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AIMS and SCOPE / AMAC ve KAPSAM

The Turkish Journal of Pediatric Disease is an open access and
a scientific publication journal of the Ankara Bilkent City Hospital,
Children’s Hospital. The journal is published in accordance with
independent, unbiased, and double-blind peer review principles.
The journal is published bimonthly (January, March, May, July,
September, November).

In the Turkish Journal of Pediatric Disease original articles, reviews,
case reports, editorials, short reports, book reviews, biographies
and letters to the editor are also published in the journal. Besides
if related with pediatrics, articles on aspects of pedatric surgery,
dentistry, public health, genetics, pshyciatrics and nursery could
be published. The publication language of Turkish Journal of
Pediatric Disease is English.

Manuscripts submitted to the Turkish Journal of Pediatric
Disease will go through a double-blind peer-review process. Each
submission will be reviewed by at least two external, independent
peer reviewers who are experts in the field, in order to ensure
an unbiased evaluation process. The editorial board will invite
an external and independent editor to manage the evaluation
processes of manuscripts submitted by editors or by the editorial
board members of the journal. The Editor in Chief is the final
authority in the decision-making process for all submissions.

Turkish Journal of Pediatric Disease is indexed in Turkish Medical
Index of TUbitak / Ulakbim, EBSCOhost Research Databases and
TUrkiye Citation Index.

Journal is published on acid free paper.

Subscription

Turkish Journal of Pediatric Disease is delivered free of charge
to library of Medical Faculties, Departments of Pediatrics in
Universities and Research Hospitals and also to researchers
involved in pediatrics. Full text of the artciles are available on
http://dergipark.org.tr /tchd. For subscription please visit http://
dergipark.org.tr /tchd.

Scientific and ethical responsibility

When submitting a manuscript to the Turkish Journal of Pediatric
Disease, authors should accept to assign the copyright of their
manuscript to the Turkish Journal of Pediatric Disease. If authors
rejected for publication, the copyright of the manuscript will be
assigned back to the authors. The Turkish Journal of Pediatric
Disease requires each submission to be accompanied by a
Copyright Transfer and Acknowledgement of Authorship Form
(available for download at https://dergipark.org.tr/en/pub/tchd).
When using previously published content including figures,
tables, or any other material in both of the print and electronic
formats, authors must obtain permission from the copyright
holder. Legal, financial and criminal liabilities in this regard belong
to the author(s).

Turkiye Cocuk Hastaliklar Dergisi, Ankara Bilkent Sehir Hastanesi
Cocuk Hastanesi’nin acik erisimli bilimsel yayindir. Dergi bagimsiz,
tarafsiz ve cift-kér hakemlik ilkelerine uygun olarak yayinlanir. Dergi
iki ayda bir yayinlanmaktadir (Ocak Mart, Mayis, Temmuz, EylUl,
Kasim).

Turkiye Cocuk Hastaliklari Dergisi'nde orijinal makale, derleme,
olgu sunumu, editoryal, calisma yontemi, kisa rapor, kitap
incelemeleri, biyografiler ve editore mektup yaynlanmaktadir.
Ayrica pedatrik cerrahi, dis hekimligi, halk saglgi, genetik, cocuk ve
ergen psikiyatrisi ve hemsirelik konularinda makaleler yayinlanabilir.
Tirkiye Cocuk Hastaliklari Dergisi’nin yayin dili ingilizcedir.

Turkiye Cocuk Hastaliklari Dergisi'ne goénderilen yazilar gift
kor hakemlik surecinden gececektir. Her bir yaz tarafsiz bir
degerlendirme sureci saglamak icin alanda uzman en az iki
harici, bagimsiz hakem tarafindan incelenecektir. Bas editér, tim
basvurular igin karar aima strecindeki nihai otoritedir.

Turkiye Cocuk Sagligi ve Hastaliklari Dergisi Tubitak/Ulakbim Turk
Tip Dizini, EBSCOhost Research Databases ve Turkiye Atif Dizini
tarafindan indekslenmektedir.

Dergimiz asitsiz kagida basiimaktadir.

Abonelik islemleri

Tirkiye Cocuk Hastaliklar Dergisi Tip Fakiiltesi olan Universite
Kuttphanelerine, Cocuk Sagligi ve Hastaliklari AD Baskanliklar’'na,
Saglk Bakanlig'na bagh Egitim ve Arastirma Hastanelerinin
Bashekimlikleri’ne ve konu ile ilgilenen bilim insanlarina Ucretsiz
olarak ulastinimaktadir. Yayinlanan makalelerin tam metinlerine
https://dergipark.org.tr/tr/pub/tchd adresinden Ucretsiz olarak
ulasilabilir. Abonelik islemleri igin Iitfen https://dergipark.org.tr/tr/
pub/tchd adresini ziyaret ediniz.

Yazarlarin Bilimsel ve Hukuki Sorumlulugu

Yazarlar Turkiye Cocuk Hastaliklari Dergisi’'ne bir yazi gdnderirken,
yazilarin telif haklanni Tirkiye Cocuk Hastaliklari Dergisi’ne
devretmis olmayi kabul ederler. Yayinlanmamak Uzere reddedilirse
veya herhangi bir sebepten yazi geri gekilirse telif hakki yazarlara
geri verili. Turk Turkiye Cocuk Hastaliklari Dergisi'ne ait Telif
Hakki Devri ve Yazarlk Formlar (https://dergipark.org.tr/tr/pub/
tchd adresinden indirilebilir). Sekiller, tablolar veya diger basil
materyaller de dahil olmak Uzere baslil ve elektronik formatta
daha 6nce yaynlanmis icerik kullaniliyorsa yazarlar telif haklarn
sahiplerinden gerekli izinleri almalidir. Bu konudaki hukuki, finansal
ve cezai yukimlUlUkler yazarlara aittir.
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INSTRUCTIONS FOR AUTHORS

The Turkish Journal of Pediatric Disease is an open access and
a scientific publication journal of the Ankara Bilkent City Hospital,
Children’s Hospital. The journal is published in accordance with
independent, unbiased, and double-blind peer review principles. The
journal is published bimonthly (January, March, May, July, September,
November).

In the Turkish Journal of Pediatric Disease original articles, reviews,
case reports, editorials, short reports, book reviews, biographies and
letters to the editor are also published in the journal. Besides if related
with pediatrics, articles on aspects of pedatric surgery, dentistry, public
health, genetics, pshyciatrics and nursery could be published. The
publication language of Turkish Journal of Pediatric Disease is English.

The editorial and the publication processes of the journal are shaped
in accordance with the guidelines of the World Association of Medical
Editors (WAME), the Committee on Publication Ethics (COPE), the
International Council of Medical Journal Editors (ICMJE), the Council
of Science Editors (CSE), the European Association of Science Editors
(EASE) and National Information Standards Organization (NISO). The
journal conforms to the Principles of Transparency and Best Practice
in Scholarly Publishing (doaj.org/bestpractice).

The originality, high scientific quality, and the citation potential are
the most important criterias for a manuscript to be accepted for the
publication. Manuscripts submitted for the evaluation should not have
been previously presented or already published in an electronic or
printed medium. The journal should be informed if manuscript have
been submitted to another journal for the evaluation and have been
rejected for the publication. The submission of previous reviewer
reports will expedite the evaluation process. Manuscripts that have
been presented in a meeting should be submitted with a detailed
information of the organization, including the name, date, and location
of the organization.

Manuscripts submitted to the Turkish Journal of Pediatric Disease
will go through a double-blind peer-review process. Each submission
will be reviewed by at least two external, independent peer reviewers
who are experts in the field, in order to ensure an unbiased evaluation
process. The editorial board will invite an external and independent
editor to manage the evaluation processes of manuscripts submitted
by editors or by the editorial board members of the journal. The Editor
in Chief is the final authority in the decision-making process for all
submissions. Articles accepted for publication in the Turkish Journal
of Pediatrics are put in the order of publication, with at least 10 original
articles in each issue, taking into account the acceptance dates. If
the articles sent to reviwers for evaluation are assessed as senior
for publication by the reviewers, the section editor and the editor
considering all aspects (originality, high scientific quality and citation
potential), it receives publication priority in addition to the articles
assigned for the next issue.

An approval of the research protocols by the Ethics Committee in
accordance with international agreements (World Medical Association
Declaration of Helsinki “Ethical Principles for Medical Research
Involving Human Subjects,” amended in October 2013, www.wma.net)
is required for the experimental, clinical, and drug studies and for some
case reports. If required, ethics committee reports or an equivalent
official document will be requested from the authors. For manuscripts
that are concerning experimental researchs on humans, a statement
should be informed included that shows a written informed consent of
the patients and the volunteers who were given a detailed explanation
of the procedures that they may undergo. For studies carried out
on animals, the measures taken to prevent pain and suffering of the
animals should be stated clearly. Information of the patient consent,
the name of the ethics committee, and the ethics committee approval
number should also be stated in the Materials and Methods section of
the manuscript. It is the authors’ responsibility to carefully protect the
patients” anonymity carefully. For the photographs that may reveal the
identities of the patients, releases signed by the patient or their legal
representative should be enclosed.

All submissions are screened by a similarity detection software
(iThenticate by CrossCheck).

In the event of alleged or suspected research misconduct, e.g.,
plagiarism, citation manipulation, and data falsification/fabrication,
the Editorial Board will follow and act in accordance with the COPE
guidelines.

Each individual listed as an author should fuffill the authorship criteria
recommended by the International Committee of Medical Journal
Editors (ICMJE - www.icmje.org). The ICMJE recommends that
authorship should be based on the following 4 criteria:

1. Substantial contributions to the conception or design of the work;
or the acquisition, analysis, or interpretation of data for the work; AND

2. Drafting the work or revising it critically for important intellectual
content; AND

3. Final approval of the version to be published; AND

4. Agreement to be accountable of all aspects of the work in ensuring
that questions related to the accuracy or the integrity of any part of the
work are appropriately investigated and resolved.

In addition to being accountable for the parts of the work he/she
had done, an author should be able to identify which co-authors are
responsible for the specific other parts of the work. In addition, authors
should have confidence in the integrity of the contributions of their
co-authors.

All those designated as authors should meet all of the four criteria
for authorship, and all who meet the four criteria should be identified
as authors. Those who do not meet all of the four criteria should be
acknowledged in the title page of the manuscript.

The Turkish Journal of Pediatric Disease requires corresponding
authors to submit a signed and scanned version of the authorship
contribution form (available for download through https://dergipark.
org.tr/en/pub/tchd) during the initial submission process in order to act
appropriately on authorship rights and to prevent ghost or honorary
authorship. If the editorial board suspects a case of “gift authorship,”
the submission will be rejected without a further review. As a part of the
submission of the manuscript, the corresponding author should also
send a short statement declaring that he/she accepts to undertake
all of the responsibility for the authorship during the submission and
review stages of the manuscript.

The Turkish Journal of Pediatric Disease requires and encourages the
authors and the individuals who involved in the evaluation process of
submitted manuscripts to disclose any existing or potential conflicts
of interests, including financial, consultant, and institutional, that
might lead to the potential bias or a conflict of interest. Any financial
grants or other supports received for the submitted study from
individuals or institutions should be disclosed to the Editorial Board.
To disclose a potential conflict of interest, the ICMJE Potential Conflict
of Interest Disclosure Form should be filled in and submitted by all of
the contributing authors. Cases of the potential conflict of interest of
the editors, authors, or reviewers are being resolved by the journal’s
Editorial Board within the scope of COPE and ICMJE guidelines.

The Editorial Board of the journal handles all of the appeal and
complaint cases within the scope of COPE guidelines. In such cases,
authors should get in direct contact with the editorial office to regard
their appeals and complaints. When needed, an ombudsperson may
be assigned to resolve cases that cannot be resolved internally. The
Editor in Chief is the final authority in the decision-making process for
all of the appeals and complaints.

When submitting a manuscript to the Turkish Journal of Pediatric
Disease, authors should accept to assign the copyright of their
manuscript to the Turkish Journal of Pediatric Disease. If authors
rejected for publication, the copyright of the manuscript will be
assigned back to the authors. The Turkish Journal of Pediatric Disease
requires each submission to be accompanied by a Copyright Transfer
and Acknowledgement of Authorship Form (available for download at
https://dergipark.org.tr/en/pub/tchd). When using previously published
content including figures, tables, or any other material in both of the
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print and electronic formats, authors must obtain permission from the
copyright holder. Legal, financial and criminal liabilities in this regard
belong to the author(s).

Statistical analysis to support the conclusions are usually necessary.
Statistical analyses must be conducted in accordance with the
international statistical reporting standards (Altman DG, Gore SM,
Gardner MJ, Pocock SJ. Statistical guidelines for contributors to
medical journals. Br Med J 1983: 7; 1489-93). Information about the
statistical analyses should be provided with a separate subheading
under the Materials and Methods section and the statistical software
that was used during the process must be specified certainly.

Statements or opinions expressed in the manuscripts published
in the Turkish Journal of Pediatric Disease reflect the views of the
author(s) and not the opinions of the editors, the editorial board, or the
publisher; the editors, the editorial board, and the publisher disclaim
any responsibility or liability for such materials. The final responsibility in
regard to the published content rests with the authors.

MANUSCRIPT PREPARATION

The manuscripts should be prepared in accordance with the
ICMJE-Recommendations for the Conduct, Reporting, Editing, and
Publication of Scholarly Work in Medical Journals (updated in May
2022 - http://www.icmje.org/recommendations).

CONSORT Randomised controlled trials

STROBE Observational epidemiological research
STARD Diagnostic accuracy

PRISMA Systematic reviews and meta-analysis
ARRIVE Experimental animal studies

TREND Non-randomized public behavior

Manuscripts can only be submitted through the journal’s online
manuscript submission and evaluation system, available at

www.dergipark.org.tr/en/journal/2846/submission/step/manuscript/
new. Manuscripts submitted via any other medium will not be
evaluated.

Manuscripts submitted to the journal will go firstly through a technical
evaluation process where the editorial office staff will ensure that the
manuscript has been prepared and submitted in accordance with
the journal’s guidelines. Submissions not conforming to the journal’s
guidelines will be returned to the submitting author with the technical
correction requests.

Authors are required to submit the following:
Copyright Transfer and Acknowledgement of Authorship Form and

ICMJE Potential Conflict of Interest Disclosure Form (should be filled in
by all of the contributing authors) during the initial submission. These
forms are available for downloading at www.dergipark.org.tr/en/pub/
tchd.

Manuscripts should be written using Microsoft Word™ (2010 and
higher) software, in Times New Roman, 12 point size and double line
spacing. There should be 2 cm margins on all sides on the pages.
“System International” (Sl) units should be used in manuscripts. Tables
and graphics should be cited in the text. Abbreviations can be used
provided that they are written openly at the first place they appear in
the abstract and text, and the abbreviation is given in parentheses.

In the article, when giving the mean and percentile, 2 digits should be
used after the decimal point (such as 231.69 or 231.70, instead of
231.7). In the representations other than integers, two digits should
be written after the dot, and in the representation of statistical values
(such as p, r, t, z values), three digits should be written after the dot.
In the presentation of p values, instead of p<0.05 or p>0.05, the full p
value should be given with three digits after the dot (eg p=0.029) with
the test statistic. If this value is less than one thousandth, it should be
displayed as p<0.001.

Preparation of the Manuscript Title page:

Title page should be submitted for all of the submissions and
this page should include:

Title page of the manuscript should include the English title of the
article. The title page should include the authors’ names, degrees,
ORCID number and the institutional/professional affiliations, a short
title (max 50 character), abbreviations, financial disclosure statement,
and the conflict of interest statement. For manuscripts sent by the
authors in TUrkiye, a title in Turkish is also required. If a manuscript
includes authors from more than one institution, each author’s name
should be followed by a superscript number that corresponds to this/
her institution, which is listed separately. Please provide a contact
information for the corresponding author, including name, e-mail
address, and telephone and fax numbers.

Important Notice: The title page should be submitted separately.

Keywords: Each submission must be accompanied by a minimum
of three to a maximum of six keywords for subject indexing at the
end of the abstract. The keywords should be listed in full without
abbreviations. The keywords should be selected from the National
Library of Medicine, Medical Subject Headings database (https://
www.nlm.nih.gov/mesh/MBrowser.html). For manuscripts sent by the
authors in TUrkiye, key words in Turkish are also required.

MANUSCRIPT TYPES

Original Articles:

Word count: up to 3,500 (Introduction, Methods, Results, Discussion)
Title: maximum of 20 words

Structured abstract: up to 250 (Objective, Materials and Methods,
Results and Conclusion)

Keywords: 3-6 word, listed in alphabetical order.
Figures and tables: are not limited, but must be justified thoroughly
References: up to 40

Original articles should include; English title, English structured
abstract (structured as, English key words. If the article is in Turkish,
Turkish title and English title, Turkish structured summary and English
summary (structured as Purpose, Material and Method, Conclusion
and Discussion), Turkish and English keywords are required.

for most readers, reading the abstract first, is critically important.
Moreover, various electronic databases integrate only abstracts into
their index, so important findings should be presented in the abstract.

The other sections of the manuscript should include Introduction,
Materials and Methods, Results, Discussion, Acknowledgement (if
required) and References. All sections of the manuscripts should start
on anew page.

Review Articles:
Word count: up to 5000

Abstract: up to 500 (Objective, Materials and Methods, Results and
Conclusion)

Keywords: 3-6 word, listed in alphabetical order.
Figures and tables: are not limited, but must be justified thoroughly
References: up to 80

Review articles are comprehensive analyses of the specific topics
in medicine, which are written upon the invitation due to extensive
experience and publications of authors on the review subjects.
All invited review articles will also undergo peer review prior to the
acceptance.

Review articles should include; English title, English abstract and
English key words. For manuscripts sent by authors in Turkiye, a
Turkish title, Turkish abstract and Turkish key words are also required.

Case Reports:
Word count: up to 2000
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Abstract: up to 200

Keywords: 3-6 word, listed in alphabetical order.
Figures and tables: total 5

References: up to 15

There is a limited space for the case reports in the journal and
reports on rare cases or conditions that constitute challenges in the
diagnosis and the treatment, those offering new therapies or revealing
knowledge that are not included in the literature, and interesting and
educative case reports are being/ will be accepted for publication. The
text should include Introduction, Case Presentation and Discussion.

Case reports should include; English title, English abstract and English
key words. For manuscripts sent by authors in Turkiye, a Turkish title,
Turkish abstract and Turkish key words are also required.

Letters to the Editor:
Word count: up to 1500
Figures and tables: total 3
References: up to 15

This type of manuscript discusses about the important parts,
overlooked aspects, or lacking parts of the previously published
article. Articles on subjects within the scope of the journal that might
attract the readers’ attention, particularly educative cases, may
also be submitted in the form of a Letter to the Editor. Readers can
also present their comments on published manuscripts in the form
of a Letter to the Editor. An abstract and Keywords should not be
included. Tables, Figures, Images, and other media can be included.
The text should not include subheadings. The manuscript that is being
commented on, must be properly cited in this manuscript.

Letters to the Editor should include; English title. For the letter to the
editor sent by authors in TUrkiye, a Turkish title also required.

Study Protocols:

The Turkish Journal of Pediatric Disease welcomes study protocols
to improve the transparency of research and inform the scholarly
community about the trials that are being underway. Publication
decision of study protocols will be by editorial decision. Study
protocols for the pilot or feasibility studies are not generally taken into
consideration.

Study protocol articles should follow the SPIRIT guidelines that provides
a detailed account of the hypothesis, rationale, and methodology
of the study. All study protocols must provide an Ethics Committee
Approval. All protocols for the clinical trials require a trial registration
number and the date of registration.

Tables

Tables should be included in the main document, presenting after the
reference list, and they should be numbered consecutively in the order
they are referred in the main text. A descriptive title must be placed
above the tables. Abbreviations used in the tables should be defined
below the tables by the footnotes (even if they were defined within the
main text). Data presented in the tables should not be a repetition of
the data presented within the main text but should be supporting the
main text. The following symbols should be used for abbreviations in
sequence: *, 1, £, §, I, 1, **, 11, $.

Figures and Figure Legends

Figures, graphics, and photographs should be submitted as separate
files (in TIFF or JPEG format) through the submission system. The
files should not be embedded in a Word document or in the main
document. When there are figure subunits, the subunits should not
be merged to form a single image. Each subunit should be submitted
separately through the submission system. Images should not be
labeled (a, b, ¢, etc.) to indicate figure subunits. Thick and thin arrows,
arrowheads, stars, asterisks, and similar marks can be used on the
images to support figure legends. Like the rest of the submission,

the figures should also be blind. Any information within the images
that may indicate an individual or an institution should be blinded. The
minimum resolution of each submitted figure should be 300 DPI. To
prevent delays in the evaluation process, all submitted figures should
be clear in resolution and large size (minimum dimensions: 100 x 100
mm). Figure legends should be listed at the end of the main document.

All acronyms and abbreviations used in the manuscript should be
defined at first use, both in the abstract and in the main text The
abbreviation should be provided in parentheses following the definition.

When a drug, product, hardware, or software program is mentioned
within the main text, product information, including the name of
the product, the producer of the product, and city and the country
of the company (including the state if in USA), should be provided
in parentheses as in the following format: The skin prick tests were
performed using a multi-prick test device (Quantitest, Panatrex Inc,
Placentia, California, USA).

All references, tables, and figures should be referred in the main text,
and they should be numbered consecutively in the order that they are
referred in the main text.

Limitations, drawbacks, and the shortcomings of original articles
should be mentioned in the Discussion section before the conclusion
paragraph.

REFERENCES

While citing publications, the preference should be given to the latest,
most up-to-date publications. Authors should avoid using references
that are older than ten years. The limit for the old reference usage is
20% in the journal. If an ahead-of-print publication is cited, the DOI
number should be provided. Authors are responsible for the accuracy
of the references. Reference numbers should be indicated at the end
of the sentences in the text as superscripts and references should be
numbered consecutively in the order that they are mentioned in the
text. Journal names should be abbreviated as listed in “Index Medicus”
or in “ULAKBIM/Turkish Medical Index”. References should be typed in
consistence with the following examples. Native references should be
used as much as possible.

If the reference is a journal;

Author(s)” surname and initial(s) of the first name (all authors if the
number of authors are 6 or less, first 6 authors if the number of authors
of an article is more than 6 followed by “ve ark.” in Turkish references
and “et al.” in international references). Title of the article, title of the
manuscript abbreviated according to Index Medicus

(http://www.ncbi.nlm.nih.gov/sites/entrez/query.fcgi?db=nimcatalog).
Year;Volume:First and last page number.

Example: Benson M, Reinholdt J, Cardell LO. Allergen-reactive
antibodies are found in nasal fluids from patients with birch polen-
induced intermittent allergic rhinitis, but not in healthy controls. Allergy
2003;58:386-93.

If the reference is a journal supplement;

Author(s)” surname and initial(s) of the first name. Title of the article.
Title of the manuscript abbreviated according to Index Medicus (http://
www.ncbi.nim.nih.gov/sites/entrez/query.  fcgi?db  =nimcatalog).
Year;Volume (Suppl. Supplement number): First and last page number.
Example: Queen F. Risk assessment of nickel carcinogenicity and
occupational lung cancer. Envirol Health Perspect 1994;102 (Suppl.
1):S2755-S2782.

If the reference is a book;

Author(s)’ surname and initial(s) of the first name. Title of the book.
Edition number. City of publication; Publisher, Year of Publication.

Example: Ringsven MK, Bond N. Gerontology and leadership skills for
nurses. 2" ed. Albany, NY: Delmar Publishers, 1996.

If the reference is a book chapter;

Surname and initial(s) of the first name of the author(s) of the chapter.
Title of the chapter. In: Surname and initial(s) of the first name(s) of
the editor(s) (ed) or (eds). Title of the book. Edition number. City of
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publication: Publisher, Year of publication: First and last page numbers
of the chapter.

Example: Phillips SJ, Whistant JP. Hypertension and stroke. In: Laragh
JH, Brenner BM (eds). Hypertension: Pathophysiology, Diagnosis and
Management. 2" ed. New York: Raven P, 1995:466-78.

If the reference is a conference paper presented in a meeting;

Author(s)” surname and initial(s) of the first name (all authors if the
number of authors are 6 or less, first 6 authors if the number of authors
of a conference paper is more than 6 followed by “et al.”. Title of the
conference paper, If applicable In: Surname and initial(s) of the first
name(s) of the editor(s) (ed) or (eds). Title of the abstract book. Title
of the meeting; Date; City of the meeting; Country. Publisher; Year:
Page numbers.

Example: Bengtsson S, Solheim BG. Enforcement of data protection,
privacy and security in medical informatics. In: Lun KC, Degoulet P,
Piemme TE, Reinhoff O (eds). MEDINFO 92. Proceedings of the 7
World Congress on Medical Informatics; 1992 Sep 6-10; Geneva,
Switzerland. North-Holland; 1992: 1561-5.

If the reference is an online journal:

Author(s)” surname and initial(s) of the first name (all authors if the
number of authors are 6 or less, first 6 authors if the number of authors
of an article is more than 6 followed by “ve ark.” in Turkish references
and “et al.” in international references).Title of the article, title of the
manuscript abbreviated according to Index Medicus Year; Volume
(Number). Available from:URL address. Accessed date:day.month.
year.

Example: Arrami M, Garner H. A tale of two citations. Nature
2008;451(7177): 397-9. Available from: URL:www.nature.com/nature/
journal/v451/n7177/full/451397a.html. Aaccessed 20 January 2008.
If the reference is a website:

Name of the web site. Access date. Available from: address of the
web site.

Example: Centers for Disease Control and Prevention (CDC). Acsess
date: 12 March 2013. Available from: http://www.cdc.gov/

If the reference is a thesis:

Author’s surname and initial of the first name. Title of the thesis (thesis).
City; Name of the university (if it is a university); Year.

Example: Ozdemir O. Fibrilin-1 gene polymorhism and risk of mitral
valve disorders. (Thesis). Ankara: Gazi University, 20086.

REVISIONS

When submitting a revised version of a paper, the author must submit
a detailed “Response to the reviewers” that states point by point
how each issue were raised by the reviewers, and where it can be
found (each reviewer’s comment, followed by the author’s reply and

line numbers where the changes have been made) as well as an
annotated copy of the main document. Revised manuscripts must
be submitted within 30 days from the date of the decision letter.
If the revised version of the manuscript is not submitted within the
allocated time, the revision option may be cancelled. If the submitting
author(s) believe that additional time is required, they should request
this extension before the initial 30-day period is over.

Accepted manuscripts are copy-edited for the grammar, the
punctuation, and the format. Once the publication process of a
manuscript is completed, it will be published online on the journal’s
webpage as an ahead-of-print publication before being included in
it’s scheduled issue. A PDF proof of the accepted manuscript will be
sent to the corresponding author and their publication approval will
be requested within 2 days of their receipt of the proof.

CHANGE OF AUTHORSHIP AND WITHDRAWAL REQUEST
Change of Authoship

Any request to change the author list after submission, such as a
change in the order of the authors or the deletion or the addition of
author names, is subject to the Editorial Board’s approval. To obtain
this approval, please find and complete the change of authorship
form on the Journal’s website and send it to the Journal’s office.
This form should include the following information: The reason for
the change of authorship signatures of all authors (including the new
and/or removed author)

Please note, if you are adding or removing author/authors, a new
copyright transfer form signed by all authors should also be sent to
the editorial office after the Editorial Board approves the change of
the authorship.

Withdrawal Policy

Turkish Journal of Pediatric Disease is committed to provide high
quality articles and uphold the publication ethics to advance the
intellectual agenda of science. We expect our authors to comply
mbestly with the practice in publication ethics as well as in the
quality of their articles.

Withdrawal of a manuscript will be permitted only for the most
compelling and unavoidable reasons. For the withdrawal of a
manuscript, authors need to submit an “Article withdrawal Form”,
signed by all of the authors mentioning the reason for withdrawaling
to the Editorial Office. The form is available at the web page of the
journal. Authors must not assume that their manuscript has been
withdrawn until they have received appropriate notification to this
effect from the editorial office.

In a case where a manuscript has taken more than six months’ time
for the review process, that this allows the author for withdrawing
the manuscript.

YAZARLAR IiCiN BILGI

Turkiye Cocuk Hastalklari Dergisi, Ankara Sehir Hastanesi Cocuk
Hastanesi'nin agik erisimli bilimsel yayindir. Dergi bagimsiz, tarafsiz ve
Gift-kdr hakemlik ilkelerine uygun olarak yayinlanir. Dergi iki ayda bir
yayinlanmaktadir (Ocak Mart, Mayis, Temmuz, EylUl, Kasim)

Tirkiye Cocuk Hastaliklari Dergisi'nde orijinal makale, derleme, olgu
sunumu, editdryal, galisma yontemi, kisa rapor, kitap incelemeleri,
biyografiler ve editére mektup yayinlanmaktadi. Ayrica pedatrik
cerrahi, dis hekimligi, halk saglidi, genetik, cocuk ve ergen psikiyatrisi
ve hemsirelik konularinda makaleler yayinlanabilir. Tirkiye Cocuk
Hastaliklari Dergisi’nin yayin dili ingilizcedir.

Derginin yayin ve yayin sUregleri, Dinya Tibbi Editérler Dernegi
(World Association of Medical Editors (WAME)), Yayin Etigi Komitesi

(Committee on Publication Ethics (COPE)), Uluslararasi Tibbi Dergi
Editorleri Konseyi (International Council of Medical Journal Editors
(ICMJE)), Bilim Editérleri Konseyi (Council of Science Editors (CSE)),
Avrupa Bilim Editérleri Birligi (EASE) ve Ulusal Bilgi Standartlari
Organizasyonu (National Information Standards Organization (NISO)
(NISO)) kurallarina uygun olarak sekillendiriimistir. Dergi, Bilimsel
Yayincilkta Seffaflk ve En lyi Uygulama llkelerine (Principles of
Transparency and Best Practice in Scholarly Publishing (doaj.org/
bestpractice)) uygundur.

Yazilarin yayina kabull icin en énemli kriterler 6zgunltk, yUksek
bilimsel kalite ve atif potansiyelidir. Degderlendirme i¢in génderilen
yazilar daha 6nce elektronik veya basill bir ortamda yayinlanmamis
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olmalidir. Dergi, degerlendirimek Uzere baska bir dergiye génderilen
ve reddedilen yazilar hakkinda bilgilendiriimelidir. Onceki inceleme
raporlarinin sunuimasi degerlendirme strecini hizlandiracaktir. Kongre
ve toplantlarda sunulan yazlarda yazinin sunuldugu toplantinin
kongrenin adi, tarihi ve yeri de dahil olmak tzere ayrintili bilgi ile birlikte
sunulmalidir.

Turkiye Cocuk Hastalklan Dergisi'ne génderilen yazilar gift kor
hakemlik sUrecinden gegecektir. Her bir yazi tarafsiz bir degerlendirme
sUreci saglamak icin alanda uzman en az iki harici, bagimsiz hakem
tarafindan incelenecektir. Bas editor, tim basvurular igin karar alma
sUrecindeki nihai otoritedir. TuUrkiye Cocuk Hastaliklari Dergisi'nde
yayinlanmak Uzere kabul ediimis makaleler kabul tarihleri dikkate
alinarak her sayida en az 10 orijinal makale olacak sekilde yayin
sirasina alinir. Degerlendirimek Uzere hakemlere génderilen makaleler
tim yonleri (6zgunlik, yiksek bilimsel kalite ve atif potansiyeli) dikkate
alinarak hakemler, alan editérl ve editér tarafindan oncelikli olarak
yayinlanmaya aday bir makale olarak degerlendirilir ise bir sonraki
sayida o say! icin atanmis makalelere ek olarak yayinlanma énceligi alir.

Yazarlardan deneysel, klinik ve ilag ¢alismalari ve bazi vaka raporlari igin
gerekirse, etik kurul raporlari veya esdeger bir resmi belge istenecektir.
insanlar Uizerinde yapilan deneysel arastirmalarla ilgili yazilar igin, hasta
ve gontlltilerin yazil bilgilendirilmis olurlarinin alinabilecedi prosedurlerin
ayrintili bir agiklamasinin ardindan elde edildigini gdsteren bir ifade
eklenmelidir. Hayvanlar Gzerinde yapilan ¢alismalarda, hayvanlarin aci
ve istiraplarini énlemek igin alinan énlemler agikga belirtilmelidir. Hasta
onami, etik komite adi ve etik komite onay numarasi hakkinda bilgi
de makalenin Materyal-Metod boéliminde belirtiimelidir. Hastalarin
anonimiiklerini dikkatiice korumak yazarlann sorumlulugundadir. Hastalarin
kimligini ortaya cikarabilecek fotograflar igin, hasta veya yasal temsilcisi
tarafindan imzalanan bultenler eklenmelidir.

Tum basvurular intihal arastirimasi icin yazilimsal olarak (iThenticate by
CrossCheck) taranir.

intihal, atif maniptilasyonu ve gercek olmayan verilerden stiphelenilmesi
veya arastirmalarin kottye kullaniimasi durumunda, yayin kurulu COPE
yonergelerine uygun olarak hareket eder.

Yazar olarak listelenen her bireyin Uluslararasi Tip Dergisi Editorleri
Komitesi (ICMJE - www.icmje.org) tarafindan &nerilen yazarlik
kriterlerini karsilamasi gerekir. ICMJE yazarlgin asagidaki 4 kritere
dayanmasini énerir:

1. Calismanin tasarimi, verilerin elde edilmesi, analizi veya yorumlanmasi

2. Dergiye gonderilecek kopyanin hazilanmasi veya bu kopyayinin
icerigini bilimsel olarak etkileyecek ve ileriye gotlrecek sekilde katki
saglanmasi

3. Yayinlanacak kopyanin son onayi.

4. Calismanin tim boélumleri hakkinda bilgi sahibi olma ve tim bélumleri
hakkinda sorumlulugu alma

Bir yazar, yaptigi cgalismanin boélimlerinden sorumlu olmanin yani
sira, galismanin diger belirli bdélumlerinden hangi ortak yazarlarin
sorumlu oldugunu bilmeli ayrica yazarlar, ortak yazarlarinin katkilarinin
bUtinligune gtvenmelidir.

Yazar olarak atananlarin timd yazarlk icin dort kriteri de kargilamali
ve dort kriteri karsilayanlar yazar olarak tanimlanmalidir. Dért kriterin
timind  karsllamayanlara makalenin  baslk sayfasinda tesekkir
edilmelidir.

Yazi gbnderim asamasinda ilgili yazarlarin, yazarlk katki formunun
imzall ve taranmis bir versiyonunu (https://dergipark.org.tr/en/pub/
tchd adresinden indirilebilir) Turkiye Cocuk Hastaliklari Dergisi'ne
géndermesini gerektirir. Yayin kurulu yazarlk sartarini karsilamayan
bir kisinin yazar olarak eklendiginden sliphe ederse yazi daha fazla
incelenmeksizin reddedilecektir. Makalenin génderilmesi asamasinda

bir yazar makalenin génderimesi ve gbzden gegirimesi asamalarinda
tim sorumlulugu Ustlenmeyi kabul ettigini bildiren kisa bir agiklama
goéndermelidir.

Tarkiye Cocuk Hastaliklar Dergisi’ne gonderilen bir calisma icin
bireylerden veya kurumlardan alinan mali hibeler veya diger destekler
Yayin Kuruluna bildirilmelidir. Potansiyel bir ¢ikar catismasini bildirmek
icin, ICMJE Potansiyel Cikar Catismasi Bildirim Formu, katkida bulunan
tim yazarlar tarafindan imzalanmali ve gdénderimelidir. Editorlerin,
yazarlarin veya hakemlerin cikar catismasi olasiligi, derginin Yayin Kurulu
tarafindan COPE ve ICMJE yonergeleri kapsaminda géztimlenecektir.

Derginin  Yayin Kurulu, tUm itiraz durumlarini COPE kilavuzlari
kapsaminda ele almaktadir. Bu gibi durumlarda, yazarlarin itirazlar
ile ilgili olarak yaz isleri burosu ile dogrudan temasa gegmeleri
gerekmektedir. Gerektiginde, dergi icinde ¢ozllemeyen olaylar
¢ozmek icin bir kamu denetgisi atanabilir. Bas editor itiraz durumlarinda
karar aima surecinde alinacak kararlarla ilgili nihai otoritedir.

Yazarlar Turkiye Cocuk Hastaliklar Dergisi’ne bir yazi génderirken,
yazilarin telif haklarini Turkiye Cocuk Hastaliklari Dergisi'ne devretmis
olmayi kabul ederler. Yayinlanmamak Uzere reddedilirse veya herhangi
bir sebepten yazi geri cekilirse telif hakki yazarlara geri verilir. TUrk
Turkiye Cocuk Hastaliklari Dergisi'ne ait Telif Hakki Devri ve Yazarlk
Formlari (https://dergipark.org.tr/tr/pub/tchd adresinden indirilebilir).
Sekiller, tablolar veya diger basii materyaller de dahil olmak Uzere
basili ve elektronik formatta daha dnce yayinlanmis icerik kullaniliyorsa
yazarlar telif haklar sahiplerinden gerekli izinleri almalidir. Bu konudaki
hukuki, finansal ve cezai yukimlUlikler yazarlara aittir.

Yazilarin sonuglarnin rapor edilemesi sirasinda genellikle istatistiksel
analizler gereklidir. Istatistiksel analizler uluslararasi istatistik raporlama
standartlarina uygun olarak yapilmalidir (Altman DG, Gore SM, Gardner
MJ, Pocock SJ. Tip dergilerine katkida bulunanlar icin istatistiksel
yonergeler. Br Med J 1983: 7; 1489-93). Istatistiksel analizler hakkinda
bilgi, Materyal ve Metot béliminde ayn bir alt baslik ile aciklanmali ve
bu sUregte kullanilan istatistiksel yaziimlar mutlaka belirtiimelidir.

Turkiye Cocuk Hastalklari Dergisi’nde yayinlanan yazilarda belitilen
ifade veya gorUgsler, editorlerin, yayin kurulunun veya yayincinin
goruslerini yansitmaz; editdrler, yayin kurulu ve yayinci bu tir materyaller
icin herhangi bir sorumluluk veya yukimltlik kabul etmez. Yayinlanan
icerikle ilgili nihai sorumluluk yazarlara aittir.

YAZININ HAZIRLANMASI

Yazilar, Tibbi Calismalarda Bilimsel Calismanin  YUrGtilmesi,
Raporlanmasi, Dizenlenmesi ve Yayinlanmasi icin Uluslararasi Tibbi
Dergi Editérleri Konseyi (International Council of Medical Journal Editors
(ICMJE)) Onerileri'ne uygun olarak hazirlanmalidir (Aralk 2019'da
guincellenmistir - http://www.icmje.org/icmje-recommendations). Bu
liste asagida gorulebilir.

Yazillar yalnizca derginin gevrimici (online) makale génderme ve
degerlendirme sistemi araciliglyla génderilebilir.
https://dergipark.org.tr/tr/journal/2846/submission/step/manuscript/
new Baska herhangi bir arac araciliiyla gonderilen yazilar
degerlendirmeye alinmayacaktir.

CONSORT Randominize kontrollti calisma

STROBE Gozlemsel epidemiyolojik galismalar

STARD Tani ydntemleri

PRISMA Sistemetik derleme ve metaanaliz

ARRIVE Deneysel hayvan calismalari

TREND Randomize olmayan tutum ve davranis galismalari
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Dergiye gonderilen yazilar 6ncelikle sekreterlik tarafindan yazinin
derginin  kurallarna uygun olarak hazirlanip  hazirlanmadigi
yonunden teknik bir degerlendirme stirecinden gegecektir. Derginin
yazim kurallarina uymayan yazilar, dizeltme talepleriyle birlikte
gbnderen yazara iade edilecektir.

Yazarlarin yazilan hazrrlarken ve sisteme yiklerken asagidaki
konulara dikkat etmesi gerekmektedir:

Telif Hakki Devri ve Yazarlik Formunun Kabulli ve ICMJE tyarafindan
énerilen Potansiyel Cikar Gatismasi Bildiim Formu ik bagvuru
sirasinda (katkida bulunan tim yazarlar tarafindan dolduruimalidir)
sisteme yUklenmelidir. Bu formlari www.dergipark.org.tr/tr/pub/
tchd adresinden indirebilirsiniz.

Yazilar, Microsoft Word™ (2010 ve Ustl) yazlm programi
kullanilarak, Times New Roman karakterinde, 12 punto
blyUkliginde ve cift satir araligi ile yazimalidir. Sayfalarda her
yoénden 2 cm bosluk birakimalidir. Yazilarda “System International”
(Sl) birimleri kullanimalidir. Tablo ve grafiklere metin iginde atif
yaplmalidir. Kisaltmalar 6z ve metinde ilk gectikleri yerde agik
yazllip, parantez iginde kisaltma verimek kaydiyla kullanilabilirler.

Makale i¢inde, ortalama ve vyuzdelik verilirken, ondalikl
hanelerin gésteriminde noktadan sonra 2 basamak kullanimasi
gerekmektedir (231.7 yerine; 231.69 veya 231.70 gibi). Tam sayi
disindaki gdsterimlerde noktadan sonra iki hane, istatistiksel
degerlerin gésteriminde ise (p, 1, t, z degerleri gibi) noktadan sonra
U¢ hane yaziimasi gerekir. p degerlerinin sunumunda p<0.05 veya
p>0.05 yerine test istatistigi ile birlikte tam p degerinin noktadan
sonra Ug hane igerek sekilde verimesi (6r: p=0.029) gerekmektedir.
Bu degerin binde birden klglk olmasi durumunda p<0.001
seklinde gosterim yapiimalidir.

Kapak sayfasinin hazirlanmasi:

Kapak sayfasi tim yazilarla birlikte génderilmeli ve bu sayfa sunlari
icermelidir:

Yazinin kapak sayfasinda yazinin ingilizce basligi bulunmalidr.
Kapak sayfasi yazarlarin adlarini, akademik tnvanlarinin, ORCID
numaralarini, kurumsal/mesleki baglantilarini, yazinin kisa bashgini
(en fazla 50 karakter), kisaltmalari, finansal aciklama bildirimini
ve clkar catismasi bildirimini icermelidir. Yazi Turkiye’de bulunan
bir merkez tarafindan génderilmisse yazilar icin Turkce bir baslk
da gerekKlidir. Bir yazi birden fazla kurumdan yazar igeriyorsa, her
yazarin adini, ayr olarak listelenen kurumlarina karsilik gelen bir
Ust simge numarasi izlemelidir. TUm yazarlar igin i¢in isim soy isim,
e-posta adresi, telefon ve faks numaralari dahili iletisim bilgileri
verilmelidir. Ayrica yazi ile ilgili olrak iletisim kurulacak sorumlu
sorumlu yazarin kim oldugu belirtimelidir.

Onemli Uyari: Kapak sayfasi ayri bir belge olarak yiiklenmelidir.

Anahtar kelimeler:

Ozetin sonunda konu indeksleme igin her gonderime en az
Uc en fazla alti anahtar kelime eklenmelidir. Anahtar kelimeler
kisaltma olmadan tam olarak listelenmelidir. Anahtar kelimeler
“National Library of Medicine, Medical Subject Headings database
(https://www.nlm.nih.gov/mesh/MBrowser.html)”  veritabanindan
secilmelidir. Yazi Tirkiye'de bulunan bir merkez tarafindan
gonderilmisse Turkce anahtar kelimeler de gereklidir.

Yazi tirleri:

Orijinal arastirma makalesi

Kelime sayisi: En ¢cok 3500 kelime (Baglik, 6zet, anahtar kelimeler,
kaynaklar, tablo ve figlr yazilar harig).

Ana metnin icerecegdi bélimler: Girig, Yontemler, Sonuclar, Tartisma

Baslik: En ¢ok 20 kelime

Yapisal 6zet: En gok 250 kelime. Bolumler: Amag, Gereg ve
Yoéntem, Sonuglar ve Tartisma

Anahtar kelimeler: En az 3 en fazla alti kelime, alfabetik olarak
siralanmistir.

Sekiller ve tablolar: Sayr sinin yok ancak tam olarak
gerekecelendiriimeli ve aciklayict olmalidir.

Referanslar: En ¢ok 40.

Orijinal makaleler; ingilizce baslk, ingilizce yapilandinimis ézet
(yapilandiriimis, Ingilizce anahtar kelimeler. Yazi Turkiye’de bulunan
bir merkez tarafindan gdnderimisse Turkge baslk, Turkge
yapilandirimis ézet (Amag, Gere¢ ve Yontem, Sonug ve Tartisma
olarak yapilandiriimistir) ve Tirkge anahtar kelimeler de gereklidir.

Cogu okuyucu ilk olarak baslik ve 6zeti okudugu ign bu boltimler
kritik dGneme sahiptir. Ayrica, cesitli elektronik veritabanlari yazilarin
sadece Ozetlerini indeksledikleri igin  &zette 6nemli bulgular
sunulmalidir.

Makalenin diger bolumleri Giris, Gere¢ ve Yontemler, Sonuclar,
Tartisma, Tesekklr (gerekirse) ve Kaynaklar'dan olusmalidir.
Makalelerin ttm bdltmleri yeni bir sayfada baslamalidir.

Derleme:

Kelime sayisi: En fazla 5000

Ozet: En fazla 500 kelime

Anahtar kelimeler: En az U¢ en fazla alti kelime, alfabetik olarak
siralanmistir.

Sekiller ve tablolar: Sayisiniryok ancak tam olarak gerekgelendirimeli
ve aciklayict oimalidir.

Referanslar: 80’e kadar

Derleme makaleleri, tiptaki belirli konularin  kapsamli  olarak
gbdzden gecirildigi, konunun tarihsel gelisimini, mevcut bilinenleri,
arastinma ihtiyaci olan alanlari igeren yazilarir. Konu hakkinda orijinal
arastirmalar yazarlar tarafindan yazimalidir. TUm derleme yazilari
kabulden 6nce diger yazilara esdeger degerlendirme sUreclerine
tabi tutulacaktr.

Derleme makaleleri sunlari igermelidir; ingilizce baslik, Ingilizce
Ozet ve Ingilizce anahtar kelimeler. Derleme TUrkiye'de bulunan
bir merkez tarafindan génderilmisse Turkge baglik, Turkge dzet ve
Turkge anahtar kelimeler de gerekmektedir.

Olgu Sunumu:

Kelime Sayisi: En fazla 2000 kelime

Ozet: En fazla 200 kelime

Anahtar Kelime: En az Ug¢ en fazla alti kelime

Tablo ve Sekil: Toplamda en fazla bes ile sinilandirimistir.
Referans: En fazla 15

Dergiye sinirli sayida olgu sunumu kabul edilmektedir. Olgu
sunumlarinin tani ve tedavide zorluk olusturan, nadir, literattrde yer
almayan yeni tedaviler sunan ilging ve egitici olgularin secilmesine
dikkat ediimektedir. Olgu sunumu giris, olgu sunumu ve tartisma
icermelidiir.

Olgu sunumlari sunlar icermelidir; ingilizce baslik, ingilizce 6zet
ve Ingilizce anahtar kelimeler. Turkiye’de bulunan bir merkez
tarafindan gdénderiimigse Turkge baslik, Turkce 6zet ve Turkce
anahtar kelimeler de gereklidir.

Editére mektup:

Kelime sayisi: En fazla 1500 kelime
Sekil ve tablolar: En fazla 3
References: En fazla 15
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Editére mektup daha 6nce yayinlanmis bir makalenin dnemli
béltmlerini, gdzden kagan yonlerini veya eksik bélimlerini tartigir.
Dergi kapsaminda okurlarin dikkatini ¢ekebilecek konularda,
Ozellikle egitici vakalarda yer alan yazilarda editdre mektup seklinde
de gdnderilebilir. Okuyucular ayrica yayinlanan yazilar hakkindaki
yorumlarini editére mektup seklinde sunabilirler. Bir 6zet ve Anahtar
Kelimeler dahil edimemelidir. Tablo, sekil, gérintt igerebilir. Metin
alt basliklari icermemelidir. Yorum yapilan makaleye bu yazinin
icinde uygun sekilde atifta bulunulmalidir.

Editére mektuplar; Ingilizce baglik. Tirkiye'de bulunan bir merkez
tarafindan génderilmisse editdr mektubu icin Turkce bir baslik da
gerekmektedir.

Calisma Metodlar::

Turkiye Cocuk Hastallklar Dergisi arastirmanin seffafligini artirmak ve
devam etmekte olan arastirmalar hakkinda ilgili kisileri bilgilendirmek
icin calisma metodlar yayinlamaktadir. Calisma metodlarinin yayin
karar editor tarafindan verilmektedir. Pilot calismalarin veya fizibilite
calismalarinin metodlar genellikle yayinlanmamaktadir.

Calisma metodlan yazilar, c¢alismanin hipotezi, gerekgesi
ve metodolojisi hakkinda ayrintili bir agiklama sunan SPIRIT
yonergelerine uymalidir. TUm ¢alismalar igin etik kurul onayr alinmis
olmalidir. Klinik arastirmalar icin tim protokoller, arastirma kayit
numarasini ve kayit tarihi veriimelidir.

Tablolar

Tablolar, referans listeden sonra ana belgeye dahil ediimelidir ana
metin igine vyarlestiiimemelidir. Ana metinde atifta bulunduklar
sirayla numaralandirimalidir. - Tablolarin  Gzerine aciklayici  bir
baslik konulmalidir. Tablolarda kullanilan kisaltmalar ana metinde
tanimlansalar bile tablolarin altinda dipnotlarla tanimlanmalidir.
Tablolarda sunulan veriler, ana metinde sunulan verilerin tekrari
olmamall, ancak ana metni desteklemelidir. Kisaltmalar icin
asagidaki semboller sirayla kullaniimalidir: *, +, £, §, ||, 1, **, t,, .

Sekiller ve sekil alt yazilan

Sekiller, grafikler ve fotograflar, génderim sistemi araciligiyla ayr
dosyalar (TIFF veya JPEG formatinda) olarak gonderilmelidir.
Dosyalar bir Word belgesine veya ana metne yerlestirimemlidir.
Sekil alt birimleri oldugunda, alt birimler tek bir goériintli olusturacak
sekilde birlestirimemeli, her alt birim, basvuru sistemi araciligiyla
ayr ayr yUklenmelidir. Resimlerin Uzerine etiketleme (6rnegin
a,d,c,d gibi) yapimamalidir. Sekil altyazilarini desteklemek icin
goruntulerde kalin ve ince oklar, ok uglari, yildizlar, yildiz isaretleri
ve benzeri isaretler kullanilabilir. Gortntllerde bir bireyi veya
kurumu gdsterebilecek her turlli bilgi kér edilmelidir. Génderilen
her bir seklin ¢c6zinurligu en az 300 DPI olmalidir. Degerlendirme
slrecinde gecikmeleri énlemek icin, gdnderilen tUm sekiller net ve
blyUk boyutlu olmalidir (en kigtk boyutlar: 100 x 100 mm). Sekil
aciklamalari ana metnin sonunda metindeki siraya gére ayr ayri
listelenmelidir.

Makalede kullanilan tUm kisaltmalar ve akronimler, hem 6zet hem

de ana metinde ik kullanimda tanimlanmalidir. Kisaltma, tanimin
ardindan parantez iginde verilmelidir.

Ana metinde bir ilag, Grin, donanim veya yazilm programindan
bahsedildiginde, Urindn adi, GrinUn Ureticisi ve sehri ve sirketin
Ulkesini (ABD’de ise eyalet dahil) iceren Urln bilgileri, parantez
icinde asagidaki bicimde saglanmalidir: The skin prick tests were
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performed using a multi-prick test device (Quantitest, Panatrex Inc,
Placentia, California, USA)

TUm referanslar, tablolar ve sekiller ana metin iginde belirtilmeli ve
ana metin icinde belirtildikleri sirayla numaralandiriimalidir. Orijinal
makalelerin kisttlliklar tartisma bolumu icinde sonug paragrafindan
once belirtimelidir.

KAYNAKLAR

Yayinlara atif yapilirken, en son ve en glncel yayinlar tercih
ediimelidir. Yazarlar on yldan eski referanslar kullanmaktan
kaginmalidir. Yazilarda 10 yildan eski tarihli referans sayisinin
toplam referans sayisinin %20’sini gegmemesine dikkat edilmelidir.
Elektronik olarak yayinlanmis ancak cilt ve sayfa numarasi
verimemis yazilar atfedilirken DOl numarasi verimelidir. Yazarlar
kaynaklarin - dogrulugundan sorumludur. Referans numaralari
metindeki

cumlelerin sonunda metinde kullanildiklari sra e
numaralandiriimalidir. Dergi adlar “Index

Medicus” veya “ULAKBIM/Turkish Medical Index” de listelendigi gibi
kisaltimalidir. MUmkUn oldugunca yerel referanslar kullaniimalidir.
Kaynaklar asagidaki 6rneklere uygun olarak yazimalidir.

Kaynak dergi ise;

Yazar(lar)in soyadi adinin basharf(ler)i (6 ve daha az sayida yazar igin
yazarlarn timd, 6’nin Uzerinde yazar bulunan makaleler igin ilk 6
yazar belirtilmeli, TUrkge kaynaklar igin “ve ark.”, yabanci kaynaklar
icin “et al.” ibaresi) kullanimalidir. Makalenin bagligi. Derginin Index
Medicus’a uygun kisaltimig ismi
(http://www.ncbi.nlm.nih.gov/sites/entrez/query.
fcgi?db=nImcatalog) Yil;Cilt:llk ve son sayfa numarasi.

Ornek: Benson M, Reinholdt J, Cardell LO. Allergen-reactive
antibodies are found in nasal fluids from patients with birch polen-
induced intermittent allergic rhinitis, but not in healthy controls.
Allergy 2003;58:386-93.

Kaynak dergi eki ise;

Yazar(lar)n soyadi adinin basharf(ler)i. Makalenin bashgi. Derginin
Index Medicus’a uygun kisaltimis ismi (http://www.ncbi.nlm.nih.
gov/sites/entrez/query.fcgi?db=nImcatalog) Yil;Cilt

(Suppl. Ek sayis):ilk sayfa numarasi-Son sayfa numarasi.

Ornek: Shen HM, Zhang QF. Risk assessment of nickel
carcinogenicity and occupational lung cancer. Environ Health
Perspect 1994; (102 Suppl 1):275-82.

Kaynak kitap ise;
Yazar(lar)n soyadi, adinin basharf(ler)i. Kitabin adi. Kaginci baski
oldugu. Basim yeri: Basimevi, Basim VYili.

Ornek: Ringsven MK, Bond N. Gerontology and leadership skills
for nurses. 2nd ed. Albany, NY: Delmar Publishers, 1996.

Kaynak kitaptan béliim ise;

Bolim yazar(lar)inin soyadi adinin basharf(ler)i. Bélim baslidr. In:
Editor(ler)in soyadi, adinin basharf(ler)i (ed) veya (eds). Kitabin adi.
Kacinci baski oldugu. Basim yeri: Yayinevi,

Baski yil:BolUmin ilk ve son sayfa numarasl.

Ornek: Phillips SJ, Whisnant JP. Hypertension and stroke. In:
Laragh JH, Brenner BM (eds). Hypertension: Pathophysiology,
Diagnosis, and Management. 2nd ed. New York: Raven P,
1995:466-78.

Kaynak toplantida sunulan bildiri ise;

Yazar(lar)in soyadi adinin basharf(ler)i. (6 ve daha az sayida yazar
icin yazarlarin timu, 6’nin Gzerinde yazari bulunan bildiriler icin ik 6
yazar belirtilmeli, TUrk¢e kaynaklar icin “ve ark.”, yabanci kaynaklar
icin “et al.” ibaresi kullanimalidir). Bildirinin basldi. Varsa In:
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Editor(ler)in soyadi adinin basharf(ler)i (ed) veya (eds). Kitabin adi.
Toplantinin adi; Tarihi; Toplantinin yapildidi sehrin adi, Toplantinin
yaplldidi Ulkenin adi. Yayinevi; Yil. Sayfa numaralar.

Ornek: Bengtsson S, Solheim BG. Enforcement of data protection,
privacy and security in medical informatics. In: Lun KC, Degoulet
P, Piemme TE, Reinhoff O (eds). MEDINFO 92. Proceedings of
the 7th World Congress on Medical Informatics; 1992 Sep 6-10;
Geneva, Switzerland. North-Holland; 1992. p. 1561-5.

Kaynak elektronik dergi ise;

Yazar(lar)in soyadi adinin basharf(ler)i. (6 ve daha az sayida yazar igin
yazarlarin tumu, 6’nin Gzerinde yazar bulunan makaleler icin ilk 6
yazar belirtimeli, TUrk¢e kaynaklar icin “ve ark.”, yabanci kaynaklar
icin “et al.” ibaresi kullanimalidir). Makalenin basligi. Derginin Index
Medicus’a uygun kisaltimis ismi YiI; Cilt (Sayi). Available from: URL
adresi. Erisim tarihi: Gin.Ay.YIl.

Ornek: Arrami M, Garner H. A tale of two citations. Nature
2008;451(7177): 397-9. Available from: URL:www.nature.com/
nature/journal/v451/n7177/full/4561397a.html.  Aaccessed 20
January 2008.

Kaynak web sitesi ise:
Web sitesinin adi. Erisim tarihi. Available from: Web sitesinin adresi.

Ornek: Centers for Disease Control and Prevention (CDC). Erisim
tarihi: 12 Mart 2013.

Available from: http://www.cdc.gov/
Kaynak tez ise:

Yazarin soyadi adinin bag harfi. Tezin bagligi (tez). Tezin yapildigi
sehir adi: Universite adi (Universite ise); YilI.

Ornek: Ozdemir O. Fibrillin-1 gen polimorfizmi ve mitral kapak
hastaligi riski. (Tez). Ankara: Gazi Universitesi, 2006.”

Diizeltme istenmesi asamasi:

Bir makalenin hakemler tarafindan istenen degisiklikler yapimig
kopyasl gonderilirken yazar, hakemler tarafindan istenen her
aclklama/dlzeltmeye cevap vermekle ydkUmlidir. Yazarlar
hakemlerin  dizeltme/agiklama isteklerini her istegin ardindan
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olacak sekilde madde madde acikimali, dizeltilmis kopyaya yazilacak
metin bu aciklamanin altina eklemelidir. Dlzeltme yapilmis kopya
dergiye ayri bir kopya olarak ytklenmelidir. DUzeltilmis yazilar diizeltme
isteginin génderimesinden itibaren 30 gin iginde gdnderimelidir.
Yazinin duzeltimis kopyasi istenilen strede gonderiimezse yazi
sistemden ototmatik olarak dusurilecektir ve tekrar bagvuru yapimasi
gerekecektir. Eger yazarlar ek zaman talep ediyorlarsa bu taleplerini ilk
30 gunlik sure sona ermeden énce dergiye iletmelidir.

Kabul edilen yazilar dilbilgisi ve noktalama isaretleri ydninden kontrol
edili. Kabul streci ve duizenleme islemleri tamamlandiktan sonra
yazl son onay igin yazara gonderilir ve yazar tarafindan son defa
onaylanmasi istenir. Bu islem bittikten sonra yazi dergi web sayfasinda
cilt ve sayfa numarasi verimeden DOI verilerek yayinlanir.

Yazar Listesi/Sirasi Degisimi

Yazi gonderildikten sonra yazar listesinin/sirasinin - degistirimesi
(yazar adlarinin silinmesi veya yeni yazar adi eklenmesi gibi)
talepleri yayin kurulunun onayina tabidir. Bu talep yazar degisiklik
formunun doldurulup dergiye yiklenmesi ile talep edilebilir. Bu form
asagidakileri icerecek sekilde doldurulmalidir: Talebin gerekgesi, yani
yazar listesi, tUm yazarlar tarafindan (yeni ve eski) imzalanan yeni
bir telif hakki transfer formu, yeni yazar tarafindan imzalanmis ¢ikar
catismasl formu.

Yazinin geri cekilmesi talebi

Turkiye Gocuk Hastaliklari Dergisi yUksek kaliteli yazilar yayinlamayi ve
yayin etigini korumay! taahhit etmektedir. Yazarlardan, yayin etiginde
ve yazllarin kalitesinde tavsiye edilen kurallara uymalari beklenmektedir.

Yazinin geri ¢gekilme talebi olaganUstt durumlarda talep edilmelidir. Bir
yazinin geri ¢ekilmesi igin yazarlarin dergiye geri cekme nedenlerini
belirten ve tUm yazarlar tarafindan imzalanan bir “Makale geri cekme
Formu” yuklemeleri gerekmektedir. Bu form derginin web sayfasindan
indirilebilir. Yazarlar dergiden bu konuda olumlu bir cevap alana kadar
makalelerinin geri ¢cekilme isleminin tamamlanmadigini bilmelidir.

Bir makalenin inceleme sUreci alti aydan uzun bir zaman almis ve

yazarlara karar bildirilmemisse yazinin geri c¢ekilme talebi olumlu
karsilanir.

X
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Gastrointestinal and Sleep Problems in Children with Autism
Spectrum Disorder: Their Relationship with Problematic
Behavior

Otizm Spektrum Bozuklugu Olan Cocuklarda Gastrointestinal
Sistem ve Uyku Sorunlari: Bunlarin Problemli Davranislarla iliskisi

Kardelen AKBAL BAGCI, Ozge PARLAK GOZUKARA, ESRA COP, Zeynep GOKER

Department of Child and Adolescent Psychiatry, Ankara Bilkent City Hospital, Ankara, Turkiye

ABSTRACT

Objective: The purpose of this research is to investigate sleep and gastrointestinal problems in children with autism
spectrum disorder (ASD) and their relationship with each other, autism severity and problematic behavior.

Material and Methods: The children who were admitted to outpatient clinics of child psychiatry at our hospital
in a 3-months period and had diagnosis of ASD according to DSM-5 were included. The parents filled Aberrant
Behavior Checklist (AbBC), Rome-3 Diagnostic Questionnaire for Pediatric Functional Gastrointestinal Disorders
Parent Report Form (QPGS-RIII), Children’s Sleep Habits Questionnaire (CSHQ), Autism Behavior Checklist (ABC) and
sociodemographic data form. The clinician applied Childhood Autism Rating Scale (CARS).

Results: Ninety-seven children with ASD were included. According to QPGS-RIIl, 38.1% of the cases had probable
functional gastrointestinal problems. Those were 26.8% (n=26) functional constipation, 8.2% (n=8) nonretentive fecal
incontinence, 2.1% (n=2) aerofaji, 3.1% (n=3) rumination syndrome, 4.1% (n=4) irritable bowel syndrome, 1% (n=1)
functional abdominal pain syndrome, 1% (n=1) functional dyspepsia, 3.1% (n=3) functional abdominal pain, 1% cyclic
vomiting and 1% (n=1) abdominal migraine. According to CSHQ 58.8% of the cases had sleep problems. ASD patients
with functional gastrointestinal problems, had higher total scores of CSHQ, ABC and AbBC, compared to children with
no functional gastrointestinal problems.

Conclusion: Our findings revealed that frequency of gastrointestinal and sleep problems were high in children with ASD.
It is appropriate to evaluate patients with ASD in terms of gastrointestinal and sleep problems especially if behavioral
problems accompanies. And treating gastrointestinal and sleep problems might decrease challenging behaviors that seen
in ASD.

Key Words: Autism, Gastrointestinal diseases, Sleep, Problem behavior
0z

Amag: Bu arastirmanin amaci, otizm spektrum bozuklugu (OSB) olan gocuklarda uyku ve gastrointestinal sorunlari ve
bunlarin birbirleriyle, otizm siddeti ve problemli davranislarla olan iligkisini incelemektir.

Gerec ve Yontemler: Hastanemizde 3 aylk bir sure icinde ¢ocuk psikiyatrisi polikliniklerine basvuran ve DSM-5’e
gbére OSB tanisi alan ¢ocuklar calismaya alindi. Ebeveynler tarafindan Sorun Davranis Kontrol Listesi (SDKL), Pediatrik
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Gastrointestinal Semptomlar Olcegi- Ebeveyn Rapor Formu, Cocuk Uyku Aliskaniiklar Anketi (CUAA), ‘Otizm Davranig Kontrol Listesi
(ODKL) ve sosyodemografik veri formu dolduruldu. Klinisyen tarafindan Cocukluk Otizm Derecelendirme Olgegi (CODO) uygulandi.

Bulgular: Calismaya 97 OSB hastasi dahil edildi. Pediatrik Gastrointestinal Semptomlar Olcegi- Ebeveyn Rapor Formuna gére vakalarin
%38.1’inde olasI fonksiyonel gastrointestinal problem saptandi. Bunlardan %26.8’i (n=26) fonksiyonel konstipasyon, %8.2’si (n=8) retansif
olmayan fekal inkontinans, %2.1'i (n=2) aerofaji, %3.1’i (h=3) ruminasyon sendromu, %4.1’i (n=4) irritabl bagirsak sendromu, %1’i (n=1)
fonksiyonel karin agrisi sendromu, %1’i (n=1) fonksiyonel dispepsi, %3.1’i (n=3) fonksiyonel karin agrisi, %1’ siklik kusma ve %1’i (n=1)
abdominal migrendi. CUAA'ya gore vakalarin %58.8’inde uyku problemi vardi. Fonksiyonel gastrointestinal problemi olan OSB hastalarinin,
fonksiyonel gastrointestinal problemi olmayan hastalara gére CUAA, ODKL ve SDKL toplam puanlar daha ylksek saptandi.

Sonug: Bulgularmiz OSB’li gocuklara gastrointestinal ve uyku sorunlarinin sikga eslik ettigini géstermistir. Ozellikle davranis sorunlan eslik
eden OSB'li hastalarin, altta yatan gastrointestinal ve uyku sorunlar agisindan degerlendirimesi énemli gériinmektedir. Gastrointestinal
hastaliklarl ve uyku problemlerini tedavi etmek, OSB’ye sik eslik eden davranis sorunlarini azaltabilir.

Anahtar Sozciikler: Otizm, Gastrointestinal Hastalklar, Uyku, Sorunlu Davranis

INTRODUCTION

Autism spectrum disorder (ASD) is a neurodevelopmental
disorder characterized by deficits in social communication,
stereotypical repetitive behaviors and restricted interests
(1). Recent studies estimated that 1 in 54 children has been
identified with ASD and prevalence is increasing (2).

ASD develops from interaction of genetic, environmental and
neurobiological factors (3). Although the pathophysiology of
ASD is not fully known, gut and brain interaction has taken
attention in recent years. In addition to neurological symptoms,
ASD subjects frequently suffer from gastrointestinal (GIS)
symptoms including constipation, encopresis, diarrhea,
flatulence, gastroesophageal reflux and abdominal pain (4-6).
Frequency of GIS symptoms in ASD children is 9 to 91% (5).
Increased problematic behavior has been demonstrated in
individuals with ASD and GIS symptoms. It has been observed
that GIS symptoms trigger self-harm, aggression and anxiety
behavior in children with autism (6).

Also, it has been indicated that sleep problems are highly
common in ASD, with rates ranging from 40% to 80% (7). It was
observed that impaired sleep leads to irritability and tendency
to violence and causes emotional disregulation in ASD (8).

The purpose of this research is to investigate sleep and
gastrointestinal problems in children with autism spectrum
disorder (ASD) and their relationship with autism severity,
problematic behavior and each other. We also aimed to drew
attention to possible gastrointestinal and sleep problems that
may be the underlying reasons for behavioral problems in
ASDs. Unlike other studies we investigate all these factors in
a single study.

MATERIALS and METHODS

Ninety-seven ASD patients aged 3-12 years who applied to
the child and adolescent psychiatry outpatient clinics of Ankara
Children Hematology and Oncology Hospital, in a 3 months
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period, were included in the study. Patients who had history of
organic gastrointestinal disorder were excluded.

Clinical interview based on DSM-5 was conducted and
Childhood Autism Rating Scale (CARS) was performed by the
clinicians. Autism Behavior Checklist (ABC), Children’s Sleep
Habits Questionnaire (CSHQ), Aberrant Behavior Checklist
(AbBC), Diagnostic Questionnaire For Pediatric Functional
Gastrointestinal Disorders Parent Report Form (QPGS-RIlI)
and sociodemographic data form were filled by the parents
and checked by the clinician. Clinician also questioned clinical
features such as medical condition, drug use, family history of
chronic diseases.

Our study was approved by Ankara Children Hematology and
Oncology Hospital Clinical Research Ethics Committee (2018-
186 protocol number). The research was conducted according
to the Helsinki Declaration rules of good clinical practice and
ethics.

Written and verbal informed consent was obtained from the
parents.

CARS: The scale has 15 items. It was developed to diagnose
ASD and to distinguish children with developmental delays from
children with autism spectrum disorders. It categorizes autism
severity from mild to moderate to severe.

ABC: The scale has 57 items and 5 subscales. Those are;
sensory, relating, body and object use, language, and social
and self-help. It evaluates autistic children’s symptoms and
behaviors.

AbBC: It has 58 items and five subscales. Those are irritability,
lethargy/social withdrawal, stereotypic behavior, hyperactivity/
noncompliance and inappropriate speech.

QPGS-RIII: The scale has 71items. It evaluates GIS symptoms,
categorize functional GIS disorders (FGIDs) due to Rome-lll
criteria.

CSHQ: It has 33 items and investigates children’s sleep habits
and sleep-related problems. The cut off point off the scale is 41.

Statistical analysis, Continuous variables were expressed
as arithmetic mean, standard deviation, median, minimum-
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maximum values, and categorical variables were expressed as
frequency (n) and percentage (%). Conformity of continuous
variables to normal distribution was evaluated with Kolmogorov-
Smirnov test. Age; Problematic Behavior Checklist (PBCL)’s
sub-scores of latergy-social withdrawal, stereotypical behaviors,
hyperactivity and speech; and all sub-scores of the Childhood
Autism Rating Scale (CARS) did not show normal distribution.
On the other hand, parental age, Problematic Behavior Checklist
(PBCL)’s other scores, Childhood Autism Rating Scale (CARS)
total score, Autism Behavior Checklist (ABC) total score and
all sub-scores, Child Sleeping Habits questionnaire-total score
distribution was found as normal. Mann-Whitney U test was
used to compare the measurement variables that did not show
normal distribution. Pearson Chi-square and Fisher’s exact test
were used in the analysis of categorical variables. Spearman
correlation test was used in the correlation analysis of the
variables. p<0.050 was accepted as the significance level.

RESULT

Ninety-seven ASD patients were included the study. 84.5% of
the cases were male (n=82). The median age of the patients
were 6.0 years (min-max: 3-12 years). 19.6% (n=19) of the cases
had at least one physical diseases. 52.6% (n=51) of the cases

Table I: Demographic and clinical characteristics of
patients with ASD

Variables
Age (year) 6 (3-12)
t
Ggg‘;sr 82 (84.5)
Girls 15 (15.5)
Sibling"
Ves 78 (80.4)
i t
Bgitrztorder 41 (42.3)
38 (39.2)
Second
. 12 (12.4)
Third
5(5.2)
Fourth 1(1.0)
Fifth '
i i ii
Medical disease 19.(19.6)
Yes
S 9(9.9
Epilepsia
33.2)
Cerebralpalsy
2(2.1)
Asthma
, 1(1.0)
Cardiomyopathy
. 1(1.0)
Nephroticsyndrome 1(1.0)
Brain tumor ] (1'0)
Nistagmus ] (1'0)
Fragil X syndrome ’
iatric di +
At least one psychiatric disorder 51 (52.6)
Tes 40 (41.2)
Attention deficit hyperactivity disorder '
L 22 (22.7)
Intellectual disability 1(1.0)

Generalised anxiety disorder

Variables
i icati ii
Psthotroplc medication use 54 (55.7)
Yes 43 (44.3)
Mother’sage (years) 37 (29-55)
Father’sage (years) 32 (24-50)
’ iont
Ms:ikrfariy education 36 (37.1)
Seconda Ead gl
College Y 27 T
University IOI0E,
Y ionT
F?Jtr?ir: education 28 (28.9)
Secon?:i/a 190}
Colloge v 33 (34.0)
University 2 (24
History of miscarriage! 11 (11.3)
Smoking during pregnancy’ 14 (14.4)
History of prematurity? 24 (24.7)
History of regressiont 41 (42.3)
*: Median (minimum-maximum), *:n(%)
Table II: The score distributions of the scales
AbBC - Total Score* 56 (1-163)
Irritability 14 (0-40)
Lethargy/social withdrawal 15 (0-42)
Stereotypic behavior 7 (0-21)
Hyperactivity/noncompliance 21 (1-48)
Inappropriate speech 3 (0-12)
CARS - Total Score 34 (19-48)
Nonautistic (CARS — TS = 15-29.5)f 24 (24.7)
Mild-Moderate (CARS — TS = 30-36.5)" 40 (41.2)
Severe (CARS — TS = 37-60) * 32 (33.0)
ABC - Total Score* 62 (3-120)
Sensory stimuli 8 (0-23)
Relating 16 (0-32)
Body and Object Use 14 (0-36)
Language 12 (0-34)
Social and Self-Help skills 12 (0-25)
ABC - Total skor <397 27 (27.8)
ABC - Total skor >39 ' 70 (72.2)

* Median (Min-max), *: n (%), AbBC: Aberrant Behavior Checklist,
CARS: Childhood Autism Rating Scale, ABC: Autism Behavior

Checklist

Table Ill: Children’s Sleep Habits Questionnaire (CSHQ)
Results

CSHQ-Total Score* 47 (34-68)
Errgzleenrzgof clinically significant sleep 57 (58.8)
Amount of sleep (hours) (night+day)* 9.3 (56-12)
Time spent awake at night (minutes)* 10 (1-240)

Child’s bedtime* 22.15 (20:00-02-30)
* median (min-max), 'n (%): CSHQ —total score>41
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Table IV: The relationship between functional GIS disease and autism symptom severity, problematic behavior and sleep

problems
Functional GIS Disease Functional GIS Disease Statistics
Yes (n = 37) No (n = 60) zory? P
Age (years)’ 7 (3-12) 6 (3-12) -1.88 0.060
Gendert
Boys 36 (97.3) 46 (76.7) 7.45 0.008
Girls 1(2.7) 14 (23.3)
MRT 11 (29.7) 11 (18.3) 1.69 0.190
ABC scores* 260 0.009
Total Score 79 (16-110) 51 (3-109) -2.69 0'007
Sensory behavior 11 (8-22) 7 (0-19) 1 .82 0'070
Relating 18 (0-31) 14.5 (0-30) 1 '35 0'1 80
Body and Object Use 15 (0-34) 13 (0-29) ' '
-1.45 0.150
Language 14 (0-34) 11 (0-27) 3.00 0.003
Social and Self-Help skills 14 (4-21) 9 (0-25) ' '
AbBC scores*
Total Score 75 (2-122) 46 (1-123) g;g 8832
Irritability 17 (0-31) 10(0-40) .02 0.220
Lethargy/social withdrawal 16 (0-32) 14 (0-27) ' '

) -1.88 0.060
Stereotypies 7 (0-21) 4 (0-20) 170 0.090
Hyperactivity 23 (2-46) 15.5 (0-40) _0'7 1 O. 480
Inappropriate speech 3 (0-10) 2.5 (0-12) ' '

CARS Total Score’ 37.5 (19-45.5) 33 (19-44.5) -1.30 0.200
CSHQ Total Score’ 47 (35-68) 43 (32-68) -1.88 0.060
Sleep problems (CSHQ scores)*
No# 7 (20.6) 26 (46.4) 6.08 0.010
Yes® 27 (79.4) 30 (53.6)

“:Medlian(minimum-maximum), *: n (%), #:No (CSHQ score <41), $:Yes (CSHQ score>41), AbBC: Aberrant Behavior Checkiist, CARS: Childhood

Autism Rating Scale, ABC: Autism Behavior Checklist, CSHQ: Children’s

Table V: Correlation between sleep problems, autism
symptom severity and behavioral problems

CARS ABC AbBC
CSHQ-Total
Rho 227* 273 AT
P .032 .010 .000

CSHQ: Children’s Sleep Habits Questionnaire, CARS: Childhood
Autism Rating Scale, ABC: Autism Behavior Checklist, AbBC: Aberrant
Behavior Checklist, **: p=.010, *: p =.050

had at least one psychiatric comorbidities. The most common
psychiatric comorbidities were attention deficit hyperactivity
disorder (ADHD) (41.2%, n=40) and intellectual disability (ID)
(22.7%, n=22). 33% (n=32) of the cases had severe (CARS total
score= 37-60), 41.2% (n=40) had mild-moderate (CARS total
score= 30-36.5) autistic symptoms according to CARS score.
72.2% (n=70) of the cases had a score above 39 according to
the ABC (Tables | and II).

The median total score of CSHQ was 47 points (34-68). 58.8%
of the subjects had clinically significant sleep problems (CSHQ
total score >41). The median amount of the daily sleep of was
9.3 hours (min-max=5-12 hours). The median duration of
waking up at night was 10 minutes (min-max: 1- 240 minutes)
(Table 111).
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Sleep Habits Questionnaire

According to the QPGS-RIIl, 38.1% of the cases had
probable functional gastrointestinal disease: 26.8%
(n=26) functional constipation, 2.1% (n=2) aerophagia, 8.2%
(n=8) nonretensive fecal-incontinence (NFI), 4.1% (n=4) irritable
bowel syndrome (IBS), 3.1% (n=3) adolescent rumination
syndrome, 1% (n=1) functional abdominal pain syndrome and
1% abdominal migraine.

ASD group was divided into two subgroups according to
having GIS disease: ASD -+functional GIS disease and ASD
without any GIS disease. And it was found that ABC total,
sensory behavior, social and adaptive skills subscales and
AbBC total and irritability subscale scores were statistically
significantly higher in those with GIS disease comorbidity. In
addition, it was demonstrated that children with functional GIS
disease had a statistically significant higher clinical level of sleep
problems than those without (Table 1V).

A statistically significant positive correlation was found between
the total CSHQ and the total scores of ABC, CARS and AbBC.
No significant correlation was found between the children’s
night time awakening duration (minutes) and total daily sleep
duration (hours) variables to the total scores of CARS, ABC and
AbBC (p>0.050 for all) (Table V).
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DISCUSSION

In our study, the frequency of functional gastrointestinal
disorders and sleep problems and their relationship with each
others, ASD severity and problematic behaviors were evaluated.
ASD patients frequently have problematic behaviors. Oftenly
clinicians overlook GIS and sleep problems that may be the
underlying reasons for behavioral problems. Furthermore GIS
symptoms might cause sleep disturbance and both aggravate
problematic behaviors. It was thought that GIS dysfunction and
sleep disturbance might increased ASD symptoms. And treating
GIS and sleep problems might decrease ASD symptoms and
challenging behaviors.

Among the many medical comorbidities associated with
ASD, GIS symptoms drew considerable attention due to
its prevalence and association with symptom severity (9).
Studies has shown that GIS symptoms such as abdominal
pain, constipation, diarrhea and flatulence are very common in
children with ASD (6). Gorrindo et al. (10) identified constipation
as the most common symptom (85%) in children with ASD.
ASD children, who suffer from abdominal pain, gaseousness,
diarrhea, constipation or pain on stooling have higher scores
at AbBC subscales such as Irritability, Social Withdrawal,
Stereotypy and Hyperactivity compared with children who
don’t have frequent GIS symptoms (11).

We demonstrated that functional gastrointestinal disorders are
common in ASD patients and there is a positive correlation
between autism severity and GIS problems. Most frequent
GIS symptom was functional constipation according to our
findings. GIS disorders might emerge as non-gastrointestinal
symptoms especially with nonverbal patients such as sleep
problems or challenging behavior. GIS symptoms might induce
pain and inconvenience and lead to aggression and self harm
behavior and sleep problems (12,13). According to our findings
problematic behaviors such as irritability and sleep problems
found more common in ASD patients who have GIS problems.
Sometimes clinicians might consider problematic behaviors and
sleep problems are occur due to autism itself. Yet, treating GIS
disorder may decrease irritability, aggressive behavior and sleep
problems. In our study increased/decreased sensory sensitivity
was found higher in ASD with GIS disorder. Mazurek et al. (14)
research the relationship between sensory hypersensitivity
and GIS symptoms at ASD patients. They demonstrated that,
autistic children who have chronic GIS problems had higher
levels of sensory hypersensitivity. Sensory hypersensitivity might
cause food selectivity which is a common problem in ASD. And
food selectivity may give rise to constipation.

Sleep problems frequently accompanies ASD and increase the
severity of behavioral and social skills problems and stereotypes
(15,16). In a study conducted with a group of children, has
shown that chronic sleep problems increase hyperactivity and
impulsivity during school periods and predict poor performance

in learning and neurodevelopmental tests (17). A positive
correlation was found between autism severity and sleep
problems in our study. Our findings revealed that, those who has
sleep problems were more likely to demonstrated problematic
behaviors than who hasn’t. Therefore, treating sleep problems
may reduce autistic symptoms, learning difficulties and
problematic behaviours.

Limitations;

1. The mean age of the participants was young and some of
them didn’t developed language yet and they couldn’t able
to describe their symptoms well enough.

2. Some of the ASD patients were using medicine that was a
confounding factor for the results.

3. Diet might affect GIS symptoms and we didn’t use dietary
dairy.

CONLUSION

In our study, it was shown that sleep problems and Gl
symptoms frequently accompany children with ASD, in line with
the literature. It is appropriate to routinely evaluate patients with
ASD in terms of gastrointestinal and sleep problems especially if
behavioral problems accompanies. And treating GIS and sleep
problems might decrease challenging behaviors that seen in
ASD.
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ABSTRACT

Objective: Eight newborns diagnosed with prenatal substance abuse were evaluated for the clinical course of neonatal
abstinence syndrome depending on the type of substances used by their mothers during pregnancy.

Material and Methods: A retrospective study of neonates with prenatal substance abuse admitted to our tertiary care
university hospital’s Neonatal Intensive Care Unit (NICU) was conducted between February 2022 and March 2023.
Demographic data, withdrawal symptoms, need for pharmacological treatment, and duration of hospitalization were
collected. Newborns exposed to substances were divided into two groups: opioid and non-opioid (methamphetamine,
Bonsai, marijuana).

Results: Eight infants were included in the study. Four cases (50%) were in the group exposed to opioids. Pregnant
users of opioids were older (28+6.73) than non-opioid substance users (21+4.83). The mean birth weight of newborns
exposed to opioids (2541 g) was lower than that of the non-opioid group (3020 g). The average length of hospital
stay was longer in the opioid group (34 days) compared to the non-opioid group (10 days). All newborns exposed to
substances were born preterm (<37 gestational weeks). Withdrawal symptoms were observed in all cases in the opioid
group and three cases in the non-opioid group to varying degrees. Medical treatment was required in three out of
the seven cases with withdrawal symptoms. All patients requiring treatment were in the opioid group. All infants were
discharged in good health.

Conclusion: Substance exposure during the prenatal period is a significant cause of preterm birth in neonates. Many
of these substances can cause varying degrees of withdrawal syndrome in newborns. Replacement therapies used
during pregnancy containing heroin and naloxone can lead to a more severe, prolonged, and treatment-requiring neonatal
withdrawal syndrome than other substances. In cases where morphine and methadone are unavailable, the symptoms of
withdrawal syndrome can be managed with phenobarbital. It is crucial to monitor all newborns with prenatal exposure to
substances early because it allows for appropriate intervention and treatment.
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0z
Amac: Dogum oncesi yasadigl uyusturucu maruziyeti olan sekiz yenidogan, gebelik sirasinda kullanilan maddelerin
tlrtne bagl olarak gelisen neonatal yoksunluk sendromunun Klinik seyri agisindan degerlendiriimigtir.

Gereg ve Ydntemler: Hastanemizin (iglincli basamak Yenidogan Yogun Bakim Unitesine (YYBU) Subat 2022 ile
Mart 2023 tarihleri arasinda, dogum 6ncesi yasadisi madde maruziyeti nedeniyle yatirilan yenidoganlarda retrospektif
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bir calisma yurdtilda. Demografik veriler, yoksunluk belirtileri, farmakolojik tedavi ihtiyaci ve hastenede kalis sureleri kaydedildi. Madde
maruziyeti olan yenidoganlar opioid ve opioid-digi (metamfetamin, Bonsai, esrar) olarak 2 gruba ayrildi.

Bulgular: Calismaya toplam sekiz yenidogan dahil edildi. Vakalarin 4’0 (50%) opioide maruz kalan gruptaydi. Opioid kullanan gebeler
(28+6.73), non-opioid madde kullanan gebelerden daha yaslydi (21+4.83). Opioide maruz kalan yenidoganlarda ortalama dogum tartisi
(2541 gr), non-opioid gruptan (3020 gr) daha dusukti. Ortalama hastane yatis gunt opioid grupta (34 glin), non-opioid gruptan daha
uzundu (10 giin). Madde maruziyeti olan tim yenidoganlar preterm (<37 gestasyon haftasi) dogmustu. Opioid grubundaki tum vakalar
ile non-opiod grubundaki Uc¢ vakada cesitli derecelerde ¢ekilme semptomlar gdzlendi. Cekilme semptomlari gozlenen vakalarin 3’Gnde
medikal tedavi gerekti. Tedavi gerektiren hastalarin tamami opioid grubundaydi. Tdm yenidoganlar saglikli olarak taburcu edildi.

Sonug: Prenatal ddnemde yasadisi madde maruziyeti yenidoganlarda preterm dogumun énemli nedenlerindendir. Bu maddelerin birgogu
yenidoganlarda cesitli derecelerde yoksunluk sendromuna neden olmaktadirlar. Gebelikte kullanilan eroin ve nalokson iceren ikame
tedavileri, diger maddelere gore daha siddetli, uzun seyirli ve tedavi gerektiren neonatal yoksunluk sendromuna neden olabilir. Morfin ve
metadonun temin edilemedigi durumlarda, yoksunluk sendromu bulgular fenobarbital ile kontrol altina alinabilir, Prenatal dénemde madde
maruziyeti olan tim yenidoganlarin dogum sonrasi erken izleme alinmasi, uygun midahale ve tedaviye olanak sagladigindan ¢ok énemlidir.

Anahtar Soézciikler: Yoksunluk, Yenidogan, Fenobarbital, Gebelik, Madde kullanimi

INTRODUCTION

Substance use remains an ever-growing global public health
concern in all societies. Even though no studies have been
conducted in our country, in the United States of America,
the prevalence of using one or more substances during
pregnancy was reported as 5.9% (1). The use of substances
during pregnancy carries significant medical and social
consequences for both the mother and the newborn (2). Many
frequently used illegal substances, such as heroin, marijuana/
hashish, synthetic cannabinoids (Bonsai), and stimulants like
cocaine and methamphetamines, can cross the placenta
and have various effects on the developing fetus (3). These
effects include neonatal abstinence syndrome (NAS), cognitive
deficit, sudden infant death syndrome, congenital defects, and
behavioral problems (4). NAS has been reported to occur in
50 and 90% of neonates with intrauterine substance exposure.
However, a considerable variation exists in NAS, the need for
pharmacological treatment, hospitalization duration, and other
associated morbidities (5, 6). In this article, we aim to evaluate
withdrawal symptoms and clinical courses of neonates born to
women with a history of substance use during pregnancy.

MATERIALS and METHODS

We evaluated neonates born at the University of Medical
Science, Bakirkoy Dr. Sadi Konuk Training & Research Hospital
between February 2022 and March 2023 and exposed to illicit
substances in the prenatal period in this retrospective study.
Health Sciences University, Bakirkoy Dr. Sadi Konuk Training,
and Research Hospital Ethics Committee approved the study
(Approval number 2022-20-05, 17/10/2022). The cases
included in this study were selected based on the maternal
history of substance use during pregnancy. We gathered
demographic data of both the mothers and infants and other
factors such as the necessity and duration of pharmacological
treatment and the length of hospitalization. The demographic
information collected encompassed gender, birth weight,
gestational age at birth, mode of delivery, maternal age, and
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APGAR scores at 1 and 5 minutes. Eventually, eight infants
were born to mothers meeting this criterion. In addition, we
conducted interviews with the women to inquire about the
specific types of substances they had used. Based on their
responses, we categorized the substances into two groups:
opioid and non-opioid. Similarly, the infants included in the
study were also evaluated and classified into two groups:
heroin and non-heroin (metamphetamine, Bonsai, hashish,
marijuana). All newborns with a history of prenatal substance
abuse were admitted to our neonatal intensive care unit for a
post-delivery follow-up. The primary objective of their admission
was to recognize any withdrawal symptoms and provide
appropriate interventions promptly. Upon admission to the unit,
routine hematological examinations (complete blood count,
blood glucose, serum calcium, CRP, blood gas, serum vitamin
D levels, blood group, and blood culture) were conducted
and sent to the laboratory. In cases of respiratory distress,
chest imaging was performed. Comprehensive cardiological
evaluations and cranial-abdominal ultrasound examinations
were conducted for all neonates. However, it was impossible to
detect the substances in urine samples for all newborns due to
collection difficulties and the unavailability of these tests in our
laboratory during the study period. Withdrawal symptoms were
assessed using a modified Finnegan scoring system every three
hours for all newborns. Newborns with a birth weight below
the 10% percentile (SGA) score according to the gestational
week were recorded. Pharmacologic treatment was initiated for
those with a score of =8. Furthermore, a consultation with a
pediatric neurologist was sought for all cases.

RESULT

Eight newborns were born to pregnant women with a history
of llicit substance abuse between February 2022 and March
2023. Therefore, our study included these newborns with
substance exposure in utero. Five (62.5%) newborns were
boys, while three (37.5%) were girls. All the neonates were
inborn and were admitted to the NICU of our hospital on the
first day of life. SGA was observed in one patient, accounting
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Table I: Demographic Characteristics of Mothers With a History of lllicit Substance Use During Pregnancy

Variable Mother 1 Mother 2 Mother 3 Mother 4 Mother 5 Mother 6 Mother 7 Mother 8
Age 32 30 17 28 18 19 20 32
Cesizifenl Age 38 34 37 35 35 35 36 36
(week)

Gravide multiparae  multiparae multiparae multiparae primiparae multiparae primiparae multiparae

, Primary Primary i Primary Primary i High Primary
Education School School School School school school
Delivery : : :
Mode c/s Vaginal Vaginal c/s c/s c/s Vaginal c/s
Hepatitis B = = = = = = = =
Hepatitis C + + - - - - - -
HIV - - - - - - - -
Alcohol No No Yes Yes Yes Yes Yes Yes
clgaEitis 15 10-15 15-20 10-15 40-60 20-25 10-15 20-25
(per/day)
Pr g—pregnancy Yes Yes Yes Yes Yes Yes Yes Yes
Illicit Use
Marital Status Yes Single Single Single Single Single Single Single
Prenatal Visits irregular No No No No No irregular No

. Heroin Metamphetamine, ) )
|II|C|t.Drug Buprenorphin/  Heroin Bonzai, Metamphe.tarr.me, Heroin Methamphetgmlne/ Metamphetamine Heroin
Choice ) Cannabinoid Bonzai
Naloxone Hashish
Employement ) ) i i ) ) i i
Status
Paternal/Partner Intermittant ~ Unknown Unknown Unknown Unknown Unknown Yes Unknown
Substance Use
Table Il: Demographic Features and Clinical Properties of the Newborn Cases
Case No 1 2 3 4 5 6 7 8
Gender male female female male male male  male female
Age on admission (days) 1 1 1 1 1 1 1 1
Gestational age (weeks) 38 34 37 5] 85 85 36 36
Birth weight (g) 220 2625 3275 2990 2620 2915 2900 2600
APGAR 1-minute 7 7 8 4 8 4 7 6
APGAR 5-minute 8 9 9 6 9 6 8 8
Minimum-Maximum Finnegan scores 12-16 11 1-6 0-2 2-6 1-5 0 4-11
NAS* (signs&symptoms) + + + + + + - +
fever - - - - - - - -
tremor/myoclonic jerks + + - - - - - +
tachypnea/retractions + - - - + + - +
Increased moro/sucking reflex + - - - - - - +
high pitched cry + + + - + - +
watery stools - - - - - - -
feeding difficulty + + - - - - -
NAS onset (day of life) 1 3 4 2 2 2 - 1
Phenobarbital
Treatment Clonazepam Phenobarbital - - - - - Phenobarbital
Midazolam

Hospital stay (days) 62 17 10 12 34 12 21
Need of social service + + + + +

NAS: Neonatal Abstinence Syndrome
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Table llI: Key features of Opioid and non-Opioid Groups

Substance Mother Age zeeﬁ?e Birth Weight (g) APGAR-1 APGAR-5 N(I)\gsga‘;;) H°‘°’(Z';3;)Stay Lve"t,e'?s

Opioid Group

Heroin Buprenorphine 32 39 2320 7 8 1 62 5

/Naloxone

Heroin 30 34 2625 7 9 8 17 9

Heroin 18 89 2620 8 9 2 34 7.2

Heroin 32 36 2600 6 8 1 21 3
Non-Opioid Group

Metht/bonz* 17 3 3275 8 9 4 10 19

Meth/hashish 28 35 2990 4 6 2 12 6.7

Meth/bonz 19 35 2915 4 6 2 12 8.9

Meth 20 36 2900 7 8 0 6 7.8

t: Methamphetamine, #: Bonzai

for 12.5% of the cases, born to mothers with a history of
heroin abuse. The demographic characteristics of mothers
with a history of illicit substance use during pregnancy are
presented in Table |, while Table Il provides an overview of
the characteristics of the newborns. The exact duration and
amount of substance use could not be ascertained. Table
Il depicts the key features of opioid and non-opioid groups.
Analysis of maternal serological status revealed two positive
cases of Hepatitis C (25%), with neither being HIV positive.
NAS occurred in seven newborns (87.5%), with three (37.5%)
requiring medical treatment. Our treatment approach involved
a combination of non-pharmacological and pharmacological
management. Because morphine and methadone preparations
were unavailable in our unit, our primary treatment option was
phenobarbital. Newborns with a Finnegan score of 8 and higher
received phenobarbital treatment. In one case where the signs
of neonatal abstinence syndrome (NAS) were challenging
to control, clonazepam and midazolam were added to the
phenobarbital treatment, following a recommendation from
pediatric neurology. After discharge, all infants were referred to
a government social service because of parental incapacity and
an unsuitable home environment.

DISCUSSION

Many studies worldwide suggest that substance use among
pregnant women varies widely and reflects differences in
drug availability, age, socioeconomic status, and screening
modes. Substance abuse, including alcohol, nicotine, cocaine,
cannabis, methamphetamine, and opioids during pregnancy,
has been associated with preterm birth (1). According to previous
research, tobacco is the most frequently used substance during
pregnancy, followed by alcohol, cannabis, and cocaine (7). In
our study, approximately 75% of the cases were classified as
preterm (gestational age below 37 weeks). Notably, all mothers
who delivered before term had a smoking history and 75%
had a positive history of alcohol consumption. Even though
opioid abuse during pregnancy has rapidly increased in the
United States, studies also report increased methamphetamine
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abuse in women of childbearing age worldwide (8-10). Mothers
who use methamphetamines during pregnancy exhibit
characteristics such as being younger, having lower levels of
education, having lower socioeconomic status, having a higher
likelihood of drinking and smoking during pregnancy, and
receiving less prenatal care before childbirth (11, 12). In the
pregnant women who participated in our study, the prevalence
of methamphetamine and heroin use was similar. Additionally,
the mean age of mothers using methamphetamine was lower
than that of mothers using heroin, aligning with existing literature
on the subject.

Substance use during pregnancy has critical implications
because it impacts the mother and negatively affects the
developing fetus. One of these effects is Neonatal Abstinence
Syndrome (NAS). NAS is a withdrawal syndrome that occurs
when the placental transfer of substances, particularly opioids,
is abruptly halted following chronic use by the mother. This
phenomenon can disrupt postnatal adaptation to varying
degrees. The opioid replacement therapy administered
to the mother throughout pregnancy may also cause the
development of NAS (13). The most characteristic symptoms
of NAS include feeding problems, sleeping disorder, fever,
jitteriness, myoclonic jerk, episodic activity, irritability, diarrhea,
and high-pitched crying. The modified Finnegan scoring
system is utilized to assess the severity of these symptoms
and guide treatment, which assigns scores to each symptom
based on their intensity. A score of eight or higher (= 8 points)
indicates the need for close monitoring and treatment (14). The
treatment of NAS can sometimes extend over several weeks.
Currently, no standardized treatment protocol for NAS exists.
Treatment approaches involve both pharmacological and non-
pharmacological methods. Non-pharmacological interventions
primarily focus on providing the baby with a calm and less
stimulated environment. These measures include gentle and
minimal touching, maintaining a quiet and dimly lit environment,
swaddling, skin-to-skin care, offering a pacifier, and promoting
breastfeeding (15).

Even though non-pharmacological interventions are effective,
pharmacological treatment is recommended for newborns



with substantial abstinence symptoms (Finnegan score > 8).
Commonly recommended medications include oral morphinge,
diluted tincture of opium, methadone, clonidine, phenobarbital,
and buprenorphine (16). In our study, three cases exposed to
opioids and opioid replacement therapy in utero had a Finnegan
score of 8 or higher, warranting pharmacological treatment.
Managing the symptoms in the neonate of the first pregnant
woman (Mother 1), who used heroin and Suboxone®, proved
challenging as the onset of withdrawal symptoms occurred
earlier compared to other cases. The presence of naloxone in
the Suboxone® used by the mother contributed to a longer
stay in the neonatal intensive care unit (NICU).

The most common treatment for managing substance addiction
during pregnancy is replacement therapy with methadone. It
is associated with improved obstetric care and is considered
the gold standard for pregnant women with opioid addiction
(17). However, in many centers, replacement therapy using
buprenorphine during pregnancy has been reported to result
in a milder abstinence syndrome (18, 19). A study involving
ten pregnant women receiving buprenorphine/naloxone
replacement therapy for opioid addiction during pregnancy
reported no significant adverse effects for both the mother and
the newborn. Nevertheless, the daily buprenorphine/naloxone
dose used in that study did not exceed 16/4 (20). The FDA does
not recommend the use of combined buprenorphine/naloxone
treatment during pregnancy. However, if the prospective
mother has already received this treatment before becoming
pregnant and has achieved clinical stability, no further concerns
were reported about continuing the same replacement therapy
during pregnancy (21). In our study, the first mother received
a buprenorphine/naloxone dose ranging from 24/6 to 32/8,
higher than the doses reported in the literature. Additionally, the
replacement therapy with the combined preparation containing
naloxone was initiated during the 14™ week of gestation, while
the mother actively used heroin until the second trimester of her
pregnancy. This finding was the reason for the severe abstinence
syndrome observed. In our country, it is usually not possible
to provide methadone treatment in daily clinical practice.
Therefore, the combination of buprenorphine/naloxone remains
the only replacement therapy option for pregnant women with
opioid addiction.

Withdrawal symptoms in newborns typically become apparent
within the first 24—-72 hours after birth, but it is also possible
for the symptoms to manifest later (>5 days) (22). In our study,
withdrawal syndrome symptoms were observed in all newborns
within the first five days of life. Because the onset of withdrawal
symptoms may be delayed up to postnatal day five, it is safer
to monitor newborns with in utero substance exposure in NICU
for at least 5-7 days (22). Mild NAS was observed in newborns
born to two pregnant women using synthetic cannabinoids,
commonly known as Bonsai, in our country. Bonsai is a
synthetic cannabinoid with similar effects and psychoactive
properties to natural cannabis. Limited literature is available
regarding synthetic cannabinoids during pregnancy, mainly in
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case presentations (23). In our study, pharmacological treatment
was not required as the NAS symptoms were transient and
resolved independently in both cases born to these pregnant
women.

Itis well-established that mothers with addiction issues are often
young, unemployed, have low socioeconomic status, and have
limited education. They may have extramarital pregnancies and
lead irregular lifestyles. Their utilization of prenatal care services
is typically minimal (12, 24). In our study, all the mothers were
unemployed, the majority had low levels of education, and only
one woman was married.

Most mothers in our study did not have prenatal visits. In
addition to the medical importance, the participation of
expectant mothers in prenatal visits is crucial for micronutrient
supplementation, maternal preparation, and emotional bonding
with the baby. Unfortunately, the rate of prenatal visits was only
22.5% in our study, and they were irregular.

In our study, newborns’ serum vitamin D levels in both the
opioid and non-opioid groups participating were found to
be deficient (< 20 ng/ml) (25). This finding was attributed to
inadequate nutrition and lack of vitamin D supplementation due
to poor prenatal care, preterm birth, and low socioeconomic
status associated with unemployment.

Women who engage in substance use during pregnancy are at
a higher risk of acquiring HIV, hepatitis B, hepatitis C infections,
and syphilis. Routine screening for HIV, HBV, and syphilis in
pregnant women enables early detection and intervention
(12, 26). Even though no routine screening test is conducted
for HCV in pregnant women, the ever-increasing substance
addiction rates during pregnancy also increase HCV infections
(27). In our study, two cases tested positive for HCV, supporting
this observation. Including HCV screening as part of the routine
tests for pregnant women with substance use is critical for
identifying vertical virus transmission and determining the
infant’s seroconversion after discharge.

It is encouraging to note that many women with substance
abuse issues are motivated to quit or reduce their substance
use when they become pregnant due to concerns about
the potential harm to their babies (19). This motivation was
also observed in our cases, with all women striving to quit
the substances they were using. Pregnancy poses a unique
opportunity for healthcare providers to support and assist
pregnant women in discontinuing substance use. By providing
appropriate medical care, counseling and support, physicians
can help pregnant women achieve substance-free pregnancies.

CONCLUSION

In our study, we observed that illicit substance, especially opioid
use during pregnancy, seems to cause NAS, with a severe
course in the neonatal period, usually requiring pharmacological
treatment. The preference for combined preparations containing
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naloxone in replacement therapy used for treating substance
abuse in pregnant women has been associated with increased
severity and duration of the abstinence syndrome in newborns.
However, the likelihood of illegal substances other than opioids
causing severe withdrawal syndrome requiring pharmacological
treatment seems low. All clinicians responsible for neonatal care
should be alert about this issue.

It is important to note that the onset of abstinence symptoms
may be delayed, necessitating close observation of newborns
with a history of prenatal substance exposure for at least one
week.

Phenobarbital is an effective adjuvant treatment option for
controlling withdrawal symptoms in cases where morphine
and methadone drugs are unavailable. Regular prenatal
care, like all pregnant women, can contribute to achieving
more reasonable vitamin D levels for pregnant women with
addiction issues. Even cases with the most severe prognosis of
abstinence syndrome can be successfully managed with early
monitoring, intervention, and treatment. By ensuring timely and
appropriate care, healthcare professionals can positively impact
the outcomes of newborns affected by prenatal substance
exposure.
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A Retrospective Study on the Availability of Arterial Lactate
Levels as a Biomarker of Mortality in Critically lll Children

Kritik Hasta Cocuklarda Arteriyel Laktat Dizeylerinin Mortalite
Biyobelirteci Olarak Kullanilabilirligine iliskin Retrospektif Bir
Calisma
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Mustafa COLAK?, Rana ISGUDER?, Hasan AGIN?2

"Department of Pediatric, Dr. Behcet Uz Children Hospital, izmir, Tiirkiye
?Department of Pediatric Intensive Care, Dr. Behget Uz Pediatrics Training and Research Hospital, izmir, Tiirkiye

ABSTRACT

Objective: We aimed to determine the threshold value of lactate levels, and to analyze its avaliability as mortality
biomarker by correlating it with scoring systems in pediatric intensive care unit (PICU).

Material and Methods: Observational retrospective cohort study. Our study was conducted among patients admitted
to the 24-bed tertiary PICU of our hospital in 2015. All children between the ages of 1 month and 18 years were
evaluated. Among 433 patients whose arterial blood gases were obtained during hospitalization, a total of 382 were
included in the study. Patients with congenital metabolic disease with lactic acidosis were excluded.

The arterial blood lactate levels on admission, PIM-2, PRISM-IIl and PELOD scores and survival status of the patients
were evaluated. Correlation between lactate levels and mortality scores, threshold values of lactate levels and the
factors affecting mortality risk were the main variable of interest.

Results: There was a significant correlation between lactate levels and scores in patients who died (p<0.001). Receiver
operating characteristic (ROC) curve analysis showed that blood lactate level was an effective parameter on mortality
(area under the curve=AUC: 0.861; p<0.001) with a cut-off value of 2.55 mmol/L. The mortality risk was 1.38 fold higher
in patients with higher levels of lactate.

Conclusion: In our series, the levels of lactate were higher in critically ill children who died. Again, lactate levels and
mortality scores of these children were correlated. In our series, the levels of lactate were higher in critically ill children who
died. Again, lactate levels and mortality scores of these children were correlated. We were able to establish a cut-off point
with high specificity for predicting evolution. These findings should be validated in prospective and multicenter studies for
their incorporation into scoring systems.

Key Words: Lactate, Mortality, Pediatric intensive care, PELOD, PIM-2, PRISM-III
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0z
Amagc: Cocuk yogun bakim Unitesinde (CYBU) laktat diizeylerinin esik degerini belirlemeyi ve bunun mortalite biyobelirteci olarak
kullaniminin skorlama sistemleriyle korelasyonunu analiz etmeyi amagcladik.

Gere”g ve Yontemler: Gozlemsel retrospektif bir kohort ¢alismasidir. Galismamiz 2015 yilinda hastanemizin 24 yatakli G¢incl basamak
CYBU’sine bagvuran hastalar arasinda yapilmistir. 1 ay-18 yas arasindaki tum ¢ocuklar degerlendirildi. Yatis sUrecinde takipte arteriyel kan
gazi alinan 433 hastanin 382’si calismaya alindi. Laktik asidozlu konjenital metabolik hastaligi olan hastalar ¢alisma disi birakildi.

Hastalarin basvuru aninda alinan arteriyel kan laktat dizeyleri, PIM-2, PRISM-IIl, PELOD skorlari ve hastalarin sagkalm durumlari
deg@erlendirildi. Laktat seviyeleri ile mortalite skorlari arasindaki korelasyon, laktat seviyelerinin esik degerleri ve mortalite riskini etkileyen
faktorler ana degiskenlerdi.

Bulgular: Olen hastalarin laktat diizeyleri ile mortalite skorlar arasinda anlamii bir iliski vardi (p<0.001). ROC egrisi analizinde kan laktat
dlzeylerinin mortalite Uzerinde etkili bir parametre oldugu (egri altindaki alan=AUC: 0.861; p<0.001) ve esik degeri 2.55 mmol/L olarak
bulundu. Laktat dizeyi yUksek olan hastalarda 6lUm riski 1.38 kat daha fazlaydi.

Sonug: Mortalite olan kritik cocuklar hastalarda laktat diizeyleri daha yUksekti. Ayni cocuklarn laktat seviyeleri ve mortalite skorlan korele
edildi. Tanmladigmiz esik degerlerin Uzerinde mortalitenin arttigi goriildd. Bu bulgularin skorlama sistemlerine dahil edilebilmesi icin

prospektif ve gok merkezli daha fazla ¢alisma ile dogrulanmasi gerekmektedir.
Anahtar Soézciikler: Laktat, Mortalite, Pediatrik yogun bakim, PELOD, PIM-2, PRISM-III

INTRODUCTION

The aim of intensive care is to combat life-threating diseases
involving multiple organs and systems. This requires the
provision of life support, the implementation of possible
treatment options, and accurate patient care and monitoring.
Disease rating and risk assessment provide early detection of
treatment requirements and necessary measures. Thus, the
chance of survival of patients in intensive care, whose morbidity
and mortality rates are considerably higher than other patients,
can be increased (1).

The comparison of patients hospitalized in one unit or in different
units in terms of morbidity is quite challenging since the clinical
conditions of patients admitted to intensive care units (ICU)
may vary significantly. Scoring systems are used to facilitate
this comparison (1). The most commonly used mortality scoring
systems are ‘Pediatric Risk of Mortality’ (PRISM) and ‘Pediatric
Mortality Index’ (PIM) (2,3). In addition, the best known scoring
system to assess organ failure is the ‘Pediatric Logistic Organ
Dysfunction’ (PELOD) system (4).

Although the general approach to critically ill patients has
changed over the last few years, there is still no definitive
indicator for predicting mortality. With the inclusion of additional
parameters such as the level of lactate, which is the most
important determinant of tissue perfusion and oxygenation,
in the scoring systems used to determine mortality in adult
patients, some previous studies have attracted attention due to
their significant results (5,6).

Lactate has been used as an indicator of tissue hypoperfusion
and cellular hypoxia and its relation with mortality and
prognostic importance have been shown in various studies
(7,8). The results of both serial lactate measurements and
studies predicting mortality with a single lactate measurement
taken during hospitalization are limited and controversial.
Furthermore, a cut-off limit of lactate for predicting the risk of
death in critically ill children has not been established (9,10).
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In this study, we aimed to measure arterial blood gas lactate
levels during the onset of critical illness in children and analyze
its avaliability as a mortality-biomarker by correlating it with
validated PIM-2, PRISM-IIl and PELOD scoring systems. We
also aim to show that measuring the level of lactate within 24
hours after the onset of critical illness may contribute to the
capabilities of existing predictive scoring systems.

MATERIALS and METHODS

The study was approved by the Izmir Behget Uz Training and
Research Hospital Clinical Research Ethics Committee on
February 16, 2017 (decision number: 2017/02-05). Informed
consent from the parents of the patients were obtained.

The data of patients hospitalized in our pediatric intensive
care unit (PICU) between January and December 2015 were
obtained using the electronic database of our hospital. Patients
who were hospitalized in the PICU during the study period,
whose data could be accessed, and whose arterial blood gases
and lactate levels were measured at the time of hospitalization
were included in the study.

Patients with congenital metabolic disease with lactic acidosis
and organic acidosis, patients in the neonatal period of 0-30
days, patients followed-up postoperatively, and patients who
were referred to another hospital were excluded from the study.
Although arterial sampling is preferred for blood gas analysis
in the PICU, this is not possible in all patients. Since arterial
blood samples are required to evaluate blood gas lactate levels,
venous samples were not included in the study. Patients referred
to the PICU from other centers were excluded from the study
because it was thought that previous interventions performed
on these patients may have been partially documented and
these interventions may have affected the arterial blood gas
lactate measurements. Since the data of our study were
obtained retrospectively from the file records, cases in which
the necessary data could not be accessed were also excluded.



Patients were classified according to age, gender, duration of
PICU stay, etiology, C-reactive protein (CRP) and procalcitonin
(PCT) levels in patients with sepsis, presence of chronic
disease, duration of stay in mechanical ventilation (MV)/non-
invasive mechanical ventilation (NIMV)/high-flow nasal cannula
(HFNC), survival status, arterial blood gas lactate level, PIM-2,
PRISM-IIl and PELOD scores.

The lactate levels of the patients were obtained from the first
arterial blood gas samples collected during the first interventions
at the time of admission to the pediatric intensive care unit. The
survival rate of the patients was determined according to their
mortality in the first 28 days after hospitalization.

In our clinic, the diagnosis of organ dysfunction is made
according to the criteria reported by Pediatric Sepsis
International pediatric sepsis consensus conference in 2005
(11). According to these diagnostic criteria, arterial blood lactate
levels of hemodynamically unstable patients with cardiovascular
dysfunction were also evaluated.

Mortality calculations of scoring systems were performed
logarithmically in a digital environment (12,13).

According to the definitions of the National Center for Health
Statistics (NCHS) and the World Health Organization (WHO),
we considered a disease as chronic if it lasts longer than 3
months, progresses slowly, cannot be completely cured, and
prevents the person from maintaining daily life and activities
(14, 15). In accordance with this definition, cerebral palsy,
severe congenital cardopathy, metabolic diseases, bronchiolitis
obliterans, bronchopulmonary dysplasia, malignancy, renal
failure and multiple congenital anomalies are considered as
chronic diseases.

Blood lactate levels were measured in our hospital laboratory
using ABL90 series blood gas device (Radiometer Medical
ApS, Akadej 21, DK-2700bronshej, Denmark). Blood samples
were transported in cold chain with heparinized syringes.
Normal lactate level, hyperlactatemia, and lactic acidosis were
defined as 0.5-2.50 mmol/L, 2.5-50 mmol/L, and >5 mmol/L,
respectively (16-18).

For descriptive statistical evaluation, percentage (%) and
frequency values were used for categorical variables; median
(minimum (min) and maximum (max); and interquartile range
(IQR) or mean and standard deviation (SD) values were used for
numerical variables. Chi-square or Fisher’s exact test was used
for categorical variables and Mann-Whitney U test was used
for numerical variables that were not normally distributed to
compare the deceased and surviving patient groups. Pearson
correlation analysis was performed between lactate levels and
mortality scores of deceased patients.

Receiver operating characteristics (ROC) curve analysis was
used to determine a lactate threshold value to predict mortality
and calculate predictive power. The parameter was assumed to
be discriminative if the area under the curve (AUC) was above
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0.50. After constructing the ROC curve, the AUC value was used
to show that lactate is a predictor of mortality risk. Then, the
coordinates of the ROC curve and the sensitivity and specificity
values for each coordinate were determined. The coordinate
with the highest sensitivity and specificity was selected as the
cut-off value and then positive and negative predictive values
were calculated by cross-tabulation by using this cut-off value.
Furthermore, Youden’s index was calculated to determine
whether the cut-off values were suitable for diagnostic use and
values above 50% were considered significant.

One-way analysis of variance (ANOVA) was performed to
determine whether there was a difference in lactate levels
between etiologic groups and if there was a difference, to
determine where the difference originated from.

Logistic regression analysis was performed to determine the
factors affecting mortality risk and to create a model.

Statistical analyses were performed using SPSS 22.0 Microsoft
for Windows. P value less than 0.050 was considered significant.

RESULTS

A total of 433 patients were evaluated. Among the 382 patients
included in the study, 170 (44.50%) were female and 212
(65.50%) were male. The mean age was 18 months (min:2,
max:300; IQR 54). The mean follow-up period was 5 days (min:
1, max: 372; IQR 10). Forty-nine (12.80%) patients died (Table
l).

The most commmon etiology for hospitalization was respiratory
diseases (n=140, 36.60%). In 201 patients (52.60%), an
underlying chronic disease was identified. Respiratory support
was needed in 147 (38.50%) cases and invasive mechanical
ventilation was applied in 85 (57.90%) patients. The median
duration of respiratory support was 5 days (min: 1, max:
230; IQR: 18). The median arterial blood gas lactate level of
all patients was 1.8 mmol/L (min: 5, max: 18; IQR: 1.6) and
hyperlactatemia and lactic acidosis were detected in 29.8%
(n=114) of these patients. The median values of PRISM 3, PIM
2 and PELOD scores were 5, 0.90 and 1, respectively (Table ).

[t was determined that there was a significant difference
in the level of lactate between all etiologic groups and this
difference was due to the sepsis group (p<0.001 post hoc test:
Bonferroni). The mean lactate value was higher in the sepsis
group compared to the other groups [5.10 + 4.14 mmol/L (min:
0.70, max: 18)].

Sepsis (N=19, 38.80%) was the most common diagnosis among
49 patients who died. When sepsis cases were evaluated in
terms of CRP and PCT values, there was no difference in PCT
values between survivors and non-survivors, while CRP values
were higher in non-survivors (p = 0.245; p = 0.024, respectively).

The prevalence of chronic disease (81.60%) and respiratory
support therapy (95.90%) was higher in patients who died
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Table I: Comparison of patients who died and were alive.

Patients who died Patients who were alive Total p

Number and percentage of patients 49/12.8 333/87.2 382 -
Etiology”

Respiratory tract diseases 14/28.6 126/37.8 140/36.6

Neurologic disorders 4/8.2 61/18.3 65/17

Intoxication and trauma 1/2 50/15 51/13.4

Sepsis 19/38.8 18/5.4 37/9.7 0.032

Cardiovascular diseases 7/14.3 24/7.3 31/8.1 ’

Dehydration 1/2 19/5.7 20/5.2

Renal diseases 2/41 14/4.2 16/4.2

Diabetic ketoacidosis - 12/3.6 12/3.2

Others 1/2 9/2.7 10/2.6

CRP value in patient with sepsis (mg/dl)*
Procalcitonin value in patient with sepsis (ng/ml)f

11.7; 2.42-49.04; 9,66
2.1;0.14-7.16; 4.4

5.8;2.05-24.2; 6.83
1.2; 0.02-9.6; 3.03

7.6; 2.05-49.04; 9.03 0.024
1.44; 0.02-9.6; 3.64 0.245

Presence of chronic disease® 40/81.6 161/48.3 201/52.6 <0.001

Lactate Yalues in patients with cardiovascular 5.35: 0.8-18; 9.7 0.3:0.7-16; 2.4 3.1:0.7-18: 3.6 <0.001

dysfunction (mmol/L)

Need for respiratory support® 47/95.9 100/30 147/38.5
Invasive mechanical ventilation 46/97.8 39/39 85/57.9 <0.001
Non-invasive mechanical ventilation 0/0 9/9 9/6.1 <0.001
High flow nasal cannula 1/2.2 52/52 53/36

Duration of respiratory support (days)* 7,1-180, 24 5, 1-230, 13 5, 1-230, 18 0.413

Blood lactate level (mmol/L) * 5.1,0.8-18,9.4 1.7,0.5-16, 1.3 1.8,0.5-18, 1.6
Hyperlactatemia® 15/30.6 66/19.8 81/21.2 <0.001
Lactic acidosis* 25/51 8/2.4 33/8.6 <0.001
Normal level* 9/18.4 259/77.8 268/70.2

PRISM Il scoref 21; 2-45; 18 3;2-35; 5 5; 2-45; 7 <0.001

PIM 2 scoret 52.9; 24-99; 51.6 0.8; 0.5-80; 2 0.9; 0.6-99; 8.7  <0.001

PELOD scoref 23; 12-52; 20 1; 0-32; 10 1; 0-52; 11 <0.001

PELOD mortality* 26; 13-100; 83.4 0.1; 0-87.7; 1 0.1; 0-100; 1 <0.001

*1n(%), T: median, min-max, IQR, ¥: median, PRISM IlI: Pediatric risk of mortality score lll, PIM 2: Pediatric index of mortality — 2, IQR: interquartile

range, PELOD: Pediatric logistic organ dysfunction

Table Il: Results of correlation analysis between lactate levels and scoring systems.

i i PRISM-IIl score PIM-2 score PELOD score
Pearson correlation analysis
r p r p r p
Lactate level 0.658 <0.001 0.693 <0.001 0.557 <0.001

r: correlation coefficient, PRISM HlI: pediatric risk of mortality score lll, PIM 2: pediatric index of mortality — 2, PELOD: pediatric logistic organ

dysfunction

compared to those who were alive (p<0.001, p<0.001,
respectively). Invasive mechanical ventilation was the most
commonly used respiratory support therapy in patients who
died (97.80%). The need for respiratory support therapy was
higher in patients who died compared to those who were alive
(p<0.001). While there was no difference in the duration of
respiratory support therapy between the two groups, arterial
blood level of lactate (median: 5.10; min:0.8, max:18; IQR:9.40)
was higher in patients who died compared to those who were
alive (median: 1.70; min:0.50, max:16; IQR:1.30) (p<0.001)
(Figure 1). As expected, the median PRISM3, PIM2 and PELOD
scores were significantly higher in patients who died (p<0.001,
p<0.001 and p<0.001, respectively) (Table ).
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The most common organ dysfunction in our patient group was
respiratory system dysfunction with a rate of 38.40% (147/382).
Cardiovascular dysfunction was detected in 26.40% (101/382)
of the patients. This group had a higher median arterial blood
gas lactate (median 3.10mmol/L, min 0.70-max 18, IQR 1.30)
than the group of patients without cardiovascular dysfunction
(median 1.60mmol/L, min 0.50-max 13.70, IQR 1.30) (<0.001).
Furthermore, mortality was observed in 37.60% (38/101) of
patients with cardiovascular dysfunction compared to 3.90%
(11/281) in the other group (p<0.001). Arterial blood gas lactate
levels were higher in patients with cardiovascular dysfunction,
who died, compared to patients with cardiovascular dysfunction
who were alive (p<0.001) (Table ).



Table lll: Receiver operating characteristic (ROC) analysis
showing that arterial blood gas lactate values were effective on
the mortality risk.

Lactate level (mmol/L)

Cut-off value 2.55
Sensitivity* 81.6
Spesifity* 77.8
Positive predictive value* 35.1
Negative predictive value* 96.6

*(%)

15.01

10.04

Lactate value mmol/L

5.0 4

0.0+4

Patients who survived Patients who died

Patient's survival status

Figure 1: Box plot graph showing lactate levels of patients who died
and were alive.

There was a good and significant correlation between the levels
of lactate and mortality scoring systems in patients who died
(Table I).

ROC analysis revealed that the arterial blood gas lactate level
was an effective parameter on mortality risk (AUC: 0.861
(95% confidence interval (Cl): 0.79-0.93; p<0.001)) and the
cut off value was 2.55 mmol/L (sensitivity 81.6%, specificity
77.8%, positive predictive value: 35.10%, negative predictive
value: 96,60%) (Table lll). This cut-off value had a low value
for predicting a high risk of mortality in patients with a lactate
level >2.55 mmol/L (positive predictive value: 35.10%) and a
high value for predicting a low risk of mortality in patients with a
lactate level <2.55 mmol/L (negative predictive value: 96.60%)
(Figure 2). After determining the coordinates of the curve
obtained by ROC analysis, the lactate level with the highest
sensitivity and specificity was selected as the cut-off level and
the Youden index of this value was found to be 59.40, which
was statistically significant (p<0.001).

The lactate value was >2.55 mmol/L in 40 (81.60%) of 49
patients who died, while it was below the limit value in 259
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Figure 2: Receiver operating characteristic (ROC) analysis showed
that the arterial blood gas lactate values were effective on mortality risk.

(77.80%) of 333 patients who survived (p<0.001). Furthermore,
11 of 13 patients (84.60%) with sepsis and lactate levels >2.5
mmol/L died, while only 8 of 24 patients (33.30%) with sepsis
and lactate levels <2.50 mmol/L died (p=0.003).

Logistic regression analysis was performed to determine the
factors affecting mortality risk. As a result, the mortality risk
was 1.38-fold higher in patients with lactate levels above the
threshold (Odds ratio: 1.38; p<0.001; 95% CI: 1.1-1.6).

DISCUSSION

Standard mortality scoring systems are systems used to identify
risky patients in ICUs, to determine the treatment plan early,
and to ensure quality control of ICUs. In order to improve these
systems, they should be applied in different units and patient
groups and their validity should be tested. The systems should
be updated over time, taking into account changes in health
care quality and treatment practices. ldeal scoring systems are
those that have successfully passed reliability and validity tests
(19, 20).

According to the consensus decision of the ethics committee
of the intensive care association, it is not appropriate to use
scoring systems as the sole source for making the decision to
start and continue intensive care treatment (20). Therefore, in
addition to scoring systems developed for early recognition of
mortality, parameters that will give rapid and effective results
should also be used.

Lactate has been used as an indicator of tissue hypoperfusion
and cellular hypoxia and its relation with mortality has been
shown in several studies (7,8). Lactate values can be obtained
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quickly and easily in arterial blood gas which is used in the
first step in diagnosis and treatment at ICUs. Hyperlactatemia
is a predictive marker in determining the risk of death in adult
patients admitted to ICUs. Hyperlactatemia has been proven to
increase the ability of prognostic scoring systems in predicting
mortality when included (5,6). In children, lactate levels are not
included in standard scoring systems. In our study, we aimed
to find a cut-off value for lactate obtained from blood arterial
gas at hospitalization that predicts mortality, to determine the
relationship between lactate and mortality and survival, and
to prove its efficacy by correlation with the validated PIM-2,
PRISM-IIl and PELOD scoring systems.

Lactate is a by-product of anaerobic cellular metabolism.
Anaerobic metabolism becomes dominant to provide energy
in the absence of tissue perfusion and in cases such as
hemorrhagic shock or septic shock where tissues are provided
with insufficient oxygen. This leads to increased lactate
metabolism in the liver and kidneys and elevated lactate levels
in the blood (9,21). In this study, the median lactate value in all
patients was 1.8 mmol/L (min:0.5, max:18; IQR:1.6). In 29.80%
of these patients, lactate levels were above 2.50 mmol/L. In
a study conducted on 140 patients admitted to PICU, lactate
levels in the first 24 hours after hospitalization were shown to
have higher sensitivity and specificity in predicting mortality
risk (22). EI-Mekkawy et al. (9) reported that hyperlactatemia
persisting 24 hours after hospitalization was associated with
mortality. In a single-center study including a large number of
patients, a significant correlation was found between serum
lactate levels during hospitalization and mortality (21). In another
study, patients with lactate levels > 2 mmol/L obtained within
48 hours of hospitalization had poor neurological outcomes as
well as mortality (23). In another study in which serum lactate
level was examined as an indicator of mortality, mortality rate
was 24% in 79 patients and serum lactate levels were found
to be 0.79-17.17 mmol/L in survivors and 1.14-24.50 mmol/L
in those who died. The relationship between lactate levels in
deceased and surviving patients was significant (p<0.050) (24).
In our study, lactate levels during hospitalization were shown to
be a significant indicator of mortality (p<0.001).

Several studies have shown that blood lactate levels can be
considered as a useful indicator in determining the severity of
diseases and mortality rates (21,25,26). On the other hand,
there are also studies showing that the initial lactate level
measured at the time of hospitalization is a poor predictor of
mortality. Mortality studies with a single lactate value at the
time of hospitalization as well as studies with serial lactate
measurements are still controversial (10,22,27).

However, there is no acceptable lactate cut-off value for
predicting mortality in critically ill children. In our study, we
calculated the cut-off value of blood lactate level for predicting
in-hospital mortality. ROC curve analysis revealed that the
lactate cut-off value for predicting mortality was 2.55 mmol/L
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(sensitivity 81.60%, specificity 77.80%, positive predictive
value: 35.10%, negative predictive value: 96.60%). The low
positive predictive value but high negative predictive value of
this cut-off suggested that the mortality rate would be lower
in patients with lactate levels below 2.55 mmol/L. In a similar
study, the lactate cut-off value for in-hospital mortality was
5.50 mmol/L. The sensitivity, specificity, positive and negative
predictive values of this cutoff value were found to be 61%,
86%, 84% and 66%, respectively (21).

While the adjusted probability of death in patients with a lactate
value between 2.50-4 mmol/L is 2.20 (1.10-4.20), there is a
7.10 (3.60-13.90) fold higher probability of death in patients
with lactate=4.0 mmol/L (28). In a study conducted by Anil et al.
on pediatric patients admitted to the emergency department,
[t was shown that high lactate levels during hospitalization
could predict mortality (p<0.001) and the lactate cut-off value
was calculated as 5.10 mmol/L (sensitivity 93.30%, specificity
80.60%, positive predictive value 70%, negative predictive value
96.20%) (29). In another study conducted in 1299 children with
sepsis, it was emphasized that lactate levels above 36 mg/dL
(=3.60 mmol/L) on admission were associated with 30-day
mortality (odds ratio, 3.26; 95% Cl: 1.16-9.16) (30).

Patients with high lactate levels are critically ill patients at risk of
developing multiple organ failure. Lactate concentrations and
mortality rates increase almost linearly. Patients with high lactate
levels (>2 mmol/L) beyond the first 24 hours have a higher
mortality rate (31). In our study, we found that the mortality rate
increased significantly (81.60%) in patients with lactate levels
above the cut-off value (>2.55 mmol/L) (p<0.001).

In our study, the median value of arterial blood gas lactate in
patients who did not survive in the cardiovascular dysfunction
group was found to be above the cut-off value (5.35 mmol/L)
and below the cut-off value (2.30 mmol/L) in the surviving group.

In this study, it was found that lactate levels were higher in
patients with sepsis compared to other etiologies and mortality
was higher in patients with sepsis. Andre et al. found that the
initial lactate value measured in the emergency service was
associated with mortality in patients (32). In our study, lactate
levels were >2.55 mmol/L in 84.6% of patients who died due
to sepsis. We emphasize the necessity of early initiation of
targeted treatment in such patients.

Many studies on human lactate levels have shown that an
increase in lactate level from 2.10 to 8 mmol/L decreased
survival from 90% to 10% (33). In our study, arterial blood gas
lactate level was found to be higher in patients who died. There
was a significant correlation between blood lactate levels and
mortality scores of the dead patients. Patients with lactate levels
above the lactate cut-off value of 2.50 mmol/L had a 1.38-fold
increased risk of mortality. Bai et al. reported that a 1 mmol/L
increase in lactate levels resulted in a 1.38-fold increase in the
risk of death (21).



In our study, we found a high correlation between lactate levels
during hospitalization and PRISM-IIl, PIM-2 and PELOD scores
of patients admitted to the PICU (p<0.001). In a previous study,
the combined assessment of PRISM-IIl scores and lactate
levels during hospitalization was shown to better in predicting
mortality (p=0.018) (21). In another study, lactate level during
hospitalization was shown to predict mortality independently
of PIM-2 scores in patients admitted to the PICU (10). In their
study in patients with sepsis, Scott et al. showed that the
median lactate level obtained from venous catheters was 2.26
(IQR: 1.76-3.63) mmol/L in patients with a PELOD score =10
and 2.02 (IQR: 1.44-2.83) in patients with a PELOD score <10
(34).

As known, mortality scoring systems are calculated by using
laboratory and clinical parameters predicting the risk of mortality
and give a mortality rate predicted by logarithmic method in
terms of the score obtained (20). We think that if arterial blood
gas lactate level measurement, which is an important tissue
perfusion marker and was shown to be effective in determining
the mortality risk in our study, is added to the laboratory
parameters in the currently used scoring systems, this may
increase the predictive power of the scoring systems.

The most important limitation of our study is that it was
retrospective. Reflecting the experience of a single center
is another limitation of our study. Another limitation is the
uncertainty of the duration of arterial blood gas analysis. We
could not accurately measure the time between admission
and arterial blood gas sampling. In addition, the lactate value
used in the study is the baseline value, not the patient’s
worst lactate level. In our observational study, patient-specific
clinical decisions may also have an impact on the prognosis of
patients. However, the adequacy of the number of patients and
the threshold value determined for lactate levels are positive
aspects of our study. In addition, the results of future studies
may contribute to the inclusion of lactate levels in pediatric
intensive care mortality scoring systems, which will increase the
value of our study.

In conclusion, we found that measuring lactate level in arterial
blood gas analysis is useful in predicting mortality in patients
admitted to PICUs. We also found a significant correlation
between arterial blood gas lactate measurements and mortality
scores. We showed that the risk of mortality is increased in
patients with lactate levels above the determined cut-off value.
In our study, we showed that lactate is a good indicator of
mortality. Measurement of lactate levels in PICUs may be useful
in early mortality risk classification.
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ABSTRACT

Objective: Children with developmental language disorder (DLD) are prone to numerous adverse outcomes throughout
their lives. The aim of the study was to investigate risk factors and behavior problems in children aged 1.5 to 5 years
with DLD in a low/middle-income country.

Material and Methods: This case-control study included 101 preschoolers (54 children with DLD and 47 children
with typical development (TD)). A developmental pediatrician evaluated each child’s development using the Ages and
Stages Questionnaire. Children Behavior Checklist and Beck Depression Inventory were completed by mothers. Socio-
demographic information and screen parameters were obtained using a researcher-developed form.

Results: Risk factors for DLD were identified as less frequent reading books with parents, consanguineous marriage,
and having a family member with language disorders. Preschoolers with DLD had more behavior problems (except sleep
and somatic problems) than preschoolers with TD (p<0.050). The risk factors for behavior problems of preschooler with
DLD in the multivariable regression model included: ages of parents and children, paternal education, lack of having
their own room, and maternal depressive symptoms.

Conclusion: Consistent with the findings of this study, consanguineous marriage, family history of language disorders,
and infrequent reading of books with parents were associated with the development of DLD. Attention should be given to
behavioral problems in preschool children with DLD. Maternal depressive symptoms, lower paternal education, younger
father, and lack of having their own room can be highlighted factors for behavior problems of children with DLD. Parents
play a crucial role in shaping behavior and language development during the preschool period.

Key Words: Behavior problems, Developmental language disorder, Preschool period
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Amacg: Gelisimsel konusma bozuklugu (GKB) tanisiyla izlenen ¢ocuklar, yasamlari boyunca bir¢cok olumsuz durumla
karsilasabilirler. Calismanin amaci, dustk/orta gelirli bir Ulkede yasayan 1.5-5 yas arasi GKB olan ¢ocuklarin davranis
problemlerini ve GKB risk faktorlerini arastirmaktir.

Gerec ve Yontemler: Bu vaka-kontrol ¢calismasina, okul dncesi yas grubundaki 101 ¢ocuk (GKB tanisi olan 54 ¢ocuk
ve tipik gelisim gdsteren (TD) 47 ¢ocuk) dahil edildi. Her cocugun gelisimi Erken Gelisim Envanteri kullanilarak gelisimsel
pediatri uzmani tarafindan degerlendirildi. 1.5- 5 Yas Cocuklari igin Davranis Degerlendirme Olgegi ve Beck Depresyon
Envanteri anneler tarafindan dolduruldu. Sosyo-demografik ¢zellikler ve ekran parametreleri, arastirmacilar tarafindan
gelistirilen anketle kaydedildi.
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Bulgular: Ebeveynlerle birlikte az kitap okunmasi, akraba evliligi ve ailede konusma bozuklugu olan bir bireyin olmasi GKB acisindan
muhtemel risk faktorleri olarak saptandi. GKB tanisiyla izlenen okul 6ncesi gocuklarin, tipik gelisim gdsteren gocuklara nazaran daha fazla
davranis problemlerine sahip olduklar gorildi (uyku ve somatik problemler disinda) (p<0.05). Coklu regresyon modelinde, gocuklarin
yaslari, ebeveynlerin yaslari, babanin egitim durumu, gocuklarin kendi odalarinin olmasi ve annenin depresif belirtileri GKB tanisiyla izlenen

cocuklarin davranis problemleriyle iligkili bulundu.

Sonug: Calismanin bulgular dogrultusunda, akraba evliligi, ailede konusma bozuklugu olan bireylerin olmasi ve ebeveynlerle daha az
kitap okunmasi GKB gelisimiyle iligkili bulunmustur. GKB tanisiyla izlenen okul éncesi ¢cocuklarda, davranis problemleri acisindan dikkatli
olunmalidir. Anne depresyonu, baba egitiminin dustik olmasi ve ¢ocugun kendine ait odasinin olmamasi GKB olan gocuklarin davranis
problemlerinde dne ¢ikan risk faktorleri olabilir. Okul dncesi ddnemde davranig sekillenmesinde ve dil gelisiminde ebeveynler dnemli bir rol

oynamaktadir.

Anahtar Sézciikler: Davranis problemleri, Gelisimsel konusma bozuklugu, Okul 6ncesi ddnem

INTRODUCTION

Developmental language disorder (DLD) is characterized
by delays or difficulties in the development of receptive
and/or expressive language skills, including learning,
understanding, and using language, without cognitive delay
and not accompanied by genetic, neurological, or other
neurodevelopmental disorders (1). It is the most common
neurodevelopmental disorder in childhood, with approximately
20% of children experiencing language delay in the early years
of language acquisition (2). About 10% of preschool children
have developmental language disorder (3).

Developmental language disorder, which is an important public
health problem, is associated with low academic achievement
(4), learning difficulties, and working in a low-skilled job in the
future, and leading to economic burden (5). In addition, it has
been shown that, children with DLD may also experience
difficulties in social interaction and are at risk of psychosocial
adjustment problems, behavior, and emotional social problems
6,7).

We are aware that DLD does not draw attention that it
merits given its negative consequences according to other
neurodevelopmental disorders like autism spectrum disorder,
attention-deficit/hyperactivity disorder, and dyslexia, especially
in low/middle-income countries (LMIC) (8,9). And, we know
that culture, socioeconomic status, and linguistic difference
can affect language development and risk factors of DLD(10).
Therefore, studies from different cultural backgrounds are
necessary to identify risk factors of DLD and to increase
awareness of DLD. In our country, the risk factors and the
adverse consequences of DLD were less studied (7). The aim
of this article was to investigate risk factors and the relationship
between DLD and behavior problems in preschool children in
a LMIC.

MATERIALS and METHODS

Study Design and Participants

This case-control study was conducted at the Developmental
Pediatrics Department of Mersin City and Training and Research
Hospital between January and March 2023. The participants
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were included in the study after obtaining written consent from
parents on a voluntarily basis. Inclusion criteria in the study
group; (i) children who exhibited a delay in the communication
domain according to the Ages and Stages Questionnaire-3
(ASQ-3), (i) willingness to participate in the study, and (i) aged
between 1.510 5.5 years. The exclusion criteria were: (i) presence
of neurological, genetic, hematological, endocrinological, or
psychiatric diseases, (i) presence of delays in more than one
developmental domain based on developmental evaluation, (i)
lack of willingness to participate in the study, and (iv) sensory
impairments such as hearing or vision problems. Following the
inclusion criteria, 54 children were included in the study group.
During study, all parents with a child diagnosed with DLD
participated in the study. Parents of 61 children, who applied to
general pediatric outpatient clinics, wanted to participate in the
study and showed typical development in the developmental
evaluation using the Age and Stages Questionnaire -3 (ASQ-
3), were invited to the study. Ten parents declined participation
due to time constraints, and four children were excluded due
to chronic diseases. Consequently, a total of 47 children were
included in the control group.

Evaluation Tools

A questionnaire was prepared by the researchers specifically for
the study. It included sociodemographic data such as age, sex,
parental age, working status of parents, parental education,
birth order, reading book with parents weekly, family income,
the number of siblings, history of language disorder in the
family, screen parameter such as child’s screen time, the types
of screens they use (TV, tablet, computer, phone) and why the
parent uses the screen. Family income was categorized into
two groups: low family income (below or equal to the minimum
wage) and high family income (above the minimum wage).

Maternal depressive symptoms were assessed with the Beck
Depression Inventory (BDI). BDI was developed by Beck et
al.(11). The validity and reliability study for Turkish was carried
out by Hisli (12). Higher scores indicate more depressive
symptoms.

The development of each child included in the study was
evaluated using the Turkish version of the Ages and Stages
Questionnaire-3 (ASQ-3) (13). ASQ-3 is a developmental
screening tools for children aged 0-6y. ASQ-3 has 19 age-
specific sub-questions that assess children’s development



in terms of communication, gross motor skills, fine motor
skills, problem-solving, and personal-social skills. Children
who score below the threshold values in at least one area are
screened with a developmental delay, while those who score
above the threshold values in every area are considered typical
development (TD) (14). Children whose communication scores
were below the threshold values of communication and the
scores of other developmental areas were in the normal range
were defined as DLD.

Child behavior checklist for ages 1.5 to 5 years (CBCL/1.5-
5)

In this study, the CBCL/1.5-5 was completed by mothers to
evaluate the behavioral problems of the participants (15,16).
CBCL/1.5-5" subscales are (i) emotionally reactive, (i) anxious/
depressed, (i) somatic complaints, (iv) withdrawn, (v) sleep
problems, (vi) attention problems, and (vii) aggressive problems.
The amount of withdrawn, emotionally reactive, anxious/
depressive, and somatic complaints carve out the score of
internalizing problems. The sum of aggressive scores and
attention problems creates the score for externalizing problems.
The sum of the scores of internalizing, externalizing, sleeping
problems, and other problems constitutes the total problems.
Higher scores indicate more behavioral problems.

Treatment and follow-up of all children diagnosed with DLD
were sustained by a developmental pediatrician.

Statistical Analysis

The normality of continuous variables was assessed using the
Shapiro-Wilk test. For the comparison of two independent
groups, the Mann-Whitney U test and Independent Samples
t-test were used. Covariate Analysis was applied to compare
variables affected by age and the weekly number of reading
books. Spearman’s Rho Correlation coefficients were calculated
to examine the linear relationship between continuous
variables. Multiple Linear Regression models were constructed
with variables that could affect problem scores. Statistically
significant models were obtained using backward elimination
method. Data analysis was performed using TIBCO Statistica
software.

RESULTS

As a result, the study included a total of 101 children, with
54 children in the DLD study group and 47 children in the TD
control group. The mean age of the study and control groups
were 2.76+1.01 years (mean+SD) and 3.32+ 1.24 years (mean
+SD), respectively (p= 0.021). Among the study group, 66.7%
(n=36) were male, while in the control group, 53.2% were male
(p=0.167). In the study group, 11.1% (n=6) of mothers described
premature birth; this rate was 10.6% (n=5) in the control group
(p=0.939). Comparing the study group to the control group,
it was found that the number of weekly reading books with
parents was significantly lower in the study group (p=0.013).
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Table I: Descriptive sociodemographic parameters and
screen parameters

Studied Control
group group

Maternal age, years 30.93+6.89 30+4.33 0.946
Materfnal education level, 12 (8-12) 12(8-12)  0.811
years

Employed mother * 7 (13) 10 (21.3) 0.626
Paternal age, years’ 35.35+7.43 32.98+5.64 0.133
Pater?al education level 10 (7.75-12) 12 (8-14) 0.196
years

High family income * 20 (42.6) 18(33.3) 0.634
Having a bedroom * 17 (31.5) 19 (40.4) 0.407
Consanguineous marriage * 18 (83.3) 7(14.9) 0.032
Having a fam||y member with 05 (46.3) 6(12.8) <0.001
language disorder *

Number of siblings' 2 (1.75-2) 2(1-2) 0.527
Order of Birth 2(1-2) 2(1-2) 0.603
Viewing of TV, hrs, daily" 1(0-9) 2(0.5-2) 0.246
Viewing of phone, hrs, dailyt 1(0-3) 1(0-2) 0.191
Viewing of tablet, hrs, daily" 0 (0-0) 0 (0-0) 0.636
V|§W|ng of computer, hrs, 0(0-0) 0 (0-0) 0.921
daily®

Total screen time hrs, daily® 35(1-6) 25(2-4.5 0.338
Number of reading book with 0(0-2) 2 (0-7) 0.013

parents weekly’

p: Mann Whitney U test, Independent Samples t test, *: mean+SD,
t: median (IQR), *: n (%)

Table Il: Compare behavior problems among children with
Developmental Language Disorder (studied group) and
children with typical developing (control group)

CBCL1.5/5
Subscales

Studied group Control group p

Emotionally reactive 5 (2-7) 2 (1-4) 0.002
Anxious/depressed 7 (4-8) 4 (2-6) 0.001
Somatic complaints 3 (2-5) 2 (1-4) 0.819
Withdrawn 4.5 (2.75-7) 2 (1-4) <0.001
Sleep problems 5 (2.75-6) 3 (2-5) 0.438
Attention problems 4 (3-6) 3 (1-4) 0.001
Aggressive problems 17 (9-23.5) 9(4-13)  <0.001
Internalizing problems  19.5 (14-24) 12 (7-16)  <0.001
Externalizing problems  21.5 (12-31) 11(8-16)  <0.001
Total problem score 62,5 (44.75-76) 31 (21-43)  <0.001

Median (IQR), p: Covariance Analysis (age and number of reading
books)

Consanguineous marriage and having family members with
language disorder were more common in the study group
(p=0.032, p<0.001, respectively). No statistically significant
differences were observed in other sociodemographic data and
screen parameters between the two groups (Table 1).

The median daily screen time of children in the study group
was: 3.5 hrs. (IQR:1-6), the median daily screen time of children
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Table llI: Correlation of behavior problems and sociodemographic factor, maternal depressive symptoms, screen time

CBCL1.5-5y Total screen Maternal Materr_lal Paternal Paternal
Maternal BDI . education -

subscales time age level age education level
Studied group

Internalizing problems .200 -.006 -.196 -.124 -.236 =273

Externalizing problems 444" 1441 -.223 -.288 -.198 -.322°

Total problem score 3917 .040 -.248 =274 -.253 -.389"
Control group

Internalizing problems 400" -.024 -.159 -.086 -.170 -.123

Externalizing problems 357 -.006 -.066 -.282 -.050 -.160

Total problem score .396” -.039 - 142 -.166 -.132 -.116

p: Spearman Rho Correlation *p<0.05, **p<0.01

Table IV: Multiple Linear Regression of risk factor of behavior problems of preschoolers’ with Developmental Language

Disorder
Standardized Coefficients 95.0% Confidence Interval for B
Beta Lower Bound Upper Bound 7
Total problems score
R?:0.479 F:7.199 p<0.001
(Constant) 77.36 135.28 7.39 <0.001
Age 0.28 1.20 11.99 2.46 0.018
Number of Reading a book, weekly -0.21 -4.34 0.06 -1.96 0.056
Having a bedroom -0.19 -20.61 1.71 -1.70 0.095
Paternal age -0.43 -2.11 -0.66 -3.87 <0.001
Paternal education level -0.28 -2.96 -0.34 -2.53 0.015
BDI 0.30 0.16 1.08 2.77 0.008
Internalizing problems score
R?:0.294 F:6.925 p<0.001
(Constant) 22.38 44.68 6.04 <0.001
Age 0.37 0.96 5.04 2.95 0.005
Paternal age -0.39 -0.71 -0.16 ~8}.1/¢6) 0.003
Paternal education level -0.35 -1.19 -0.23 -2.96 0.005
Externalizing problems score
R?:0.427 F:5.841 p<0.001
(Constant) 18.71 46.57 4.71 <0.001
Age 0.21 -0.32 4.83 1.76 0.084
Having a bedroom -0.30 -12.54 -1.30 -2.48 0.017
Maternal age 0.41 0.00 1.29 2.03 0.048
Paternal age -0.65 -1.54 -0.34 -3.17 0.0083
Paternal education level -0.28 -1.38 -0.12 -2.40 0.020
BDI 0.46 0.20 0.63 3.88 <0.001

p: Multiple Linear Regression, BDI: Beck Depression Inventory

in the control group was: 2.5 hrs. (IQR: 2-4.5) (p=0.338). In
both groups, the majority of the families described that children
watched the screen for leisure time (study group 61.1%, control
group 66%).

After adjusting for age and the weekly number of books read
as covariate variables, the subscales of CBCL 1.5-5 for the
study group were found to be significantly higher than those
of the control group, except for sleep problems and somatic
complaints (Table II).

In the study group, the maternal Beck score was (mean+SD):
13.93+12.1, in the control group maternal BDI was (mean+SD):
9.28+7.13 (p= 0.06). It was found that the mothers’ BDI was
positively correlated with behavioral problems in both groups.

Turkish J Pediatr Dis/Ttrkiye Cocuk Hast Derg / 2024; 18: 21-26

Parental age, parental education, and the number of siblings
were negatively associated with behavioral problems only in the

study group (Table-lll).

Through Backward regression analysis in the study group, the
mother’s BDI score was found to be related to the children’s
total problem score and externalizing score, and the father’s
age, and education level were found to be associated with
internalizing, externalizing, and total problems. The child’s
age was also found to be associated with internalizing and
total problems. Maternal age and having their own room were

associated with externalizing problems (Table V).



DISCUSSION

The current study successfully investigated the risk factors and
behavior problems in children with DLD, compared to healthy
control groups. Additionally, the study evaluated the probable
risk factors of behavior problems in children with DLD in a low/
middle-income country.

Both biological and environmental factors are related to
development of DLD. Consanguineous marriage and having a
family member with language disorder were found as biological
risk factors in line with previous studies and our experience
(17,18). The relationship between male sex and DLD remains
a subject of debate, and this study did not find a significant
difference in DLD prevalence between males and females (17,
19).

Environmental factors play important role for language
development and they can be used as protective factors for
DLD (17). Environmental factor such as maternal depressive
symptoms, reading books with parents, and screen time have
been shown to influence language development (20). The
screen time and maternal Beck score in the studied group
were higher than the control groups. But there was not found
any statistical difference between the two groups likely due to
the small sample size. However, the study did find a significant
association with less frequent reading of books with parents
and DLD. The meta-analysis made by Dowdall et al. showed
that regardless of parental education, reading a book with
parents had a positive effect on language development in line
with the study (21). And they demonstrated that book-sharing
intervention was effective in promoting language development
(21).

Approximately 10% of preschoolers experience clinically significant
mental health problems, including socio-emotional and behavior
problems (22). This study revealed a higher prevalence of behavior
problems among preschoolers with DLD compared to those
with typical development, suggesting that DLD itself may be a
risk factor for behavior problems during the preschool period.
The link between language and behavior is well-established (6).
We know that children who live in a LMIC and having DLD are at
risk of not getting their developmental potential (23). Therefore,
evaluating language development is particularly important for
children in these contexts.

Previous studies have also highlighted parenting and parental
characteristics as risk factors influencing the persistence of
behavior problems into adulthood (20, 24, 25). The study made
by Toseeb et al. (26) demonstrated that positive early language
and communication environment were related to fewer
externalizing behavior problems of children with DLD. Early
language and communication environments contain positive
home environment like numbers of toys, books and positive
parent interaction. Valera-Pozo et al. (25) showed that family
involvement was inversely related to internalizing behavior of
children with DLD.

Behavior problems of preschooler with Language Disorder 25

Maternal depressive symptoms, lower paternal education,
and younger fathers were identified as potential risk factors
for behavior problems in children with DLD, in our study.
Maternal depressive symptoms were positively associated with
externalizing and total problems, paternal age and education
were inverse associated with externalizing and internalizing
behavior problems in children with DLD. Several studies found
a strong association between maternal mental health with
child behavior development (27,28). Maternal depression is a
communication environmental risk factor (20). According to the
mother involvement, the effect of father involvement on children’s
developmental outcomes has been less studied. The family
investment model posits that parents with higher education
may invest more money, resources, and more quality time in
their children than parents with lower education (29). A study
by Jeong in low/middle-income countries found that parental
education is associated with supporting child development
and positively influences both parents’ parenting practices
(80). Another study made in LMIC shown that maternal and
paternal education independently associated with childhood
development and they found the most heterogeneity between
paternal education and child development (31). And lower
paternal education and younger parental age are inversely
associated with socioeconomic status and parenting skills (32).

The surprising finding was having own room was a protective
factor against externalizing problems. This finding may be
attributed to socioeconomic level and overcrowding, as
observed in previous experiences (33). Lower family income
was associated with lower quality of home environment and
higher parental stress; overcrowding was related to externalizing
problems in line with the current study (33,34).

The study had limitations that need to be acknowledged. It
was a case-control study with a small sample size, which limits
the generalizability of the findings. Although each participant
(studied and control group) were evaluated by a developmental
pediatrician, the overall sample size was small. While the study
identified infrequent reading books with parents as a risk factor
for DLD, the duration of activities such as playing games
with parents or co-viewing screen time was not investigated.
Paternal age and paternal education were identified as potential
risk factors for behavior problems; however, paternal mental
health was not included in the study. The use of the Ages and
Stages Questionnaires (ASQ-3) as a screening instrument
limited the ability to make definitive assessments regarding the
developmental status of the children. Despite these limitations,
the study successfully draw attention to the risk factors of DLD
and behavior problems of children with DLD in a LMIC. The
study filled out the gap of topics; DLD and behavior problems
of preschoolers in LMIC.

In conclusion, healthcare professionals should consider
recommending reading books with parents as a protective
factor against DLD. Father’'s age, maternal mental health, and
education of father can be investigated for the intervention
of behavior problems in children with DLD. Large-scale and
longitudinal studies are necessary to gain a comprehensive
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understanding of DLD and its negative consequences in low/
middle-income countries.
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Impact of COVID-19 Pandemic on Delays in Diagnosis and
Treatment: Outcomes in Pediatric Malignant Solid Tumors
COVID-19 Pandemisinin Teshis ve Tedavi Gecikmesine Etkisi:

Cocukluk Gagr Maliyn Solid Timor Sonuclari
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ABSTRACT

Objective: The restricted access to healthcare during the coronavirus disease 2019 (COVID-19) pandemic has been
particularly problematic for cancer patients. Although childhood cancers are highly curable, disruptions in diagnosis and
treatment obviously lead to poor results. In the present study, we investigate the effects of the delays in the diagnosis
and the treatment of those with cancer during the pandemic, as well as the clinical course and outcomes of cancer
patients diagnosed with COVID-19 during the pandemic.

Material and Methods: An 18-question survey was applied in the pediatric oncology clinic to garner data from newly
diagnosed patients on the duration of complaints, delays due to hospital refusals and delays in diagnostic examinations.
Patients under treatment, on the other hand, provided information on any interruptions in their chemotherapy treatments
(whether caused by the patient or the clinician). The data of patients infected with COVID-19 during cancer treatment
were collected from their medical files.

Results: The cancer diagnosis was delayed by a median of 60 (14-150) days in 13 patients due to late presentation
to the hospital or the refusal of hospitals to accept patients due to overcrowding. Furthermore, the chemotherapy
treatments of 9 patients were delayed by a median of 15 (10-60) days due to exposure to COVID-19 infection (in the
patient or a family member). A total of 58 of the patients contracted COVID-19 at different stages of their anticancer
treatment, and almost all recovered from COVID-19 with mild symptoms.

Conclusion: Restrictions during the pandemic led to delays in the diagnosis and treatment of pediatric solid tumors. In
pediatric patients with cancer who contract COVID-19, their anticancer treatments should be continued based on an
evaluation of their clinical status.
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oz

Amag: Koronaviris hastaligi 2019 (COVID-19) salgini sirasinda saglik hizmetlerine erisimin kisitlanmasi, kanserli hastalar igin énemli bir
sorundur. Gocukluk cagr kanserleri yiksek oranda tedavi edilebilse de tani ve tedavi aksamalarinin kotl sonuglara yol acacagr asikardir.
Calismamizda yeni tani konulan ve tedavi géren cocuklarin kisitlamalardan etkilenip etkilenmedigini ve kanser tedavisi sirasinda COVID-19
tanisi alan hastalarin klinik seyir ve sonuglarini arastirdik.

Gerec ve Yontemler: Hasta ebeveynlerine 18 sorudan olusan bir anket uyguladik. Kanser tedavisi sirasinda COVID-19 tanisi alan
hastalarin dosyalari taranarak veriler kaydedildi.

Bulgular: Hastalarin 35’i yeni tani grubunda, 55’ ise tedavisi devam eden gruptaydi. Yeni tani alan hastalarin 13’0 (%38) hastaneye
ge¢ basvurdugu icin kanser tanisi gecikti. Kemoterapi alan hastalarin 9'unda (%16) tedavide gecikme yasandi. Elli sekiz hasta, kanser
tedavisinin farkli asamalarinda COVID-19 enfeksiyonu gecirdi. Hastalarin tamamina yakini hafif semptomlarla COVID-19’dan iyilesti.
Sonug: Salgini kontrol altina almak icin siki dnlemler alinmasi gerekirken, kanser gibi agir kritik hastaligi olan hastalar dikkatle degerlendirilmeli
ve hayati sonuclar dogurabilecek tedavi gecikmelerinden kaciniimalidir. Koronavirtis hastaligi 2019 ile enfekte olan kanserli cocuk hastalarda,

hastanin klinik durumu degerlendirilerek kanser tedavisine devam edilmesi dustndlmelidir.

Anahtar Sézciikler: Kanser, Cocuk, COVID-19

INTRODUCTION

The new coronavirus disease (COVID-19), first reported in
Wuhan in December 2019, spread rapidly around the world
and developed into a global crisis (1). As of November 27,
2022, a total of 641.494.322 confirmed cases of COVID-19
and 6.63 million deaths had been reported to the World Health
Organization (WHO) globally (2). The first case in Turkiye
was identified in March 2020, and the country would soon
be reporting some of the highest numbers in the world with
17,042,722 cases of COVID-19 and 101.492 deaths reported
3).

Strict social distancing measures were implemented around the
globe to curtail the spread of the disease, leading to billions of
people isolating themselves at home, while heavy restrictions
were placed on travel between countries and cities, and
educational and business premises were closed. In hospitals,
as the highest-risk environments, stringent measures were
put in place to protect the health both of the patients and the
healthcare staff. These included strict restrictions on hospital
visits by non-emergency patients and postponed elective
surgeries, all of which were taken to reduce the density of
patients in hospitals, to facilitate social distancing and to make
more room for COVID-19 patients. The important issues that
needed to be resolved at the height of the pandemic were the
postponement of the treatments of cases with special needs/
serious illnesses, and the difficulties encountered by non-
COVID-19 patients in gaining access to healthcare services.

Childhood cancers are highly curable with early diagnosis and
appropriate treatment, however, delays in diagnosis and in the
timely provision of lifesaving treatments can lead to the disease
progressing to an advanced stage, and missed chances of a
cure. A small number of studies to date have investigated the
clinical course and outcomes of COVID-19 in pediatric patients,
including those with cancer, and the effect of unexpected
disruptions and uncertainties in access to healthcare on the
care of pediatric oncology patients (4-6). The present study
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investigates the effects of the COVID-19 pandemic on the
diagnosis, treatment and outcomes of children with cancer.

MATERIALS and METHODS

Children with cancer receiving chemotherapy at the Pediatric
Oncology Department of Ankara City Hospital of the Ministry
of Health and those diagnosed with cancer after March 11,
2020 were included in the study. Patients who had completed
their chemotherapy courses were excluded from the study.
An 18-question survey was applied to the parents during
outpatient clinic visits between March and September 2020,
in full compliance with the restrictions applied during the
lockdown period.

Survey Organization

The 18-question survey applied to the respondents (parents
of patients) garnered data on any delays experienced in the
diagnosis of COVID-19 or cancer. The parents of newly
diagnosed patients were asked how many days after their first
complaint they were admitted to the hospital, whether they
delayed presenting to the hospital due to fears of contracting
COVID-19, whether they had been turned away by the hospital,
whether there were any delays in radiological examinations,
whether the results had been reported late, and whether
biopsy or pathology results were delayed. They were also
asked whether they had applied to our clinic late, or whether
the start of the first treatment (chemotherapy) was delayed.
The response options were “yes” or “no”, and if they answered
“yes”, the duration of the delay was inquired in days. Delays
beyond the expected date in each stage were defined in days,
such as for radiological imaging, the reporting of results, taking
biopsy samples and obtaining pathology results, and the
respondents were asked whether the delay had been due to
their own concerns or the restrictions applied by the hospital.
They were also asked whether they had developed symptoms,
or been diagnosed or hospitalized with COVID-19, whether their
chemotherapy had been delayed due to a COVID-19 infection



and whether they had undergone chemotherapy in their home
town to avoid attending the clinic.

Patients with COVID-19 infection

The patient medical files and laboratory records of all pediatric
patients treated for cancer between March and June 2022
were analyzed for information on any COVID-19 infection. The
severity of any COVID-19 infection was classified according
to the US National Institutes of Health (NIH) guidelines as
asymptomatic, mild, moderate or severe disease.

Patients in our department are tested for the SARS-CoV-2
through nasopharyngeal and oropharyngeal swabs using the
reverse transcriptase polymerase chain reaction (RT-PCR)
method before surgery, other procedures and admission.
Patients who presented with febrile neutropenia were subjected
to a PCR test, and they were followed up in the isolated ward
until the results were obtained.

The study was approved by both the Turkish Ministry of Health
and the ethics committee of Ankara City Hospital, and was
carried out in accordance with the Declaration of Helsinki
principles and all applicable regulations (19.08.2020/E1-20-
1013).

Statistics

The statistical analysis of the study was carried out using IBM
SPSS Statistics (Version 22.0. Armonk, NY: IBM Corp.). The
normality of continuous variables was evaluated with a Shapiro-
Wilk test, and since the data were not normally distributed,
median  (minimum-maximum)  values were presented.
Categorical variables were summarized with frequency
(percentage) values.

RESULT

A total of 310 patients were hospitalized in our 45-bed oncology
ward and 800 patients were followed up in the outpatient clinic
between 11 March and 15 September, 2020, and 90 parents
of patients whose treatment was continuing or who had been
newly diagnosed with cancer were surveyed.

Delayed cancer diagnosis due to COVID-19

The median age of the 90 patients (38 female, 52 male) whose
parents were surveyed was 11 (0.5-19) years, and 35 had
been newly diagnosed and 55 were continuing chemotherapy
after being diagnosed before the pandemic was declared. The
primary diagnosis of the patients showed heterogeneity, with
the most common being Ewing’s sarcoma (16%) and Hodgkin
lymphoma (15%) (Table ).

The cancer diagnosis was delayed in 13 of 35 newly diagnosed
patients, with a median delay in 13 patients of 60 (14—150) days,
all 13 of whom had delayed visiting the hospital due to fear
of exposure to COVID-19. Although eight of these 13 patients
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Table I: Characteristics of 90 patients who answered the
questionnaire

New Under
diagnosed, treatment,
n=35 (%) n=55 (%)

Gender

Male 26 (74) 26 (47)

Female 9 (26) 29 (53)
Age

Median (range) 12 (1-19) 11 (0.5-18)
Primary diagnosis

Ewing’s Sarcoma 14 (25)

Neuroblastoma 2 (6) 8 (15)

Hodgkin’s Lymphoma 6(17) 7 (13)

CNS Tumors 2 (6) 7 (13)

Soft tissue sarcoma 6(17) 6 (11)

Non-Hodgkin’s Lymphoma 8 (23) 4(7)

Osteosarcoma 5(14) 3 (5)

Other 6(17) 6 (11)
Symptom of COVID-19

No 28 (80) 43 (78)

Yes 7 (20) 12 (22
COVID-19 positive

No 28 (80) 44 (80)

Yes 7 (20) 11 (20)
Diagnosis delay/CT delay

No 22 (62) 46 (84)

Yes 13 (38) 9 (16)
Telemedicine use

No 15 (43) 16 (35)

Yes 20 (57) 6 (65)

CNS: Central nervous system, CT: Chemotherapy

attended hospital later, they were not admitted, three of whom
visited the hospital 5 months after the first onset of complaints,
one after 3 months, three after 2 months and six after 1 month.
Of the 35 patients, the imaging of eight (23%) was delayed, and
the biopsies of four (12%) patients were delayed for a month.
Only five (14%) of the 35 patients reported visiting the clinic late,
and none stated that the start of their oncology treatment was
delayed.

One adolescent male patient with a vertebral fracture whose
complaints included inability to walk and urinary incontinence
was not admitted to the hospital as his respiratory symptoms
suggested COVID-19, but was admitted to our clinic after
lockdown was lifted with paraplegia, and was diagnosed with
advanced stage rhabdomyosarcoma metastatic to both the
lungs and bones. A Somalian male patient had been diagnosed
with nasopharyngeal carcinoma in his hometown, but was not
treated, and could travel to Tirkiye only 6 months after his
complaints started due to the travel restrictions in place. He
was critically ill at the time of admission due to advanced-stage
metastatic disease and respiratory failure and died in the 10th
month of hospitalization.

Delayed cancer treatment due to COVID-19
Of the 55 patients whose chemotherapy treatments were

continuing, nine delayed their hospital treatments due to a fear

Turkish J Pediatr Dis/T(irkive Cocuk Hast Derg / 2024; 18: 27-33



30 Cakmakei S et al.

Table lI: Characteristics of patients with COVID-19

n=58 (%)

Median age (range)(years) 12 (1-18)
Sex

Male 33 (57)

Female 25(43)
Underlying cancer

Bone tumors 15 (26)

Lymphomas (HL, NHL) 12 (22)

Brain tumors 11 (19)

Neuroblastoma 8 (14)

Other tumors 11 (19
Disease status

Active disease 52 (90)

Undergoing treatment but in remission 6 (10)
Diagnosis

PCR, clinic positivity 30 (562)

PCR, screening before procedures and 28 (48)

admission
Contact history 12 (21)
Symptoms and findings

Fever 25 (45)

Cough 8 (15)

Dyspnea 4.(7)
Disease severity

Asymptomatic 27 (47)

Mild 25 (43)

Moderate 3 (5)

Severe 3 (5)

Length of PCR positivity (median, range) (days) 15 (3-75)
Outcome
Recovery 55 (95)
Death 3 (5)
HL: Hodgkin’s Lymphoma, NHL: Non-Hodgkin's Lymphoma, PCR:
Polymerase chain reaction

of exposure to COVID-19 in six patients and COVID-19 infection
in the family in the three other patients. The median duration of
delay in these 55 patients was 15 days (10-60 days).

All but two patients had undergone antineoplastic treatment
within the last month. A patient with nasopharyngeal carcinoma
and one with anaplastic large cell lymphoma tested positive
for COVID-19 immediately after diagnosis before starting
their chemotherapy treatment. Since the clinical course of the
COVID-19 infection could not be followed in these two patients,
their chemotherapies were begun only after a negative PCR
test.

The primary surgery of one adolescent boy with Ewing sarcoma
with no COVID-19 diagnosis was delayed for 2 months due to
the restrictions in place within the surgical departments, and his
tumor progressed.

A female patient with chromosome breakage syndrome
and three different cancers (Wilms tumor, high-grade glioma
and hepatocellular carcinoma) tested positive in a PCR test
for COVID-19 in the first month of her allogenic stem cell
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transplantation treatment, and recovered within two weeks with
mild symptoms and without specific antiviral therapy, but died 4
months later from brain metastasis.

A male Somalian patient with advanced-stage nasopharyngeal
carcinoma whose COVID-19 PCR positivity persisted for 2.5
months underwent a single course of chemotherapy during the
PCR test positivity period as his clinical condition was good
except for a fever lasting for 3 days. No complications other
than neutropenic fever developed after chemotherapy, but the
patient ultimately died due to progressive cancer.

Patients who contracted COVID-19

During the first 2 years of the pandemic, 58 patients with
cancer in the present study contracted COVID-19, the
characteristics of whom are presented in Table Il. At the
time of their COVID-19 diagnosis, 53 patients were receiving
intravenous chemotherapy, two patients were receiving
maintenance therapy (T-lymphoblastic lymphoma and
neuroblastoma), one patient was receiving radiotherapy and
two patients were receiving targeted therapy (Sorafenib). The
chemotherapy courses were continued during active infection
in four (7%) patients, but were interrupted in the other patients.
The median duration of PCR positivity was 14 (3-75) days,
29 patients (50%) were symptomatic, with the most common
symptoms being fever (86%) and cough (80%), and 21 (36%)
of the patients required hospitalization for reasons other than
COVID-19, primarily febrile neutropenia. None of the patients
received COVID-19-directed therapy. Of the 58 patients who
contracted COVID-19, four (7%) required intensive care, due to
diffuse lung metastasis of osteosarcoma in one and extensive
lung involvement of Langerhans cell histiocytosis in another, in
both of whom COVID-19 aggravated the pulmonary findings,
while one required intensive care due to progressive glioma and
another due to progressive nasopharyngeal carcinoma, both of
whom were identified with severe pulmonary involvement due
to COVID-19. Aside from the patient with osteosarcoma, no
intubation was required in these patients.

All of the COVID-19-positive patients had relatively mild
disease, with almost 90% being hospitalized for the close
monitoring of chemotherapy complications, and all but three
recovered without complications. The patient with progressive
osteosarcoma and diffuse lung metastases tested positive
on day one of their treatment for respiratory distress in the
intensive care unit, and died on the second day. In the other
two patients who died, the cause of death was not COVID-19
but the progression of their primary cancer.

Of the 90 patients, 56 (62%) reported receiving their blood and
radiological test results through telemedicine. Only five patients
opted to undergo chemotherapy in their home town rather than
coming to Ankara.



DISCUSSION

It was found in the present study that the COVID-19 pandemic
had led newly diagnosed cancer patients and their families
to ignore serious complaints and to delay presentation to the
hospital, and further, that the treatments of patients undergoing
chemotherapy were sometimes delayed by COVID-19
infections, either in the patient or a family member, and the
restrictions in place.

Restrictions on access to healthcare and delays in cancer
diagnoses due to COVID-19 have been reported in various
studies to date, affecting both children and adults (6-11). More
specifically, there have been case series published reporting
diagnosis and treatment delays in pediatric solid tumors due
to the COVID-19 pandemic. In one such series, Offenbacher
et al. reported that diagnoses of pediatric solid tumors have
decreased during the COVID-19 pandemic, and patients tend
to be admitted with more advanced stages of the disease.(12)
Dvori et al. reported on 17 pediatric patients with solid tumors
whose diagnosis and treatment for cancer were delayed by up
to 8 months (13). The findings of these studies suggest that
the detrimental effects of delaying the diagnosis and treatment
of cancer may actually outweigh the risks associated with the
COVID-19 pandemic.

In Turkiye, the first case of COVID-19 was reported on March
11, 2020, after which the number of reported cases and deaths
witnessed a rapid increase. At the beginning of April 2020,
strict restrictions on hospital visits and travel were imposed by
the Turkish government, instilling a state of panic in the public,
and leading to a reluctance to attend hospitals. Furthermore,
many hospitals adopted a policy of not accepting patients with
mild symptoms, and patients were advised not to come to the
hospital unless absolutely necessary, although whether such
restrictions would lead to a delay in the diagnosis of cancer
patients was raised as a matter of concern.

Our results reveal that around one-third of parents delayed
presenting to hospital with their children, even after they
developed severe symptoms. One of the most striking
examples of this involved a female patient with widespread
metastatic osteosarcoma and with giant masses and severe
pain in her leg whose family delayed visiting a doctor for 2
months for fear of infection. Another such example involved
a young male patient with rhabdomyosarcoma who did not
complete the last three cycles of chemotherapy, and who
subsequently presented with severe neurological deficits and
brain metastases in the third month of the pandemic and was
started on radio-chemotherapy as a matter of urgency. We
believe that the progression of the disease to an advanced
stage or recurrence can certainly be attributed to such delays
by parents. The median delay time in our series was 30 days
(10-150), and most delays were due to the parents’ concerns.
One of the patients whose diagnosis was delayed was from
Somalia while the other three were Syrian, which reflects the
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general patient composition of our hospital, which frequently
accepts foreign patients and refugees.

The results of this study reveal that the fear of exposure to
COVID-19 among families and the limited access to healthcare
services led to significant delays in the diagnosis and treatment
of cancer. In a nationwide study from Turkiye, delays in diagnosis
and treatment were reported in 62.7% of patients, with a
median delay of 15 (3-45) days (14). In one study, eight patients
with hematological malignancies were reported to present to
hospital 21-45 days after the first appearance of symptoms (9)
In a study involving 12 patients by Lazzerini et al. (15), one of
the two acute leukemia patients in the series was admitted to
the emergency department after 7 days of high fever, while the
other presented with severe anemia and respiratory distress.
Of the 12 patients in the study, four ultimately died, and all
12 parents reported avoiding the hospital for fear of infection,
similar to those in the present study.

In an international Pediatric Oncology East and Mediterranean
(POEM) group study of 34 healthcare facilities in 19 countries,
including three centers in TUrkiye, restrictions on the acceptance
of new pediatric oncology patients were reported by eight
centers and delays in chemotherapy by 10 centers (16). The
study also reported that 91% of the participating centers had
placed restrictions on off-treatment visits, which was similar to
the policy applied in our center, where long-term restrictions
were applied to off-treatment visits to minimize their number.
In contrast, most of the patients whose treatment had recently
been completed continued to attend routine check-ups. As
the pediatric hematology oncology clinic with the largest bed
capacity in Europe, we continued to accept a large number of
patients during the COVID-19 pandemic, including new oncology
patients, unlike in other hospitals, and applied strict measures
to reduce the spread of infections, such as allowing only one
patient in each room, limiting parental access to pediatric wards
to 1 parent only, and restricting changes in caregivers. Face
masks were mandatory for all patients, caregivers and hospital
staff, elevators were assigned for exclusive use by pediatric
oncology staff and the playroom was closed. Outpatients were
encouraged to use telemedicine to obtain the results of blood
tests to reduce the number of people waiting, and 56 (62%)
of the patients used telemedicine effectively. Patients whose
treatments had been completed were advised to postpone
routine check-ups unless they had any specific complaints,
which led to a significant decrease in the number of patients in
the outpatient clinic. No modifications were made to treatment
doses or durations, and all myelosuppressive treatments were
continued as planned. We also maintained tumor boards
through teleconferencing.

In the present study, a high level of chemotherapy compliance
(82%) was observed in patients whose treatments were
continuing, and nearly all chemotherapy delays were due to
COVID-19 infections. The treatment of only one case was
discontinued for two weeks due to their contact with a COVID-
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19-positive family member. Beypinar et al. (17) reported that in
108 adult cancer patients, delays in treatment for no reason
during the COVID-19 pandemic were significantly higher than
during the pre-COVID-19 period, with 51% of patients delaying
their treatment without reason, although none had contracted
a COVID-19 infection. In a study by Kebudi et al. (18) in Turkiye,
chemotherapy was interrupted in 32 of 51 children with cancer
and stem cell recipients with positive COVID-19 test results, with
a median delay of 15 days reported. We believe this difference
between pediatric and adult patients to be due to the fact that
the treatment of children is under the control of their parents.
Furthermore, the fact that cancer patients and their parents
were already accustomed to such precautions as the use of
masks, hygiene and social distancing during chemotherapy
may have made it easier for them to adapt to the requirements
of the pandemic.

While there were few studies published related to COVID-19
in pediatric cancer patients prior to mid-2020, this situation
changed rapidly in the following months. In a study from China
involving 171 children with COVID-19, it was reported that the
disease had a milder prognosis in children than in adults (5).
Among these patients, the single case with leukemia was one
of only three patients in the entire group requiring mechanical
ventilation support. In a study conducted in Italy, five pediatric
cancer patients were reported with COVID-19, all of whom had
mild symptoms and self-limited disease (19). The reason for
the mild course of the disease in immunosuppressed children
is still unknown. The mild course of COVID-19 in 58 patients
in our study group is consistent with the findings of existing
literature, and the deaths of all three patients who died were not
attributable to COVID-19, but to the progression of the tumor.
Our data show that among the children with no significant
concomitant disease other than cancer, COVID-19 did not have
serious consequences, and it was shown that myelosuppressive
treatments can be continued in asymptomatic patients with
careful, patient-specific evaluation.

Our study has several limitations, the most important of which
are its retrospective design and the limited number of cases.
Due to the small number of COVID-19-positive patients, it is
difficult to comment on the course of the infection in pediatric
oncology patients, so large prospective studies are needed.
Furthermore, we did not have the opportunity to determine
whether the delays in diagnosis were attributable to a fear
of viral infection or a denial of symptoms. The majority of the
patients in the study were from outside Ankara, and some had
even come from abroad for treatment. Although the distance
to our center from their home town may have affected the
results, there is insufficient data to measure any influence
on the results. Despite these limitations, we believe that the
presented results contribute to literature by showing the social
and physical effects of the COVID-19 pandemic on pediatric
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oncology patients and their parents and health professionals,
while also providing information about the course of COVID-19
in immunosuppressed children undergoing chemotherapy.

CONCLUSION

The restrictions applied during the pandemic led to delays in
the diagnosis and treatment of pediatric solid tumors. Delays
in the diagnosis of cancer can be far more costly than the
consequences of COVID-19 infection, as the disease may
progress beyond a stage that can be cured in some patients.
The continuation of the anticancer treatments of pediatric
cancer patients who contract COVID-19 should be considered
based on an evaluation of the clinical status of the patient.
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ABSTRACT

Obijective: Polycystic ovary syndrome (PCOS) diagnosis is controversial in adolescents. Therefore, auxiliary markers
are required for the diagnosis of PCOS. We aimed to evaluate whether luteinizing hormone (LH)/ follicle-stimulating
hormone (FSH) ratio, free androgen index (FAI), anti-Mullerian hormone (AMH), and sex hormone-binding globulin
(SHBG) levels are a useful test to screen adolescents with PCOS and to investigate which of them has more diagnostic
value in the PCOS diagnosis.

Material and Methods: A total of 56 girls with PCOS and 70 healthy girls consisted in this study. Pediatric Endocrine
Society criteria were used to diagnose PCOS. Clinical examinations and hormonal assays were performed.

Results: The LH/FSH ratio, and FAIl levels were detected significantly higher, and SHBG levels were detected significantly
lower in the PCOS group than in the control group (p<0.001). The best marker for PCOS diagnosis was found as
AMH. In all adolescents with PCOS, irrespective of obesity/overweight, significantly higher AMH levels were observed
compared to the control subjects (p<0.001). Also, we measured a LH/FSH ratio cut-off value of 1.48 ng/ml with 77%
sensitivity and 77% specificity to differentiate cases with PCOS from healthy controls.

Conclusion: AMH, FAI, and LH/FSH ratio could be usefull and valuable tests for the PCOS diagnosis in the presence of
the PCOS criteria. AMH was found to be the strongest diagnostic marker in patients with PCOS.

Key Words: Anti-Mullerian hormone, Free androgen index, LH/FSH ratio, Polycystic ovary syndrome, Sex hormone-
binding globulin

0z

Amac: Addlesanlarda polikistik over sendromu (PKOS) tanisi tartismalidir. Bu nedenle PKOS tanisi igin yardimci
belirteclere ihtiyac vardir. PKOS’lu addlesanlari taramak ve PKOS tanisinda hangisinin tanisal degerinin daha fazla
oldugunu arastirmak icin Luteinizan hormon (LH)/folikul uyarici hormon (FSH) orani, serbest androjen indeksi (SAl), anti-
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mudllerian hormon (AMH) ve seks hormon baglayici globulin (SHBG) duzeylerinin yararli ve degerli bir test olup olmadigini degerlendirmeyi
amagcladik.

Gerec ve Yontemler: Bu calismaya PKOS tanill 56 ve saglikli 70 kiz dahil edildi. PKOS'u teshis etmek icin Pediatrik Endokrin Dernegi
kriterleri kullanildi. Klinik muayeneleri ve hormon tahlilleri yapildi.

Bulgular: PKOS grubunda kontrol grubuna gore LH/FSH orani ve SAI dizeyleri anlamli olarak yiksek, SHBG dUzeyleri anlamli olarak
dusUk saptandi (p<0.001). PKOS tanisiigin en iyi belirteg AMH olarak bulundu. PKOS’lu tim addlesanlarda, obezite/fazla kilodan bagimsiz
olarak, kontrol grubu ile karsilastinldiginda anlamli olarak daha ylksek AMH seviyeleri gézlendi (p<0.001). PKOS’lu vakalari sagliki
kontrollerden ayirt etmek icin LH/FSH orani esik degeri %77 duyarliik ve %77 6zgullik ile 1.48 ng/ml &lctldu.

Sonug: AMH, SAl ve LH/FSH orani, PKOS kriterlerinin varliginda PKOS tanisinda yararl ve degerli testler olabilir. AMH PKOS’lu hastalarda
en guglu tanisal belirte¢ olarak bulundu.

Anahtar Sézciikler: Anti mullerian hormon, Seks hormon baglayici globdlin, LH/FSH orani, Polikistik over sendromu, Serbest androjen

indeksi
INTRODUCTION

Polycystic ovary syndrome (PCOS), which is a current problem
of reproductive age, affects 3.6-15% of women (1,2). Generally,
Rotterdam consensus criteria are used for diagnosis. Rotterdam
consensus criteria include a combination of anovulation,
polycystic ovary, and hyperandrogenism (HA) in adults (3).
Since ovarian physiology in adolescents is slightly different
from that of adult women, different consensus criteria have
been established to avoid underdiagnosis and overdiagnosis
in adolescents (4). The menstrual cycles of adolescents differ
from those of adults; therefore, anovulation criteria should be
appropriate for the age and pubertal stage (5). Physiological
anovulation in adolescents should not be confused with PCOS.
Therefore, it is important whether menstrual irregularities
continue or not. Clinical or biochemical HA is the diagnostic
criterion for PCOS. Acne, hirsutism, alopecia, and menstrual
irregularity are the findings of hyperandrogenism. Since acne
and mild hirsutism are normal signs of puberty, mild hirsutism
alone and isolated acne does not suggest hyperandrogenism
(6). It has been reported that if mild hirsutism is detected in
the presence of menstrual irregularity, this may be a marker of
androgen excess (7). Modified Ferriman Gallwey (MFG) score
was used for the evaluation of hirsutism (8). In addition, the
free androgen index (FAl) is one of the methods used for the
evaluation of hyperandrogenism, but studies on this subject in
adolescents are rare (9). Polycystic ovarian morphology (PCOM)
is not accepted as a criterion for PCOS, as PCOM is a normal
finding in many healthy adolescents (10).

PCOS diagnostic criteria in adolescents were revised by the
international pediatric subspecialty societies in the 2015
consensus by modifying the “National Institutes of Health
criteria” according to age and stage (7). Therefore, PCOS in
adolescents typically manifests with a combination of abnormal
uterine bleeding patterns and evidence of hyperandrogenism
(2,4,10). The difficulty of diagnosing PCOS in adolescents has
encouraged studies to search for new markers. Therefore, it is
important to understand the pathogenesis of PCOS.

The pathophysiology of PCOS is still not fully understood and it
has been shown that disorders of the adrenal or hypothalamus-

pituitary-ovarian axis have a major role in this topic. Secretion
defects in gonadotropin-releasing hormone (GnRH) cause
a relative increase in luteinizing hormone (LH) secretion (11).
Studies demonstrated that the LH/ follicle-stimulating hormone
(FSH) ratio increase in women with PCOS (12). Also, studies
have suggested that serum anti-Mullerian hormone (AMH) level
has increased significantly in women with PCOS compared to
healthy women (13,14).

Human sex hormone binding globulin (SHBG), which binds
androgens and estrogens with high affinity and specificity, is
produced in the liver (15). It was demonstrated that binding
and transporting sex steroids affect the bioavailability of
these hormones (16). Meta-analysis showed that metabolic
abnormalities in women with PCOS were associated with
obesity, which was associated with low SHBG levels, and not
with hyperandrogenism indices. This highlights the possibility
that before increasing androgen levels in PCOS, decreasing
SHBG levels occur (17).

The current study aimed to evaluate LH/FSH ratio, FAI, AMH,
and SHBG levels to represent a useful and practical test to
screen adolescents for PCOS and to investigate which of them
has more diagnostic value in the diagnosis of PCOS

MATERIALS and METHODS

Adolescents diagnosed with PCOS and healthy control group
between January 2020 and January 2023 were included in
this retrospective study. The diagnosis of PCOS was made
when two features of the syndrome were present: an abnormal
uterine bleeding pattern consisting of oligo-amenorrhea or
excessive uterine bleeding and clinical and/or biochemical
signs of HA. Secondary amenorrhea was defined as follows:
> 90 days without a menstrual period after initial menstruation;
oligomenorrhea was defined as; 2™ year of menarche: average
cycle length > 60 days; 3 year of menarche: average cycle
length > 45 days; 4™ year of menarche: cycle length > 38 days.
In the presence of a menstrual cycle with intervals of less than
21 days, or when menstruation lasts longer than 7 days, or
having heavy menstruation (more than one pad needs to be
changed every 1-2 hours, or clots) were defined as excessive
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uterine bleeding (10,18). HA can be classified as clinically
and biochemically. The presence of a mFG score =8 and/or
moderately severe inflammatory acne vulgaris was evaluated
as clinical HA. A score of 8 -15 indicates mild hirsutism and
>15 indicates moderate or severe hirsutism. In premenopausal
Caucasians, mFG score >8 is considered above the 95"
percentile for the population in adult women (5).

Testosterone measured above adult norms was evaluated
as biochemical HA. Over 50 ng/dL was accepted as high
according to our laboratory. The additional inclusion criteria
were: menstruation for at least 2 years after first menstruation,
persistent symptoms for 1-2 years, absence of other endocrine
diseases, inherited syndromes and congenital malformations,
and not using drugs (including oral combined contraceptives)
for 3 months before the study. The control group subjects were
healthy adolescent girls without gynecological or endocrine
pathology. The healthy patient group was selected from
patients who were referred to endocrinology with complaints
of menstrual irregularity in the history, increased hair growth,
and cysts on ultrasonography, but whose menstrual cycle was
found to be normal according to their gynecological age, who
did not continue to have menstrual irregularities in their follow-
up, and who did not have hyperandrogenism in the endocrine
evaluation. This study was approved by the Ankara Bilkent City
Hospital Ethics Committee with the decision no 23-3467 dated
March 1, 2023.

Laboratory and clinical measurements

Anthropometric evaluations (body weight, height, body mass
index (BMI)) were done by the same physician. The BMI was
assessed using the ratio of weight (kg) to height squared (m2).
Assessment of hirsutism was graded according to the mFG
score by the same physician. After an overnight fast, fasting
blood samples for glucose, insulin, LH, FSH, total testosterone,
estradiol, progesterone, SHBG, and AMH were drawn
between 08:00-09:00 a.m in the follicular phase 1-7 days after
spontaneous menstruation for controls and at a convenient
time for PCOS group. The homeostasis model assessment
of insulin resistance (HOMA-IR) was calculated (HOMA-IR
= fasting plasma insulin (UU/mL) x fasting plasma glucose
(mmol/L)/22.5). The FAl was calculated with the following
formula: total testosterone x 100/SHBG. The plasma glucose
levels were measured by an enzymatic colorimetric method.
Insulin, FSH, LH, testosterone, and estradiol levels were
measured using a chemiluminescence immunoassay (Siemens
Healthineers, Erlangen, Germany). The SHBG values were
analyzed using an IMMULITE 2000 XPi (Siemens, Cary, NC,
USA), and AMH levels were measured by an enzyme-linked
immunosorbent assay by VIDAS AMH assay by bioMérieux
(bioMérieux, Marcy L’Etoile, France). AMH values of > 9 were
not measured in our hospital ELISA assay kit. This was defined
as a score >9 in the laboratory. So, data of the patients with an
AMH value >9 were entered as 9 in our study.
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Statistical analysis

Statistical analyses and evaluations were performed with SPSS
(version 24.0; IBM Corporation, Armonk, NY, USA). The mean,
standard deviation (SD), median, and 1%t (Q1) and 3 (Q3)
quartiles of the numerical variables were calculated. Categorical
variables are expressed as numbers and percentages (%). The
Shapiro-Wilk test was used to evaluate the normal distribution
of variables. Furthermore, the variables with kurtosis and
skewness values in the range of -1.5 to 1.5 were considered
to have a normal distribution. Student’s T-test was performed
for groups with normal distribution, and the Mann-Whitney U
test was performed for groups that did not comply with the
assumption of normal distribution. Chi-square tests were
performed for comparing categorical variables. The PCOS
and control groups were divided into four groups according
to whether they were overweight/obese or normal. One-
way analysis of variance (ANOVA) was used to evaluate the
statistical differences between groups with normal distribution,
and Kruskal Wallis test was used to evaluate those who did
not. Intra-group differences in AMH levels were evaluated
using post-hoc analysis. Tamhane’s T2 test was used for
the analysis. Intra-group differences in LH/FSH ratios were
evaluated using post-hoc analysis. Tukey test was used for the
analysis. In addition, the laboratory markers used to predict the
presence of polycystic ovary syndrome were analyzed using
binary logistic regression analysis. Logistic regression model
was used to identify predictors of the dependent variable, if
more than one independent predictor variable was evaluated,
p value <0.250 in univariate analysis, tested using multivariate
logistic regression analysis of clinically significant variables. The
LH/FSH ratio, FAI, SHBG, and AMH levels were evaluated with
logistic regression analysis to predict the presence of polycystic
ovary syndrome. For LH/FSH ratio, the best cut-off value that
could be used to differentiate between children with PCOS
and healthy controls was calculated using receiver operating
characteristic (ROC) curve analysis. The p value for statistical
significance was set at p < 0.050.

RESULTS

A total of 126 adolescents, 56 (44.4%) patients diagnosed with
PCOS, and 70 (55.6%) healthy controls were included in our
study. All pubertal patients were Tanner stage 5. In terms of
mFG score, the cases were divided into subgroups according
to clinical evaluation as mFG score <8, mFG score 8-15, and
mFG score >15. In the healthy control group, the score of 69
(98.6%) cases was lower than 8, and the score of one case was
8-15. In the PCOS group; the score of 45 (80.4%) cases was
8-15, and the score of 11 (19.6%) cases was higher than 15.

Both PCOS and the healthy control group were similar age
(p=0.429). The BMI standard deviation score (SDS) was
significantly greater in the PCOS group than in the healthy



Table I: The clinical and laboratory characteristics of polycystic ovary syndrome group and healthy controls

Polycystic ovary syndrome in adolescent

Polycystic ovary syndrome (n=56)

Healthy controls (n=70)

Mean+SD Median Q1-Q3 Mean+SD Median Q1-Q3 P
Age (years) 16.1+£1.3 16 (15.1-17.4) 15.9+1.3 16.1 (14.8-17) 0.429
Weight (kg) 76.7+18.5 74.6 (61.5-91.3) 59.1+11.8 56.4 (50-70) <0.001
Height (cm) 163.2+6.3 162.9 (159.3-168) 161.1+5.8 162 (156.1-165) 0.057
Height SDS 0.18+1.07 0.16 (-0.55-1.09) -0.12+1.06 -0.06 (-1-0.74) 0.129
BMI (kg/m?) 28.6+6 28.5 (23.3-33.9) 22.7+4 22 (20.1-24.9) <0.001
BMI SDS 1.9+1.47 2.2 (0.74-38.1) 0.35+1.45 0.3 (-0.569-1.34) <0.001
FSH (mIU/mL) 6.6+1.7 6.5 (5.2-7.9) 5.7+1.7 5.7 (4.7-6.7) 0.004
LH (mlU/mL) 13.8+7.3 12.5 (8.1-19.8) 6.1+£5.6 4.6 (2.9-7.4) <0.001
LH/FSH ratio 2.08+1.05 2 (1.5-2.6) 1.09+0.83 0.81 (0.52-1.44) <0.001
Estradiol (pg/mL) 55.1£24.7 49.5 (39.3-66) 83+88.5 48 (34-102.3) 0.768M
Testosterone (ng/dL) 49.3+20.8 49 (35-56) 25.9+8.5 24 (19-31.5) <0.001M
Progesterone (ng/mL) 0.98+1.1 0.74 (0.51-1.1) 1.89+3.1 0.73 (0.4-1.47) 0.854M
SHBG (nmol/L) 24.4+14.1 20.5 (13-32.8) 47.3+19 45 (33-56.3) <0.001M
FPG (mg/dL) 86.6+7.5 87 (82.3-90) 84.9+6.3 85 (80-89) 0.179M
Insulin (hg/mL) 21+13.1 17.7 (11.2-25.3) 11+£5.4 9.4 (7.7-12.3) <0.001M
HOMA-IR 4.56+3.02 3.64 (2.38-5.75) 2.35+1.27 1.98 (1.68-2.63) <0.001M
FAI 2.81+2.16 2.15 (1.2-3.77) 0.63+0.3 0.51 (0.4-0.76) <0.001M
AMH (ug/l) 6.85+2.19 7.65 (5.18-9) 3.47+1.82 3 (2.08-4.4) <0.001

Normally distributed variables were evaluated with Student’s T test. M symbol indicates that Mann Whitney U test was used. SD: standard
deviation, SDS: standard deviation score, BMI: body mass index, SHBG: Sex hormone binding globulin, FPG: fasting plasma glucose, HOMA-
IR: homeostasis model assessment of insulin resistance, FAl: free androgen index, AMH: anti-M(dllerian hormone, LH: luteinizing hormone, FSH:

follicle-stimulating hormone.

Table lI: Univariate binary logistic regression analysis results of factors that predict polycystic ovary syndrome presence

Predicting factors B-value Odds ratio %95 Confidence interval p
LH/FSH ratio 0.937 2.553 1.079 6.043 0.033
FAI 4.386 80.305 5.034 1281.044 0.002
SHBG -0.017 0.983 0.917 1.054 0.637
AMH 0.716 2.046 1.373 3.050 0.001

FAI: free androgen index, SHBG: Sex hormone binding globulin, AMH: Anti-Mullerian Hormone, LH: luteinizing hormone, FSH: follicle-stimulating

hormone

control group. The clinical and laboratory characteristics of
the polycystic ovary syndrome group and healthy controls are
presented in Table I. The LH, LH/FSH ratio, total testosterone,
insulin, HOMA-IR, FAl, and AMH levels were measured
significantly higher in the PCOS group (p<.001). While the
AMH value was >9 in 15 patients in the PCOS group, the AMH
value was >9 in 1 patient in the healthy control group. SHBG
levels were found to be significantly lower in the PCOS group
compared to the control group (p<0.001).

The effect of LH/FSH ratio, FAI, SHBG, and AMH levels on
the likelihood that cases have PCOS was determined by
logistic regression analysis. The logistic regression model was
statistically significant (x3(5) = 122.597, p<0.001). The model
explained 87% (Nagelkerke R?) of the variance in PCOS and
correctly classified 95% of the cases. Of all cases predicted
to have polycystic ovary syndrome, 91.8% were correctly
predicted (The positive predictive value). Of all cases predicted

to not have PCOS, 97.1% were correctly predicted (The
negative predictive value). Increased FAl and AMH levels were
associated with an increased likelihood of PCOS. The univariate
binary logistic regression analysis results for factors that predict
PCOS are shown in Table II.

We regrouped adolescents with PCOS and controls according
to BMI as overweight/obese PCOS patients, normal-weight
PCOS patients, overweight/obese controls, and normal-weight
controls and again compared all variables (Table lll). The BMI
SDS measurement and FAI levels were detected significantly
higher in the PCOS group with overweight/obese compared to
the other 3 groups, and SHBG levels were found to be lower. In
all adolescents with PCOS, irrespective of obesity/overweight,
significantly higher AMH levels were found compared to the
healthy control subjects (p<0.001). Among the children with
PCOS, those who had normal-weight had higher AMH levels
than those who were obese or overweight (p=0.005). Among
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Table llI: Differences in PCOS and control groups according to being overweight and obese, and not.

Overweight/obese

Normal weight

Overweight/obese Normal weight

PCOS* PCOS* controls* controls* o}

(n=35) (n=21) (n=26) (n=44)
Age (years) 16.2+1.4 16+1.3 15.9+1.3 16+1.4 0.842
Weight (kg) 87+14.5 59.6+9.3 71.6+£7 51.2+5.8 <0.001
Height (cm) 163.3+6 163.1+7 163.9+5.5 159.4+5.3 0.004
Height SDS 0.2+1.08 0.16+1.17 0.44+1.05 -0.48+0.91 0.002
BMI (kg/m2) 32.3+3.9 22.3+2.6 26.7+2.9 20.2+2 <0.001
BMI SDS 2.85+0.65 0.29+0.98 1.74+0.64 -0.56+1.05 <0.001
Basal LH 10.7+5.5 18.8+7.2 5+5.2 6.8+5.8 <0.001
LH/FSH ratio 1.76+0.76 2.62+1.25 0.92+0.7 1.19+0.89 <0.001"
SHBG 20.8+12.7 30.5+14.4 42.3+15.9 50.3+20.2 <0.001
FAI 3.26+2.3 2.09+1.73 0.71+£0.33 0.57+0.28 <0.001t
AMH 6.14+2.3 8.02+1.41 2.95+1.64 3.78+1.88 <0.001

One-way analysis of variance (ANOVA) was applied. *Mean + SD, Those marked with the tsymbol were analyzed with the Kruskal Wallis test.
PCOS: polycystic ovary syndrome, SD: standard deviation, BMI: body mass index, SDS: standard deviation score, SHBG: Sex hormone binding
globulin, FAI: free androgen index, AMH: Anti-Mullerian Hormone, LH: luteinizing hormone, FSH: follicle-stimulating hormone.

healthy children, there was no statistically significant difference
between the AMH levels of those who had normal-weight and
those who were obese or overweight (p=0.472).

We detected an LH/FSH ratio cut-off value of 1.48 ng/ml with
77% sensitivity and 77% specificity, a 77% positive predictive
value, and a 77 % negative predictive value to differentiate cases
with PCOS from healthy controls (Figure 1). The maximum area
under the curve (AUC) for the mean LH/FSH ratio was 0.81
(95% CI:0.73-0.88; p<0.001).

Among the children with PCOS, those who had normal-weight
had higher LH/FSH ratios than those who were obese or
overweight (p=0.003). Among healthy children, there was no
statistically significant difference between the LH/FSH ratios of
those who had normal-weight and those who were obese or
overweight (p=0.616).

DISCUSSION

We analyzed several biochemical variables that showed
different results in PCOS diagnoses. Compared to controls, we
report a higher FAI, LH/FSH ratio, AMH, and lower SHBG levels
in adolescents with PCOS. The AMH has detected the best
marker for PCOS diagnosis. We found higher FAI and lower
SHBG levels in overweight/obese adolescents with PCOS than
in the other three groups. Regardless of BMI, AMH levels were
detected significantly higher in adolescents with PCOS than in
healthy controls. Also, we found that the normal-weight group
with PCOS had higher AMH levels than those who were obese/
overweight group with PCOS. Interestingly, we demonstrated
a higher LH/FSH ratio in the normal-weight group with PCOS
than in the obese/overweight group with PCOS

As previously reviewed, PCOS diagnosis are controversial
and may lead to misdiagnosis in adolescents. So, studies
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have been conducted to identify newer biomarkers to aid in
diagnosis. AMH has been assessed for its possible use as a
diagnostic criterion or auxiliary criterion for PCOS. Sahmay et
al. showed that serum AMH measurement is precious for the
diagnosis of women with PCOS. They detected higher serum
AMH levels in women with PCOS compared to healthy controls
(19). Another study from China suggested similar results. It
has been reported that markers such as serum testosterone,
serum AMH, LH/FSH ratio, and fasting insulin can be used in
combination for accurate diagnosis of PCOS and to increase the
specificity and sensitivity in the PCOS detection (20). Moreover,
it was reported that AMH levels were higher in non-obese and
obese adolescents with PCOS compared to the control group.
It has been shown that AMH levels can decrease with weight
loss or other treatments in adolescents diagnosed with PCOS
(21,22). Also some studies demonstrated a significant negative
relationship between BMI and AMH, some studies suggested
that AMH was not statistically different for obesity but rather
correlates with PCOS status (23-25).

Until now, different AMH cutoff values with various sensitivities
and specificities have been proposed, but the optimal threshold
is not known. In a meta-analysis, it was reported that the AMH
threshold value of 4.7 ng/mL showed specificity and sensitivity
of 79.4% and 82.8%, respectively, in women with PCOS (26).
Another adolescent PCOS study found that AMH level > 7.20
ng/mL showed the highest sensitivity (76.0% ) and specificity
(89.0%) for PCOS diagnostics in adolescence (27). Since AMH
values >9 could not be measured in our study, the cut-off value
for AMH could not be calculated. This is one of the limitations of
this current study. Although AMH values >9 were taken as the
lowest value, such as 9, we detected significantly higher serum
AMH levels in the PCOS patients compared to the healthy
controls which is consistent with the literature. In our study, we
also demonstrated that regardless of BMI, serum AMH levels
were detected significantly higher in adolescents with PCOS.



Our study found AMH levels to be higher in normal-weight
patients with PCOS than in obese/overweight patients with
PCOS. However, no difference was found between the AMH
levels of obese and normal-weight adolescents in the healthy
control group.

Despite detecting high serum AMH levels in PCOS, using
different AMH test techniques and different PCOS criteria
in studies cause heterogeneity between studies. As well as
heterogeneity between studies, it was found significant overlap
in AMH levels (28). Evidence-based recommendations from a
systematic review suggested that AMH value should not be
used alone as an alternative for the diagnosis of PCOS and
the detection of polycystic ovary morphology (26). AMH and
LH/FSH ratio combination could be useful and practical as a
criterion for the diagnosis of PCOS in the presence of the PCOS
criteria mentioned above. Khashchenko et al. (27) reported that
LH/FSH ratio >1.23 had high sensitivity and specificity in PCOS
diagnosis. In another study, the LH/FSH ratio cut-off was found
to be 1.33, with lower sensitivity but higher specificity. (65.76%
and 95.24%, respectively). Also serum AMH level and LH/FSH
ratio were found to be similarly effective in differentiating PCOS
patients from controls in this study (12). In an another study
evaluating the LH/FSH ratio according to BMI (normal-high)
values in patients with PCOS, no difference was found between
the two groups (29). In a study comparing obese/overweight
and normal weight women with different PCOS phenotypes
and obese and normal weight healthy control subjects, it was
shown that LH, SHBG and AMH levels were significantly lower
in obese and overweight women compared to normal weight
women in all groups (23). In our study, similar to the literature,
LH, AMH levels were found to be lower in the obese group
with PCOS than in the normal weight group with PCOS, but
no difference was found between the two groups in the healthy
control group. In this case, it made us think that AMH, LH might
be related to PCOS condition rather than BMI value.

The association between SHBG levels and PCOS is limited.
Obesity, an increasing problem in adolescents, increases the
risk of PCOS. SHBG synthesis and secretion decrease with
obesity, and this is thought to trigger PCOS by increasing
the bioavailability of androgens (30). Meta-analysis of SHBG
and PCOS demonstrated that SHBG levels in controls were
significantly higher than those in PCOS patients, with significant
heterogeneity across studies. These meta-analyses reported a
significant association between low SHBG and obesity, glucose
intolerance, insulin resistance, hyperandrogenism, and type 2
diabetes in women with PCOS (31). In another study, in which
two groups with similar BMI SDS were evaluated, low levels of
SHBG and high levels of AMH were reported in the PCOS group
compared to the healthy control group (32). Moreover, another
study suggested that the combination of SHBG and AMH
had higher sensitivity to diagnose PCOS when compared with
AMH levels alone (33). Therefore, SHBG may be a beneficial
biomarker to be used in the diagnosis and post-treatment
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follow-up of PCOS. In this current study, SHBG levels in the
PCOS group were detected significantly lower than in the
healthy control group. We also showed a negative association
between SHBG levels and obesity. The serum SHBG levels
decrease in individuals with obesity, and there are many studies
in this direction in the literature. Therefore, we thought that it
would not be appropriate to conduct a cut-off for SHBG directly
and indirectly for FAI values.

Most of the data in the literature revealed that compared to
controls, levels of testosterone, LH, LH/FSH, and FAI were
detected higher in adolescents with PCOS (12,34). The
important question is which one is superior to other endocrine
variables in the diagnosis of PCOS. Khashchenko et al. (27)
evaluated the AMH, testosterone, FAI, androstenedione, LH/
FSH ratio, ovarian volume, and ovarian-to-uterine index for
PCOS prediction. In this study, it was demonstrated that using
four or more of the specified criteria to diagnose PCOS, had
the highest accuracy of over 90%. Moreover, they showed
that the rate of correct diagnosis decreased as the number of
parameters used decreased, and diagnostic precision was 85%
with the use of 3 parameters (27). Another study demonstrated
that AMH, LH, total testosterone, hirsutism, antral follicle
count, and acanthosis nigricans are important and helpful in
the diagnosis of PCOS (35). In the logistic regression model, it
was shown that with four parameters (LH/FSH ratio, FAI, AMH
and SHBG), 95% of PCOS cases could be detected with 87%
sensitivity. The parameters that were significant in the model
were the LH/FSH ratio and AMH. These parameters differed
significantly in subgroup analyzes, especially in the differential
diagnosis of obesity and non-obese patients.

The homogeneity of our study population and the good and
clear definition of the patient and control groups constitute the
strength of this study. All participants were evaluated by the
same physician. As for the limitations of the study, we could
not measure the AMH value greater than 9. So the AMH cut-
off value could not be calculated. Also, the control and PCOS
groups included a relatively low number of participants.

In conclusion, this study’s results suggest that serum increased
AMH, FAI, and LH/FSH ratio could be helpful and handy tests
for screening adolescents with PCOS. Among them, the best
marker for PCOS diagnosis was found as AMH. Moreover, AMH
levels and LH/FSH ratio are negatively affected by increased
adiposity in adolescents with PCOS but not healthy group.
Larger studies help us to reach more precise conclusions and
increase our knowledge.
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ABSTRACT

Objective: After the pandemic period, the daily routines changed, and this caused a significant decrease in families’
quality of life. We aimed to show how the pandemic period and closure of educational institutions influenced children
with autism spectrum disorder (ASD) and their families’ quality of life.

Material and Methods: The study is a descriptive type of research. The study population consists of families of
children aged between 3 and 16 diagnosed with ASD who attended special education and rehabilitation centers and
educational practice schools in Trabzon for at least 6 months before the pandemic, registered with the Trabzon Autism
Association, and were followed at the Karadeniz Technical University Faculty of Medicine Child and Adolescent Mental
Health and Pediatric Neurology Polyclinic.

Families were asked to complete the questionnaire we designed. The data was collected face-to-face prospectively. The
questionnaire consisted of six parts: sociodemographic and personal characteristics of children and parents; education
problems during the pandemic period; the effect of daily routines during the pandemic period on both children and
families; the Quiality of Life in Autism Questionnaire-Parent Version; and the Parental Burnout Scale.

Results: We contacted 169 parents. Mothers were more likely than fathers to complete the questionnaire (73.1%
vs. 26.9%). School attendance decreased by 11.9%, while regular education availability fell by 8.1%. The pandemic
has caused changes in the daily routines of families and children in many areas of life, such as decreased physical
activity, changes in sleep duration and time, and deterioration in regular eating habits (p = 0.035; 0.001; 0.004; 0.001,
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respectively). The QoL of parents whose daily schedules changed decreased as a result. Our study found that their levels of burnout
significantly increased, and the PBS total score and the QoLA scores had a moderately significant correlation (rs = 0.411, p<0.001).

Conclusion: In this study, we showed that the COVID-19 epidemic negatively affected the education process of children with ASD. In order
to improve the QoL of families and reduce burnout levels, we suggest providing additional service opportunities (parks, playgrounds, hobby
centers, etc.) and special psychiatric services for children with ASD during pandemic periods.

Key Words: Autism spectrum disorder, Burnout, COVID-19, Parenting, Quality of life

0z
Amac: Pandemi dénemi sonrasinda gunlik rutinler degisti ve bu durum ailelerin yasam kalitesinde ciddi bir distise neden oldu. Pandemi

déneminin ve egitim kurumlarnin kapatimasinin otizm spektrum bozuklugu (OSB) olan ¢ocuklarin ve ailelerinin yasam kalitesini nasi
etkiledigini gbstermeyi amacladik.

Gerec ve Yontemler: Calisma tanimlayici tipte bir arastirmadir. Arastirmanin evrenini, pandemi 6éncesinde en az 6 ay boyunca Trabzon
ilindeki 6zel egitim ve rehabilitasyon merkezleri ile egitim uygulama okullarina devam eden, Trabzon Otizm Dernegine kayitl, 3-16 yas
arasi OSB tanisi alan cocuklarin aileleri ve Karadeniz Teknik Universitesi Tip Fakiiltesi, Cocuk ve Ergen Ruh Sagligi ile Cocuk Néroloji
Polikliniginde takipli olgular olusturdu.

Tum OSB'’li ailelere ulasiimasi hedeflenmistir. Ailelerden tasarladigimiz anketi doldurmalar istendi. Veriler prospektif olarak yuz ytze
toplanmistir. Anket alti bélimden olusmaktadir: ¢ocuklarin ve ebeveynlerin sosyo demografik ve kisisel 6zellikleri; pandemi déneminde
yasanan egitim sorunlari; pandemi déneminde gtnltk rutinlerin hem c¢ocuklar hem de aileler Uzerindeki etkisi; Otizmde Yasam Kalitesi
Anketi-Ebeveyn Versiyonu; ve Ebeveyn Tikenmisligi Olcegi.

Bulgular: 69 veli ile iletisime gecildi. Annelerin anketi doldurma oranlari babalardan daha yiksekti (%73.1’e karsl %26.9). Okullara
devam orani %11.9 azalirken, dizenli egitime ulasilabilirlik %8.1 azaldi. Pandemi, fiziksel aktivitede azalma, uyku suresi ve suresinde
degisiklik, diizenli beslenme aliskanliklarinda bozulma gibi hayatin birgok alaninda ailelerin ve ¢ocuklarin gunltik rutinlerinde degisikliklere
neden olmustur (siraslyla p = 0.035; 0.001; 0.004; 0.001). Sonug olarak gunlik rutinleri degisen ebeveynlerin yasam kalitesi azalmigtir.
TUkenmiglik dizeylerinin anlamli diizeyde arttigi ve PBS toplam puani ile QoLA puanlarinin orta diizeyde anlamli bir korelasyona sahip
oldugu bulunmustur (rs = 0.411, p<0.001).

Sonug: Bu calismada COVID-19 pandemisinin OSB’li cocuklarin egitim strecini olumsuz etkiledigini gdsterdik. Ailelerin yasam kalitesini
artirmak ve tukenmislik dlizeylerini azaltmak amaciyla, pandemi dénemlerinde OSB’li gocuklara ek hizmet olanaklari (parklar, oyun alanlari,

hobi merkezleri vb.) ve &zel psikiyatri hizmetlerinin saglanmasini dneriyoruz.
Anahtar Sézciikler: Otizm spektrum bozuklugu, Tikenmislik, COVID-19, Ebeveynlik, Yasam kalitesi

INTRODUCTION

The coronavirus disease (COVID-19) emerged in 2019 and
has significantly impacted people’s lives worldwide. Isolation
and social distance strategies have been developed to prevent
the virus’s spread and protect against infection (1). During this
process, schools throughout Turkey were closed, and most
extracurricular activities for children and adolescents, which
typically occur outside the home and in group settings, were
canceled (2). Additionally, regular education schools for children
with Autism Spectrum Disorder (ASD) were shut down.

Families worldwide have been grappling with the question of
how to best support their children in these circumstances. The
epidemic has been even more devastating for children who
need special health care. The epidemic’s disruption of these
children’s education was observed to have a negative effect
on both their physical and mental health as well as their skill
levels (3).

It has been emphasized that the pandemic and the measures
implemented cause psychosocial distress that jeopardizes
family stability (4). Such a stressor exacerbated the symptoms
of the pre-existing mental disorder, caused stress on families
and children, and caused anxiety and feelings of helplessness
(5). The pandemic has altered the daily routines of families.

Turkish J Pediatr Dis/Turkiye Cocuk Hast Derg / 2024; 18: 41-48

The fact that children with ASD remain at home has increased
the burden of educational responsibility on families. Families in
this situation have differentiated themselves with actions such
as altering their lives both inside and outside the home. The
changing physical and mental health of families has affected
both their quality of life and burnout levels.

ASD is a neurodevelopmental disorder that is characterized
by difficulties in social communication and the presence of
constrained, repetitive behaviors or interests (6). During the
pandemic, there have been some changes in individuals
with ASD at home, at school, in rehabilitation centers, etc.
Their educational processes were interrupted, and their
developmental characteristics were at risk. Children with autism
have difficulty adapting to rules that do not fit into their usual
routines and are more likely to have co-occurring psychiatric
disorders and behavior problems. In addition to keeping up with
the pandemic period and measures, parents are attempting
to support their children who need additional care and time,
such as the development of their physical, mental, and spiritual
health, as well as their formal education at home.

This study aims to investigate how the pandemic period affected
the behaviors, daily lives, and neurological development
of children with ASD whose educational processes were
disrupted by the closure of educational institutions. Another aim



is to evaluate the family relationships of parents with children
diagnosed with ASD, their sensitivity to both their own and their
children’s problems, their quality of life, and their burnout status
as a result of the effects of the pandemic on both themselves
and their children.

MATERIALS and METHODS

The population of the study consisted of families of children
who were between the ages of 3 and 16, with a diagnosis of
ASD, who were educated in the education and rehabilitation
centers in Trabzon or were followed in the Child and Adolescent
Psychiatric Health and Pediatric Neurology Outpatient Clinic
of Karadeniz Technical University Faculty of Medicine. The
Trabzon Directorate of National Education provided a list of
schools that specialize in autism education. We visited every
autism school in the heart of the city and spoke with the
principals about the study. Families who agreed to take part in
the research were enlisted. Because the study was descriptive
research and intended to reach all families in the city center
with children who had been diagnosed with autism, the sample
size was not established. Families of 169 children with ASD
were asked to complete the questionnaire we designed. Data
were collected through face-to-face interviews with families
without recording personal information, with the thought that
families would express themselves more easily, provide reliable
information, and reduce errors and ambiguity. Every participant
who voluntarily answered the questionnaire was included
in the study. The study did not include any families that did
not volunteer. Surveys that provided incomplete answers to
the questions in the data form were excluded from the studly.
Therefore, the statistical study was conducted on a total of 134
survey forms.

The questionnaire was divided into six sections, which were
organized by the researchers after a review of the literature. In
the first section, questions about some sociodemographic and
personal characteristics of the child diagnosed with ASD, and in
the second section, questions about some sociodemographic
and personal characteristics of the parents were asked. In the
third section, questions about the child regarding COVID-19
were asked. In the fourth section, there are questions for
parents about COVID-19.

The Quality of Life in Autism Questionnaire-Parent Version
(QoLA) was placed in the fifth section. The QolLA was a
disorder-specific scale developed by Eapen et al. (8) to assess
the quality of life (QoL) of parents of autistic children. Gurbulz B.
et al. (9) conducted a Turkish validity and reliability study. It was
divided into two parts. Part A includes 28 questions that assess
parents’ perceptions of their own QoL. Each question was
scored on a five-point Likert scale from 1 to 5. Part B assessed
parents’ perceptions of how significant their child’s autism-
related difficulties were to them. There were 20 evaluation
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questions for this, which included the difficulties that children
with ASD face. Part A of the questionnaire had a Cronbach
alpha value of 0.93, and Part B had a Cronbach alpha value
of 0.94. A high score indicated that parents had fewer issues
with their autistic children’s behaviors. The scale yielded a score
ranging from 48 to 240; however, it was recommended that
each section be scored and used separately.

The Parental Burnout Scale (PBS) was found in the sixth
section. Kaner (10) created the PBS to assess the level of
burnout experienced by parents in their marriage lives. Avsar
A et al. (11) conducted a validity and reliability study of PBS in
determining the burnout level of parents of children with ASD
in 2019. It was a five-point Likert scale with 52 items and four
subscales. The first PBS subscale was the “Negative Spouse
and Marriage Relationship” subscale, which had 18 items. The
“Emotional Burnout” subscale was the second, which had 17
items. The third subscale of PBS was “Sensitivity to Spouse
and Children,” which had 11 items. The final subscale of the
PBS was the “Satisfaction with Marriage” subscale, which
had six items (10,11). The scale score was proportional to
the degree of burnout. Subscale Cronbach alpha coefficients
were 0.94 for the Negative Spouse and Marriage Relationship
subscale, 0.93 for the Emotional Burnout subscale, 0.84 for the
Sensitivity to Spouse and Children subscale, and 0.89 for the
Marriage Satisfaction subscale. As a result of the Cronbach’s
alpha internal consistency analysis performed on all of the
scale’s items, the scale’s Cronbach’s alpha coefficient was
calculated as 0.89.

This study was approved by Trabzon Karadeniz Technical
University (2021/383-19.11.2023).

Approval was received from the Ministry of Health, as it was
a study conducted during the pandemic period, and from the
Ministry of National Education, since access to the subjects and
their families would be provided by schools. Informed consent
was also obtained from families who volunteered to participate
in the study.

For statistical analysis, SPSS 26.0 was used. Descriptive
statistics of evaluation results were provided, including
numbers, percentages, and mean, standard deviation, median,
and minimum-maximum values for categorical variables, as well
as mean, standard deviation, median, and minimum-maximum
values for numerical variables. The normal distribution was
tested using the Kolmogorov-Smirnov and Shapiro-Wilk
tests. Measures that conformed to the normal distribution
were compared using the independent t-test or ANOVA, while
measures that did not conform to the normal distribution were
compared using the Mann-Whitney U test, Wilcoxon test,
or Kruskal-Wallis Analysis of Variance. The McNemar test
was used to compare these proportions before and during
the pandemic. The Pearson-Spearman correlation test was
used to determine whether there was a correlation between
the measurement variables. The significance level was set at
p<0.050 in all statistical analyses.
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RESULTS

One hundred sixty-nine volunteer parents participated in the
study, but 35 questionnaires were excluded due to a lack
of data. Of the 134 people who answered the questionnaire
completely, 73.1% (n= 98) were mothers. Males constituted
83.6% (n= 112) of children with ASD. The mean age of the
children was 9.1+4.1 (3—-16). The age at diagnosis of ASD was
3.3+1.4(1-10).

It was stated that 35.8% (n= 48) of the children had diseases
accompanying the diagnosis of ASD. Concomitant diseases
were attention deficit and hyperactivity disorder in 58.3% (n=
28), epilepsy in 27.1% (n= 13), mood disorders in 10.4% (n=
5), disruptive behavior disorders in 8.3% (n= 4), an oppositional
defiant disorder in 6.3% (n= 3), obesity in 4.2% (n= 2), Down
syndrome gait disturbance, Duchenne muscular dystrophy,
solitary kidney, hypertension, hearing loss, cleft palate-lip,
bipolar disorder, Tourette syndrome, speech disorder, and an
obsessive-compulsive disorder in 2.1% (n= 1). While 81.3%
(n= 109) of children with ASD were receiving education
before the pandemic, only 69.4 (n= 93) of them continued
education during the pandemic period, and the difference was
statistically significant (p= 0.027). Before the pandemic, 121
children received face-to-face education in schools; 92 children
were able to continue their education face-to-face during
the pandemic. On the other hand, while the rate of children
receiving special education at home before the pandemic was
6.4%, it was 9.7% during the pandemic period. While the rate
of students receiving online education was 0.0% before the
pandemic, it was 9.7% (n= 9) during the pandemic period. The

data on children’s education and therapy status before and
during the pandemic are shown in Table I.

When the status of mothers working in an active income-
generating job was examined, 75.4% (n= 101) did not work
both before and during the pandemic, 17.2% (n= 23) continued
to work in their pre-pandemic job, and 3.7% (n= 5) left their
jobs during the pandemic process. 21.6% (n= 29) of fathers
did not work both before and during the pandemic, 56.0%
(n=75) continued to work before the pandemic, and 8.2% (n=
11) left their jobs during the pandemic. The monthly income of
29.1% (n= 39) of the parents decreased compared to the pre-
pandemic period. 14.2% (n= 19) of the parents made a change
of place for the education of their child with ASD during the
pandemic period.

When it was evaluated whether there was a change in the
relationship between the parents (separation/divorce status)
during the pandemic period, it was determined that 3% (n= 4)
of the parents experienced separation.

When the pre-pandemic and pandemic periods were compared,
it was determined that there was a significant increase in the
playing time of children at home (p<0.001). Those who used
drugs for ASD during the pandemic (38.1%) were significantly
lower than before the pandemic (45.5%) (p= 0.002). Data on
children’s daily routines before and during the pandemic are
shown in Table II.

Information about children’s and parents’ daily routines before
and during the pandemic is shown in Table lll. Children (33.6%)
who ate irregularly by skipping meals during the pandemic
period were found to be significantly more than those (26.9%)

Table I: Children’s education and therapy situations before and during the pandemic (n=134)

Before pandemic n(%) During pandemic n(%) p*
E?D%?}?ltrl]%r;a:eztjég’ion 109 (81.3) 93 (69.4) 0.027
Reqular 85 (78.0) 65 (69.9) 0.004
Irre%ular 24 (22.0) 28 (30.1) 0.004
Not pursuing any formal education ey &1 (0] 0.027
Receiving therapy' outside of education
Receiving therapy 40 (29.9) 36 (26.9) 0.584
Not receiving therapy 94 (70.1) 98 (73.)

*Mc Nemar Test was used, 'Speech/language therapy, play therapy, music therapy

Table II: Information about the daily routine of children before and during the pandemic period (n=134)

Before pandemic During pandemic p'

Time spent on screen (television, computer, tablet, phone) excluding
special education/therapy (hours)* 1.8 + 1.6 (0-5) 1.6 + 1.5 (0-5) 0.505
Time spent playing outside (garden, playground) (hours)* 1.4 +£1.2(0-5) 1.3+1.1(0-9) 0.009
Time spent playing at home (hours)* 1.9+ 1.4 (0-5) 2.1 +1.4 (0-5) <0.001
Drug use due to ASD*

Yes 61 (45.5) 51 (38.1) 0.0028

No 73 (64.5) 83 (61.9)

*Mean + SD (min-maks), tWilcoxon, #¥n(%),$ Mc Nemar Test was used, SD: standard deviation
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Table lllI: Information about children and parents’ daily routines before and during the pandemic period

Children Mother Father
Before the During . Before During o Before During .
pandemic* pandemic* pandemic * pandemic* pandemic* pandemic*
Nutrition
Eating regularly without 98 (73.1) 89 (66.4) 106 (79.1) 101 (75.4) 109 (81.3) 100 (74.6)
skipping meals 0.004 0.383 0.093
Eating irregularly by 36 (26.9) 45 (33.6) 28 (20.9) 33 (24.6) 25 (18.7) 34 (25.4)
skipping meals
Physical activity
Yes 88 (65.7) 89 (66.4) 1000 74(55.2) 66 (49.3) 0.057 69 (51.5) 47.0) 0.070
No 46 (34.3 45(383.6) 60 (44.8) 68 (60.7) 65 (48. 71(63.00
Sleep on time
Sleeping on time 102 (76.1) 99 (73.9) 0.678 100 (74.6) 88 (65.7) 0.017 108 (80.6) 95 (70.9) 0.004
Not sleeping on time 32 (23.99 35 (26.1) 34 (25.4) 46 (34.3) 26 (19.4) 39 (29.1)
Sleep duration
Enough sleep time 103 (76.9) 97 (72.4) 0.031 101 (75.4) 92 (68.7) 0.049 117 (87.3) 105(78.4) 0.002
Not enough sleep time 31 (23.1) 37 (2769 33 (24.6) 42 (31.3) 17 (12.7) 29 (21.6)

*n(%), TMc Nemar Test was used

Table IV: Total scores of parents’ parental burnout scale and quality of life in autism-parent edition sections

according to the pandemic-related situations

Parents’ Parental
Burnout Scale (n=132)

Quality Of Life Scale In Autism-Parent
Edition Section (n=134)

Total scale score* P Part A* p Part B* p

COVID-19 status of the child

Infected 1563.7+36.3 0.443 881+140 0816 71.1+19.6 0248

Not infected LB b e 2 89.8 + 17.0 65.7 + 16.9
Quarantine status

Imposed 155.8+18.5 0121 882+159 0595 657+19.3 0806

Not imposed 160.7 +28.5 90.2 + 17.0 66.5 + 16.5
Changes in parental relationship (separation/divorce
status) during the pandemic period n(%) 0.009

Change in status 105.3 + 46.1 (Posthoc  83.5 +13.9 77.8+12.3

No change in status 161.4 + 23.4 pf0.023) 90.0+16.6 0.507* 65.8+17.4 0.365°

Separation/divorce status before the pandemic 137.5+£21.9 80.3 + 23.5 703+ 11.7
Neurological development of the child with ASD

A regression 153.3 £ 26.8 83.5 £ 18.5 63.4 + 14.7

No change or progress 162.3 £ 25.2 AL 926+ 17.4 oheer/ 67.4 +18.3 e

*Score (Mean + SD), T(Bonferroni-adjusted p values) Posthoc Analysis Results Between Groups, *Kruskal Wallis. others Mann Whitney U,

SANOVA.

who were fed irregularly before the pandemic (p= 0.004).
According to the results of the bedtime evaluation, mothers
who did not slegp on time during the pandemic period (34.3%)
were found to be significantly higher than mothers who did
not sleep on time before the pandemic (25.4%) (p= 0.017).
A similar relationship was discovered for fathers. In terms of
sleep duration, the rate of children, mothers, and fathers who
did not sleep enough during the pandemic period was found to
be significantly higher than before the pandemic (p= 0.031; p=
0.049; p= 0.002, respectively).

It was determined that 11.2% (n= 15) of children diagnosed
with ASD were infected with SARS-CoV-2, and 28.4% (n= 38)
of the parents stated that they were quarantined because they
were infected or had close/heavy contact with someone who
was infected.

The parents’ mean PBS scores were calculated as 159.3+
26.0, the QoL A Part A mean scores were 89.6+16.7, and the
Part B mean scores were 66.3+17.3.

When the PBS scores were compared based on the change
in the relationship between the parents during the pandemic
period, those with a change (separation/divorce status) had
significantly lower scale scores (105.3+46.1) than those who
did not (161.4 + 23.4) (posthoc p= 0.023).

During the pandemic period, 32.8% (n= 44) of the parents
reported that their child with ASD regressed in neurological
development. Regression was reported in 52.3% (n= 23) of
those who had language/speech, 22.7% (n= 10) who had motor
movement, 77.3% (n= 34) who had social communication,
22.7% (n= 10) who had self-care, 43.2% (n= 19) who obeyed
commands, 38.6% (n= 17) who made eye contact, and 40.9%
(n=18) who had attention/focus/adaptive skKills.
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The QoLA Part A scores of parents who believed they had been
regressed (83.5+13.5) were found to be statistically significantly
lower than those who believed there had been no change or
progress (92.6+17.4) (p

Burnout Scale and Autism Quality of Life Scale-Parent Edition
sections based on the pandemic-related conditions of the
parents are shown in Table IV.

The results of the PBS and the QoLA sections based on the
parents’ daily routines are shown in Table V. According to
the findings of the time-to-sleep comparison, the mean PBS
scores of both mothers and fathers who did not sleep on time
during the pandemic period were statistically significantly lower
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(p= 0.004; p<0.001, respectively). Similarly, the mean scores
of both mothers and fathers in QolLA Parts A and B were
statistically significantly lower (p= 0.001, p< 0.001, p= 0.003,
and p= 0.039, respectively).

The results of the correlation analysis between the PBS total
score and sub-dimension scores and the QoLA Part A and Part
B scores are shown in Table IV. The PBS total score and the
QoLA Part A scores had a moderately significant correlation (rs=
0.411, p<0.001), as did the QoLA Part A score and the PBS
“negative spouse and marital relationship” sub-dimension score
(rs= 0.421, p<0.001). A moderately significant relationship was
discovered between the QolLA Part A score and the “emotional
burnout” sub-dimension score (rs= 0.412, p<0.001). There was
no statistically significant relationship between the parents’ total
ADS score and the age of the child with ASD, the age at which
the child was diagnosed with ASD, or the number of children
the parents had.

DISCUSSION

Education is an essential part of life for children with ASD. In this
study, we found that the closure of schools during the pandemic
process, as well as the deterioration of the education system’s
continuity and sustainability, had an impact on the quality of
life of not only children but also families. As a result of the
interviews with the families, the parents, particularly those who
were suffering from severe psychological depression during the
pandemic, declined to participate in the survey. We observed
that burnout increased in families that reported intra-familial
conflicts and more intense childcare during the pandemic period.
We believed that if they had also participated, our outcomes
would have been even more striking. We discovered that there
was little job loss among parents during the pandemic. In light
of all of this information, we discovered that the change in the
educational process has resulted in an increase in behavioral
disorders in children as well as a decline in their neuromotor,
social, and cognitive skills. At the same time, the pandemic and
the measures implemented both exhausted the parents and
had a significant influence on their daily QoL. Again, families
reported a significant change in their QoL as a result of the
difficulties faced by children who were unable to attend school
during the pandemic. Closure and quarantine practices had
a significant impact on daily life during the pandemic period.
It has resulted in a reduction in children’s sleep duration and
a deterioration in their eating habits. The daily routines of the
families changed as a result of this process, and this change
consumed the families with mental and emotional functions.

[t has been predicted that both families and children with autism
may be affected during the pandemic period, and various
studies and practices regarding the precautions to be taken
in this process have been developed (12). However, studies
examining the relationship between educational limitations,
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family quality of life, and mental burnout during the pandemic
period were rare in the literature. Here, we aim to show the
impact of the education process on autism spectrum disorder
children and families during the pandemic period.

It is difficult for parents to cope with difficult children and
adolescents independently because they lack the professional
expertise to overcome these challenges and must frequently
rely on schools and therapists for assistance (13). In our country,
children with ASD were enrolled in school two weeks after their
diagnosis to begin receiving an education. Their life skills and
development were aided by 2 hours of individual therapy and
3 hours of group therapy per week. During the pandemic,
ASD couldn’t have the opportunity to attend these hours, and
the continuity of education during the pandemic process was
provided both at home with private trainers and online.

It has been well known that families play an important role
in education, especially during times of crisis, such as the
pandemic. In our study, we found that behavioral disorders
increase blindly in ASD children whose parents were burned out
and had a high level of emotional incapacity and who continue
their education at home. Again, the parents’ separation/
divorce during the pandemic process resulted in exhaustion as
well as difficulties adapting the children to their routines. Our
research revealed that the pandemic had significantly reduced
educational intensity, that families had become exhausted
during this time, that their quality of life had declined, and
that their children’s emotional, social, cognitive, and motor
development had suffered.

When asked what their biggest concerns were about the
epidemic and the emergency, families mentioned the infection
due to changes in daily routines (e.g., school absenteeism,
kindergarten, the constant repetition of infected information, etc.)
that increased/intensified, and the child’s previously acquired or
learned skills. It was stated that they were concerned about
losing their health (7,14). Similar to the literature, it was found
that among the areas where families had the most common
problems with not being able to attend school, there was a fear
of interrupting education during the pandemic and spreading
it to their children when they went to school. Other reasons
included being unable to spare enough time for the child, which
existed before the pandemic, as well as transportation and
financial problems.

Given that institutional interventions in environments such as
schools, hospitals, and workplaces had changed entirely, it was
thought that individuals with ASD who had difficulties in social
interaction and communication might find it difficult to establish
social relations from a distance and that this may even cause
regression or hesitation in some skills acquired by staying at
home during the epidemic. This was one of the most pressing
concerns for families (14). According to the observations of
the parents in this study, there were losses in the performance
areas of the children during the pandemic period, with
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regression in the neuromotor developmental stages being the
most common. Furthermore, families stated that their children
were harmed in areas such as social communication, language
speaking success, obeying commands, maintaining attention,
and making eye contact during the pandemic. Throughout this
time, the children’s stagnation and regression in motor and
cognitive achievements increased the family’s stress and had
a significant impact on their exhaustion. When we looked at
the QoLA rating scale of families who noticed a decline in their
children’s performance, we saw that the burnout level of the
families who thought that there was a decrease in performance
was high.

Literature included habits about eating, nutrition, and sleep
problems in ASD families and gave advice to use QoL A for daily
routine activities (14,15,9). According to our findings, changes
in the routine daily activities of the families, according to QoLA,
caused a significant decrease in the families’ quality of life. This
demonstrates that the pandemic has had a significant impact
on not only children’s but also families’ daily activities.

Given the possibility of education being disrupted in the future
due to the emergence of different waves of the epidemic and
similar situations (e.g., natural disasters such as earthquakes,
floods, and so on), it was thought that better strategic plans for
ASD may be required (3). As a result, it was critical to disclose
the studies conducted by institutions directly dealing with
ASD for these individuals and their families. It was necessary
to emphasize the importance of continuity in the education of
special children once more.

The number of participants was the most significant limitation of
this study. The study’s goal when it was created was to reach
a larger audience. Some of the families did not want to fill out
the form, thinking that such studies were not beneficial to their
children or themselves and that the state did not care about such
studies. In some families, they could not fill out the form even if
they wanted to because their spouses did not give permission.
Since the study was voluntary, the number of participants was
insufficient. Since most educational institutions are in the center,
transportation to the districts could not be provided due to both
logistical difficulties and time constraints. Children with mild to
moderate autism were included in the study, but because it
was a survey study, a comparison of PBS and QolLA based on
the children’s autism severity could not be made to protect the
data’s confidentiality.

CONCLUSION

The COVID-19 pandemic has influenced all aspects of life.
Children with ASD were reliant on routines and eager to
improve their skills through education. Their patterns had an
impact on both their families and themselves. Education was
the basis of intervention for the clinical symptoms of autism.
[t was nearly impossible for a person with autism to survive
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without education. Even minor changes in this area could result
in significant gaps in their world. To avoid deep gaps in cases
such as pandemics, it should be ensured that services in the
fields of education, social communication, and health care are
provided continuously.
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Familial Mediterranean Fever and Accompanying
Inflammatory Diseases: Effects on the Disease Severity Score
Ailevi Akdeniz Atesine Eslik Eden inflamatuar Hastaliklar ve Hastalik

Agirlik Skoruna Etkisinin Degerlendiriimesi
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ABSTRACT

Objective: Familial Mediterranean fever (FMF) stands as the most prevalent autoinflammatory disorder in childhood. It
is well-established that certain inflammatory conditions may accompanying with FMF. Within the scope of our research,
we examined the inflammatory diseases accompanying FMF and their possible effects on the course of the disease in
pediatric FMF patients.

Material and Methods: \We retrospectively reviewed the medical records of 349 patients diagnosed with FMF based
on the diagnostic criteria, who were followed between January 1, 2015, and December 31, 2020. The effect of
inflammatory diseases associated with FMF on the Pras disease severity score was investigated.

Results: Among the patients included in the study, 45.85% exhibited mild disease, 42.98% had moderate disease,
and 11.17% had severe disease. Among the study participants, 16% were found to have accompanying inflammatory
diseases. Specifically, IgA vasculitis was present in 5.73% of cases, sacrailiitis in 3.72%, prolonged febrile myalgia in
2.00%, acute rheumatic fever in 1.71%, juvenile idiopathic arthritis in 0.85%, polyarteritis nodosa in 0.57%, inflammatory
bowel diseases in 0.85%, Behget'’s disease in 0.28%, recurrent optic neuritis in 0.28%. In some cases, more than one
inflammatory disease has been observed in addition to FMF. It was observed that the disease severity score was higher
in patients with accompanying inflammatory diseases (p=0.04). Additionally, the rate of severe disease was found to be
increased in patients with accompanying inflammatory diseases (17.31%) (p=0.02).

Conclusion: Our study demonstrated that accompanying inflammatory diseases increase the disease severity score and
the clinical severity of FMF. Furthermore, patients with accompanying inflammatory diseases showed higher erythrocyte
sedimentation rate values during attack-free periods and an increased use of biological agents.

Key Words: Biological Agent, Disease Severity Score, Familial Mediterranean Fever, Inflammatory Diseases

o0z

Amagc: Ailevi Akdeniz atesi (AAA), gocukluk déneminde en sik gorllen otoinflamatuar hastaliktir. Bazi inflamatuar
hastaliklarin AAA'ya eslik edebildigi bilinmektedir. Calismamizda AAA tanil hastalarda eslik eden inflamatuar hastaliklar
ve hastalik seyrine etkilerini inceledik.
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Gerecg ve Yontemler: 1 Ocak 2015-31 Aralik 2020 tarihleri arasinda klinik tani kriterlerine gére AAA tanisi ile takip edilen 349 hastanin tibbi
kayitlarn geriye donuk incelendi. AAA ile birliktelik gdsteren inflamatuar hastaliklarin Pras hastalik agirlik skoruna etkisi arastirildi.

Bulgular: Calismaya dahil edilen hastalarin %45.85’inde hafif, %42.98’sinde orta ve %11.17’inde agir hastalik mevcuttu. Calismaya danhil
edilen hastalarin %16'sinda eslik eden inflamatuar bir hastalik tespit edildi (%5.73 IgA vaskuliti, %3.72 sakroileit, %2 uzamis febril miyalji,
%1.71 akut romatizmal ates, %0.85 juvenil idiyopatik artrit 9%0.57 poliarteritis nodosa, %0.85 inflamatuar barsak hastaliklari, %0.28
Behcet hastaligi, %0.28 tekrarlayan optik norit). AAA'ya eslik eden birden fazla inflamatuar hastaligin oldugu durumlar mevcuttu. Hastalk
agirlik skorunun, eglik eden inflamatuar hastaligi olanlarda olmayanlara goére yiksek oldugu bulundu (p=0.040). Ek olarak eglik eden
inflamatuar hastalidi olan hastalarda agir hastalik gortlme oraninin (%17.31) arttigi goruldi (p=0.020).

Sonug: Calismamizda eglik eden inflamatuar hastaliklarin AAA hastaligi agirik skorunu yikselttigi, agirlik siddetini artirdigi, bu hastalarda
ataksiz ddnemdeki eritrosit sedimentasyon hizi degerlerinin yiksek seyrettidi ve biyolojik ajan kullaniminin arttigr gésteriimistir.

Anahtar Sozciikler: Biyolojik Ajan, Hastallk Agirlik Skoru, Ailevi Akdeniz Atesi, inflamatuar Hastalik

INTRODUCTION

Familial Mediterranean fever (FMF) is the most common
autoinflammatory disease in childhood. It is characterized by
recurrent attacks marked by fever, abdominal pain, joint pain,
chest pain, and erysipelas-like erythema (ELE) (1).

The disease is caused by mutations in the MEFV gene, which
encodes the pyrin protein involved in regulating inflammation
(2). The most frequent mutations observed in our country are
M694V, Me80I, and V726A. It is known that M694V reflects
the most severe clinical phenotype (3,4). Colchicine effectively
controls the recurrent attacks of the disease. The use of
colchicine has a dramatic impact on the course of the disease
and prevents an increase in the number of patients with renal
amyloidosis. In cases of colchicine resistance, biologic agents
can be used (5-7).

It is well-established that certain inflammatory diseases can
accompany with FMF. Investigating the possible accompanying
diseases in FMF patients is essential to understand their clinical
impact, determine if they share a common etiological pathway,
and identify potential common treatment approaches. In
particular, diseases such as IgA vasculitis, sacrailiitis, juvenile
idiopathic arthritis (JIA), polyarteritis nodosa (PAN), inflammatory
bowel diseases (IBD), prolonged febrile myalgia (PFM), acute
rheumatic fever (ARF), and Behget’s disease can be seen
alongside FMF (8). Accompanying diseases may adversely
affect the quality of life of FMF patients and could be related to
disease severity.

Inour study, we aimedto evaluate the frequency ofaccompanying
inflammatory diseases in FMF patients. We also evaluated
the relationship between the presence of accompanying
inflammatory diseases and the patients’ mutations, disease
severity, and colchicine resistance.

MATERIALS and MATERIALS

In this study, we retrospectively examined the medical records of
349 FMF patients according to the Yalcinkaya-Ozen diagnostic
criteria (5). The data were collected from January 2015 to
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December 2020 at the Pediatric Rheumatology Clinic of the
Health Sciences University Ankara Children’s Hematology and
Oncology Training and Research Hospital. Patients who had
not undergone mutation analysis, were followed up for less than
6 months, or had incomplete file data were excluded from the
study. The research received approval from the Health Sciences
University Ankara Children’s Hematology and Oncology Training
and Research Hospital Ethics Committee under the decision
number 2019-069 dated March 25, 2019.

Patient characteristics including age at diagnosis and follow-up
duration, family history, mutations, accompanying inflammatory
diseases, time of onset of FMF in relation to the accompanying
condition, colchicine dosage (mg/kg/day), C-reactive protein
(CRP), and erythrocyte sedimentation rate (ESR) during the
attack-free period, yearly attack frequency before and after
colchicine treatment, use of biologic agents in treatment, and
treatments for accompanying inflammatory diseases were
retrospectively reviewed. The Pras et al.(10) disease severity
score was used to assess disease severity, and information
related to disease onset age, monthly attack frequency, arthritis,
ELE, amyloidosis, and colchicine dosage was analyzed (9).

The accompanying inflammatory diseases recorded in the study
included IgA vasculitis, sacroilitis, JIA, PAN, IBD [ulcerative
colitis (UC), Crohn’s disease (CD)], PFM, ARF, Behcet’s disease,
and ON.

Genetic mutations were grouped as M694V heterozygous,
MB94V homozygous, non-M694V homozygous, and non-Me94V
heterozygous, M694V compound heterozygous, as well as
mutation-negative cases. This classification was designed with the
aim of assessing the clinical implications of the M694V mutation,
a mutation known to be associated with severe disease, in a
subgroup-specific manner. The use of biologic agents for FMF
treatment and the specific biologic agents used were queried.

The Pras et al. (10) disease severity score was categorized as
mild (score 3-5), moderate (score 6-8), and severe (score 9 and
above) (9) (Table I).

Statistical analysis was conducted using SPSS 23.00 software
(IBM SPSS Statistics for Windows, Version 22.0, Armork, NY,
USA). Descriptive statistics such as mean, standard deviation,



Table I: Severlty score by Pras et al. (10) modifled for
children.

Parameter Features Score
11-20 2
Age of onset (years) 6-10 S
<6 4
<1 1
Number of attacks per 10 5
month > 3
" Acute 2
AUt Protracted 3
Erysipelas-like erythema 2
Amyloidosis 3
Less than appropriate* dose 0
Dose of colchicine Appropriate dose 1
More than appropriate dose 2

minimum, maximum, percentage, and frequency were used for
parametric and non-parametric data. The chi-square test was
used for comparisons of categorical data. If significant results
were observed in the chi-square test, the group responsible
fort he difference was identified with a post-hoc multiple
comparasion test. Independent sample t-tests were employed
for binary group comparisons of parametric data, while ANOVA
test was used for comparisons involving three or more groups.
The critical significance level was set at 0.050 for all analyses.

RESULTS

Demographic characteristics:

Out of the 349 patients included in the study, 182 (52.14%)
were female, and 167 (47.86%) were male. The mean age
at diagnosis was 7.43+3.77 years, and the mean follow-
up duration was 5.93+3.60 years. In 304 patients (87.11%),
a clinically significant genetic mutation was detected in the
MEFV gene, either homozygous, compound heterozygous, or
heterozygous (Table II).

Disease severity and applied treatments:

The patients were grouped based on their disease severity
scores, with 160 (45.85%) classified as having mild severity,
150 (42.98%) as moderate, and 39 (11.17%) as severe
disease. The median ages for patients with mild, moderate,
and severe disease were 8.63 years, 6.62 years, and 5.58
years, respectively. Patients with mild disease had a statistically

Table II: Mutation Groups
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significantly higher median age compared to those with
moderate and severe disease (p=0.039).

All patients with FMF diagnosis were on colchicine treatment.
Among them, 329 patients (94.26%) responded to colchicine,
while 20 (5.74%) were colchicine-resistant and required the
use of biologic agents alongside colchicine. It was observed
that patients using biologic agents had significantly higher
ESR levels (p=0.012), but there was no statistically significant
difference in CRP values (p=0.532).

Association between accompanying
diseases and disease severity:

inflammatory

Out of the 349 patients, 52 (14.89%) had accompanying
inflammatory diseases. The occurrence rates of accompanying
inflammatory diseases are listed in Table lll. IgA vasculitis was the
most common accompanying disease with FMF, present in 20
patients (38.46%). Among these patients, 11 were diagnosed
with IgA vasculitis before FMF, five were diagnosed with FMF
before IgA vasculitis, and four were diagnosed simultaneously
with both conditions.

Among the 20 patients with both IgA vasculitis and FMF, two
had prolonged febrile myalgia, and one had sacroilitis as
accompanying diseases. One patient with accompanying FMF
and ulcerative colitis also had sacrailiitis.

Upon analyzing disease severity scores, patients with
accompanying inflammatory diseases had significantly higher
scores (6.37+1.90) compared to those without accompanying
inflammatory diseases (5.79+1.71) (p=0.038). Patients with
accompanying inflammatory diseases had a higher proportion
of severe disease (N=9, 17.30%), whereas patients without
accompanying diseases had a higher proportion of mild disease
(=143, 48.14%) (p=0.019) (Table IV).

In patients with accompanying inflammatory diseases, 9
(17.30%) had an ESR value >20 mm/hour during the attack-free
period, while this was observed in 17 patients (5.72%) without
accompanying inflammatory diseases. The ESR levels during
the attack-free period were significantly higher in patients with
accompanying inflammatory diseases (p=0.011).

The average colchicine dose was 0.026+0.023 mg/kg in
patients with accompanying inflammatory diseases and
0.029+0.011 mg/kg in patients without accompanying
inflammatory diseases, with no statistically significant difference
(p=0.310). The use of biologic agents was significantly higher
in patients with accompanying inflammatory diseases (11.51%)
(p=0.041).

Accompanying M694V M694V iiliadd non-M694V  non-M694V
L £ T I heterozygous homozygous LT heterozygous homozygous
diseases e Y9 heterozygous Y9 Y9
No* 41(13.80) 50 (16.83) 74 (24.91) 59 (19.86) 34 (11.44) 39 (13.13) 0.51t
Yes* 4 (7.69) 8 (15.38) 14 (26.92) 15 (28.84) 7 (13.46) 4 (7.69) 0.51t

*n(%), TChi-square test was performed
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Table llI: The occurrence rates of accompanying inflammatory
diseases

of patients with

Accompanying accompanying of all
inflammatory diseases inflammatory patients*
diseases*
IgA vasculitis 20 (38.46) 20 (5.73)
Sacroiliitis 13 (25.00) 13 (3.72)
Acute Rheumatic Fever 6 (11.53) 6(1.71)
Prolonged Febrile Myalgia 7 (13.46) 7 (2.00)
Juvenile Idiopathic Arthritis 3 (5.76) 3(0.85)
Poliarteritis Nodosa 2 (3.84) 3(0.57)
Ulcerative Colitis 2 (3.84) 2 (0.57)
Crohn Disease 1(1.92) 1(0.28)
Behcet'’s Disease 1(1.92) 1(0.28)
Recurrent Optic Neuritis 1(1.92) 1(0.28)
*n (%)
Table IV: The Relationship Between the Presence of

Accompanying Inflammatory Disease and Disease Severity

FMF with Disease Severity

Accompanying

Inflamatory Mild Moderate Severe
Disease

No* 143 (48.14.9 125 (42.08) 29 (9.76) 0.020f
Yes* 17 (32.69) 26 (50.00) 9 (17.31) 0.020f

*n (%), *Chi-square test was performed

DISCUSSION

In this study, it was demonstrated that approximately 16% of
FMF patients had an accompanying inflammatory disease,
with IgA vasculitis being the most frequent among them. In
FMF patients with accompanying inflammatory diseases, it was
observed that there were higher ESR levels during the attack-
free period and a higher of severe illness.

Familial Mediterranean fever is considered the prototype of
autoinflammatory diseases resulting from dysregulations
in the innate immune system. Identifying accompanying
inflammatory diseases associated with this condition will enable
the implementation of the most appropriate patient care by
evaluating common points in their pathogenesis and treatment
options. This study revealed a significant occurrence rate of
approximately 16% for accompanying inflammatory diseases.
In another study conducted in our country with 686 patients,
the rate of accompanying inflammatory disease was found to
be 18.9% (8). Yet another study from our country reported this
rate as 12.8% (11). In both studies, vasculitis, IBD, sacrailiitis,
and JIA were prominent. Among the diseases identified in
association with FMF in our study, IgA vasculitis was the most
common. In cases where the course of IgA vasculitis is more
severe than expected, the possibility of accompanying FMF
should be considered. Detailed anamnesis for diagnosis and
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MEFV gene analysis in suspected cases direct towards FMF
diagnosis. In a study published in 1997 with 207 FMF patients,
the frequency of IgA vasculitis was reported as 7% (12). IgA
vasculitis is the most common initial diagnosis in over half of the
patients. Cattan et al. (12), in 2004, reported that IgA vasculitis
is frequently the initial diagnosis in the accompanying of both
diseases and suggested that MEFV mutation analysis should be
performed on patients diagnosed with IgA vasculitis in regions
where FMF is common (13). Although the clinical manifestations
of FMF start earlier, the more dramatic course of IgA vasculitis
necessitates an earlier diagnosis. If IgA vasculitis presents
with more severe symptoms than expected or if symptoms
like rash and abdominal pain persist for an extended period,
the possibility of accompanying FMF should be considered.
In our study, three FMF patients were found to have other
inflammatory diseases, and among them, IgA vasculitis was
the most common. PFM was observed in association with IgA
vasculitis in two patients, and sacroiliitis was seen in one patient
on the background of FMF.

Poliarteritis nodosa is another vasculitis that can be
accompanying with FMF. The prevalence of PAN is 9 per
1.000.000 adults. Several studies have highlighted the
importance of variations in the MEFV gene as a significant
susceptibility factor for PAN. In a study conducted by Tunca
et al. (3) in 2005 with 2.838 patients, this rate was found to
be 0.9%, and in another study by Barut et al. (1), it was 0.3%.
Our study and other studies in the literature demonstrate an
increased frequency of PAN in FMF patients (14). FMF and
PAN can present with similar clinical manifestations, such as
fever and abdominal pain. Therefore, diagnosing PAN in FMF
patients can be challenging, and clinicians should have a high
awareness of PAN in cases of fever and severe abdominal pain
that exceed the typical attack duration for FMF. Vasculitis such
as IgA vasculitis and PAN may be associated with inadequately
controlled inflammation due to FMF. Although prolonged febrile
myalgia is defined as a condition seen in FMF, it is more often
considered as a vasculitic syndrome accompanying FMF (15).
In a study on diseases associated with FMF, PFM was reported
in 1.4% of patients (16). In our current study, PFM was observed
in 2.00% of FMF patients.

Behget’'s disease was another disease investigated in
association with FMF. In a study by Schwartz et al. (17) involving
4,000 FMF patients, this rate was 0.9%, and another study
reported a rate of 0.14% for Behget's disease among 686 FMF
patients (9). Behcet’s disease is seen in our country at a rate
of 1-8 per 10,000 individuals (17). The relationship between
Behget’s disease and FMF is not as clearly understood as in
other vasculitides, and further studies are needed in this regard
(18).

It is known that the frequency of sacroiliitis increases in FMF.
However, in some cases, it is challenging to distinguish whether
sacroiliitis develops secondary to FMF or if it is part of enthesitis-
related arthritis. The age of disease onset, clinical presentation,



ocular findings, and HLA B27 or MEFV gene analysis can be
helpful in making this distinction. All sacroiliitis patients included
in our study were distinguished from FMF-related sacroiliitis by
the presence of HLA-B27 positivity, enthesitis, or uveitis. In our
study, sacroiliitis was the second most common accompanying
inflammatory disease. Additionally, one patient was diagnosed
with sacroiliitis in association with IgA vasculitis, and another
patient was diagnosed with sacroiliitis in association with
ulcerative colitis (UC). In a study involving 392 patients, the rate
of sacrailiitis in FMF patients was found to be 1.7% (19).

Inflammatory bowel diseases are another inflammatory disease
that can accompanying with FMF (20). In our study, one of
the patients with FMF had CD, and two had UC. One patient
diagnosed with UC also had sacrailiitis. In a study presenting
accompanying diseases, the rate of IBD in FMF patients was
found to be 0.8% (21). Similar studies have reported the
incidence of IBD-FMF accompanying as 1.45% and 1.16%
(9). A study focusing on the frequency of IBD in FMF patients
reported that the accompanying disease rate was higher than
the prevalence of the individual diseases (20).

It is known that ARF can also accompanying with FMF . In a
study conducted by Balci-Peynircioglu et al. (21) in 2015, this
accompanying rate was found to be approximately 0.8%.
The prevalence of ARF in our country was reported as 21
per 100,000 individuals in the most comprehensive study
conducted between 2000 and 2009 (16). It should be noted
that the Modified Jones criteria were revised in 2015, and the
current prevalence may be higher. As arthritis is prominent
in both diseases, correct diagnostic approaches for both
conditions are crucial to demonstrate their accompanying and
to avoid diagnostic challenges.

In some FMF patients, multiple inflammatory diseases were
observed to co-occur. The presence of FMF-IgA vasculitis-
sacroiliitis, FMF-sacroiliitis-UC and FMF-IgA vasculitis-PFM
indicates the presence of more than one disease with FMF on
the basis of inflammation.

In our study, there was no significant relationship between
patients’ mutations and the development of accompanying
inflammatory diseases. However, the presence of at least one
M694V mutation in patients with accompanying inflammatory
disease is similar to the data in the literature. Ayaz NA. et al. (16)
reported a rate of 72% in a study with 1687 patients.

Patients with accompanying inflammatory diseases had
significantly higher disease severity scores compared to the
group without accompanying diseases. When evaluating
disease severity, the rate of severe disease was higher in
patients with accompanying inflammatory disease and
statistically significantly lower in patients without accompanying
disease. Recently, a study with 1687 patients also indicated
that accompanying conditions may be associated with
disease severity (16). This relationship will guide clinicians
in the clinical follow-up and treatment of FMF patients with
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accompanying inflammatory diseases. In cases of severe FMF
grouped as severe disease, consideration should be given
to possible accompanying inflammatory diseases that may
develop and not conform to the course of FMF. Additionally,
patients with accompanying inflammatory diseases during the
attack-free period had significantly higher ESR levels. These
parameters routinely used in the diagnosis and follow-up of
FMF also provide insight into subclinical inflammation (22).
Investigating the possible presence of other diseases that may
cause subclinical inflammation in these patients can prevent
unnecessary escalation of colchicine dosage.

In our study, no significant relationship was found between
the presence of accompanying inflammatory diseases and the
dosage of colchicine in FMF patients. However, patients with
accompanying inflammatory diseases showed significantly
higher rates of using biological agents. The response to
colchicine dosage was not associated with the presence of
accompanying inflammatory diseases in patients responding to
colchicine. However, colchicine-resistant patients are at risk for
the development of other inflammatory diseases. We believe
that patients using biological agents, i.e., colchicine-resistant
patients, need to be monitored for other inflammatory diseases.

The main limitation of this study is its retrospective and
single-center design. Nevertheless, this study is important in
drawing attention to the possible presence of accompanying
inflammatory diseases in patients with FMF, the most common
autoinflammatory disease in our country, where severe disease
and high ESR during the attack-free period were observed.

In conclusion, various inflammatory diseases, including IgA
vasculitis, sacroiliitis, and PFM, can accompanying in FMF
patients. Accompanying inflammatory diseases can increase
the disease severity score and severity of FMF, leading to higher
ESR values during the attack-free period in these patients. The
presence of an additional inflammatory disease alongside FMF
may contribute to the severity of the disease, and the use of
biological agents may be considered during follow-up.

The clinicians should be aware of the possibility of accompanying
inflammatory diseases and the potential impact on disease
severity in FMF patients. Close monitoring of FMF patients
for potential inflammatory diseases, especially those using
biological agents or resistant to colchicine, is crucial to provide
appropriate management and ensure better patient outcomes.
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Demographic, Clinical and Radiological Characteristics of
Pediatric Cases Diagnosed As Transient Intussusception As
A Result of Spontaneous Reduction

Spontan Rediiksiyon Sonucu Gegici invajinasyon Tanisi Alan
Pediatrik Olgularin Demografik, Klinik ve Radyolojik Ozellikleri

Aziz Serhat BAYKARA

Department of Pediatric Surgery, University of Health Sciences, Eskisehir City Hospital, Eskisehir, Turkiye

EAD] ABSTRACT

Objective: Transient intussusception (Tl) is a condition in which part of the small intestine is identified to enter the
anterior part of the intestine telescopically, but this condition spontaneously reduces during follow-up. The observation
of this situation has increased with the widespread use of ultrasonography among diagnostic tools. In this study, the aim
was to present cases of intussusception that resulted in spontaneous reduction in our clinic.

Material and Methods: The records of all cases diagnosed with intussusception between January 2014 and
September 2022 were scanned. The files of the patients who were diagnosed with Tl as a result of observation were
investigated. Age, gender, clinical findings, duration of admission, ultrasonography findings, treatment options and
results were analyzed retrospectively.

Results: A total of 71 cases diagnosed with intussusception included 50 boys and 21 girls, with a mean age of 22.3
months. Intussusception was ileo-colic in 36 patients, ileo-ileal in 32 patients, and jejuno-jejunal in three patients. Clinical
observation with physical examination and ultrasonography was performed in 33 (21%) patients with SBI who did not
have signs of peritoneal irritation and had short segment involvement. Surgical reduction was performed in four patients
because intussusception persisted after observation. Control US performed on the remaining 29 patients showed that
intussusception disappeared. The age range of 29 patients diagnosed with Tl ranged from 10 to 122 months (mean
46.2 months). Of the cases, 19 (65.5%) were male and 10 (34.4%) were female. The length of the invaginated segment
ranged from 1-2.2 cm (mean 1.8 cm).

Conclusion: Spontaneous reduction of SBI, which does not have acute abdominal findings and progresses with short
segment involvement on US, may occur during clinical observation. For this reason, close follow-up of suitable cases that
may develop spontaneous reduction is important to avoid unnecessary surgical interventions and consequences.

Key Words: Child, Intussusception, Transient, Spontan reduction

oz

Amac: Gegici invajinasyon, ince bagirsagin bir kisminin teleskopik olarak bagirsagin én kismina girdiginin tespit
edildigi ancak takip sirasinda bu durumun kendiliginden duzeldigi bir durumdur. Tani araclari arasinda ultrasonografinin
yayginlagsmasi ile birlikte bu durumun gérinarlGluga artmistir. Bu calismada klinigimizde spontan azalma ile sonuglanan
invajinasyon olgularinin sunulmasi amaglandi.

Conflict of Interest / Cikar Catismasi: On behalf of all authors, the corresponding author states that there is no conflict of interest.

0000-0002-6690-8412 : BAYKARA AS Ethics Committee Approval / Etik Kurul Onayr: The study was approved by Health Sciences University in the Eskisehir City Hospital, Clinical Research Ethics
Committee (Approval No: ESH/GOEK 2023/34, 20.06.2023)

Contribution of the Authors / Yazarlarin katkisi: BAYKARA AS: Constructing the hypothesis or idea of research and/or article, Planning methodology to
reach the Conclusions, Organizing, supervising the course of progress and taking the responsibility of the research/study, Taking responsibility in patient follow-up,
collection of relevant biological materials, data management and reporting, execution of the experiments, Taking responsibility in logical interpretation and conclusion
of the results, Taking responsibility in necessary literature review for the study, Taking responsibility in the writing of the whole or important parts of the study,
Reviewing the article before submission scientifically besides spelling and grammar.

How to cite / Atif yazim sekli : Baykara AS. Demographic, Clinical and Radiological Characteristics of Pediatric Cases Diagnosed As Transient Intussusception As
A Result of Spontaneous Reduction. Turkish J Pediatr Dis 2024;18:55-59.

Correspondence Address / Yazisma Adresi: Received / Gelig tarihi K 01.09.2023
Aziz Serhat BAYKARA Accepted / Kabul tarihi : 12.10.2023

Department of Pediatric Surgery, University of Health Sciences, Online published +80.10.2023

Eskisehir City Hospital, Eskigehir, Turkiye g%klt.ronlk yayin ta/rlhlhd
E-posta: azizserhati@yahoo.com :10.12956/tchd. 1353615



56 Baykara AS

Gerec¢ ve Yontemler: Ocak 2014 ile EylUl 2022 tarihleri arasinda invajinasyon tanisi alan bitin olgularnn kayitlan tarandi. Gdzlem sonu-
cunda gegici invajinasyon tanisi konulan hastalarin dosyalari incelendi. Yas, cinsiyet, klinik bulgular, basvuru suresi, ultrasonografi bulgulari,
tedavi segenekleri ve sonuglari retrospektif olarak incelendi.

Bulgular: invajinasyon tanisi alan 50’si erkek, 21’i kiz cocugu olmak Uizere toplam 71 olgunun yas ortalamasi 22.3 aydi. invajinasyon
36 hastada ileokolik, 32 hastada ileo-ileal ve 3 hastada jejuno-jejunaldi. Peritoneal irritasyon bulgusu olmayan ve kisa segment tutulumu
olan 33 (%21) ince barsak invajinasyonlu hastaya fizik muayene ve ultrasonografi ile klinik gézlem yapildi. Dért hastada gézlem sonrasi
invajinasyonun devam etmesi nedeniyle cerrahi rediksiyon uygulandi. Geri kalan 29 hastaya 12 saat sonra yapilan kontrol ultrasonunda
invajinasyon gorintistnin kayboldugu goértldi. Gegici invajinasyon tanisi alan 29 hastanin yas araligi 10 ile 122 ay (ortalama 46.2 ay)
arasinda degisiyordu. Olgularin 19’u (%65.5) erkek, 10’u (%34.4) kadind!. invaginasyonlu segmentin uzunlugu 1-2.2 cm (ortalama 1.8 cm)
arasinda degisiyordu.

Sonug: Akut batin bulgulari olmayan ve ultrasonda kisa segment tutulumu ile seyreden ince barsak invajinasyonlarinda klinik gézlem so-
nucu spontan redtksiyon meydana gelebilir. Bu nedenle spontan redtksiyon gelisebilecek uygun vakalarin yakin takibi, gereksiz cerrahi
mudahalelerin ve sonuglarinin énlenmesi agisindan énemlidir.

Anahtar Sézciikler: Cocuk, invajinasyon, Gegici, Spontan rediksiyon

INTRODUCTION

Intussusception is a serious condition in which part of the
intestine invaginates into the intestine just in front of it (1).
Incidence was reported as 0.2% (2). The mean age of children
diagnosed with intussusception is between 6-18 months, and
only 30% of the cases are seen in those older than two years
(1,2).

The etiology of pediatric intussusception is usually idiopathic,
and lead points are detected in only 10% of cases (3). Although
the etiology has not been sufficiently clarified, Peyer’s plaque
hypertrophy, mesenteric lymph adenopathy and gastroenteritis
due to rotavirus are thought to play a role (4,5). If treatment
is delayed, intussusception may gradually cause vascular
congestion, intestinal wall damage, tissue ischemia, necrosis,
and intestinal perforation (5).

Intermittent colic abdominal pain, rectal bleeding in the form of
currant jelly, and palpable abdominal mass are typical clinical
signs of intussusception, but this clinical triad is seen in less
than one-third of children with intussusception (6,7). The
diagnosis of intussusception is made by the target sign and/or
pseudokidney image detected on abdominal ultrasonography
(US) performed by experienced radiologists, which is highly
accurate (8-10).

Treatment in the pediatric population depends on the type
of intussusception. For ileo-colic intussusception (IC), which
is the most common type in children, if there are no signs of
peritoneal irritation or intestinal perforation, ultrasound-guided
or fluoroscopic pneumatic or hydrostatic enema reduction is
attempted (11). If non-surgical reduction is not successful,
a surgical procedure (manual reduction and/or resection or
enterostomy) is performed.

Transient intussusception (Tl) is a term used for spontaneous
reduction of small bowel intussusception (SBI) during
observation (9,12). There is no known non-surgical reduction
method for SBI, but the possibility of spontaneous reduction
during close follow-up was discussed in terms of criteria for
determining treatment (surgery or follow-up).
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In this study, the aim was to create an algorithm on this
subject by discussing our cases diagnosed with temporary
intussusception in the last 8 years in our clinic, in the light of
the literature.

MATERIALS and METHODS

Between January 2014 and September 2022, 71 cases under
the age of 18 who were followed up and treated with diagnosis
of intussusception were analyzed retrospectively. The study
was approved by Health Sciences University in the Eskisehir
City Hospital, Clinical Research Ethics Committee (ESH/GOEK
2023/34, 20.06.2023).

Abdominal US and Doppler US were performed by a US
team consisting of 8 faculty members in the radiology
department, using high-frequency linear probes of 5-10 MHz.
Intussusception was diagnosed with the appearance of a target
sign (also known as a donut sign) and/or a pseudokidney sign
on ultrasound. Additionally, the presence of lymph nodes (long
axis greater than 1 cm) and/or other lead points within the
intussusception were investigated. Invaginated segment length
was measured. In the same session, the absence of blood flow
to the intestines was checked using color Doppler US.

Patients diagnosed with invagination as a result of abdominal
US were hospitalized. Among our patients diagnosed with ileo-
ileal (IIL) and jejuno-ileal intussusception (JJ), those without
acute abdomen findings (peritoneal irritation signs and intestinal
perforation) were monitored. In these cases, a short invaginated
segment (less than 3 cm) was found on abdominal US and there
was no edema of the intestinal wall. Physical examination was
performed at least once every 2 hours for our patients under
observation. Abdominal US was repeated every 12 hours.
Oral feeding was started in patients whose clinical findings
regressed and with no invagination detected on repeated
abdominal US. The patients whose clinical condition improved
and symptoms disappeared after the second ultrasonographic
evaluation were discharged 1 day later. Surgical reduction
was performed in patients with clinical deterioration and/



or permanent US findings as a result of follow-up. Surgical
reduction was performed in patients with clinical deterioration
and/or permanent US findings as a result of follow-up and in
patients with initial peritoneal irrigation findings.

Patients with ileocolic intussusception (IC) who were diagnosed
with ileocolic intussusception and did not have acute abdominal
symptoms underwent reduction with hydrostatic pressure
enemas under fluoroscopy or ultrasound guidance. Surgical
treatment (manual reduction and/or resection or enterostomy)
was applied to irreducible cases and patients with signs of
peritoneal irritation.

Age, gender, clinical findings, type of intussusception and
treatment methods of the patients were recorded. Statistical
assessment of data was conducted by the biostatistics
department. SPSS software (version 28.0; SPSS Inc., Chicago,
IL, USA) was used for data analysis. First, descriptive statistics
were applied to all data of the study. Descriptive statistics for
variables determined by measurement; given as mean and
standard deviation. Firstly, the data used were tested for normal
distribution (Shapiro-Wilk test). Kruskal-Wallis test was used
for group comparisons. Categorical variables were compared
with the Chi-square (Fisher’s exact) test. P values <0.050 were
considered statistically significant.

RESULTS

In the last 8-year period, 71 patients with diagnosis of
intussusception were monitored and treated in the Pediatric
Surgery Clinic, 50 male and 21 female. Mean age was 22.3
months (4-122 months). The common complaint of all patients
was abdominal pain. Additional complaints included vomiting
in 63 cases (88.7%), and blood in stool in 8 cases (11.2%).
Abdominal mass was palpated in 7 cases (9.8%).

Figure 1: Ultrasonographic target sign of a patient with transient small
bowel intussusception.
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Table I: The management according to intussusception
types

lleo-ileal Jejuno-Jejunal lleo-colic
Hydrostatic reduction - - 21
Surgery 6 - 15
Follow-up 26 8 -
Total 32 3 36

The classic triad (colic pain, hematochezia, and palpable
abdominal mass) was detected in only 7 (9.8%) patients. The
diagnosis of intussusception was made by observing the target
(donut) sign and/or pseudokidney findings on abdominal US
(Figure 1). Based on USG findings, 3 types of intussusception
were detected: IC, lIL, and JJ. Intussusceptions were IC in 36
patients, IIL in 32 patients, and JJ in 3 patients. No patient had
colo-colonic intussusception (CC).

In addition, the presence or absence of lead points, which
may predispose to intussusception, were screened. Enlarged
lymph nodes (over 1 cm) were present in 22 (30.9%) patients.
In the same session, Doppler US was performed in patients
diagnosed with intussusception, and intestinal wall blood flow
was evaluated. Intestinal wall vascularization was decreased in
5 (7%) patients with IC and 2 (2.8%) patients with IIL. Types
of intussusception according to management is presented in
Table I.

Emergency surgical procedures were performed in 2 patients
with lIL whose invaginated segment was longer than 3 cm
(4 and 7 cm) and with edema detected in the intestinal wall.
Thirty-three patients with other SBI were observed. As a result
of clinical follow-up, spontaneous reduction was detected in
29 patients on abdominal US performed 12 hours later, and
they were diagnosed with TI. Manual surgical reduction was
performed in 4 patients with persistent intussusception on US,
and no resection was required in any of these cases. The mean
age of our patients diagnosed with Tl was 46.1 months (range
10-122 months). Of the cases, 19 were boys and 10 were girls.
Palpable abdominal mass was detected in 12 patients (41.3%).
Rectal bleeding was not present in any patient. The mean length
of the invaginated segment, which was detected by abdominal
US at the time of diagnosis and spontaneously reduced during
follow-up, was calculated as 1.8 cm (range 1-2.2 cm). There
was no edema in the intestinal wall in these patients and no
lead point was detected in any of the patients. The duration
of hospital admission was more than 24 hours in patients who
underwent surgical reduction for small bowel intussusception.

Four of the 36 IC intussusception cases underwent immediate
surgeryduetoacuteabdomen.n32 (45% oftotal) oftheremaining
cases, hydrostatic reduction was ensured with fluoroscopy.
Surgery was performed as needed following unsuccessful
hydrostatic reduction attempts in 11 IC intussusception cases.
Mean age of patients who underwent surgery was 16.4 months
(4-46 months). Manual reduction was performed in 21 patients
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who underwent surgery, with intussuscepted segments ranging
from 4 to 12 cm. Bowel resection or enterostomy was not
required in any of the patients.

DISCUSSION

Intussusception is a major abdominal emergency in children
with serious consequences if not diagnosed and treated in
time. The etiology is not clear in most cases, but it is thought to
develop secondary to lymphoid hyperplasia due to a nonspecific
infection caused by adenovirus, enterovirus and rotaviruses
(5,13). It is the most common cause of bowel obstruction in
infants (under the age of three) and is more common in boys
(14). In our study, the mean age was 22.3 months, and 50 of
our cases were male.

The clinical manifestation of intussusception is variable, but
patients usually present with colic abdominal pain, pulling the
knees to the chest, excessive irritability, and crying (15). The
child may return to normal activities between episodes of pain
but may appear listless and lethargic as the pain becomes
more intense. Vomiting may occur shortly after the onset of
pain. Although clinical manifestations of intussusception are
well defined, they do not cover all cases of intussusception. The
classic pediatric triad of intermittent abdominal pain, palpable
abdominal mass, and bloody stool is present in only 15% of
cases (16). The classical triad was seen in 7 (9.8%) of our
patients diagnosed with intussusception. Currant jelly stools
were not detected in any of the patients diagnosed with TI.

While plain X-ray films are considered useful for the diagnosis
of obstruction, they lack sensitivity and specificity for the
diagnosis of intussusception. Therefore, abdominal US, barium
radiography and computed tomography (CT) can be used
for diagnosis (5). The sensitivity and specificity of US for the
diagnosis of intussusception is close to 100%, especially
in children (8-10). All of our patients were diagnosed with
abdominal US. In 29 of the 33 patients under observation,
intussusception findings disappeared on control abdominal
US performed 12 hours later. Thus, unnecessary surgical
procedures were avoided.

Considering the differences in clinical findings and treatment
approach, childhood intussusceptions of IC/CC can be
considered as 2 separate subgroups of intussusceptions and
SBI (17). IC and CC cases can be easily treated with non-
surgical (hydrostatic or pneumatic reduction) methods (18).
However, the surgical approach is indicated by the failure of
non-surgical methods or in patients with signs of intestinal
perforation and peritoneal irritation. In a study that included
patients from 14 countries, Tran et al. (19) reported the rates of
surgically-treated intussusception ranged between 2.5% and
95%. Hydrostatic reduction was performed in 32 of our patients
with IC, and reduction was achieved in 21 (65.6%) patients.
Surgical reduction was performed in 11 patients (34.3%) who
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could not be reduced by non-surgical methods. Although CC
transient intussusception cases were reported in the literature,
it is very rare in children (20). There was no CC intussusception
among our cases.

SBl is less common than IC intussusception and there is no
known non-surgical reduction method (17). There are two
different options in the approach to these patients; clinical
and radiological follow-up of cases that are likely to develop
spontaneous reduction or surgical manual reduction (21).
During follow-up, patients with spontaneous reduction of
intussusception are diagnosed with Tl. There is no standard
algorithm for the clinical and radiological findings of pediatric
cases with Tl and the general course of the disease. Therefore,
the selection of patients for whom clinical follow-up is required
should be done carefully. It was reported that SBls without
acute abdominal findings may spontaneously reduce and
these cases should be observed and followed closely (22). We
monitored patients with involvement of a short segment of the
small intestine (less than 2.5 cm) and no intestinal wall edema.
In the current study, ultrasonographic findings disappeared and
clinical improvement was observed in 29 of the 33 patients
under observation. The mean invaginated segment length in
these cases was 1.8 cm. The mean age of these cases was
higher than the treated group (46.1 months). Surgery may
seem like the only treatment option, as there is no known non-
surgical reduction method for SBI. However, close follow-up
in appropriate cases, detection of spontaneously reduced
cases, and avoidance of unnecessary surgical procedures are
extremely important. In the literature, the rate of Tl was reported
as 84-96.2% (22,23). In the current study, the spontaneous
reduction rate of the patients with SBI under observation was
calculated as 87.8%.

The limitation of this study is that the data are retrospective.
All procedures were performed in a single institution and the
number of patients was limited, allowing descriptive rather
than comparative analyses. US was performed by a team
of academic staff in the radiology department with similar
experience and educational background. The relatively specific
and easily detectable signs of intussusception on US minimized
potential radiologist-dependent variation in US accuracy.

CONCLUSION

For SBIs without signs of peritoneal irritation and no lead
points, close observation is required if the segment length is
less than 3 cm and the intestinal wall blood flow is normal on
Doppler US. In these cases, disappearance of clinical findings
during follow-up and detection of spontaneous reduction in
abdominal US will prevent unnecessary surgical procedures.
SBls with no clinical improvement during the follow-up period
and persistence of intussusception on ultrasound should be
treated with surgical methods. The increase in publications



about spontaneous reduction of SBI necessitates a separate
and more careful algorithm for the approach to these cases.
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Effects of Hormone Replacement Therapy on Autoimmune
Markers and Clinical Outcomes in Pediatric Patients with
Hashimoto’s Thyroiditis
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Etkisi
Basak ALAN TEHGI™, Fatih GURBUZZ, Mehmet BOYRAZ?

"Department of Child Health and Diseases, Ankara Bilkent City Hospital, Ankara, TUrkiye
°Departmen of Pediatric Endocrinology, Ankara Yildinm Beyazit University, Faculty of Medicine, Ankara, Turkiye

ABSTRACT

Objective: Hashimoto’s Thyroiditis (HT), a chronic autoimmune thyroiditis, is the predominant cause of hypothyroidism
in regions without iodine deficiency. HT is characterized by the loss of immunological tolerance of the thyroid gland,
leading to autoimmune attacks. This study aimed to compare the autoantibody profiles, along with clinical and laboratory
findings, of patients diagnosed with Hashimoto’s disease who were either receiving treatment or followed without
treatment.

Material and Methods: Clinical manifestations, laboratory data, and thyroid ultrasonography (USG) findings of patients
diagnosed with Hashimoto’s thyroiditis receiving hormone therapy and those followed without treatment were compared
in our clinic.

Results: Among a total of 249 patients, 116 received hormone replacement therapy, while 133 were followed without
treatment. The mean age of all patients was 13.91+3.71 years, with a mean age at diagnosis of 11.51+3.79 years. After
twelve months of follow-up, the untreated group showed an increase in serum fT4 and antiTPO levels (p=0.012 and
p=0.001), with no significant difference found in serum TSH, fT3, and antiTG levels. Those receiving treatment exhibited
a significant decrease in serum TSH levels and a significant increase in serum fT4 levels (p=0.002 and p<0.001,
respectively). Although there was an increase in serum antiTPO and antiTG levels over time, no change was detected in
serum fT3 levels. Clinical improvement was significantly greater in the treatment group (p=0.044).

Conclusion: It has been concluded that early initiation of hormone replacement therapy in Hashimoto’s thyroiditis can
mitigate negative clinical effects during follow-up, contributing to patient comfort and alleviating clinical complaints.

Key Words: Hashimoto Thyroiditis, Hormone Replacement Therapy, Pediatrics, Thyroid Autoantibodies

0z

Amac: Hashimoto Tiroiditi (HT), (kronik otoimmdin tiroidit) iyot yetersizligi gérilmeyen bolgelerdeki hipotiroidizmin en
sik gdrilen nedenidir. HT otoimmun saldinya karsi tiroid bezinin immunolojik toleransinin kaybolmasi olarak karsimiza
ckmaktadir. Calismamizda hashimoto hastaligi tanisi alan hastalar, tedavi verilen ve tedavisiz izlenen gruplar olarak
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ayrilmistir. Tedavi verilen ve tedavisiz izlenen gruplarin otoantikor seyri, hastanin klinik ve laboratuvar bulgularyla birlikte karsilastirimasi
amaglanmigtir.

Gerec ve Yoéntemler: Klinigimizde hashimoto tiroiditi tanisi alan hormon tedavisi alan ve tedavisiz izlenen hastalann Klinik bulgulari,
laboratuvar verileri ve tiroid ultrasonografi (USG) bulgular karsilastirildi.

Bulgular: 116’si hormon replasman tedavisi alan, 133’0 tedavisiz izlenen toplam 249 hastanin ortalama yasi 13.91+3.71 yil, ortalama
tani yaslar ise 11.51+3.79 yildi. On iki aylik izlem sonunda tedavisiz izlenen gruptaki hastalarin serum sT4 ve antiTPO degerlerinde artis
saptanirken (p=0.012 ve p=0.001), serum TSH, sT3 ve anti TG duzeylerinde anlamli bir fark bulunmadi. Tedavi alanlarin serum TSH
dUzeylerinde anlaml gerileme, serum sT4 duzeylerinde ise anlamli bir artis oldugu gérildi (sirayla p=0.002 ve p<0.001). Ayrica serum
antiTPO ve antiTG dlzeylerinde zamanla artis olmakla birlikte, serum sT3 dlzeylerinde degisiklik saptanmadi. Klinik bulgularda gerileme,
tedavi alan grupta anlamli diizeyde daha fazlaydi (p=0.044).

Sonug: Hashimoto tiroiditinde, erken ddnemde baslanan hormon replasman tedavisinin izlemdeki olumsuz klinik etkileri azaltabilecegdi,

hastanin konforu ve klinik sikayetlerini yatistrma agisindan dnemli olabilecegi kanisina variimistir.

Anahtar Sézciikler: Hashimoto Tiroiditi, Cocuklar, Hormon Replasman Tedavisi, Tiroid Otoantikorlar

INTRODUCTION

Hashimoto’s thyroiditis (chronic autoimmune thyroiditis) stands
as the primary cause of hypothyroidism in long-term patients.
The prevalence of autoimmune hypothyroidism in childhood
is approximately 1-2%, with a female predominance of 4:1.
Positive family history is evident in about 50% of cases.
Individuals with Hashimoto’s thyroiditis face an elevated risk
of other autoimmune conditions such as diabetes, alopecia,
vitiligo, and celiac disease (1). The characteristic feature of
Hashimoto’s thyroiditis is the presence of autoantibodies
against the thyroid, leading to diffuse lymphocytic infiltration of
the thyroid gland by thyroid-specific B and T cells.

The pathogenesis of the disease involves autoreactivation of T
and B lymphocytes, their infiltration into the thyroid gland, and
the development of antibodies against three primary thyroid
antigens—thyroid peroxidase (TPO), thyroglobulin (TG), and
thyroid-stimulating hormone receptor (TSHR) (2, 3).

Several studies on adults have shown that prophylactic
levothyroxine (LT4) treatment in euthyroid patients diagnosed
with Hashimoto’s thyroiditis aids in the regression of serological
or cellular markers and goiter (4-6). However, there is currently
no study demonstrating the impact of initiating levothyroxine
treatment at TSH levels below the upper limit of 10 pU/ml on
growth, development, and cognitive functions.

In our study, we aimed to assess the autoantibody levels,
thyroid ultrasonographic findings, thyroid hormone levels,
and clinical manifestations of patients diagnosed with
Hashimoto’s thyroiditis, whether they were monitored with or
without levothyroxine treatment. Consequently, we sought to
evaluate the influence of hormone replacement therapy on the
autoimmune-induced damage to the gland and the clinical
course of the disease.

MATERIAL AND METHODS

In this study, retrospective analysis was performed on the
medical records of a total of 249 patients diagnosed with
Hashimoto’s thyroiditis. Among them, 133 were monitored

without treatment, and 116 received hormone replacement
therapy due to the presence of AntiTPO and/or AntiTG
autoantibody positivity at Ankara Bilkent City Hospital Child
Health and Diseases Clinic. The study was approved by Ankara
Bilkent City Hospital, Clinical Research Committee No. 1
(14.10.2020- E1-20-1041).

Serum TSH was measured using the SIEMENS® Healthlineers
Atellica IM Thyroid Stimulating Hormone 3-Ultra (TSH3-UL),
fT4 with SIEMENS® Healthlineers Atellica IM Free Thyroxine
FT4*A, and antiTPO and antiTG autoantibodies with SIEMENS®
Healthlineers Atellica IM AntiThyroglobulin (aTgll) and SIEMENS®
Healthlineers Atellica IM AntiTPO kits.

The evaluation encompassed patient demographics, including
age and gender, clinical or biochemical status regarding
hypothyroidism, euthyroidism, or hyperthyroidism, dosage
and duration of LT4 hormone replacement therapy, clinical
characteristics, and serum levels of antiTG, antiTPO, fT3, fT4,
and TSH.

Patients with serum TSH levels >6.5 mU/L and normal fT4
values were classified as having subclinical hypothyroidism.
Clinical, laboratory values, and ultrasonographic findings were
assessed at baseline, 6, and 12" months. Patients without
regular outpatient follow-up and those with missing file data
were excluded from the study.

LT4 hormone replacement therapy was initiated in patients
with goiter and clinical manifestations of Hashimoto’s thyroiditis
(HT), or serum TSH levels >10 mIU/L with normal fT4 values.
It was also initiated in cases of overt hypothyroidism with high
serum TSH levels (>10 mIU/L) and low T4 levels (<0.7 mIU/L),
as well as in patients with normal serum TSH and T4 levels but
markedly elevated thyroid antibodies (antiTPO and/or antiTG)
exceeding 1000 1U/ml.

Statistical Analysis

Data IBM SPSS Statistics 18® Copyright SPSS Inc. Analyzed
using 1989, 2010 software. The suitability of continuous
variables to normal distribution was examined with the
Kolmogorov-Smirnov  test. Categorical variables in the
study were presented with frequency and percentage, and
continuous variables were presented with mean, standard
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deviation, median, minimum and maximum values. Chi-square
and Fisher Chi-square significance tests, Yates and post
hoc Bonferroni correction were performed in the analysis of
categorical variables. Since parametric test assumptions were
not met, the Mann Whitney U test was used for independent
two-group mean comparisons, the Wilcoxon Signed Rank test
was used for dependent two-group mean comparisons, and
Friedman and post hoc pairwise comparison tests were used
for repeated measurements analysis. In the study, the statistical
significance level was accepted as 0.05.

RESULTS

The mean age of the total 249 patients enrolled in the study
was 13.91+3.71 years, with an average age at the time of
diagnosis being 11.51+£3.79 years. Among these, 116 patients
(46.6%) belonged to the group monitored without treatment

Table I: Age analyzes by treatment groups

(Mean age 13.97 + 3.71), and 133 patients (53.4%) were in the
group receiving treatment (Mean age 14.02 + 3.41) (Table ).

At the time of diagnosis, clinical findings were present in
35.34% (88 patients) of the individuals, with the following
frequency: menstrual irregularity, hair loss, constipation,
weakness, palpitations, tremor, headache, loss of appetite,
obesity, short stature, learning disability, edema, inguinal hernia,
exophthalmus, burning on the soles of the feet, chills, and
hirsutism.

Throughout the follow-up period, it was observed that clinical
findings persisted in 63 patients (25.30%), improved in 11
patients (4.42%), and regressed in 10 patients (4.01%). In
the group monitored without treatment, clinical findings were
present in 24.14% of cases, and clinical regression was noted
in 0.86% during follow-up. Among those receiving hormone
replacement LT4 therapy, the average treatment dose was
1.55+4.32 mcg/kg/day, and the average treatment duration

Treatment (-)

Treatment (+)

meanz=std IV_Iedlan meanz=std IV_Iedlan P
(min-max) (min-max)
Age (years) 18.97 £ 3.71 15.1 (3.5-19.7) 14.02 + 3.41 14.7 (3.7-19.9) 0.823
Age at diagnosis (years) 11.6 £ 3.97 12 (3-17) 11.44 £ 3.64 12 (1-17) 0.476
Weight (kg) 51.34+20.42 50.2 (14-108.3) 49.6 + 16.23 50.2 (16-112) 0.524
Weight (percentile) 52.95+34.22 53 (3-99) 49.86 + 34.14 48 (3-99) 0.501
Height (cm) 152.63+20.5 159 (94-187) 152.18 + 15.6 156.4 (95-184.5) 0.206
Height (percentile) 49.92+30.08 51 (2.7-99) 46.94 + 30.1 45 (3-99) 0.347
Mann Whitney u test was performed and the data are shown with mean and median (min-max) values
Table lI: Clinical findings characteristics according to treatment groups
Variable (n:249) Treatment (-)* Treatment (+)* p

Initial clinical findings

No 78 67.24 83 62.41 0.426

Yes 38 32.76 50 37.59
Clinical findings during follow-ups

No 87 75.0 89 66.92

Yes 28 24.14 35 26.32 0.044

Regressed* 1 0.86 9 6.76

Chi-square test was performed and the data are shown with frequency and column percentage values.* n(%), ¥The regression was significantly
higher in the treatment (+) group (p=0.044). (Chi-square, post hoc Bonferroni correction made)

Table llI: Goiter stages according to treatment groups

Stages Treatment (-)* Treatment (+)* P
0 94 81.038 94 70.68 0.163
1 1 0.86 4 3.01 0.163
1a 6 517 3 2.26 0.163
1b 8 6.90 16 12.03 0.163
2 6 517 12 9.02 0.163
S 1 0.86 4 3.01 0.163
Total 116 100.0 133 100.0 0.163

*n(%), Chi-square test was performed and the data are shown with frequency and column percentage values

Turkish J Pediatr Dis/Ttrkiye Cocuk Hast Derg / 2024; 18: 60-66



Table IV: Change in laboratory values of patients over time
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0" month 6" month 12t month P
No treatment
TSH (n:92) Mean +sd 4.04+4.36 3.68+5.17 8.22+1.96 0.544
Median (min-max) 3 (0.01-29) 2.8 (0.03-48.3) 3(0-10.2)
sT4 (n:90) Mean+sd 1.26+1.60 1.30+1.04 1.38+1.61 0.0122
Median (min-max) 1.12 (0.6-16) 1.17 (0.6-10) 1.19 (0.88-16.40)
sT3 (n:21) Mean +sd 4.82+3.59 4.56+2.51 3.99+1.09 0.953
Median (min-max) 4.30 (2.40-20) 4.20 (2.16-14.40) 3.80 (2.90-8.08)
Anti TG (n:37) Mean +sd 708.40+2790.94 210.39+444.53 737.04+2140.01 0.936
Median (min-max) 48.9 (0.10-16972) 50 (0.9-2130) 83 (13.5-11962)
Anti TPO (n:44) Mean +sd 888.41+2741.24 915.57+1957.78 1488.46+2780.01 0.0012
Median (min-max) 90.5 (0.4-17005) 173 (0.7-11529) 196 (28-11983)
With treatment
TSH (n:115) Mean +sd 97.70+£829.711 11.40+£24.84 6.26+14.84 0.0022
Median (min-max) 7.7 (0-8908) 5.8 (0-150) 3.8 (0-150)
sT4 (n:113) Mean +sd 1.12+0.77 1.23+1.20 1.27+0.34 <0.001°
Median (min-max) 0.94 (0.25-4.89) 1.13 (0.3-18.5) 1.20 (0.7-3.29)
sT3 (n:37) Mean +sd 6.14+4.76 4.86+3.51 4.18+1.72 0.584
Median (min-max) 4.36 (0.62-20) 3.80 (0.65-19.70) 3.70 (1.02-11.50)
Anti TG (n:50) Mean +sd 496.44+846.73 731.26+1706.25 2158.38+6214.94 0.246
Median (min-max) 116.2 (0.5-4193) 125.7 (0.9-10000) 174.5 (3.4-39000)
Anti TPO (n:59) Mean +sd 2422.69+4364.44 2942.19+4385.35 3904.47+4692.24 0.196

Median (min-max)

708 (2.5-23108)

951 (1.4-19831)

1562 (30-13000)

Friedman test and post hoc pairwise comparisons were performed. a: There is a significant difference between the 0" month and the 12" month.

b:The 12" month is significantly different from the others. c: All groups are significantly different from the others.

was 2.21+9.41 years. Clinical findings were present in 26.32%
of cases in the treatment group, with clinical regression
observed in 6.76% during follow-up (p=0.044) (Table II).
Additionally, during the follow-ups, it was observed that there
was no significant change in goiter staging between the two
groups that were monitored without treatment and those that
received treatment (Table IlI).

When evaluating laboratory findings within each period,
TSH and anti-TPO values were significantly lower (p<0.001
to p<0.001), and fT4 values were significantly higher in the
untreated group at the beginning of the follow-up compared
to the treated group (p=0.008). In the 6th month of follow-up,
TSH, anti-TG, and anti-TPO levels in the untreated group were
found to be lower than those in the treated group (p<0.001,
p=0.044, and p=0.001). In the 12" month of follow-up, anti-
TG and anti-TPO levels in patients without treatment were
significantly lower than those in the treated group (p=0.036
and p<0.001) (Table IV). When all patients, whether untreated
or treated, were evaluated, a decrease in TSH levels and an
increase in anti-TPO values were observed at the 12-month
follow-up (p=0.004 and p=0.001). Additionally, serum fT4 levels
in all patients at the 12" month were higher than at other times
(p<0.001). No significant change was observed in serum fT3
and anti-TG levels over time during follow-up (p=0.723 and
p=0.379) (Table IV).

In the follow-up of patients in the untreated group, significant
increases were detected in serum fT4 and anti-TPO values

(p=0.012 and p=0.001). However, there was no significant
difference in serum TSH, fT3, and anti-TG levels over time
(p=0.544, p=0.953, and p=0.936) (Table IV).

Among the patients, those who received LT4 hormone
replacement therapy showed a significant decrease in serum
TSH levels and a significant increase in serum fT4 levels during
their 12-month follow-up (p=0.002 and p<0.001, respectively).
Additionally, although there was an increase in serum anti-TPO
and anti-TG levels over time, no change was detected in serum
T3 levels (Table IV).

The changes in the initial and follow-up thyroid ultrasound
findings of patients receiving and not receiving thyroid hormone
replacement therapy are presented in Table V.

DISCUSSION

The aim of this study was conducted to evaluate the effect of
hormone replacement therapy in patients with Hashimoto’s
thyroiditis, also known as chronic autoimmune thyroiditis,
on autoimmunity damage in the thyroid gland. A total of 249
patients were evaluated in this study. In our study, similar to the
literature. the diagnosis of Hashimoto’s thyroiditis was found
to be more common in female gender (78.31%) than in male
gender (21.69%).

In an ltalian study encompassing 715 patients and evaluating
both the adult and pediatric populations, a significant reduction
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Table V: Change in USG findings according to treatment groups

i Second USG
Group First USG p
(-) (+) Total
Colloid cyst
clloleliee 0 48 (90.56) 5(9.43) 53 (100.0)
Treatment () ) 3 (60.00) 2 (40.00) 5 (100.0) 0.106
Total 51 (87.93) 7(12.10) 58 (100.0)
Treatment (+) ) 54 (80.59) 13 (19.40) 67 (100.00)
+) 4 (50.00) 4 (50.00) 8 (100.00) 0.132
Total 58 (77.33) 17 (22.67) 75 (100.00)
Heterogeneous parenchyma
Tt @ ) 9 (69.23) 4(30.77) 13 (100.00)
+) 0(0.00) 54 (100.00) 54 (100.00) 0.001
Total 9(13.43) 58 (86.57) 67 (100.00) < 0.001
Treatment (+) ) 5 (55.56) 4 (44.44) 9 (100.00) <
(+) 4 (5.33) 71 (94.67) 75 (100.00)
Total 9(10.71) 75 (89.28) 84 (100.00)
Nodul
Treatment (-) (=) 47 (87.03) 7 (12.96) 54 (100.00)
+) 4(30.77) 9 (69.23) 13 (100.00) <0.001
Total 51 (76.12) 16 (23.88) 67 (100.00)
Treatment (+) () 75 (97.40) 2 (2.60) 77 (100.00)
(+) 3 (42.86) 4(57.14) 7 (100.00) <0.001
Total 78 (92.86) 6 (7.14) 84 (100.00)
Increased blood flow
Treatment (- () 47 (79.66) 12 (20.34) 59 (100.00)
) 1(14.29) 6 (85.71) 7 (100.00) 0.001
Total 48 (72.79) 18 (27.27) 66 (100.00)
Treatment (+) () 47 (73.44) 17 (26.56) 64 (100.00)
+) 6 (30.00) 14 (70.00) 20 (100.00) 0.001
Total 53 (63.09) 31 (36.91) 84 (100.00)
Fibrous band
Treatment () ) 53 (88.33) 7 (11.67) 60 (100.00)
(+) 3 (50.00) 3 (50.00) 6 (100.00) 0.057
Total 56 (84.85) 10 (15.15) 66 (100.00)
Treatment (+) ) 58 (81.69) 13 (18.31) 71 (100.00)
+) 8 (61.54) 5 (38.46) 13 (100.00) 0.208
Total 66 (78.57) 18 (21.43) 84 (100.00)
Pseudonodul
Treatment () ) 42 (82.35) 9(17.65) 51 (100.00)
+) 3 (37.50) 5 (62.50) 8 (100.00) 0.020
Total 45 (76.27) 14 (23.79) 59 (100.00)
(+) 10 (38.46) 16 (61.54) 26 (100.00) 0.002
Total 53 (64.63) 29 (35.37) 82 (100.00)

Chi square (exact) test was performed and the data are shown with frequency and line percentage values.

in serum anti-TPO levels was observed after a 12-18 month
follow-up period among patients undergoing L-thyroxine
treatment (7). Contrary to these findings, our study did not
detect a significant change in serum anti-TPO levels within
the treatment group during the follow-up period (p=0.196).
However, we observed a significant increase over time in the
untreated group (p=0.001). These outcomes suggest that,
despite the persistent nature of the autoimmune condition, it
can be partially managed with treatment.
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Another study reported that, during an average follow-up of
22.5 months, 8% of 181 patients with Hashimoto’s thyroiditis
developed subclinical hypothyroidism, 13% developed overt
hypothyroidism, and 6% exhibited nodule formation (8).
Similarly, in a comparable study, it was documented that LT4
hormone replacement therapy was initiated in 13 out of 37
initially euthyroid patients who were followed without treatment,
owing to the development of subclinical or overt hypothyroidism
during the follow-up period (9). This underscores the notion



that, even though an individual may be euthyroid at the time of
Hashimoto’s thyroiditis diagnosis, hypothyroidism may evolve
over time. Consequently, regular outpatient clinic follow-ups
and thyroid function tests at predetermined intervals become
essential.

In another study investigating patients with Hashimoto’s
thyroiditis (HT), both those under monitoring with or without
treatment, it was observed that the group without treatment
exhibited the highest serum anti-TPO levels. However, no
significant correlation was identified between measured serum
anti-TPO levels and serum fT4 and TSH levels (10). In our study,
when we analyzed the initial, 6%, and 12th month controls
separately, we observed lower antibody titers in the group
without treatment.

A 2019 single-center study involving 83 cases, with 46.8%
euthyroidism, 33.7% subclinical hypothyroidism, 17.7%
hypothyroidism, 2.5% overt hyperthyroidism, and 2.5%
subclinical hyperthyroidism, found higher serum anti-TPO and
antiTG antibody levels in the treatment-initiated group, similar
to our findings (p=0.01, p=0.051) (9).

In a Danish study examining retrospective data from 4649
HT-diagnosed patients, it was reported that initial thyroid
autoantibodies were higher in patients who developed thyroid
dysfunction during follow-up (12). These findings suggest that
greater gland damage may occur when high autoantibody
titers are present. Consequently, we propose that initial serum
autoantibody levels may serve as a valuable predictor of the
likelihood of developing hypothyroidism during follow-up.

A study aiming to elucidate the impact of prophylactic LT4
treatment on the prognosis of Hashimoto’s thyroiditis reported
the benefits of early replacement therapy in euthyroidic patients.
While a decrease was noted in serum anti-TPO levels in cases
diagnosed with HT receiving LT4 treatment, no decrease in
antibody titers was observed in the untreated group (12).

Multiple studies have established a robust relationship
between elevated serum TSH levels, increased serum thyroid
autoantibodies, and augmented thyroid volumes (12-14).
This observation reaffirms the association between high
autoantibody levels and glandular damage, underscoring the
importance of understanding the thyroid dysfunction that leads
to clinical responses. In our study, we observed no significant
changes in the ultrasound findings of patient groups diagnosed
with HT, whether they received treatment or were monitored
without treatment, during the first and second evaluations at
the sixth month.

However, when evaluating patients undergoing treatment,
this observation turned negative in 30% of those with
increased blood flow in the initial ultrasound (p=0.001) (Table
V). Additionally, it was noted that only 38.46% of the 13
treated patients exhibited a positive fibrous band in their initial
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ultrasound, and the majority of patients (61.54%) showed a
negative result in the subsequent ultrasound (p=0.104) (Table
V). In patients monitored without treatment, none of those with
heterogeneous parenchyma observed in the initial ultrasound
showed a negative result.

A study by Romaldini et al. (15), investigating the effects of
LT4 treatment on autoantibody levels, lipid profile, and thyroid
volume, revealed an 81% decrease in the thyroid volume of
10 patients after 6 months of levothyroxine treatment (15). The
ultrasonographic changes detected in the follow-up of patients
initiating treatment suggest that HT treatment may shield the
gland from autoimmune damage. However, in our study, we
observed no significant change in goiter staging between the
two groups followed with or without treatment.

In a Korean study involving 153 patients (139 female and 14
male, ratio 9.9:1), the most common presenting complaint was
thyroid gland enlargement (71.9%), followed by weight gain or
fatigue (20.9%). For the remaining patients, it was detected
during routine screening in the absence of thyroid dysfunction
or other autoimmune diseases (16). In a study covering 102
cases diagnosed with Hashimoto’s thyroiditis between 2005
and 2010 in our country, the most common complaints were
neck swelling (41.1%), fatigue (12.7%), dry skin (11.7%),
growth retardation (11.7%), hair loss (11.7%), and decreased
academic success (10.7%), along with irritability (8.8%), cold
intolerance (7.8%), and constipation (3.9%) (17).

Another study conducted in our country evaluated 41 female
patients diagnosed with Hashimoto’s thyroiditis, aiming
to uncover the relationship between psychiatric disorders
(depressive disorder, generalized anxiety disorder, ADHD, and
social phobia) and Hashimoto’s thyroiditis (18). In our study, the
majority of patients belonged to the asymptomatic silent group,
with only 35.34% (88 patients) exhibiting clinical findings.

In the follow-up of the group receiving treatment, it was
observed that the clinical findings did not improve in 66.92% of
the patients. the clinical complaints continued in 26.32% and
the clinical findings regressed in 6.76% (p=0.044). In a study
between 2012 and 2019 in our country that included patients
diagnosed with Hashimoto’s thyroiditis and receiving hormone
replacement therapy it was reported that serum antiTPO levels
decreased after LT4 treatment (19). In another study, it was
observed that serum antiTG levels were high at the beginning
and serum antiTPO levels increased progressively during
follow-up (12,13).

In  conclusion, considering the detrimental impact of
autoimmunity in Hashimoto’s thyroiditis (HT), regular patient
follow-ups are deemed crucial. Drawing upon the findings of our
study, the initiation of hormone replacement therapy, particularly
in the presence of elevated autoantibody levels, especially anti-
TPO, and in cases where serum TSH levels are mildly elevated,
may be considered beneficial. Early commencement of
hormone replacement therapy in Hashimoto’s thyroiditis holds
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the potential to alleviate adverse clinical effects during follow-
up, enhance patient comfort, and mitigate clinical complaints.

REFERENCE

1. Aversa T, Corica D, Ziili G, Pajno GB, Salzano G, De Luca F,
et al. Phenotypic expression of autoimmunity in children with
autoimmune thyroid disorders. Front Endocrinol 2019 10:476.

2. Cappa M, Bizzarri C, Crea F. Autoimmune thyroid diseases in
children. J Thyroid Res 2010 2011:675703.

3. Morshed SA, Latif R, Davies TF. Delineating the autoimmune
mechanisms in Graves’ disease. Immunol Res 2012;54:191- 203.

4. Aksoy DY, Kerimoglu U, Okur H, Canpinar H, Karaagaoglu E,
Yetgin S, et al. Effects of prophylactic thyroid hormone replacement
in euthyroid Hashimoto’s thyroiditis. Endocr J 2005;52:337-43.

5. Padberg S, Heller K, Usadel KH, Schumm-Draeger PM. One-year
prophylactic treatment of euthyroid Hashimoto’s thyroiditis patients
with levothyroxine: is there a benefit? Thyroid 2001;11:249-55.

6. Dorr HG, Bettendorf M, Binder G, Karges B, Kneppo C, Schmidt
H, et al. Levothyroxine Treatment of Euthyroid Children with
Autoimmune Hashimoto Thyroiditis: Results of a Multicenter.
Randomized. Controlled Trial Horm Res Paediatr 2015;84:266-74.

7. Yavwuz K, Aylanc H. Retrospective evaluation of clinical and
laboratory features of pediatric patients with Hashimoto’s thyroiditis.
Troia Med J 2021;2: 85-9.

8. Kara O. Clinical and Laboratory Characteristics of Children
and Adolescents with Hashimoto Thyroiditis at Diagnosis and
During Follow-upAnkara Universitesi Tip Fakiltesi Mecmuasi
2019;72:314-9.

9. Korkmaz O, Ozen S, Goksen D, Darcan S. Clinical Characteristics
and Follow-up Findings of the Cases Pediatric Hashimoto’s
Thyroiditis- a Single Centre Experience. Konuralp Tip Dergisi
2019;11: 89-94.

10. Kust D, Matesa N. The impact of familial predisposition on
the development of Hashimoto’s thyroiditis. Acta Clin Belg
2020;75:104-108.

11. Padberg S, Heller K, Usadel KH, Schumm-Draeger PM. One-year
prophylactic treatment of euthyroid Hashimoto’s thyroiditis patients
with levothyroxine: is there a benefit? Thyroid 2001;11:249-55.

12. Radetti G, Gottardi E, Bona G, Corrias A, Salardi S, Loche
S. Study Group for Thyroid Diseases of the ltalian Society for
Pediatric Endocrinology and Diabetes (SIEDP/ISPED). The natural
history of euthyroid Hashimoto’s thyroiditis in children. J Pediatr
2006;149:827-32.

13. BUlow Pedersen |, Laurberg P, Knudsen N, Jorgensen T, Perrild H.
Ovesen L. Rasmussen LB. A population study of the association
between thyroid autoantibodies in serum and abnormalities in
thyroid function and structure. Clin Endocrinol (Oxf) 2005;62:713-
20.

14. Mariotti S, Caturegli P, Piccolo P, Barbesino G, Pinchera A.
Antithyroid peroxidase autoantibodies in thyroid diseases. J Clin
Endocrinol Metab 1990;71:661-9.

15. Romaldini JH, Biancalana MM, Figueiredo DI, Sarah CS, Mathias
PC. Effect of L-thyroxine administration on antithyroid antibody
levels. lipid profile. and thyroid volume in patients with Hashimoto’s
thyroiditis. Thyroid 1996;6:183-8.

16. Lee HS, Hwang JS. The natural course of Hashimoto’s thyroiditis
in children and adolescents. J Pediatr Endocrinol Metab
2014;27:807-12.

Turkish J Pediatr Dis/Ttrkiye Cocuk Hast Derg / 2024; 18: 60-66

17. Yesilkaya E, Belen B, Bideci A, Camurdan O, Boyraz M, Cinaz

P. Clinical features of children and adolescents with chronic
autoimmune thyroiditis. Gulhane Tip Dergisi 2008; 50:147-50.

18. Aydin E. Otoimmin tiroid hastasl adolesan kizlarin psikopatolojik

incelemesi. Tipta Uzmanlik Tezi. Sakarya Universitesi Tip Fakuiltesi
Hastanesi Cocuk Endokrinoloji Bilim Dali 2018.



Turkish Journal of Pediatric Disease 67

Case Report Olgu Sunumu Tiirkiye Cocuk Hastaliklan Dergisi

A Rare Cause of Chronic Pyelonephritis:
Xanthogranulomatous Pyelonephritis
Kronik Piyelonefritin Nadir Bir Nedeni: Ksantogranulomatdz
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ABSTRACT

Xanthogranulomatous pyelonephritis (XGP) is a chronic, destructive, granulomatous inflammation of the renal parenchyma
leading non-functioning kidney. Contrast-enhanced computed tomography (CT) is the most useful diagnostic method.
A 6-year-old female patient admitted to us with complaints of abdominal pain, fever, fatigue, weakness. Recurrent
urinary tract infection was present in her history. The patient’s urine specimen revealed leukocyturia, hematuria, positive
for nitrite and bacteria, white blood cell: 12.7x10° /microl, hemoglobin: 6.2 g/dl and C-reactive protein (CRP): 101 mg/
dl. In the urinary system Ultrasound (US) imaging, the contours of the left kidney were irregular and lobulated, and
medullary punctate echogenicity and calcifications were present. Contrast-enhanced abdominal CT showed increased
left kidney size and opacities suggestive of stone in the collecting system; pararenal area was heterogeneous. Although
the patient’s gentamicin treatment was completed in 7 days and meropenem treatment in 14 days, acute phase
reactants did not regress. No activity uptake was observed in the left kidney lodge in renal cortical scintigraphy. Left total
nephrectomy was performed with the diagnosis of non-functioning left kidney and chronic pyelonephritis. Kidney biopsy
material were reported as XGP. XGP is a rare and aggressive cause of chronic pyelonephritis with serious consequences
such as nephrectomy requirement.

Key Words: Chronic pyelonephtritis, Pyelonephritis, Urinary tract infections, Xanthogranulomatous pyelonephritis, XGP

oz

Ksantogranilomat6z piyelonefrit (XGP), bébrek parankiminin fonksiyon kaybina yol agan kronik, yikici, grantlomat6z
bir enflamasyonudur. Kontrastl bilgisayarl tomografi (BT) en yararl tani ydntemidir. Bu yazida karin agrisi, ates, halsizlik
sikayetleri ile bagvuran ve XGP tanisi alan alti yasinda kiz hastadan bahsedildi. Ozgecmisinde tekrarlayan idrar yolu
enfeksiyonu dykisli mevcuttu. idrar incelemesinde I&kositiiri, hematiri, nitrit ve bakteri poxzitifligi mevcuttu. Laboratuvar
analizinde beyaz kan htcresi: 12.7x10° /mikrol, hemoglobin: 6.2 g/dl ve C-Reaktif Protein (CRP): 101 mg/dI saptandi.
Uriner sistem ultrasonda sol bébregin konturlar diizensiz ve lobiler olup, mediiller punktat ekojenite ve kalsifikasyonlar
mevcuttu. Kontrastl abdominal BT’'de sol bébrek boyutunda artis ve toplayici sistemde tagi distndUren opasiteler
goruldU; pararenal alan heterojendi. Hastanin gentamisin tedavisi 7 gline, meropenem tedavisi 14 gline tamamlanmasina
ragmen akut faz reaktanlarinda gerileme olmadi. Renal kortikal sintigrafide sol bobrek lojunda aktivite tutulumu
gbzlenmedi. Fonksiyone olmayan sol bdbrek ve kronik piyelonefrit 6n tanilar ile hastaya total nefrektomi uygulandi.
Bobrek biyopsi materyali XGP ile uyumluydu. XGP, nefrektomi gereksinimi gibi ciddi sonuglart olan kronik piyelonefritin
nadir ve agresif bir nedenidir. Akut faz reaktanlarinda beklenen diists saglanamayan ve piyurisi devam eden ¢ocuklarda
ayincl tanida disunulmelidir.
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INTRODUCTION

Xanthogranulomatous pyelonephritis (XGP) is a chronic,
destructive, granulomatous inflammation of the renal
parenchyma leading non-functioning kidney. The most
frequently associated conditions are chronic urinary tract
obstruction or ongoing infections due to kidney stones (1,2).
Recurrent urinary tract infections due to Escherichia coli and
Proteus mirabilis are frequently present in the history (3). The
disease develops when renal or perirenal tissue is replaced by
granulomatous tissue filled with lipid-laden macrophages due
to a defect in macrophage-mediated bacterial degradation
(4). Contrast-enhanced computed tomography (CT) is the
most useful diagnostic method, demonstrating multiloculated
abnormal kidney tissue consisting of dilated collecting systems
surrounded by multiple hypoechoic areas with contrast
enhancement. In addition, it can demonstrate the stones
in the collecting system and the dissemination of the lesion
in the kidney (5,6). XGP may imitate other neoplastic and
inflammatory kidney diseases (7). It is a rare condition seen in
0.6% of histological examinations of chronic pyelonephritis and
19.2% of pyelonephritis resulting in nephrectomy (8). In this
paper, we aimed to present our case, which is rare in childhood
and treated with unilateral total nephrectomy, in the light of
radiological findings and literature.

CASE

A 6-year-old, 8-month-old female patient applied to our
emergency outpatient clinic with complaints of weakness that
lasted for about 1 month and abdominal pain, fever, and fatigue
for a week. She was born 2750 gr at 33 weeks, and she had no
history of hospitalization before. It was learned from her history
that she had occasional abdominal pain and that she had
been treated with antibiotics several times with the diagnosis
of urinary tract infection. She had no regular medication. On
physical examination, weight: 17.5 kg (3-10p), height: 114 cm
(10-25 p), cardiac pulse: 124/min, Blood Pressure: 108/66 mm/
Hg, temperature was 38.2°C. The skin and conjunctiva were
pale and there was widespread tenderness in the abdomen.
Other systemic examination was normal.

In laboratory analysis, white blood cell: 12.7x10° /microl,
hemoglobin: 6.2 g/dl, hematocrit 22.6%, MCV: 52 fL,
RDW:21.7% (12.2-14.4), reticulocyte 2.3%, C-reactive protein
(CRP): 101 mg/dlI (0-8), procalcitonin 0.09 mcg/dl, iron 10 mcg/dl
(50-120), total iron-binding capacity 222 mcg/dl (50-120), ferritin
16.9 mcg/L (11-307), urea: 22 mg/dl (17-47), creatinine:0.23
mg/dl (0.24-0.73), uric acid: 3.8 mg/dl, (2.5-7.2), albumin 33.1
g/L (35-55). Direct Coombs was negative, and distribution of
hemoglobin electrophoresis was normal. The patient’s urine
specimen revealed a density of 1033, pH: 6.5, positive for nitrite
and bacteria. There were 92 WBCs/hpf, 32 RBCs/hpf. Kidney
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functions, liver tests, serum electrolyte levels, and B12 levels
were within normal limits. In the peripheral smear, neutrophil
dominance (65%) was present, and no atypical cells and blasts
were observed. Hypochromic microcytic erythrocytes were
seen. The erythrocyte suspension was transfused to the patient.
Empirical ceftriaxone treatment was initiated, and symptoms
regressed within 48 hours and fever control was achieved.
Urine culture was negative. At the 72" hour of treatment, the
patient was consulted with pediatric nephrology and pediatric
infection, with an increase in CRP (132 mg/dl and 147 mg/d|,
respectively) and ongoing leukocyturia in the control urinalysis.
Her treatment was changed to meropenem and gentamicin.

In the urinary system Ultrasound (US) imaging, the long axis
of the left kidney was 10 cm, the parenchyma thickness was
13 mm, and the Antero-posterior (AP) diameter was 11 mm.
The contours of the left kidney were irregular and lobulated,
and medullary punctate echogenicity and calcifications were
present. Corticomedullary differentiation was lost. Dilatation and
heterogeneous appearance were observed in the pelvicalyceal
structures, and there was thickening of the calyx walls. The
left pararenal area was heterogeneous and edematous. The
long axis of the right kidney was 103 mm, the parenchyma
thickness was 12 mm, and its parenchymal echogenicity was
normal. Contrast-enhanced abdominal CT showed increased
left kidney size and 7 mm diameter opacities suggestive of
stone causing artifacts in the collecting system, and moderate
to severe ectasia in the left kidney. The left pararenal area was
heterogeneous, and the left ureter was dilated (Figure1). There
was no vesicourethral reflux in the voiding cystourethrogram.

Figure 1: Contrast-enhanced abdominal computed tomography
showing multiloculated appearance, ectasia, stones in the collecting
system and heterogenous pararenal area of the left kidney



Figure 2. Nephrectomy material of non-functioning left kidney with
yellow-green abscess areas in the cortex

Although the patient’s gentamicin treatment was completed
in 7 days and meropenem treatment in 14 days, acute phase
reactants did not regress. In renal cortical scintigraphy with
technetium-99m (Tc-99m) dimercaptosuccinic acid (DMSA),
right kidney contours and size was normal, parenchymal
uptake was homogeneous. No activity uptake was observed
in the left kidney lodge. Left total nephrectomy was performed
to the patient with the diagnosis of non-functioning left kidney
and chronic pyelonephritis. Kidney biopsy material with
yellow-green abscess areas in the cortex and the presence
of pancytokeratin (-) and CD68 (+) staining were reported as
XGP (Figure 2). The patient was discharged with oral cefixime
on the 7™ postoperative day without any complications. Acute
phase reactants turned negative on the post operative 6 day.
The patient is currently being followed up as an outpatient with
normal renal function 4 months after surgery.

DISCUSSION

XGP is the chronic inflammation of renal parenchyma, causing
non-functional kidney (1). The most common symptoms in
children are fever, abdominal or flank pain and growth retardation.
Urinary system symptoms such as dysuria, frequency and
bloody urine may also be seen (3). Physical examination may
reveal fever, pallor due to anemia, palpable unilateral or bilateral
renal mass, costovertebral angle tenderness, nephrocutaneous
fistulas, and rarely hepatomegaly due to liver invasion (3).
Karabulut et al. (9) reported abdominal pain, weight loss
and pallor; and Caixeta et al. (10) reported fever, pallor, and
abdominal distension in their papers. In our patient, the initial
complaints were fever, abdominal pain, weakness, and pallor,
similarly. In patients with XGP, leukocytosis, anemia, increase in
erythrocyte sedimentation rate, CRP, urea, and creatinine, as
well as abnormalities in liver function tests due to mild biliary
retention may be observed (11,12).
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Urinalysis may reveal pyuria, bacteriuria, or hematuria. It
has been reported that organisms such as Escherichia coli,
Proteus mirabilis, Pseudomonas spp., Enterococcus faecalis
and Klebsiella spp. grow in urine culture (11,12). In our case,
resistant pyuria was present, and no microorganism growth
was detected in the urine culture. Previously used antibiotics
and the intense infection in the perinephric area were thought
to be the cause of negative urine culture.

Staghorn stones can be shown radiologically on abdominal plain
radiographs. CT is the most useful imaging in the diagnosis of
XGP cases. With contrast-enhanced imaging, abnormal kidney
tissue consisting of dilated collecting system with multiloculated
appearance, multiple hypoechoic areas with contrast uptake
around it, stones in the collecting system and the spread of the
lesion in the kidney can be shown (5,6). Magnetic resonance
imaging (MRI) can be performed in patients with contrast material
allergy. Reduced kidney function can be demonstrated with Tc-
99m DMSA scan. Biopsy and immunohistochemical staining
(PAS positive staining) are other diagnostic methods (11,12).
Karabulut et al. (9) reported parenchymal loss in the kidney,
contamination in the perirenal fat planes, and nephrocalcinosis
in their cases. Contrast-enhanced CT in our patient supported
the diagnosis with a similar radiological appearance in the left
kidney and pararenal region, and complete loss of function in
the left kidney was revealed by renal parenchymal scintigraphy.

XGP is seen in 3 forms: diffuse, segmental, and focal. While
segmental involvement is seen in the segmental type, there
is localized cortex involvement not associated with the pelvic
region in the focal type (13). The most common type is diffuse
and has been divided into 3 stages by Malek and Elder. These
stages are;

e Stage 1 (nephritic): Disease limited to the kidney

e Stage 2 (Peri-nephric): Disease with renal pelvis and perirenal
fat involvement that has progressed into Gerato’s fascia.

e Stage 3 (Paranephric): It is a disease with adjacent organ or
retroperitoneal involvement (14).

Complications of XGP are psoas abscess, perinephric
abscess, nephro-cutaneous fistula, intestinal fistulas,
secondary amyloidosis, nephrotic syndrome, and sepsis (15).
In our case, the abscess in the renal parenchyma opened to
the calyces, causing sterile pyuria, and spread to the peri-
nephritic and retroperitoneal areas with perforation of the
renal parenchyma. Preoperative antibiotics and percutaneous
drainage have a place in the treatment of cases with focal or
segmental XGP. Partial or total nephrectomy can be performed
in cases unresponsive to treatment (16). While Caixeta et al.
(10) reported a complete recovery with antibiotic treatment in
their pediatric case, nephrectomy was required in both cases
of Karabulut et al. (9).

In conclusion, XGP is a rare and aggressive cause of chronic
pyelonephritis with serious consequences such as nephrectomy
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Nintedanib Treatment in a Child with Pulmonary Fibrosis
Pulmoner Fibrozis Gelisen Bir Cocukta Nintedanib Deneyimi
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ABSTRACT

Pulmonary fibrosis (PF) in children is a very rare, progressive, and life-threatening condition. There are advances in the

treatment of idiopathic PF in adults with the approval of antifibrotics like nintedanib. However, PF treatment in children is
still an inconclusive area that needs to be studied further. Here, we present the nintedanib experience in a child with PF.

Key Words: Bleomycin, Child, Interstitial, Lung disease, Nintedanib, Pulmonary fibrosis, Radiotherapy

0z

Cocuklarda pulmoner fibrozis (PF) cok nadir gordlen, ilerleyici ve yasami tehdit eden bir durumdur. Nintedanib gibi
antifibrotiklerin  onaylanmasiyla eriskinlerde idiyopatik PF tedavisinde ilerlemeler kaydedilmistir. Bununla birlikte,
cocuklarda PF tedavisi hala daha fazla calisiimasi gereken sonugsuz bir alandir. Burada, PF’li bir cocukta nintedanib

deneyimini sunuyoruz.

Anahtar Kelimeler: Bleomisin, Cocuk, intersitisyel, Akciger hastaligi, Nintedanib, Pulmoner fibrozis, Radyoterapi

INTRODUCTION

Pulmonary fibrosis (PF) is a rare condition that has been
described in some form of interstitial lung disease (ILD)
in children, such as surfactant disorders, hypersensitivity
pneumonitis and drug-induced pneumonitis. In children, drug-
induced lung fibrosis is usually associated with the drugs used
in many cancer treatments (1). One well-known drug for this
is bleomycin. Bleomycin is a chemotherapeutic used to treat
Hodgkin’s lymphoma (2). The most important limitation of
bleomycin therapy is the potential risk of developing PF (1).
Since there is no effective treatment for bleomycin-induced
pulmonary fibrosis, it is usually treated symptomatically.

Another factor contributing to lung injury is thoracic irradiation.
It has been shown that radiation in combination with bleomycin
increases the fibrogenic effect (3).

The main treatments for PF in children are corticosteroids
and hydroxychloroquine. Corticosteroids have a beneficial
effect on surfactant disorders, pulmonary hemosiderosis and
in severe cases of neuroendocrine cell hyperplasia of infancy.
Hydroxychloroquine is an alternative to steroids (4). If there
is no response to these treatments, antifibrotics may be the
treatment of choice for PF. One of the antifibrotics is nintedanib,
a tyrosine kinase inhibitor approved by the US Food and Drug
Administration (FDA) for idiopathic pulmonary fibrosis (IPF)
and other chronic progressive ILDs in adults. A recent study
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of nintedanib in children and adolescents reported the safety
profile of the drug (5). There is not enough data yet on the
effectiveness of the drug in children.

Here, we present a 36-week experience with nintedanib in a boy
who developed PF after treatment with a bleomycin-containing
regimen and thoracic radiotherapy for Hodgkin lymphoma.

CASE REPORT

An 11-year-old boy with Hodgkin lymphoma had a history of 8
cycles of adriamycin, bleomycin, vinblastine, and dacarbazine
(ABVD) protocol in 2020. His treatment continued with
radiotherapy to the right upper hemithorax between February
and March 2021 at a centre other than our hospital. One month
after his last radiotherapy, he presented with cough, tachypnoea
and dyspnoea on moderate exercise. His initial clinical
evaluations were made in the hospital for the first 8 months,
where he was treated for lymphoma. He was inititally treated with
antibiotics. He also received inhaled beta-agonists and inhaled
corticosteroids for three months. As there was no improvement
in his cough and dyspnoea, systemic corticosteroids (1 mg/kg/
day methylprednisolone) were started. An improvement in the
percentage of predicted forced vital capacity (FVC) values (from
43% 1o 56%) achieved with systemic corticosteroid treatment.
After the resolution of the tachypnoea, steroid doses were
gradually reduced and discontinued after 5 months. Despite
systemic steroids, the persistent cough became productive
and he described progressing exercise intolerance. Flexible
bronchoscopy was performed at the other hospital and showed
normal macroscopic findings. Bronchoalveolar lavage fluid was
free of malignant cells and microorganisms. At the follow-up
visit, decreased breath sounds were noted on the right side
compared to the left side. A chest computed tomography (CT)
was performed because of the blunting of the right costophrenic
angle on the chest X-ray. There was no pleural effusion, but
blunting of the costophrenic angle was noted. Eight months
after his last course of radiotherapy, the patient was admitted
to our hospital. He presented with progressive productive

Table I: Clinical follow-up characteristics

cough, shortness of breath and exercise intolerance. He was
not taking any medications for his symptoms at presentation.
His body weight was 26 kg (5p-10p), and his transcutaneous
saturation was 94% on room air. Physical examination revealed
decreased breath sounds in the right hemithorax. The patient
was unable to perform spirometry due to a severe cough. In
the 6-minute walk test (6-MWT), he walked 396 meters (below
the 3 percentile estimated for his height) and there was a
rapid drop in saturation with a minimum saturation of 80%.
Routine blood tests such as complete blood count, liver and
kidney function tests and blood gas analysis were normal. The
first chest CT scan performed before hospitalization showed
minimal traction bronchiectasis in the upper and lower lobes of
the right lung, thickening of the right major fissure and subpleural
reticular densities in both lungs, more prominent in the right
lung. The remission of the Hodgkin lymphoma was confirmed
by the oncology department of our hospital. Evaluation of the
lymphoma protocol showed that bleomycin doses were higher
than the accepted cumulative doses for children. Fifteen days
after admission to our hospital, oral nintedanib (75 mg twice
daily) was started due to a deterioration in his clinical condition,
with the approval of the off-label committee of the Ministry of
Health and the decision of a multidisciplinary meeting. The 75
mg dose of nintedanib was chosen based on the InPedILD
study, which recommended weight-based dosing. Following
the initiation of nintedanib, the patient was re-evaluated at the
1st, 2nd 4% gt and 9" month of treatment. The patient did not
receive any other medication during this period. Body weight,
transcutaneous saturation, pulmonary function tests (PFT) and
6-MWT evaluated at each visit are shown in Table I. Six month
after nintedanib therapy, respiratory symptoms and signs
worsened, oxygen requirements increased and non-invasive
ventilation began. He lost weight despite caloric support. He
had two pulmonary exacerbations requiring hospitalisation in
the last 3 months of the treatment. In addition to the clinical
deterioration, chest CT and chest X-ray (CXR) showed
progression of the parenchymal findings. A comparison of serial
chest CT scans and CXR taken before starting nintedanib and

Saturation (%) Predicted

6-minute walking test (distance

Nintedanib treatment Body (at restin the Predicted Predicted in meters /Percentile of the
duration weight 5 ST FVC(%)* FEV1 (%)* FEV1/FVC (%)* estimated to the height'
minimum Sp02)
The first admission 26 kg 94 N/C # N/C N/C 396 /<3 percentile / 80%
Before the treatment 24 kg 91 N/C N/C N/C Not performed
First month 24.5 kg 93 23 21 83 310 /<3 percentile / 80%
2" month 23.5 kg 94 N/C N/C N/C 286 /<3 percentile / 74%
4™ month 23.5 kg 95 N/C N/C N/C Not performed
6" month 23 kg 85 12 14 118 165 /<3 percentile / 68%
rd i [¢)
9" month 22 kg 65 N/C N/C N/C 476 / <3 percentile /78% (under the

3lt/min oxygen)

‘Spirometry results, TBased on standardized reference values, ¥No cooperation
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Figure 1: Chest X-ray at the first admission (before the nintedanib
treatment:on the right side; 6" months of nintedanib treatment: on the
left side)

— - —

Figure 2: Chest CT performed before nintedanib treatment. Axial CT
images show bronchiectasis, peribronchial thickening and reticulation
consistent with pulmonary fibrosis.

at month 6 is shown in Figures 1 and 2. In the 9th month of
treatment, mild nausea and vomiting due to nintedanib were
observed. As there was no improvement or stabilisation of
clinical and radiological findings, nintedanib treatment was
considered ineffective in our patient and was discontinued in
the ninth month of the treatment.

After discontinuation of treatment, the patient was referred
for lung transplantation as he was considered to be a suitable
lung transplant candidate. While waiting for transplantation, the
patient’s clinical condition deteriorated rapidly and ECMO was
initiated for respiratory failure. The patient died after 40 days of
ECMO.

DISCUSSION

Nintedanib is a tyrosine kinase inhibitor approved for IPF and
other chronic progressive ILDs in adults, but there is limited
experience in children (6). Here we report our experience
with nintedanib in a child with PF following bleomycin and
radiotherapy. In the early period after completing chemotherapy
and radiotherapy, he had pneumonitis that did not respond to
steroid treatment, and fibrosis developed in the lungs. For the
antifibrotic effect, treatment with nintedanib was initiated. During

Nintedanib experience in a child with pulmonary fibrosis 73

9 months of nintedanib, there was no objective improvement in
overall clinical status and treatment was discontinued.

Lung fibrosis can be triggered by drugs such as
chemotherapeutics. One of these is bleomycin, which is
used in treatment protocols for Hodgkin's lymphoma. It is
poorly metabolised in the lung due to low levels of bleomycin
hydrolase. This poor metabolism leads to accumulation of
bleomycin in the lung and causes vascular and cellular damage,
leading to fibrosis in the lung parenchyma by induction of an
inflammatory process in fibroblasts and macrophages (7-
9). Another factor in PF is thoracic irradiation, which acts by
causing oxidative damage to DNA, leading to cell damage
and apoptosis of pneumocytes. The inflammatory response
and subsequent repair process leads to lung fibrosis (10).
Steroids and hydroxychloroquine are common treatments for
children with PF (11). However, in the subacute or early phase
of bleomycin-induced toxicity, good clinical responses to these
two treatments may be seen. The success of these therapies
is less likely to be achieved in the case of established fibrosis
in the lungs (12). Many treatment options such as imatinib,
pirfenidone for bleomycin-induced pneumonitis have been
described in the literature (13,14). However, none of these have
been studied for their efficacy and safety profile in children.
In an adult population with IPF, randomised controlled trials
of nintedanib showed that it significantly reduced the rate of
decline in FVC in progressive pulmonary fibrosis, and fibrosing
ILD associated with systemic sclerosis. lts effects have not
yet been comprehensively studied in fibrosing ILD in children.
However, the safety profile of nintedanib in children at the end
of 24 weeks has been demonstrated in a recently published
phase 3 randomised, placebo-controlled, double-blind study
(the InPedILD study). In this study, the adjusted mean changes
in FVC were not statistically significant between the nintedanib
and placebo groups, but the changes with nintedanib at 24
weeks were similar to those seen in studies of adults with
fibrosing ILD. It was showed that stabilisation in the decline
in FVC and resting oxygen saturation was established at the
end of 24 weeks of the treatment in children (5). At the time
of the patient’s admission to our clinic, pulmonary fibrosis was
diagnosed according to the chest CT scan. Because, his clinical
condition precluded lung biopsy. Due to the rapid progression of
the disease and the lack of other promising treatment options,
nintedeanib was chosen in this case.

Given that there is limited information in the literature on
assessing PF in children, our patient’s clinical outcome is
controversial. A review of cases with PF of various aetiologies
found that the outcomes of PF were not encouraging and
resulted in end-stage respiratory failure or death according to
Nadia et al. (11). In the literature, systemic corticosteriods and
nintedanib treatment given early in the course of bleomycin-
induced pulmonary toxicity has been shown to produce
favourable results (15). In this report, we were not able to assess
the effect of nintedanib in our case as no matched case has
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been reported to date. Whether nintedanib treatment slowed
disease progression in our patient is therefore unknown. In
contrast to the results of the INPEDILD study, there could be
many possible explanations for the treatment failure observed
in our patient. First, the INPEDILD study allowed patients with
an FVC% over 25%, but our patient was unable to perform PFT,
suggesting that his clinical stage was worse than that of the
patients included in the study. Therefore, the treatment may not
have had a significant effect because it was started in the late
fibrotic phase of the disease. Secondly, the aetiology of fibrosis
in this case cannot be attributed to chemotherapy alone; high-
dose radiotherapy may have had an additional contribution.
[t should be noted that there were multiple factors causing
pulmonary fibrosis in this patient, making it difficult to draw
direct conclusions about the effect of nintedanib. Clinicians
should consider the aetiology of pulmonary fibrosis and the
clinical stage of their patients before starting antifibrotic therapy.

As shown in the InPedILD study, gastrointestinal side effects
were observed in our patient (5). Nausea and vomiting
disappeared after discontinuation of the drug.

To our knowledge, this is the first paediatric case in the literature
to report experience with nintedanib in a child with combination
drug- and radiation-induced pulmonary fibrosis. This case
is interesting because it would be a real-life experience of
nintedanib in a child, resulting in failure to treat the fibrotic
process in our patient.

CONCLUSION

In such complicated cases, it may be advisable to have this
case reviewed before making a decision about treatment with
nintedanib. Despite its safety profile in children, comprehensive
studies are urgently needed to evaluate its effectiveness in
children.
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Overview of Skeletal Dysplasias
Iskelet Displazilerine Genel Bakis
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ABSTRACT

Skeletal dysplasias are quite a heterogeneous group of disorders, characterized by bone and cartilage abnormalities.
Although each of them is individually rare, collectively the birth incidence is approximately 1 in 5000 live births. Due
to the clinical heterogeneity, patients with skeletal dysplasias can apply to different departments with many different
complaints or even lethal in the perinatal period. The establishment of a precise diagnosis provide proper clinical
management of the patient, and a confirmed molecular diagnosis can prevent the recurrence of the disorder in the next
generations. However, determining a spesific diagnosis is not always easy, yet a multisystemic, comprehensive, and
stepwise approach to the patients with skeletal dysplasias, at least allows clinicians to classify into a specific group. In
this review, general approach to patients with skeletal dysplasias, and some of the clinical and radiographic clues helpful
in the diagnostic process are briefly summarized.

Key Words: Genetic disorders, Osteochondrodysplasias, Short stature, Skeletal dysplasias

oz

iskelet displazileri kemik ve kikirdak anormallikleri ile karakterize oldukca heterojen bir hastallk grubudur. Tek tek
ele alindiginda oldukga nadir olmakla birlikte buttncul bakildiginda sikligi yaklasil olarak 5000 dogumda 1’dir. Klinik
heterojeniteye bagll olarak hastalar farkli béltimlere farkli sikayetlerle basvurabilir ya da hastalar perinatal dénemde
kaybedilebilir. Dogru tani koymak, hastanin Klinik takibinin uygun yapiimasini saglar ve dogrulanmis molekdler tani ile
hastaligin sonraki nesillerde ortaya ¢ikmasinin éntine gecilmis olur. Ancak spesifik bir tani koymak her zaman kolay
degildir, ama multisistemik, kapsamli ve basamakli bir yaklasim en azindan spesifik bir grup icinde siniflandirmayi saglar.
Bu yazida iskelet displazili hastalara genel bir yaklasim ve tanisal stiregte yardimei olabilecek klinik ve radyolojik ipuclar
kisaca Ozetlenmistir.
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INTRODUCTION

Skeletal dysplasias, also known as osteochondrodysplasias,
are a large heterogeneous group of disorders, characterized
by abnormal growth, differentiation, and development of bone
and cartilage (1). Skeletal dysplasias are generally caused
by variants in different genes, but they can also be related to
extrinsic factors including maternal diseases and maternal drug
use (2).

These disorders are individually rare, but the overall birth
incidence is estimated to be about 2.4 to 4.5 per 10,000 live
births, and represent %5 of all birth defects (2-4). Thanks to
the advancements in the era of molecular genetics, and the
development of genomic tools, many genes in the etiology of
skeletal dysplasias have been delineated. It helps to understand
the underlying pathophysiology and provides new therapeutic
approaches. According to the Nosology of Genetic Skeletal
Disorders, 2023 revision, genetic skeletal disorders encompass
771 entries resulting from variants in 552 known genes, and they
are classified into 41 groups (Table ) (3). Due to clinical diversity,
genetic heterogeneity, and individually rarity, recognizing them
is not always easy (5,6). Obtaining a medical history, drawing a
pedigree, physical examination, and assessment of radiographs
in detail are essential in the evaluation of the patients with
skeletal dysplasias.

CLINICAL EVALUATION

Skeletal dysplasias are quite a heterogeneous group of
disorders, and patients with skeletal dysplasias can present
with a wide variety of clinical findings. While some patients with
skeletal dysplasia present with mild signs of osteoarthropathy
starting in adolescence, some skeletal dysplasia can be
lethal prenatally or life-limiting (2, 7-9). Even different variants
in the same gene can cause quite different phenotypes.
Loss of function variants in the FGFR3 gene cause CATSHL
syndrome, a skeletal dysplasia with “tall stature”; while gain of
function variants in the same gene cause Achondroplasia with
“dwarfism”, Hypochondroplasia with “mild short stature” or
Thanatophoric dysplasia that is usually “lethal” in the perinatal
period (10).

To reach an accurate diagnosis or to narrow the differential
diagnosis, a detailed clinical and radiographic evaluation is
important, a stepwise aproach is essential (11, 12).

Medical history

Obtaining a detailed medical history of the patient is the first
step in the assessment. The “onset of the symptoms” and
“progression” should be asked. Medical history should include
prenatal and natal history. Maternal iliness, infections, and drug
use during pregnancy should be noted. For example, maternal
autoimmune disorders and exposure to warfarin prenatally
cause chondrodysplasia punctata, and it is important to
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Table I: Classification of skeletal dysplasias in the
nosology of genetic skeletal disorders

Group 1
Group 2
Group 3
Group 4
Group 5
Group 6
Group 7
Group 8
Group 9

Group 10

Group 11
Group 12
Group 13
Group 14
Group 15
Group 16
Group 17
Group 18
Group 19
Group 20
Group 21

Group 22

Group 23
Group 24
Group 25
Group 26
Group 27

Group 28

Group 29
Group 30

Group 31

Group 32

Group 33

Group 34
Group 35
Group 36
Group 37

Group 38

Group 39

Group 40
Group 41

FGFR3 chondrodysplasias

Type 2 collagen disorders

Type 11 collagen disorders

Sulfation disorders

Dysplasias with multiple joint disloactions
Filamins and related disorders

Proteoglycan core protein disorders

TRPV4 disorders

Pseudoachondroplasia and multiple epiphyseal
dysplasias

Skeletal disorders caused by abnormalities of cilia
or ciliary signaling

Metaphyseal dysplasias

Spondylometaphyseal dysplasias
Spondyloepi(meta)physeal dysplasias

Severe spondylodysplastic dysplasias
Mesomelic and rhizo-mesomelic dysplasias
Acromesomelic dysplasias

Acromelic dysplasias

Brachydactylies (isolated)

Brachydactylies as part of syndromes

Bent bone dysplasia group

Primordial dwarfism and slender bones group
Lysosomal storage diseases with skeletal
involvement

Chondrodysplasia punctata group

Osteopetrosis and related osteoclast disorders
Osteosclerotic disorders

Osteogenesis imperfecta and bone fragility group

Disorders of bone mineralisation
Skeletal disorders of the parathyroid hormone
signaling cascade

Osteolysis group

Disorganized development of skeletal components
group

Overgrowth (tall stature)syndromes and segmental
overgrowth

Genetic inflammatory or rheumatoid-like
osteoarthropathies

Cleidocranial dysplasia and related disorders

Syndromes featuring craniosynostosis
Craniofacial dysostoses

Vertebral and costal dysostoses
Patellar dysostoses

Limb hypoplasia- reduction defects group

Split hand/foot with or without other manifestations
Polydactyly-syndactyly-triphalangism group
Defects in joint formation and synostoses
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Table ll: Examples of clinical diagnostic clues in skeletal dysplasias

Physical examination

Skull

Hair / Eyebrow

Eye

Nose

Chin

Oral cavity

Teeth

Ear

Nail

Spine

Macrocephaly (Achondroplasia, Hypochondroplasia, Mucopolysaccahoridosis, Cole-Carpenter syndrome, Cranio-
diaphyseal dysplasia, Cousin dysplasia)

Cloverleaf skull (Tanatophoric dysplasia type 2)

Large fontanelle (Osteogenesis imperfecta, Cleidocranial dysplasia, Opsismodysplasia)

Triangular face (Kenny-Caffey syndrome)

Sparse hair /eyebrow (Cartilage-hair hypoplasia)

Alopecia (Chondrodysplasia punctata- Conradi Hunerman type)

Light pigmentation of hair (AEC syndrome, EEC syndrome)

Blue sclera (Osteogenesis imperfecta)

Wide palpebral fissures (Robinow syndrome)

Hypertelorism (Robinow syndrome, Pfeiffer syndrome, Muenke syndrome, Saethre Chotzen syndrome)
Otopalatodigital syndrome, Frank-Ter Haar syndrome, Lenz Majewski Hyperostotic dysplasia)
Hypotelorism (Oculodentoosseous dysplasia)

Microcornea (Oculodentoosseous dysplaia, Carpenter syndrome)

Microphthalmia (Osteocraniostenosis, Kenny-Caffey syndrome)

Proptosis (Thanatophoric dysplasia, craniosynostosis syndromes, Raine dysplasia)

Blepharophimosis (Osteocraniostenosis, Schwartz Jampell syndrome)

Buphthalmos (Melnick-Needles osteodysplasty)

Lower eyelid coloboma (Nager syndrome)

Ptosis (Baller-Gerold syndrome)

Depressed nasal bridge (Achondroplasia, Omodysplasia, Opsismodysplasia)

Nasal bone hypoplasia (Keutel syndrome)

Saddle nose (Sponastrime dysplasia)

Pear-shaped nose (Tricho-rhino-phalangeal syndrome)

Thin nose (Oculodentoosseous dysplasia)

Hypoplastic ala nasi (Oculodentoosseous dysplasia)

Parrot-like nose (Pyknodysostosis)

Broad nose (Lenz-Majewski hyperostotic dysplasia)

Thick bony wedge over glabella (Craniometaphyseal dysplasia)

Prominent nose (MOPD)

Midface hypoplasia (Achondroplasia, Stickler syndrome, craniosynostosis syndromes, Sponastrime dysplasia)
Rethrognathia (Stickler syndrome)

Micrognathia (Cerebro-costo-mandibular syndrome)

Prominent chin (Cartilage-hair hypoplasia)

Prominent chin crease (Weaver syndrome)

Cleft palate (Type 2 collagenopathies, Campomelic dysplasia, Catel-Manzke syndrome, Otopalatodigital syndrome)
Multiple frenulum (Ellis-van Creveld syndrome)

Alveolar ridge deformity (Robinow syndrome)

Dentinogenesis imperfecta (Osteogenesis imperfecta, Odontochondrodysplasia)

Supernumerary teeth (Cleidocranial dysplasia)

Delayed eruption, enamel hypoplasia (Pycnodysostosis)

Microdontia (Ellis van Creveld syndrome, Oculodentoosseous dysplasia, MOPD)

Anodontia (AEC syndrome, EEC syndrome)

Peg shaped teeth (Ellis van Creveld syndrome)

Cystic ear swelling (Diastrophic dysplasia)

Petrified ears (Keutel dysplasia)

Prominent ear crus (Saethre-Chotzen syndrome)

Low-set ear (Roberts phocomelia syndrome, Baller-Gerold syndrome, Bent Bone dysplasia, Otopalatodigital
syndrome, Spondylo-ocular dysplasia)

Auditory canal atresia (SAMS syndrome)

Split nails (Condrodysplasia punctata- Conradi Hunerman type)

Hypoplastic nails (Chondrodysplasia punctata- Brachytelephalangic type, Ellis-van Creveld dysplasia)
Nail dysplasia (Nail-Patella syndrome, Yunis-Varon syndrome)

Triangular lunula (Nail-Patella syndrome)

Cervical kyphosis (Larsen syndrome, Atelosteogenesis)

Thoracolumbar kyphosis (Achondroplasia)

Kyphoscoliosis (Osteogenesis imperfecta, Linkeropathy syndromes, Desbuquois dysplasia, Metatropic dysplasia)
Increased lomber lordosis (Mucopolysaccharidosis, Achondroplasia)

Short spine (SED congenita, Brachyolmia)
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Physical examination

Long bones

Hands

Feet

Genital

Skin

Bowing (Osteogenesis imperfecta, Stuve-Wiedeman syndrome, Campomelic dysplasia)

Rhizomelic shortness (Achondroplasia, Hypochondroplasia, Boomerang dysplasia, Rhizomelic type
Chondrodysplasia Punctata)

Mesomelic shortness (Robinow syndrome, Leri Weill syndrome, Mesomelic dysplasia Langer type, AMDM)
Rhizo-mesomelic dysplasia (Omodysplasia)

Phocomelia (Roberts syndrome, Holt Oram syndrome, Tetra amelia syndrome)

Trident hand (Achondroplasia)

Hitchikker thumb (Diastrophic dysplasia)

Preaxial polydactyly (Townes Brock syndrome, Werner type mesomelic dysplasia)

Postaxial polydactyly (Short rib polydactyly syndrome, Ellis van Creveld syndrome)

Absent thumb (Yunis-Varon syndrome, Holt Oram syndrome, Duane Radial ray syndrome)
Oligodactyly (Cornelia de Lange syndrome, Roberts syndrome, Fatco syndrome, Al Awadi syndrome)
Syndactyly (Apert syndrome, Oculodentoosseous dysplasia, Werner type mesomelic dysplasia, Endosteal
Hyperostosis Van Buchem type)

Ectrodactyly (AEC syndrome, EEC syndrome)

Cylindiric digits (Larsen syndrome)

Crooked fingers (Tricho-rhino-phalangeal syndrome)

Short hands (Geleophysic dysplasia, Acromicric dysplasia, Myhre dysplasia)

Pudgy hands (Cartilage hair hypoplasia)

Club feet (Larsen syndrome, Diastrophic dysplasia, Achondrogenesis type 1B)

Lateral deviation of fifth toe (IMPAD1 related dislocaiton syndrome)

Short great toe (Fibrodysplasia ossificans proggressiva)

Preaxial polydactyly (Carpenter syndrome)

Cryptorchidism (Robinow syndrome, Roberts syndrome, Al awadi syndrome)

Ambiguous genitalia (Robinow syndrome, Campomelic dysplasia, Antley-Bixler syndrome, Short rib-polydactyly
syndrome)

Bifid scrotum (CDAGS)

Hypospadias or micropenis (Robinow syndrome, IMAGE syndrome, Antley Bixler syndrome
Cliteromegaly (Antley Bixler syndrome, Roberts syndrome)

Large phallus (Roberts syndrome)

Achantosis nigricans (SADDAN dysplasia)

Dimple at lower extremities (Campomelic dysplasia)

Ichtiosiform erythrodermia (Chondrodysplasia punctata- Conradi Hunerman type)
Erythroderma (EXTLS3 deficiency)

Thickened skin (Geleophysic dysplasia, Hyaline filoromatosis syndrome)

Skin hyperextensiblity (B4GALT7 deficiency, BSGALTE linkeropathy syndrome)
Subcutaneous nodules (Hyaline fibromatosis syndrome, Winchester Torg syndrome)

Skin rash- heterotopic ossification (Progressive osseous heteroplasia)

Hypertrichosis/ hirshutism (Frank-Ter Haar syndrome, Diaphanospondylodysostosis syndrome, Bent bone dysplasia)
Wrinkling of skin (Geroderma osteodysplasticum)

Systemic evaluation

Cardiac system

Nervous system

Endocrine
system

Immunological
system

ASD, VSD (Ellis-van Creveld syndrome, Holt Oram syndrome)

Aortic root dilatation (B3GAT3-related linkeropathy syndrome)

Thickening of heart valves (Geleophysic dysplasia)

Myotonia, contractures (Schwartz — Jampel syndrome)

Decreased pain sensation, dysautonomia (Stlive-Wiedemann syndrome)

Intellectual disability, developmental delay (Dyggvie-Melchior-Clausen dysplasia, Desbuquois dysplasia,
Trichorhinophalangeal dysplasia type 2, NANS deficiency Microcephaly (MOPD) )

Seizure (SADDAN)

Hypocalcemia (Kenney-Caffey syndrome, Osteocraniostenosis, Albright hereditary osteodystrophy)
Hypercalcemia (Hypophosphatasia, IMAGE syndrome, Metaphyseal chondrodysplasia Jansen type)
Diabetes mellitus (Fibrous dysplasia (Mc-Cune Albright syndrome), MOPD, Wolcott-Rallison syndrome)
Autoimmune tyhroiditis (SPENCD)

Cushing disease, Hypertyhroidism (Fibrous dysplasia (Mc-Cune Albright syndrome))

Obesity (Carpenter syndrome, Albright’s hereditary osteodystrophy)

Adrenal insufficiency (IMAGE syndrome, Antley-Bixler syndrome)

Immune deficiency (Cartilage hair hypoplasia, EXTL3 deficiency, Schimke immuno-osseous dysplasia, SPENCD)
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Systemic evaluation

Renal system

Renal failure (Nail-Patella syndrome)

Renal cysts (Asphyxiating thoracic dysplasia, Short-rib polydactyly syndromes)

Nephrocalcinosis (Metaphyseal dysplasia- Jansen type)

Exocrine pancreatic insufficiency, pancreatic lipomatosis (Scwachman Diamond syndrome)

Pancreatic cysts (Asphyxiating thoracic dysplasia, Short-rib polydactyly syndromes, Cranioectodermal dysplasia)

Gastrointestinal . .
system Hepat.osplenomelgaly (Infaphle osteopgtr03|s) .
Splenic hypoplasia/aspleni (Osteocraniostenosis)
Liver fibrosis (Asphyxiating thoracic dysplasia)
Respiratory Laryngotracheomalacia (Campomelic dysplasia, Diastrophic Dysplasia, Atelosteogenesis type 3)
system Choanal stenosis/ atresia (Marshall Smith syndrome, Raine dysplasia, Lenz Majewski hyperostotic dysplasia)
Hematologic Cytopenia, anemia (Cartilage-Hair hypoplasia, Scwachman Diamond syndrome, Infantile osteopetrosis)
system Autoimmune hemolytic anemia (SPENCD)
Audiologic Hearing loss (Osteogenesis imperfecta, Type 2 collagenopathies, Stickler syndrome, Otopalatodigital syndrome,
evaluaution Myhre syndrome, Spondylo-ocular dysplasia, CATSHL syndrome)
Miyopia, retinal detachment (Type 2 collagenopathies, Stickler syndrome)
Hypermetropia (Kenny-Caffey syndrome, BAGALT7 deficiency)
O Cataraqt (Type 2 collagenopathies, Stickler gypdrome, Spondylo—ooqlar dysplasia, osteograniostenosis, Sponastrime
evaluaution dysplasia, CODAS syndrome, B4GALT7 deficiency, Chondrodysplasia punctata- Conradi Hunermann type and
rhizomelic type)
Microcornea (Oculodentoosseous dysplasia)
Retinal pigmentary dystrophy (Mainzer-Saldino syndrome, Axial spondylometaphyseal dysplasia)
Miyopia, retinal detachment (Type 2 collagenopathies, Stickler syndrome)
Hypermetropia (Kenny-Caffey syndrome, BAGALT7 deficiency)
O e Cataraqt (Type 2 collagenopathies, Stickler ;ypdrome, Spondylo—ocqlar dysplasia, osteograniostenosis, Sponastrime
evaluaution dysplasia, CODAS syndrome, B4GALT7 deficiency, Chondrodysplasia punctata- Conradi Hunermann type and

rhizomelic type)
Microcornea (Oculodentoosseous dysplasia)

Retinal pigmentary dystrophy (Mainzer-Saldino syndrome, Axial spondylometaphyseal dysplasia)

question the mothers of the infants with stippling in this regard
(10).

Short stature is one of the most common findings among
patients with skeletal dysplasia, and it is important to know when
it was noticed. For example, while the patients with 3M syndrome
present with severe intrauterine growth restriction prenatally,
and the birth length is approximately 40-42 cm; patients with
pseudoachondroplasia are generally in normal length at birth,
and short stature is detected at about 2 years (13). Patients with
multiple epiphyseal dysplasia may not have short stature or height
may be mildly shortened. These patients generally present with
joint pain, waddling gait, and fatigue after long-distance walking in
early childhood. Joint deformities and pain progress over time, and
early-onset osteoarthritis requiring joint replacement can develop
(14). PPRD (Progressive pseudorheumatoid dysplasia) is a
skeletal dysplasia generally confused with Juvenile rheumatoid
arthritis. Patients with PPRD are also normal at birth, and
symptoms of arthropathy begin between three and six years
with interphalangeal joint involvement. Large joints are also
affected over time and progressive joint contractures develop
(10). It is important to keep in mind skeletal dysplasias in
patients presenting with joint pain.

Clinical findings may reverse over time, and the most typical
example is Metatropic Dysplasia (“‘metatropos” means
“changing pattern” in Greek) (15). While the patients with

Metatropic Dysplasia have a short-limbed type of short stature
at birth; in childhood, platyspondyly and kyphoscoliosis become
more evident, and the trunk becomes shorter than the limbs
(short-trunked short stature) (15).

Severe developmental delay and intellectual disability are
not common among patients with skeletal dysplasia, but
these patients may have delays at motor milestones due to
discrepancies in body parts, bone deformities, or joint laxity (9).
Neuromotor milestones should be noted. Only a few skeletal
dysplasia including Dyggve-Melchior-Clausen dysplasia and
NANS deficiency may have severe developmental delay and
cognitive impairment (10). Patients should be asked about
recurrent fractures or dislocations, time of teeth eruption,
hearing loss, ophthalmologic problems, and diseases related
to other systems. When evaluating a patient with short-limbed
short stature, noticing the sparse-thin hair and eyebrows, and
knowing the accompanying immune deficiency and cytopenia
will be very helpful in the diagnosis of Cartilage hair hypoplasia.

Some of the diagnostic clinical clues in skeletal dysplasias are
shown in Table Il

Family history

A detailed family history is essential, and it should be asked
whether there are similar family members. Other affected
patients in the family may help for the diagnosis. Height of the
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parents should be noted and parents should be evaluated for
skeletal deformities.

Physical examination

After obtaining a detailed medical and family history, a
comprehensive physical examination may give many clues to
determine the clinical diagnosis. Evaluation of facial dysmorphic
features, head shape, joint, chest, spine, long bone, hand, and
feet deformities should be noted. Clinical findings that can
help to narrow the differential diagnosis are summarized in
Table Il. Anthropometric measurements should include head
circumference, height, weight, arm span, and upper /lower
segment ratio (6,12). Armspan and upper/lower segment
ratio are important to determine whether the short stature is
proportionate or disproportionate. Armspan is the distance
between the tips of the middle fingers when the patient is
standing upright against the wall (16). Although the arm span/
height ratio varies depending on age, gender, and ethnicity, it
is approximately 1, and there should not be more than a 5 cm
difference between height and arm span (7). The lower segment
is the distance between the floor and the top of the symphysis
pubis. The upper segment is calculated by subtracting the
lower segment from the height. Age-related curves of the arm
span- height difference and US/LS ratio are used for ethnicity
and each sex. The normal upper/lower segment (US/LS) ratio
is about 1.7 in newborns and decreases with age. At about 10
years old upper and lower segment lengths are equalized (7).
Spondyloepiphyseal dysplasia congenital and Brachyolmia are
examples of short-trunked skeletal dysplasias (10).

If the limbs are involved, segments of the extremities should be
measured to detect which segment is primarily affected (upper
segments (femur and humerus): rhizomelic; middle segments
(radius, ulna, tibia, and fibula): mesomelic; and distal segments
(hands and feet): acromelic). Achondroplasia, the most
common skeletal dysplasia, is an example of rhizomelic short
stature (17). Patients with Robinow syndrome, characterized
by fetal face appearence, genital anomalies and costovertebral
segmentation defects, exhibit mesomelic brachymelia (10).
Geleophysic dysplasia is one of the acromelic dysplasias,
characterized by happy-natured appearence, joint contractures
and short hands and feet (10).

Radiologic evaluation

The majority of skeletal dysplasias have a distinguishable pattern
of skeletal changes, and radiological evaluation of skeletal
dysplasias depends on pattern recognition (18). A systematic
stepwise radiographic approach can provide a specific
diagnosis with the clinical details (1,18, 19). To determine which
parts of the skeleton are mainly affected, a comprehensive
skeletal survey including anteroposterior (AP) and lateral view
of the skull, spine, and foot, AP view of thorax, pelvis, left hand
and wrist, unilateral tubular bone graphies is needed (6, 12, 19).
In case of limb asymmetry or suspicion of epiphyseal stippling,
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both upper and lower limb graphies should be obtained (20).

If the patient has previous graphies, they should be evaluated
since the radiographic findings may change over time. In
Chondrodysplasia punctata, epiphyseal stippling can not be
seen after age two or three (10). In Pseudoachondroplasia, the
finding of “anterior beaking” in vertebrae in early life changes
to platyspondyly over time (10). Moreover, recognition of many
skeletal dysplasias becomes challenging after epiphyseal fusion,
and in adults, it is very important to obtain prepubertal skeletal
graphies. In patients with multiple epiphyseal dysplasias,
degenerative joint disease is progressive and results in early-
onset osteoarthritis (14). In these patients, it is not easy to
make a diagnosis of multiple epiphyseal dysplasia either in
adults since epiphyses are fused, or in infants before epiphysis
appear (14). Repeating the skeletal survey later in undiagnosed
patients may be helpful (20).

Assessment of the radiographies includes evaluation of bone
age, mineralization, structure, size, shape, and epiphyseal
- metaphyseal — diaphyseal ossification (20). Some of the
radiographic clues for skeletal dysplasias are shown in Table IIl.

Bone Age

Although there are various methods to determination the
bone maturation, the most widely used one is hand and wrist
radiograph of the non-dominant hand. Bone age is generally
normal in patients with skeletal dysplasia, but can be delayed
in epiphyseal dysplasias or advanced in Larsen syndrome or
Desbuquois syndrome (9, 10).

Mineralization

Imbalance between bone formation and bone resorption
causes osteopenia or osteosclerosis resulting with recurrent
fractures. Osteogenesis imperfecta is a heterogeneous group
of disorders characterized by decreased bone density, and it
is the most common form of hereditary bone fragility disorder
(22). Clinical severity is quite variable, and it may be lethal in
perinatal period. Hypophosphatasia is another example of
hypomineralization, and in severe lethal form, bones may
be almost completely unossified (boneless fetus) (1,23).
Metaphyseal lucencies and mid-diaphyseal spurs (Bowdler
spurs) are other characteristic features of Hypophosphatasia
(23). Osteosclerosis, increased bone formation, may be
generalized (Osteopetrosis, Pyknodysostosis); may appear
as bone islands (Osteopoikilosis) or metaphyseal striations
(Sponastrime dysplasia, Osteopathia striata) (10). As well,
graphies should also be evaluated for heterotopic calcifications
in soft tissues, as in the Fibrodysplasia ossificans progressiva
(10).

Calvarium

General ossification, shape and thickness of the skull, sizes of
fontanelles, presence of wormian bones should be evaluated
(24). In Achondroplasia an enlarged skull vault, frontal bossing,
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Table lll: Examples of radiographic diagnostic clues in skeletal dysplasias

Wormian bones (Osteogenesis imperfecta, Hajdu Cheney syndrome, Cleidocranial dysplasia)
Thick skull (Myhre syndrome, Mucopolysaccahoridosis)
Copper-beaten appearence (Hypophosphatasia, Cole-Carpenter syndrome)
J sella (Geleophysic dysplasia, Mucopolysaccahoridosis)
Obtuse mandibular angle (Pyknodysostosis)
Intracranial calcification (Dysosteosclerosis, Osteopetrosis with renal calcification, Raine dysplasia)
Decreased interpedicular distance in lumbar vertebrae (Achondroplasia)
Dorsal hump (SED Tarda)
Double hump (Dyggvie-Melchior-Clausen syndrome)
Coronal clefts (SED congenita, Kniest dysplasia)
Diamond-shaped vertebra (Pseudoachondroplasia)
Pear shaped vertebra (SED congenita)
Anisospondyly (Dissegmental dysplasia)
Absent thoracic vertebral pedicles (Campomelic dysplasia)
Cobra sign spine (Achondrogenesis type 1B)
Sandwich appearence -sclerotic endplates- (Osteopetrosis)
Codfish vertebra (Osteogenesis imperfecta, Cole Carpenter syndrome)
Irregular endplates (Brachyolmia, Mucolipidosis type 3...)
Overfaced pedicle (Metatropic dysplasia)
Segmentation defects (Spondylocostal dysostosis)
Hypoplastic scapula (Campomelic dysplasia)
Scapulae Plump scapula (Mucopolysaccharidosis)
Small misshapen scapula (Achondrogenesis)
Hypoplastic scapula (Campomelic dysplasia, Cousin dysplasia, Cleidocranial dysplasia)
Thick ribs (Mucopolysaccharidosis)
Thin ribs (3M syndrome)
Unossified rib gaps (Cerebro-costo-mandibular syndrome)
Posterior rib gaps (Ischiospinal dysostosis)
Ribbon-like ribs (Melnick Needle syndrome)
Short ribs (SRPS, ATD)
Wavy ribs (Bent bone dysplasia)
Coat hanger ribs (Cranioectodermal dysplasia)
Hypoplastic/aplastic clavicle (Cleidocranial dysplasia)
Thick clavicles (Mucopolysaccharidosis)
Clavicles Mustache-shaped small clavicles (Bent Bone dysplasia)
Ram-horn bowing of the clavicles (SADDAN dysplasia)
Handle-bar clavicle (Ellis van Creveld dysplasia, ATD, SRPD)
Square shape iliac bones (Achondroplasia)
Small iliac wings (Achondrogenesis, Campomelic dysplasia, Cleidocranial dysplasia)
Absent pubic ossification (SED congenita, Achondrogenesis, Hypochondrogenesis)
Widely spaced pubic bones (Cleidocranial dysplasia)
Trident pelvis (Achondroplasia, Tanataphoric dysplasia, Short-rib polydactyly syndromes)
Champagne glass (Achondroplasia)
lliac horns (Nail-patella syndrome)
Snail-like pelvis (Scneckenbecken dysplasia)
Lacy appearance of iliac crests (Dygvie-Melchior-Clausen syndrome, Smith McCort syndrome)
Hypoplasia of ischial rami (Ischio-pubic-patellar dysplasia)
Unossified ischial rami (Ischiospinal dysostosis)
Wide ischiopubic syndchondrosis (Cleidocranial dysplasia)
Madelung deformity (Leri Weil dysostosis)
Absent Radius (TAR syndrome, Holt Oram syndrome)
Radio-ulnar synostosis (Nager syndrome, linkeropathy syndromes,
Humeroradial synostosis (Cousin dysplasia)
Hypoplasia of distal humeri (Diastrophic dysplasia, Larsen syndrome)
Long bones Bifid distal humeri (CHSTS3 related dislocation syndrome)
Ovoid lucency of proximal femur (Achondroplasia)
Swedish key / Monkey wrench appearance (Desbugquois syndrome)
Chevron deformity (Achondroplasia)
Dumbell shape (Metatropic dysplasia, Kniest dysplasia, Fibrochondrogenesis
Periost reaction (Hyaline fioromatosis syndrome)

Skull

Vertebrae

Ribs

Pelvis
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Gracile bones (83M syndrome, Osteocraniostenosis)
Bowing (Osteogenesis imperfecta, Hypophosphatasia, Campomelic dysplasia, Thanatophoric dysplasia

type 1, Melnick Needle syndrome)

Long bones

Accordion like tubular bones (Osteogenesis imperfecta type 2)
Popcorn-like calcification (Osteogenesi imperfecta type 3)

Ossification of the forearm interosseous membrane (Osteogenesi imperfecta type 5)

Dripping candle wax (Melorrheostosis)

Fibular aplasia (Nager syndrome)

Advanced bone age (Larsen syndrome, Desbuquois dysplasia)

Delayed bone age (Multiple epiphyseal dysplasia)

Bifid thumb (Desbuquois dysplasia, Robinow syndrome, Holt Oram syndrome)
Bullet-shaped phalanges (Mucopolysaccharidosis)

Cone shaped epiphysis (Cartilage-hair hypoplasia)

Bifid distal phalanx of the thumb (Larsen syndrome)

Proximal metacarpal pointing (Mucopolysaccharidosis)

Hands / Feet

Ball in socket appearence (Pseudoachondroplasia)

Acroosteolysis (Pyknodysostosis, Hajdu Cheney syndrome, Mandibuloacral dysplasia)
Angel-shaped phalanges (ASPED dysplasia, Bent bone dysplasia, Spondylo megaepi-metaphyseal

dysplasia)

Chevron-shaped epiphysis (Acrodysostosis)

Multiple ossification centers in calcaneus (Larsen syndrome)

Supernumerary carpal and tarsal bone ossification centers (Larsen syndrome)
Macroepiphysis (Spondylomegaepiphyseal metaphyseal dysplasia, OSMED)

Patellar hypoplasia (Nail-patella syndrome, Meier-Gorlin syndrome, Genitopatellar syndrome,

Patella Ischiopatellar dysplasia)

Double-layered patella (SLC26A2-related multiple epiphyseal dysplasia)

*For abbreviations: Bone Dysplasia, 4" edition

midface hypoplasia and short skull base are observed. In
Frontometaphyseal dysplasia, torus-like overgrowth of the
supraorbital ridges and sclerosis of the skull base are typical
(10). Large fontanelle and delay in its closure are seen in
Osteogenesis imperfecta, Hypophosphatasia, Cleidocranial
dysplasia, Pyknodysostosis (10). Premature fusion of cranial
sutures result with abnormal skull shape (brachycephaly,
dolichocephaly, plagyocephaly, turricephaly, trigonocephaly).
Thanatophoric dysplasia type 2 is associated with cloverleaf
skull. Turribrachycephaly is seen in Cole-Carpenter syndrome
(10). Wormian bones are abnormal new bones developing
from extra ossification centers, and they are located within the
lambdoid or coronal sutures generally. Up to ten wormian bones
are consider as normal variant, but more than ten wormian
bones are seen in many conditions including Osteogenesis
imperfecta, Cleidocranial dysplasia, Pyknodysostosis, Hajdu
Cheney syndrome (24). Craniovertebral junction anomalies may
cause significant morbidities and mortality in skeletal dysplasias
such as foramen magnum stenosis in Achondroplasia or
atlanto-axial instability due to odontoid hypoplasia in SED
congenita (24, 25). So it is important to evaluate the skull
graphies carefully.

Chest

Assesment of clavicles, ribs and scapula may give significant
clues in the diagnosis of skeletal dysplasias. For example, the
finding of hypoplastic scapula is very helpful in diagnosing
Campomelic dysplasia. Absence or hypoplasia of clavicles
with small and deformed scapulae is a clue for Cleidocranial
dysplasia.
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Rib assessment includes assesment of ossification, number,
length, thickness, shape, fractures or fusion. Rib fusion with
vertebra segmentation defects is typical for Spondylocostal
dysostosis (crab-like chest). Paddle-shaped ribs are observed
in mucopolysaccharidosis, wavy ribs are seen in Melnick Needle
syndrome (26). Beaded ribs are a feature of Achondrogenesis
type 1A and osteogenesis imperfecta type 2A. In Asphyxiating
thoracic dysplasia, formerly known as Jeune syndrome, ribs are
short, and the narrow thorax result with respiratory problems
(10).

Spine

Dorsolumbar spine radiographs are essential part of the skeletal
survey (27). In spine assessment, general shape of vertebral
bodies (anisospondyly, platyspondyly, square / foreshortened
/ ovoid vertebra, hemivertebra, irregular enplates), posterior
scalloping, ossification defects, stippling, notching, coronal
or sagital clefts, pedicles, interpedicular distance, presence
of kyphoscoliosis, increased or decreased lordosis should be
evaluated.

Platyspondyly means flattened vertebra and can be seen in
many skeletal dysplasias. In Thanatophoric dysplasia, vertebral
bodies are strikingly flat (wafer-thin vertebral bodies) and in a
H-shaped configuration. In Osteogenesis imperfecta codfish
vertebrae (biconcave appearance of vertebrae) may be seen.
In Achondrogenesis, vertebral body ossification is poor, but
pedicle ossification is preserved (27). In osteopetrosis, sclerotic
endplates give a sandwich-like appearence. The interpedicular
distance expands caudally, but patients with Achondroplasia
do not exhibit interpedicular widening.



Pelvis

Pelvis is constituted by pubic, iliac, ischial bones and sacrum
(28). Detailed assesment of pelvic bones may provide many
clues for skeletal dysplasia.

llium: llium should be assessed for shape (flared, square,
hypoplastic, foreshortened, tombstone-like, crescent-shaped,
halberd-shaped, snail-like appearance notching, lacy crest,
iliac horns, champagne glass appearence...), osteopenia or
sclerosis (bone-in-bone appearance, sunburst appearance,
sclerotic oval focuses). Acetabular roofs may be flat, horizontal,
sloping, irregular, or trident-shaped.

Pubis: Thickness and ossification of the pubis should be
noted. Absent or retarded pubic ossification is an important
finding in the diagnosis of SED congenita, achondrogenesis,
and hypochondrogenesis.

Ischium: Thickness, tilt, and ossification of ischial bones
should be assessed. Detecting an ischial anomaly can narrow
the differential diagnosis (Ischiospinal dysostosis, Ischio-patellar
syndrome).

Long Tubular Bones

Tubular  bone assessment includes length, shape,
mineralization, epiphysis, metaphysis, diaphysis, presence
of bowing, exostoses, and enchondromas. In short-limbed
skeletal dysplasias, it is important to determine which segment
is more prominently affected to classify the skeletal dysplasia.
[t should be noted that the radiological evaluation of the
segmental shortness of the long tubular bones (rhizomelic/
mesomelic/ acromelic) is more correct than clinical visualization
(21). Achondroplasia, the most common skeletal dysplasia, is
an example of rhizomelic shortness.

Likewise, determining the involvement of the epiphysis,
metaphysis or diaphysis is also very important for classification.
These regions can be affected isolated or in different
combinations, and grouped according to the affected regions
(Multiple epiphyseal dysplasias, metaphyseal dysplasias,
spondyloepiphyseal dysplasias, spondylometaphyseal
dysplasias, spondyloepimetaphyseal dysplasias). In multiple
epiphyseal dysplasia, before the clinical symptoms appear,
delayed ossification of the epiphysis is observed. Later
epiphyses appear small and flat with irregular contours (14).
Metaphyseal irregularities in metaphyseal dysplasias include
flaring, splaying and cupping. Cartilage hair hypoplasia is an
example of metaphyseal dysplasia, and knee metaphyses are
most prominently affected (29). Camurati Engelman disease
is a progressive diaphyseal dysplasia and characterized by
hyperostosis primarily affecting the long bones and skull (10).
Endosteal and periosteal proliferation, cortical thickening and
patcy sclerosis are observed in diaphyses (10).

Hands and Feet

In hand graphies, overall morphology, length, shape, number
of bones, mineralization, epiphysis, metaphysis, and diaphysis
of the tubular bones, joint configuration, and presence of
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brachydactyly, syndactyly, oligodactyly, polydactyly (preaxial/
mesoaxial/ postaxial), ectrodactyly, symphalangism, pseudo
epiphysis, carpal and tarsal bone fusions, stippling, osteolysis,
exostoses, and Madelung deformity are evaluated (30). In a
patient with spine malsegmentation, detecting carpo-tarsal
coalition may be very helpful in diagnosing Spondylocarpotarsal
synostosis syndrome. Cone-shaped epiphysis with metatarsal
shortening in a patient with sparse hair, eyebrow and pear-
shaped nose is helpful for Tricho-rhino-phalangeal syndrome.
In Mucopolysaccharidoses, trabeculation is coarsely laced,
tubular bones of the hands are short, wide, and deformed,
proximal and middle phalanges are in bullet shape, second
to fifth metacarpal bones are tapered proximally (10). Foot
graphies are also evaluated similarly.

GENETIC EVALUATION

The last part in the assessment is genetic evaluation. With the
advances in the field of genetics, many genes in the etiology
of disorders including skeletal dysplasias have been identified.
Due to clinical overlapping and heterogeneity, it is not easy to
recognize a specific skeletal dysplasia type, with the clinical
and radiographic findings. One of the most common skeletal
dysplasia, Osteogenesis imperfecta, is caused by 21 known
genes so far, the most common being COL1A1 and COL1A2
(22). While some of the subtypes of osteogenesis imperfecta
are inherited autosomal dominantly, some of them are inherited
autosomal recessively or X-linked recessively. Making a clinical
diagnosis of Osteogenesis imperfecta without genetic tests,
can not provide enough information for the family about the risk
of recurrence. So it is important to have a confirmed molecular
diagnosis, even if the clinical diagnosis is certain.

Different variants in the same gene may cause different
disorders, and the typical example is the COL2A1 gene. In
the OMIM database, 15 different entities related to COL2A1,
with clinical findings ranging from mild osteoarthrosis to lethal
achondrogenesis, have been reported (25).

If the patients have a specific clinical diagnosis, sanger
sequencing and MLPA analysis of the relevant gene may be
performed, but due to clinical and genetic heterogeneity, and
rarity of the disorders, in many centers skeletal dysplasia gene
panels or whole exome sequencing and microarray analysis
(for suspected copy number variants) are being performed. In
some centers, optical genome mapping and whole genome
sequencing are performed, and they increase the diagnostic
yield. Analysis of the genetic tests should be performed by
specialist experienced in this field. A genetically confirmed
diagnosis provide an improved clinical care for the patient, and
genetic counseling to the family to prevent the disorder in the
next generations (31).
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MANAGEMENT

Management of the skeletal dysplasias is generally
symptomatic and supportive, and still largely rehabilitation and
surgical intervention. Patients should be assessed regularly
in a multisystemic way. In skeletal dysplasias affecting spine,
clinicians should be careful about spine compression and should
perform neurologic assessment for myelopathy, regularly. To
assess the instability of the occipito-cervical junction, flexion-
extension cervical films are necessary (32). Patients with
a high risk of airway obstruction (mucopolysaccharidosis,
achondroplasia) should undergo polysomnography. Severe
kyphoscoliosis cause respiratory failure and requires regular
respiratory function tests. In Geleophysic dysplasia, progressive
cardiac valvular disease is observed, and echocardiography is
important in the follow-up (10). Eye examination is important in
patients with SED congenita, as miyopia, retinal detachment,
and cataract may develop over time (10). An accurate diagnosis
in patients with skeletal dysplasia ensures appropriate medical
follow-up.

The development of genomic technology enabled to
understanding the pathophysiology of the disorders, and
allowed new approaches such as pharmacological theraphy,
cellular theraphy, or gene therapy (31). In Hypophosphatasia
and Morquio A, enzyme replacement therapy (asfotase alfa
and elosulfase alfa, respectively), in Osteogenesis imperfecta
biphosphonates and in Achondroplasia vosorotide (CNP
analog, BMN111) treatments are used currently, and many new
treatment options in Achondroplasia, Osteogenesis imperfecta,
osteopetrosis, Fibrodysplasia ossificans progressiva and
hereditary multiple exostosis are about to complete phase 2
and 3 studies (4,31). In the near future, it is hoped to be used
personalized gene theraphy and cell therapy safely and widely
(33).

CONCLUSION

Skeletal dysplasias are clinically, genetically, and radiologically
quite  heterogeneous disorders. A multisystemic and
comprehensive approach (detailed medical and family history,
pedigree, physical examination, appropriate radiographs and
genetic tests) is required. An accurate diagnosis is essential for
the management of the patient, genetic counseling, and future
treatment options in skeletal dysplasias.
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