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Each individual listed as an author should fulfill 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
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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).

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: It should be at least 20 and at most 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 a new 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.
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Case Reports:

Word count: up to 2000

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, 1, §, [|, 1, ™, t1, ¥

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 parentheses 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
20083;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):52755-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
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the editor(s) (ed) or (eds). Title of the book. Edition number. City of
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. Fibrillin-1 gene polymorhism and risk of mitral
valve disorders. (Thesis). Ankara: Gazi University, 2006.

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, EylUul, Kasim)

Turkiye Cocuk Hastaliklari Dergisi'nde orijinal makale, derleme, olgu
sunumu, editéryal, calisma yéntemi, kisa rapor, kitap incelemeleri,
biyografiler ve editére mektup yayinlanmaktadir. Ayrica pedatrik
cerrahi, dis hekimligi, halk saghgdi, genetik, cocuk ve ergen psikiyatrisi
ve hemsirelik konularinda makaleler yayinlanabilir. Tlrkiye Cocuk
Hastaliklari Dergisi’nin yayin dili ingilizcedir.

Derginin yayin ve yayin slrecleri, 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 Editorleri Konseyi (Council of Science Editors (CSE)),

Avrupa Bilim Editorleri Birligi (EASE) ve Ulusal Bilgi Standartlar
Organizasyonu (National Information Standards Organization (NISO)
(NISO)) kurallarina uygun olarak sekillendiriimistir. Dergi, Bilimsel
Yayincilkta Seffaflik ve En lyi Uygulama llkelerine (Principles of
Transparency and Best Practice in Scholarly Publishing (doaj.org/
bestpractice)) uygundur.

Yazilarin yayina kabull icin en 6nemli kriterler 6zgunltk, ylksek
bilimsel kalite ve atif potansiyelidir. Degerlendirme igin génderilen
yazilar daha énce elektronik veya basili bir ortamda yayinlanmamig
olmalidir. Dergi, degerlendirilmek Uzere baska bir dergiye gdnderilen
ve reddedilen yazilar hakkinda bilgilendirilmelidir. Onceki inceleme
raporlarinin sunulmasi degerlendirme surecini hizlandiracaktir. Kongre
ve toplantlarda sunulan yazilarda yazinin sunuldugu toplantinin
kongrenin adi, tarihi ve yeri de dahil olmak Uzere ayrintili bilgi ile
birlikte sunulmaldir.

VI
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Turkiye Cocuk Hastalklari Dergisi'ne goénderilen yazilar cift kor
hakemlik sUrecinden gegecektir. Her bir yazi tarafsiz bir degerlendirme
sUreci saglamak icin alanda uzman en az iki harici, bagimsiz hakem
tarafindan incelenecektir. Bas editér, tim basvurular icin karar aima
slirecindeki nihai otoritedir. Tlrkiye Cocuk Hastalklan Dergisinde
yayinlanmak Uzere kabul ediimis makaleler kabul tarihleri dikkate
alinarak her sayida en az 10 makale olacak sekilde yayin sirasina alinir.
Degerlendiriimek Uzere hakemlere génderilen makaleler tim yoénleri
(6zgUinlik, yUksek bilimsel kalite ve atif potansiyeli) dikkate alinarak
hakemler, alan editorl ve editdr tarafindan dncelikli olarak yayinlanmaya
aday bir makale olarak degerlendirilir ise bir sonraki sayida o sayi i¢in
atanmis makalelere ek olarak yayinlanma énceligi alir.

Yazarlardan deneysel, klinik ve ila¢ ¢alismalari ve bazi vaka raporlari igin
gerekirse, etik kurul raporlar veya esdeger bir resmi belge istenecektir.
Insanlar (izerinde yapilan deneysel arastirmalarla ilgili yazilar igin, hasta
ve gonulltilerin yazil bilgilendirilmis olurlarinin alinabilecedi prosedurlerin
ayrintil bir agiklamasinin ardindan elde edildigini gésteren bir ifade
eklenmelidir. Hayvanlar tzerinde yapilan galismalarda, hayvanlarin aci
ve istiraplarini énlemek igin alinan énlemler acikga belirtilmelidir. Hasta
onami, etik komite adi ve etik komite onay numarasi hakkinda bilgi
de makalenin Materyal-Metod bdliminde belirtilmelidir. Hastalarin
anonimliklerini  dikkatlice korumak yazarlarin  sorumlulugundadir.
Hastalarin kimligini ortaya ¢ikarabilecek fotograflar icin, hasta veya
yasal temsilcisi tarafindan imzalanan bultenler eklenmelidir.

TUm makale basvurularinda DergiPark ile intihal.net ile arasinda yapilan
isbirligi uyarinca intihal agisindan benzerlik raporu istenecektir. Makale
génderim adimlarinda yazarlar bilgilendirlecek ve dosya yukleme
adiminda sistem tarafindan rapor hazirlanarak sonug¢ e-posta ile
yazara bildirlecektir. Rapor aciklandiginda yazar gdénderim islemini
tamamlayabilecektir. Turkiye Cocuk Hastaliklari Dergisi'ne makale
goénderebilmek icin benzerlik orani en fazla %20 olmalidir.

intihal, atif manipiilasyonu ve gergek olmayan verilerden stiphelenilmesi
veya arastirmalarin kétlye kullanimasi 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 hazirlanmasi veya bu kopyayinin
icerigini bilimsel olarak etkileyecek ve ileriye gotlrecek sekilde katki
saglanmasi

3. Yayinlanacak kopyanin son onayi.

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

Bir yazar, yaptigi galismanin boélimlerinden sorumlu olmanin yani
sira, calismanin diger belirli bdlumlerinden hangi ortak yazarlarin
sorumlu oldugunu bilmeli ayrica yazarlar, ortak yazarlarinin katkilarinin
bUtlnligune giivenmelidir.

Yazar olarak atananlarin tUmu yazarlik icin dort kriteri de karsilamali
ve dort kriteri karsilayanlar yazar olarak tanmlanmalidir. Dort kriterin
timint  karsllamayanlara makalenin  baslk sayfasinda tesekkir
edilmelidir.

Yazi génderim asamasinda ilgili yazarlarin, yazarlk katki formunun
imzall ve taranmis bir versiyonunu (https://dergipark.org.tr/en/pub/
tchd adresinden indirilebilir) Tlrkiye Cocuk Hastalklari Dergisi’ne
gbndermesini gerektirir. Yayin kurulu yazarlk sartarini karsilamayan
bir kisinin yazar olarak eklendiginden sUphe 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 aciklama
goéndermelidir.

Turkiye Cocuk Hastalklari Dergisi'ne génderilen 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 génderimelidir. Editorlerin,
yazarlarin veya hakemlerin gikar catismasi olasiligi, derginin Yayin Kurulu
tarafindan COPE ve ICMJE ydnergeleri kapsaminda ¢dzimlenecektir.

Derginin  Yayin Kurulu, tim itiraz durumlarini COPE kilavuzlari
kapsaminda ele almaktadir. Bu gibi durumlarda, yazarlarin itirazlari
ile ilgili olarak yaz igleri burosu ile dogrudan temasa gecmeleri
gerekmektedir. Gerektiginde, dergi icinde ¢ozllemeyen olaylarn
¢ozmek icin bir kamu denetgisi atanabilir. Bas editdr itiraz durumlarinda
karar alma sUrecinde alinacak kararlarla ilgili nihai otoritedir.

Yazarlar Turkiye Cocuk Hastaliklari Dergisi’ne bir yazi goénderirken,
yazilarin telif haklarini Turkiye Cocuk Hastaliklar Dergisi'ne devretmis
olmay kabul ederler. Yayinlanmamak Uzere reddedilirse veya herhangi
bir sebepten yazi geri cekilirse telif hakki yazarlara geri verilir. TUrk
Turkiye Cocuk Hastaliklar Dergisi'ne ait Telif Hakki Devri ve Yazarlk
Formlar (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 yukimlUltkler yazarlara aittir.

Yazilarin sonuglarinin 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 ayr bir alt baslik ile aciklanmali ve
bu sirecte kullanilan istatistiksel yaziimlar mutlaka belirtilmelidir.

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

YAZININ HAZIRLANMASI

Yazllar, Tibbi Calismalarda Bilimsel Calismanin  YUrtttimesi,
Raporlanmasi, Dizenlenmesi ve Yaynlanmasi igin Uluslararasi Tibbi
Dergi Editorleri Konseyi (International Council of Medical Journal Editors
(ICMJE)) Onerileri'ne uygun olarak hazirlanmalidir (Aralk 2019’'da
glincellenmistir - http://www.icmje.org/icmje-recommendations). Bu
liste asagida gorulebilir.

CONSORT Randominize kontrollt calisma

STROBE Gozlemsel epidemiyolojik calismalar

STARD Tani yéntemleri

PRISMA Sistemetik derleme ve metaanaliz

ARRIVE Deneysel hayvan galismalari

TREND Randomize olmayan tutum ve davranis ¢alismalari

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

Dergiye gonderilen yazilar 6ncelikle sekreterlik tarafindan yazinin
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derginin  kurallarna uygun olarak hazirflanip  hazirlanmadigi
yonunden teknik bir degerlendirme stirecinden gegecektir. Derginin
yazim kurallarina uymayan yazilar, dizeltme talepleriyle birlikte
goénderen yazara iade edilecektir.

Yazarlarin yazilan hazrlarken ve sisteme yUklerken asagidaki
konulara dikkat etmesi gerekmektedir:

Telif Hakki Devri ve Yazarlik Formunun Kabull ve ICMJE tyarafindan
dnerilen Potansiyel Cikar Catismasi Bildirim Formu ilk basvuru
sirasinda (katkida bulunan tim yazarlar tarafindan dolduruimalidir)
sisteme yUklenmelidir. Bu formlar 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
yonden 2 cm bosluk birakimalidir. Yazilarda “System International”
(SI) birimleri kullaniimalidir. Tablo ve grafiklere metin iginde atif
yapiimalidrr. Kisaltmalar 6z ve metinde ik gegtikleri yerde acik
yazllip, parantez iginde kisaltma verimek kaydiyla kullanilabilirler.

Makale icinde, ortalama ve vyuzdelik verilirken, ondalikl
hanelerin gosteriminde noktadan sonra 2 basamak kullanimasi
gerekmektedir (231.7 yerine; 231.69 veya 231.70 gibi). Tam say
disindaki gdsterimlerde noktadan sonra iki hane, istatistiksel
degerlerin gosteriminde ise (p, , t, z dederleri gibi) noktadan sonra
U¢ hane yazilmasi gerekir. p degerlerinin sunumunda p<0.05 veya
p>0.05 yerine test istatistigi ile birlikte tam p degerinin noktadan
sonra U¢ hane icerek sekilde verilmesi (6r: p=0.029) gerekmektedir.
Bu degerin binde birden kigUk olmasi durumunda p<0.001
seklinde gosterim yapiimalidir.

Kapak sayfasinin hazirlanmasi:

Kapak sayfas| tlim yazilarla birlikte génderilmeli ve bu sayfa sunlari
icermelidir:

Yazinin kapak sayfasinda yazinin ingilizce basligi bulunmalidr.
Kapak sayfas| yazarlarin adlarini, akademik tnvanlarinin, ORCID
numaralarini, kurumsal/mesleki baglantilarini, yazinin kisa basligini
(en fazla 50 karakter), kisaltmalari, finansal aciklama bildirimini
ve cikar catismasi bildirimini icermelidir. Yazi Turkiye’de bulunan
bir merkez tarafindan génderilmisse yazilar icin Turkce bir baslik
da gerekKlidir. Bir yazi birden fazla kurumdan yazar igeriyorsa, her
yazarin adini, ayri olarak listelenen kurumlarina karsilik gelen bir
Ust simge numarasl izlemelidir. TUm yazarlar icin icin isim soy isim,
e-posta adresi, telefon ve faks numaralan dahili iletisim bilgileri
veriimelidir. 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 gdénderime 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 Tulrkiye'de bulunan bir merkez tarafindan
gonderilmisse Turkge anahtar kelimeler de gereklidir.

Yaz tirleri:

Orijinal arastirma makalesi

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

Ana metnin icerecegi bolimler: Girig, Yontemler, Sonuclar, Tartisma
Baslik: En ¢ok 20 kelime

Yapisal 6zet: En gok 250 kelime. Bolumler: Amag, Gereg ve
Yéntem, Sonuclar ve Tartisma

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

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

Referanslar: En az 20, en ¢ok 40 olmalidir.

Orijinal makaleler; ingilizce basglik, Ingilizce yapilandirimis &zet
(yapilandiriimis, Ingilizce anahtar kelimeler. Yazi Turkiye’de bulunan
bir merkez tarafindan génderimigse Turkge baglk, Turkce
yapllandirimis 6zet (Amag, Gereg ve Yontem, Sonug ve Tartisma
olarak yapilandirimistir) ve Tirkge anahtar kelimeler de gereklidir.

Cogu okuyucu ilk olarak baslik ve ézeti okudugu icn bu boltimler
kritik dneme sahiptir. Ayrica, gesitli elektronik veritabanlar yazilarin
sadece Ozetlerini indeksledikleri icin &zette 6nemli  bulgular
sunulmalidir.

Makalenin diger boltimleri Giris, Gere¢ ve Yontemler, Sonuclar,
Tartisma, Tesekklr (gerekirse) ve Kaynaklar'dan olusmalidir.
Makalelerin tim bélimleri yeni bir sayfada baglamalidir.

Derleme:
Kelime sayisi: En fazla 5000
Ozet: En fazla 500 kelime

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

Sekiller ve tablolar: Sayi siniryok ancak tam olarak gerekgelendiriimeli
ve aciklayict oimalidir.

Referanslar: 80’e kadar

Derleme makaleleri, tiptaki belirli konularn kapsamli  olarak
g6zden gegirildigi, konunun tarihsel gelisimini, mevcut bilinenleri,
arastinma ihtiyaci olan alanlar iceren yazilarir. Konu hakkinda orijinal
arastirmalar yazarlar tarafindan yazimalidir. TUm derleme yazilari
kabulden 6nce diger yazilara esdeger degerlendirme sUreclerine
tabi tutulacaktir.

Derleme makaleleri sunlar icermelidir; ingilizce baslik, ingilizce
Ozet ve Ingilizce anahtar kelimeler. Derleme TUrkiye’de bulunan
bir merkez tarafindan génderilmisse Tlrkge baslik, Turkce ¢zet ve
Turkce anahtar kelimeler de gerekmektedir.

Olgu Sunumu:

Kelime Sayisi: En fazla 2000 kelime

Ozet: En fazla 200 kelime

Anahtar Kelime: En az Gg¢ en fazla alti kelime

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

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

Olgu sunumlari sunlar icermelidir; ingilizce baglik, ingilizce ¢zet
ve Ingilizce anahtar kelimeler. TuUrkiye’de bulunan bir merkez
tarafindan gonderiimisse Turkce baslik, Tirkce 6zet ve Tirkce
anahtar kelimeler de gereklidir.

Editére mektup:

Kelime sayisi: En fazla 1500 kelime

Sekil ve tablolar: En fazla 3

References: En fazla 15

Editére mektup daha 6nce yayinlanmis bir makalenin nemli
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balumlerini, gdzden kagan yonlerini veya eksik bolimlerini tartisir.
Dergi kapsaminda okurlarin dikkatini ¢ekebilecek konularda,
Ozellikle egitici vakalarda yer alan yazilarda editére mektup seklinde
de gonderilebilir. Okuyucular ayrica yayinlanan yazilar hakkindaki
yorumlarini editére mektup seklinde sunabilirler. Bir 6zet ve Anahtar
Kelimeler dahil edilmemelidir. Tablo, sekil, gérintU icerebilir. Metin
alt basliklan icermemelidir. Yorum yapilan makaleye bu yazinin
icinde uygun sekilde atifta bulunulmaldir.

Editére mektuplar; ingilizce baslik. Tirkiye’de bulunan bir merkez
tarafindan génderiimisse editdr mektubu icin TUrkce bir baslik da
gerekmektedir.

Calisma Metodlar::

Turkiye Cocuk Hastaliklari 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 galismalarin veya fizibilite
calismalarinin metodlari genellikle yayinlanmamaktadir.

Calisma metodlar  yazilar, c¢alismanin hipotezi, gerekgesi
ve metodolojisi hakkinda ayrntii bir agiklama sunan SPIRIT
yonergelerine uymalidir. TUm ¢alismalar i¢in 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 edimelidir ana
metin igine yarlestirimemelidir. Ana metinde atifta bulunduklari
sirayla numaralandiriimalidir.  Tablolarin  Uzerine agiklayici bir
baglik konulmalidir. Tablolarda kullanilan kisaltmalar ana metinde
tanimlansalar bile tablolarin altinda dipnotlarla tanimlanmalidir.
Tablolarda sunulan veriler, ana metinde sunulan verilerin tekrar
olmamali, ancak ana metni desteklemelidir. Kisaltmalar icin
asagidaki semboller srayla kullanimalidir: *, t, £, §, [|, 1, **, 1., 1t.

Sekiller ve sekil alt yazilan

Sekiller, grafikler ve fotograflar, génderim sistemi araciligyla ayri
dosyalar (TIFF veya JPEG formatinda) olarak génderilmelidir.
Dosyalar bir Word belgesine veya ana metne yerlestirimemlidir.
Sekil alt birimleri oldugunda, alt birimler tek bir gériintl olusturacak
sekilde birlestiriimemeli, her alt birim, basvuru sistemi aracililyla
ayr ayr yUklenmelidir. Resimlerin Uzerine etiketleme (6rnegin
a,d,c,d gibi) yapimamalidir. Sekil altyazilarini desteklemek icin
goruntilerde kalin ve ince oklar, ok uglari, yildizlar, yildiz isaretleri
ve benzeri isaretler kullanilabilir. Gortntllerde bir bireyi veya
kurumu gosterebilecek her turlli bilgi kér edilmelidir. Génderilen
her bir seklin ¢c6zUnurligt en az 300 DPI olmalidir. Degerlendirme
slrecinde gecikmeleri énlemek icin, gdnderilen tUm sekiller net ve
blytk boyutlu olmalidir (en kiicik boyutlar: 100 x 100 mm). Sekil
aciklamalar ana metnin sonunda metindeki siraya gore ayr ayri
listelenmelidir.

Makalede kullanilan tim kisaltmalar ve akronimler, hem 6zet hem

de ana metinde ilk kullanimda tanimlanmalidir. Kisaltma, tanimin
ardindan parantez icinde verilmelidir.

Ana metinde bir ilag, Grln, donanim veya yazilm programindan
bahsedildiginde, Urlindn 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
performed using a multi-prick test device (Quantitest, Panatrex Inc,
Placentia, California, USA)
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TUm referanslar, tablolar ve sekiller ana metin icinde belirtilmeli ve
ana metin icinde belirtildikleri sirayla numaralandirimalidir. Orijinal
makalelerin kisitlliklan tartisma balumu icinde sonug paragrafindan
once belirtilimelidir.

KAYNAKLAR

Yayinlara atif yapilirken, en son ve en glincel yayinlar tercih ediimelidir.
Yazarlar on yildan eski referanslar kullanmaktan kaginmalidir.
Yazilarda 10 yildan eski tarihli referans sayisinin toplam referans
sayisinin - %20’sini gecmemesine dikkat edilmelidir. Elektronik
olarak yayinlanmis ancak cilt ve sayfa numarasl verimemis
yazilar atfedilirken DOl numarasi verilmelidir. Yazarlar kaynaklarin
dogrulugundan  sorumludur. Referans numaralari  metindeki
clmlelerin sonunda parantez iginde metinde kullanildiklar sira ile
numaralandirimalidir. Dergi adlari “Index Medicus” veya “ULAKBIM/
Turkish Medical Index” de listelendigi gibi kisaltiimalidir. MUmkUn
oldugunca yerel referanslar kullanimalidir. Kaynaklar asagidaki
orneklere uygun olarak yazilmalidir.

Kaynak dergi ise;

Yazar(lar)in soyadi adinin basharf(ler)i (6 ve daha az sayida yazar igin
yazarlarin timd, 6’nin Gzerinde yazar bulunan makaleler icin ilk 6
yazar belirtiimeli, TUrkc¢e kaynaklar icin “ve ark.”, yabanci kaynaklar
icin “et al.” ibaresi) kullanimalidir. Makalenin bagligi. Derginin Index
Medicus’a uygun kisaltimis ismi
(http://www.ncbi.nlm.nih.gov/sites/entrez/query.
fegi?db=nImcatalog) Yi;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;58:386-983.

Kaynak dergi eki ise;

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

(Suppl. Ek sayisi):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)in soyadi, adinin basharf(ler)i. Kitabin adi. Kaginci baski
oldugu. Basim yeri: Basimevi, Basim Yili.

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

Kaynak kitaptan bélim ise;

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

Baski yil:BolUmun 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 timd, 6’nin Gzerinde yazari bulunan bildiriler icin ik 6
yazar belirtiimeli, Tirk¢e kaynaklar icin “ve ark.”, yabanci kaynaklar
icin “et al.” ibaresi kullanimalidir). Bildirinin baslgi. Varsa In:
Editor(lenin soyadi adinin basharf(ler)i (ed) veya (eds). Kitabin adi.
Toplantinin adi; Tarihi; Toplantinin yapildidi sehrin adi, Toplantinin
yapildid Ulkenin adi. Yayinevi; Yil. Sayfa numaralari.

Ornek: Bengtsson S, Solheim BG. Enforcement of data protection,
privacy and security in medical informatics. In: Lun KC, Degoulet



Turkish Journal of Pediatric Disease / Tiirkiye Cocuk Hastaliklar1 Dergisi

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 timd, 6’nin tzerinde yazar bulunan makaleler icin ilk 6
yazar belirtilmeli, TUrkge kaynaklar igin “ve ark.”, yabanci kaynaklar
icin “et al.” ibaresi kullanimalidir). Makalenin bashigi. Derginin Index
Medicus’a uygun kisaltiimis ismi YiI; Cilt (Sayi). Available from: URL
adresi. Erisim tarihi: GUn.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/451397a.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 basligi (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 yapimis
kopyasl gonderilirken yazar, hakemler tarafindan istenen her
aclklama/dlzeltmeye cevap vermekle yukimludir. Yazarlar
hakemlerin  duizeltme/agiklama isteklerini her istegin ardindan
olacak sekide madde madde acikimall, dizeltimis kopyaya
yazilacak metin bu agiklamanin altina eklemelidir. Duzeltme
yapllmis kopya dergiye ayn bir kopya olarak yuklenmelidir.
Duzeltilmis yazilar dizeltme isteginin génderimesinden itibaren
30 gun icinde génderimelidir. Yazinin dizeltimis kopyasi istenilen
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sUrede gonderiimezse yazi sistemden ototmatik olarak dustrtlecektir
ve tekrar basvuru yapilmasi gerekecektir. Eger yazarlar ek zaman
talep ediyorlarsa bu taleplerini ilk 30 gunlik stre sona ermeden dnce
dergiye iletmelidir.

Kabul edilen yazilar dilbilgisi ve noktalama isaretleri yoninden kontrol
edili. Kabul streci ve duzenleme 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
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ABSTRACT

Objective: Organic acidemias are intoxication-type inborn errors of the metabolism with multiple organ involvement.
Patients with organic acidemia usually present in the neonatal or infantile period with high anion gap metabolic acidosis
and hyperammonemia. The present study investigates the presence of congenital heart defects and secondary heart
diseases in patients with organic acidemia.

Material and Methods: Included in the study were 31 patients of whom 14 were diagnosed with methylmalonic
acidemia (MMA), 11 with propionic acidemia and six with isovaleric acidemia. The cardiac findings of all patients
included in the study were evaluated.

Results: Of the sample, 63.64% were identified with accompanying congenital heart disease, with the most common
diagnosis being propionic acidemia and the most common heart defects being atrial septal defects and mitral
regurgitation.

Conclusion: The accumulation of toxic intermediate metabolites due to enzyme deficiency is thought to be the main
mechanism behind the cardiac involvement noted in organic acidemias. In the presence of unexplained deterioration, the
potential for organic acidemia to accompany congenital heart disease should be kept in mind, and so it is important to

screen patients with organic acidemias by echocardiography.
Key Words: Echocardiography, Heart diseases, Organic acidemias
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0z

Amag: Organik asidemiler, coklu organ tutulumu ile seyreden ciddi kalitsal metabolik hastaliklardir. Pek ¢ok organik asidemi neonatal veya
infantil ddnemde artmis anyon acikligi, metabolik asidoz ve hiperamonyemi ile birlikte bulunur. Bu ¢alismada; organik asidemi ile takipli
hastalarda konjenital kalp defektleri ile sekonder kalp hastaliklarinin arastirimasi amagcland.

Gerec¢ ve Yontemler: Calismaya 14’0 metilmalonik asidemi, 11’i propionik asidemi ve 6’si izovalerik asidemi tanili toplam 31 hasta dahil
edildi. Bu olgularin kardiak bulgularn degerlendirildi.

Bulgular: En sik propionik asidemi tanisi ile takipli hastalarda %63.6 oraninda eslik eden konjenital kalp hastaligi saptandi. Bunlar arasinda
en sik gorllen kalp anomalisi ise atriyal septal defekt ve mitral yetmezlikti.

Sonug: Organik asidemilerde kardiyak tutulumun ana mekanizmasinin enzim eksikligine bagl toksik ara metabolitlerin birikimi oldugu
dUstnulmektedir. Klinikte aciklanamayan kétilesme varliginda konjenital kalp hastaliklarina organik asideminin eslik edebilecedi akilda
tutulmalidir. Bu nedenle organik asidemilerde ekokardiyografi ile tarama yapiimasi énemlidir.

Anahtar Soézciikler: Ekokardiyografi, Kalp hastaliklari, Organik asidemiler

INTRODUCTION

Organic acidemias (OA) are congenital metabolic diseases
with potential multiple organ involvement that result from an
accumulation of toxic metabolites. Propionic acidemia (PA),

succinyl-CoA enters the tricarboxylic acid (TCA) cycle, and
any problems in this enzyme results in an accumulation of
propionyl-CoA and the formation of pathological metabolites
such as 2-methylcitrate, 3-hydroxypropionate, tiglylglycine
and propionylglycine. Propionyl-CoA and 2-methyicitrate are

thought to be the major endogenous toxins of PA, inhibiting the
pyruvate dehydrogenase complex and multiple enzymatic steps
in the TCA cycle. In addition to metabolic decompensation,
long-term complexes include such pathologies as myopathy,
pancreatitis and cardiomyopathy, as well as such potentially
long-term signs as acute cardiac dysfunction and acquired long
QT syndrome occurring during metabolic crisis (1,2).

methylmalonic academia (MMA) and isovaleric acidemia (IVA)
are most frequently encountered in clinical practice.

In PA, propionate and other metabolites accumulate due to
a deficiency in propionyl CoA carboxylase. At the culmination
of the reaction in which propionyl-CoA carboxylase catalyzes
the conversion of propionyl-CoA to methylmalonyl-CoA,
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Figure 1: Schematic diagram of selected metabolic pathways in the heart that are affected and implicated in organic acidemias. AdoCbl:
adenosylcobalamin; Cbl: cobalamin; 2-KGDH: 2-ketoglutarate dehydrogenase; CS: citrate synthase; ETC: electron transport chain; ETF:
electron-transfer flavoprotein; ETFDH, electron-transfer flavoprotein dehydrogenase; Il D-2-HGA, type Il D-2-hydroxyglutaric aciduria; 3-HBD:
3-hydroxybutyrate dehydrogenase; HMGCL.: 3-hydroxy-3-methylglutaryl-CoA lyase; IDH,: isocitrate dehydrogenase; lle, isoleucine; Leu: Leucine;
MA: malonic acidemia; MADD: multiple acyl-CoA dehydrogenase deficiency; MATD: mitochondrial acetoacetyl-CoA thiolase deficiency; MCD:
malonyl-CoA decarboxylase; MCE: methylmalonyl-CoA epimerase (methylmalonyl-CoA racemase); MCM: methylmalonyl-CoA mutase; MDH:
malate dehydrogenase; MeCbl: methylcobalamin; Met: methionine; 3-MGA: 3-methylglutaconic aciduria; MMA: methylmalonic acidemia; PA:
propionic acidemia; PCC: propionyl-CoA carboxylase; SCOT: succinyl-CoA:3-ketoacid CoA transferase; SCS: succinyl-CoA synthetase (succinyl-
CoA ligase); SDH: succinate dehydrogenase; Thr: threonine; Val: valine. Cblx refers to different oxidation states of the central cobalt ion in
cobalamin. Blue dashed lines indicate the several metabolic steps.
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Another potential autosomal recessive metabolism disorder
is methylmalonic acidemia (MMA), which is caused by a
deficiency in methylmalonyl-CoA mutase activity or the impaired
transport and synthesis of its cofactor, cobalamin. MMA's
clinical spectrum is broad, with phenotypes ranging from a
relatively benign condition to fatal neonatal disease. Isovaleric
acidemia (IVA) is an inborn error of leucine catabolism, caused
by mutations in the isovaleryl-CoA dehydrogenase (IVD) gene
and resulting in an accumulation of derivatives of isovaleryl-
CoA, including isovaleryl (C5)-carnitine (3). It is rarer than other
organic acidemias and the incidence of cardiac defects is less.
Cardiac defects have been reported in several OA, among
which cardiomyopathy and arrhythmia are the most common,
although heart diseases may also be seen due to carnitine
deficiency. The metabolic pathways of OAs are depicted
schematically in Figure 1 (4). PA and MMA in particular can
develop in the presence of cardiac dysfunction. Isovaleryl CoA
rarely can be accompanied by cardiac pathologies (5). The
association with congenital heart defect in the early period
was remarkable in the patients in the present study who were
diagnosed with organic acidemia, and so cardiac dysfunction
should be kept in mind in such cases. The present study
investigates the congenital heart diseases seen in patients with
organic acidemia (6).

MATERIAL and METHODS

Included in the study were 31 patients with organic acidemias,
all of whom were screened for congenital heart disease and
possible cardiac pathologies by electrocardiogram (ECG) at a
paper speed of 50 mm/sec. The echocardiographic parameters
and ECG recordings were subsequently analyzed. The study
was approved by Ankara Bilkent City Hospital, Clinical Research
Ethics Committee No. 2 (E2-22-2950/07.12.2022).

Statistical Analyses

The study data were evaluated with IBM SPSS Statistics for
Windows (Version 22.0. Armonk, NY: IBM Corp.). Descriptive
statistics were presented as mean+standard deviation
(mean+SD) and as minimum-maximum values, while distribution
information was presented as numbers (n) and percentages
(%).

RESULTS

The median age of the patients was 76+17 months (minimum 7
days; maximum 27 years). All of the patients had been diagnosed
with organic acidemia during the neonatal or infantile periods.
The clinical, cardiological and molecular features of the sample
are presented in Table I. Of the total, 16 (62%) participants
were male and 15 (48%) were female; and 14 (45%) had MMA,
11 (36%) had propionic acidemia and six (19%) had isovaleric
acidemia. Accompanying congenital heart disease was
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identified in 63.6 % of the patients, the most common diagnosis
of which was propionic acidemia, and among these, the most
common heart defects were ASD and mitral valve insufficiency.
Cardiac defects were detected in 50 percent of the patients
with MMA, with the most encountered congenital heart defects
being atrial septal defects, ventricular septal defects, aortic
valve insufficiency, mitral valve insufficiency and left ventricular
hypertrophy. Heart disease was rare in the patients followed up
with isovaleric acidemia. ASD was detected in 25% of patients
with isovaleric acidemia (Table II).

DISCUSSION

Then clinical presentation of organic acidemias can be very
complicated, including the effects of the metabolites associated
with the defect. The mechanism of cardiomyopathy is not clear,
although it is thought to be caused by lactic acidosis and
metabolic decompensation, while another known complication
is arrhythmia.

The limitations of the study include the retrospective collection
of data and the small number of patients in the sample. Studies
reporting on the presence of cardiac defects in organic acidemia
are rare (7). The accumulation of toxic intermediate metabolites
due to enzyme deficiency is thought to be the main mechanism
behind cardiac involvement in cases of organic acidemia. A
recent study reported a reduction in reactive oxygen production,
the presence of various respiratory chain deficiencies, and
decreased detoxification in the tissues and fibroblast cultures
taken from children with OA (8). Low levels of free carnitine as well
as biotin deficiency have been suggested as potential risk factors
for the development of cardiomyopathy in patients (9). Propionyl
CoA has been reported to cause mitochondrial dysfunction and
to impair adenosine triphosphate generation through oxidative
phosphorylation, resulting in cardiotoxicity. Toxic metabolites
such as propionate, propionyl-CoA and 2-methylcitrate cause
cardiac pathologies. Previous studies have voiced a need for
routine cardiac evaluations of patients with organic acidemias
(10). Although cardiomyopathies are most seen in PA, they
may also develop in MMA (11). Dilated cardiomyopathy is
among the most frequent cardiac complications identified
a long side PA, while there have been few studies to date
reporting cases with isovaleric acidemia with congenital heart
disease (12). To date, no specific marker of cardiomyopathy
has been identified. While the major mechanism behind cardiac
alterations in PA remains unclear, it is likely to be multifactorial.
Metabolic decompensation and lactic acidosis are known to
trigger cardiomyopathy, while other factors include myocarditis,
carnitine deficiency and rhythm abnormalities. Cardiac diseases
are complications of other known organic acidemias, although
the causative pathophysiology has yet to be clarified. Identifying
the molecular targets in the hearts of OA patients will provide
a better understanding of the processes and may steer the
development of new treatments in the future.
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Table I: Clinical, laboratory and molecular genetic features of patients with organic acidemia
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PCCB ¢.370C>G (p. GIn124Glu) Secundum
1 PA 5 Years M Homozygous Normal 2 Years ASD 2 Years 3 Years
PCCB ¢.1369G>A (p. Gly457Ser]
2 PA  6Years M Homozygous (p. Gly ) Normal 17 Days ichundum 4 Years 6 Years
MMUT ¢.325C>T (p. Q109%) (p. GIn109Ter)
3 MMA 5Years F Homozygous ormal 2 Months  Normal 2 Years 5 Years
MUT O : p. Leu674Phe ¢.2020c>T
4  MMA 45Years M Homozygous Normal 2 Years VSD, PFO 2.5 Years 2.5 Years
MMAB : ¢.571 C>T p. (Arg191Trp) Hypoplastic
5 MMA 7Days F Homozygous Normal 3 Days left heart 3 Days 7 Days
PCCB ¢.1373C>T (p. Ala458Val) (p.A458v)
6 PA  5Years M Homozygous Normal 9 Months  Normal 12 Months 4 Years
PCCB : ¢.1540C>t p.Arg 514*rs749908889
7 PA BYears M Homozygous Normal 12 Months Normal 2 Years 5 Years
MUT : ¢.2020C>T p. Leu674Phe VSD, ASD,
8 MMA O9Years M rs1164271240 : Homozygous Normal 18 Months MVIL TVI 5 Years 8 Years
MMUT: ¢.1106G>A: Compound
9 MMA 25VYears F Heterozygous Normal 1 Month  Normal 1 Month 2.5 Years
MMAA: ¢.1104G>A p. Trp368Ter Secundum
10 MMA 2Years F rs1131692023 Homozygous Normal 32 Days ASD 1 Month 2 Years
MMADHC: ¢ .211_212dupAG (p.
11 MMA 20 Years F Phe72fs*8) Homozygous Long -QT 3 Years Normal 18 Years 17 Years
12 MMA 3.5 Years M Normal 4 Months Normal 2 Years 3 Years
183 PA 10Years F Normal 2.5 Years Normal 6 Years 10 Years
IVD: ¢.158G>A/p. Argb3His and c.535A>G Sinus
14 VA 27 Years F p. Met179Val Compound Heterozygous Tachycardia 7 Years 20 Years
15 PA 11Years M Normal 7 Years Normal 7 Years 4 Years
16 IVA  4Years M Normal 1 Years Normal 1 Years 4 Years
17 IVA 55Years F IVD:c.941C>T (p. Ala314Val) Homozygous Normal 2 Years ig%undum 4 Years 3 Years
18 IVA 19Years M Normal 3 Years LVH 17 Years 16 Years
MUT: ¢.309_327del19; p. Arg103Ser
19 MMA 5Years F Homozygous Normal 4 Years 5 Years
20 IVA 4.5Years M Normal 1 Month 4.5 Years
PCCA:c. 1629delT (p.Q544Kfs*13) 25
21 PA 25Years F (p.GIn544LysfsTerl3) Homozygous Normal Months MVI, LVH 6 Months 2.5 Years
MUT (0): p.
22 MMA 3Years M Val438serfsTer3(c.1311_1312insA) Normal 1 Years  Normal 1Years 3 Years
Homozygous
23 MMA 3.5Years M 4 Days 3.5 Years
24 MMA 7 Years M Normal 2 Months LVH, AF 4 Years 7 Years
25 MMA 28Years M MMA: c.904A>T. Homozygous Normal 12 Years Normal 12 Years 28 Years
26 MMA ©6Years F Normal 1 Month  LVH, MVI, AF 3 Years 7 Years
IVD: p.R398Q (c.1193G>A)/ p.E411K
27 INA  T7Years F (c.1231G>A) Compound Heterozygous Normal 2 Years Normal 2 Years 5 Years
. BAV, AORT
98 | PA |4 Months (Ml | FCCAIC2TZIT>A (b, Lr2ak (p. Normal 2 Months STENOZU(AS), 2 Months 4 Months
Leu724His) Homozygous AF. MVI. ASD
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29 PA 13Months F PCCB Homozygous SIUS 4 \onth  PDA, PFO, TVI 1 Years 1 Years
Tachycardia
30 PA 3Months F PCCBHomozygous Normal 3 Months PFO 3 Months 3 Months
PCCB: ¢.395_408delGTCTGTCAGGAGCA
31 PA 7 Months F Normal 1 Month  MVI, PFO, LVH 1 Month 7 Months

p. Ser132ThrfsTer24 Homozygous

ASD: Atrial septal defect, AF: Aortic failure, BAV: Bicuspid aortic valve, F: Female, HLF: Hypoplastic left heart, IVA: Isovaleric Acidemia, LVH:
Left ventricle hypertrophy, M: Male, MMA: Methylmalonic Acidemia, MVI: Mitral valve insufficiency, PA: Propionic acidemia, PDA: Patent ductus
arteriosus, PFO: Patent foramen ovale, TVI: Tricuspid valve insufficiency, VSD: Ventricular septal defect

Table II: Distribution of organic acidemias according to
echocardiography findings

Methyl Malonic Isovaleric Propionic
Acidemia (%) Acidemia (%) Acidemia (%)

Echo Findings

NORMAL 50.00 75.00 36.36
ASD 16.67 25.00 27.27
AF 16.67 0.00 9.09
BAV 8.33 0.00 9.09
HLF 8.33 0.00 0.00
LVH 16.67 0.00 18.18
MVI 16.67 0.00 27.27
PDA 0.00 0.00 9.09
PFO 8.33 0.00 27.27
TVI 8.33 0.00 9.09
VSD 16.67 0.00 0.00
TOTAL 100.00 100.00 100.00

ASD: Atrial septal defect, AF: Aortic failure, BAV: Bicuspid aortic valve,
HLF: Hypoplastic left heart, LVH: Left ventricle hypertrophy, MVI:
Mitral valve insufficiency, PDA: Patent ductus arteriosus, PFO: Patent
foramen ovale, TVI: Tricuspid valve insufficiency, VSD: Ventricular
septal defect

The association between cardiomyopathies and organic
acidemia is well known, as well as such inborn metabolism
errors as mitochondrial disorders, fatty acid oxidation defects,
carnitine transport defects and glycogen storage diseases (13).
There have been few studies to date, however, reporting an
association between cardiomyopathy and organic acidemia.
In cases of PA, cardiac complications a leading factor in
major morbidity and mortality. Besides cardiomyopathy, long
QT syndrome is also an important ECG finding in PA (14,15).
Cardiomyopathies appear mostly during childhood (mean age
7 years), while long QT syndrome emerges over time in patients
with PA (16). Similar to the rates reported in previous studies,
only one patient among the 31 cases reported in the present
study was identified with long QT syndrome (Case 11).

In the present study, congenital heart defects were most
associated with propionic acidemia and were most rarely
seen in patients with isovaleric acidemia. In contrast to
previous studies in literature, an important finding of the
study was the detection of ASD at a rate of 25% in patients
diagnosed with IVA, revealing the potential of cardiac
defects to occur as a complication of organic acidemias,
or congenital heart disease to accompany the pathology
Such an association is rare, and so further studies are needed
to clarify the relationship between heart defects and organic
acidemia. Cardiac defects can cause sudden death or rapid
clinical deterioration, and so clinicians should keep an eye
out for cardiac pathologies in the presence of an unexpected
sudden clinical deterioration or acute respiratory stress with
organic acidemia, and cases of organic acidemia should thus
undergo echocardiographic examinations. Further studies of
organic acidemia are necessary with an increased number of
patients in the sample.
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Evaluation of Patients with Umbilical Hernia: 6 Years
Experiences

Umblikal Hernili Hastalarin Degerlendirilmesi: 6 Yillik Deneyim
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ABSTRACT

Objective: Umbilical hernia is a common anterior abdominal wall defect in childhood. Although the defect is present
at birth, unlike other hernias of childhood, it may close spontaneously over time without the need for surgery. However,
when these hernias do not close spontaneously, complications can develop that require emergency surgery. The aim of
this study was to determine the incidence of spontaneous closure in patients diagnosed with umbilical hernia and the
factors that influence this incidence, the complications that may develop during follow-up, the indications for surgery
and the issues to consider when planning the follow-up of patients.

Material and Methods: Between January 2006 and December 2011, 1928 patients diagnosed with umbilical hernia
and followed up and treated in our clinic were included in the study. In this retrospective cohort study the current
size of umbilical hernia, comorbidities and demographic characteristics of the patients were analysed. Operative data,
complications and postoperative follow-up of the operated patients were evaluated.

Results: The spontaneous closure rate of umbilical hernia was found to be 60%. The rate of spontaneous closure
of umbilical hernia was higher in boys and the rate of operation was higher in girls. The risk of incarceration was
higher in girls than in boys. The rate of spontaneous closure decreased with increasing defect size. It was found that
comorbidities did not affect spontaneous closure of umbilical hernias. The rate of emergency surgery for incarceration
was low (2%). Strangulation was noted in 1% of patients. All patients with incarceration were in Lassaletta group 2
(defect diameter 0.5-1.5 cm).

Conclusion: Conservative management is still the most accepted and safest method in the treatment of umbilical hernia.
Incarceration and strangulation are very rare in umbilical hernias. Even if the umbilical hernia is complicated, surgical
treatment is possible and peri- and post-operative complication rates are very low. Long-term morbidity and mortality due
to incarceration have not been reported in the literature.

Key Words: Child, Complication, Spontaneous closure, Umbilical hernia

oz

Amac: Umblikal herni gocukluk gaginda sikga gorilen karin 6n duvar defektidir. Defekt dogumda mevcut olmasina
ragmen cocukluk caginin diger hernilerinden farkl olarak ameliyat gerekmeden zamanla kendiliginden kapanabilir. Ancak
bu herniler spontan kapanmazsa acil ameliyat gerektiren komplikasyonlar gelisebilir. Bu ¢alismada umblikal herni tanisi
alan hastalarda spontan kapanma insidansinin ve buna etki eden faktérlerin, takipte gelisebilecek komplikasyonlarin
ve ameliyat endikasyonlarinin belirlenmesi, hastalarin takiplerini planlarken dikkat edilmesi gereken hususlarin ortaya
konmasi amaglanmistir.
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Gere¢ ve Yontemler: Kilinigimizde Ocak 2006-Aralik 2011 tarihleri arasinda umblikal herni tanisi alan, takip ve tedavisi yapilan 1928
hasta calismaya dahil edildi. Retrospektif kohort olarak planlanan bu ¢alismada hastalarin mevcut umblikal herni boyutlari, ek hastaliklari,
demografik 6zellikleri incelendi. Ameliyat olan hastalarin ameliyat verileri, komplikasyonlari ve postoperatif takipleri degerlendirildi.

Bulgular: Hastalarin umblikal hernilerinin spontan kapanma orani %60 olarak bulundu. Erkeklerde umblikal herninin spontan kapanma
oranlar daha ytksek oldugu, kizlarda ise ameliyat olma oraninin daha yuiksek oldugu géruldi. Kizlarda inkarserasyon riski erkeklere gére
yUksek bulundu. Defekt boyutu arttikga spontan kapanma orani azalmakta oldugu gérildl. Hastalarda izlenen ek hastaliklarin umblikal
herninin spontan kapanmasina etkisi olmadigi saptandi. inkarserasyon nedeniyle acil operasyon oraninin (%2) diisik oldugu gézlendi.
Hastalarin %1’inde strangilasyon saptand. inkarserasyon izlenen hastalarin tamami Lassaletta grup 2’de yer almaktaydi (defekt capi
0.5-1.5cm).

Sonug: Umblikal herninin tedavisinde konsevatif izlem hala en kabul géren ve en glvenli ydntemdir. Umblikal hernilerde inkarserasyon
ve strangulasyon oldukga nadir gortimektedir. Umblikal herni komplike hale gelmis olsa dahi cerrahi tedavisi mimkunddr ve peroperatif-
postoperatif komplikasyon oranlar oldukga diistiktir. inkarserasyon nedeniyle uzun dénem morbidite ve mortalite literatiirde saptanmamistir.

Anahtar Soézciikler: Cocuk, Komplikasyon, Spontan kapanma, Umblikal herni

INTRODUCTION

Umbilical hernia is a common anterior abdominal wall defect
in childhood. Although the defect is present at birth, unlike
other childhood hernias, it may close spontaneously over
time without the need for surgery (1). However, complications
requiring emergency surgery may develop in umbilical hernias
that do not close spontaneously.

Umbilical and epigastric hernias constitute approximately 10%
of all hernias (2). The estimated incidence of umbilical hernias
is 15-32%, but the actual incidence is not known precisely as it
mostly closes spontaneously after a while. It is accepted that
approximately 10% of all umbilical hernias remain unclosed
until adulthood (3).

Although umbilical hernias are usually seen in a silent clinic,
they can also become quite complicated and may present
with life-threatening conditions. Incarceration, strangulation,
spontaneous rupture or perforation are serious complications
that may be encountered in the course of umbilical hernia.

In this study, we aimed to determine the incidence of
spontaneous closure in patients diagnosed with umbilical
hernia and the factors affecting it, complications that may
develop in follow-up, the indications for surgery, and the points
to be considered while planning the follow-up of the patients.

MATERIAL and METHODS

This study was approved by the academic board of Dr. Sami
Ulus Gynecology and Obstetrics Training and Research Hospital
and was registered as 22/7 on 19/03/2009.

The study included children who were diagnosed with an
umbilical hernia and received treatment at our clinic between
January 2006 and December 2011. Conservative management
was proposed for patients diagnosed with umbilical hernia who
were aged under four. Families were educated about umbilical
hernia and emergency situations were explained. Patients were
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scheduled for regular check-ups at intervals of 3-6 months.
Surgery was advised for patients over four years old with
umbilical hernia. Patients with incarceration or strangulation
underwent surgery urgently.

In this retrospective cohort study, we examine the current
sizes of umbilical hernias, comorbidities, and demographic
characteristics of the patients. The patients were separated
into three groups based on the Lassaletta classification, which
is based on the sizes of the defects. Patients with umbilical
defects smaller than 0.5 cm were categorised as group 1,
whilst those between 0.5 cm and 1.5 cm were categorised as
group 2, and those larger than 1.5 cm as group 3. The patients
were additionally separated into 2 groups based on their clinical
history. Those who completed follow-up were labelled as group
A, and those who underwent surgery were classified as group
B. The surgical data, complications, and postoperative follow-
ups of those who received surgical intervention were assessed.

Statistical analysis was conducted using the SPSS 24.0
software package to determine the number of cases and
ratios within the groups. Comparisons between ratios were
made using Pearson’s Chi-square test and Fisher’s exact Chi-
square test, while nonparametric comparisons of means for
more than two groups were assessed using the Kruskal-Wallis
Test. Pearson’s chi-squared and Fisher’'s exact chi-squared
tests were used to evaluate non-parametric data and when the
number of parametric values was insufficient or the variances
were not homogeneously distributed. A significance level of
p<0.050 was deemed significant in the analyses.

RESULTS

Between January 2006 and December 2011, a total of 1928
patients were diagnosed with umbilical hernia in our clinic. Of
these patients, 1185 did not return for follow-up after diagnosis
and 743 were followed up with periodic checks. The mean age
at diagnosis was 1.1 + 0.9 years (min 1 week - max 16 years),
the mean age at surgery was 5.0 + 0.6 years (min 2 months
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Gestational age
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i Premature:953
i Mature:579
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Figure 1: The Distribution of Gestational Age

Lassaletta Classification
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Figure 2: Classification of defect size at the time of diagnosis according
to the Lassaletta Classification

- max 15 years). A total of 173 (8.9%) patients underwent
surgery. The mean follow-up of all patients was 18.6 + 7.3
months. Mean postoperative follow-up was 15.3 + 7.4 months.

The sex, age group, gestational age and defect size of 1928
patients diagnosed with umbilical hernia were studied. In the
study 1117 patients were male and 881 were female. The male/
female ratio was 1.3 to 1 in patients with umbilical hernia. The
gestational age of 396 patients was unknown. Almost half of the
1532 patients for whom gestational age data could be obtained
had a history of preterm birth (25-36 weeks). The distribution is
shown in Figure 1. 92% of patients were in the age group 0-4
years at the time of diagnosis.

The most common presenting symptom was umbilical swelling.
16% were diagnosed incidentally at our outpatient clinic for
another reason. Other symptoms reported by families were
itching and discolouration. When the size of the defect was
classified, the patients were divided into 3 groups according
to the Lassaletta classification. Their distribution is shown in
Figure 2.

Age at Surgery

1%

- 10%

W 0-4 years: 17
M 5-9years: 111
i 10-14 years: 14

k4 15-19years: 1

Figure 3: The distribution of age at surgery

While 91% of the patients were recommended for follow-up,
9% underwent surgery. Twenty-eight (16%) of the 173 patients
who were operated on were younger than 4 years of age and
were operated on after the age of 4 years. These patients were
included in the operated group.

Additional disease was found in 21.7% of patients. Diseases
related to the inguinal region were found in 109 (47%) patients
with inguinal hernia, 101 (44%) with hydrocele and 19 (9%) with
undescended testicles. Diseases of the cardiovascular system
were found in 26 patients. Central nervous system disorders
were observed in 27 patients and urogenital disorders in 25
patients. Congenital hypothyroidism was present in 13 patients
and a history of chronic constipation in 67 patients.

When the relationship between defect size and clinical outcome
was evaluated, 68% of patients in group 1 had spontaneous
closure of the defect at follow-up, while this rate was 51% in
group 2 and 42% in group 3 (Table I). As defect size increased,
the rate of spontaneous closure decreased and this difference
was statistically significant (p = 0.001). It was observed that
the rate of surgery in group 3 was more than double that of the
other two groups. This difference was statistically significant (p
=0.001). In group 3, 11 (68%) patients (4 girls/ 7 boys) whose
umbilical defect did not close spontaneously had inguinal
pathology in 2 (18%), Down syndrome in 1 (9%) and CNS
pathology in 1 (9%).

The rate of spontaneous closure was higher in males than
in females in patients followed for umbilical hernia. The rate
of surgery was higher in girls than in boys (Table Il). These
differences were statistically significant (p=0.001).

When the relationship between co-morbidities and defect size
was examined, a statistically significant relationship was found.
(p=0.010). Additional diseases were found in 21.7% of the
patients. Group 1 patients had the highest rate of comorbidities
(25.1%). It was found that co-morbidities did not influence
spontaneous closure of the umbilical hernia (p=0.214).
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Table I: The relationship between defect size and clinical
course

Table Ill: The Comparison of Follow-up and Operated
Patients Datas

Lassaletta Classification
Group 1 Group 2 Group 3 Total

Clinical outcome

Remained 12 (3) 15 (5) 0 27 (5)
increased size 12 (3) 4 (1) 0 16 (2)
Spontaneous closured 284 (68) 154 (51) 8 (42) 446 (60)
Decreased size 10@ 703 1(B) 81(10
Operated 99 (24) 64 (20) 10(53) 173 (23)
Total 417 307 19 743(100)
p=0.001

Table II: The relationship between sex and clinical outcomes

Boy Girl Total
Clinical outcome
Remained 13 (3) 14 (5) 27
increased size 9 (2) 7 (3 16
Spontaneous closured 304 (68) 142 (48) 446
Decreased size 43 (9) 38 (14) 81
Operated 83 (18) 90 (30) 173
Total 452 291 743
p=0.001

743 patients were followed up for umbilical hernia and 173
(23%) were operated over time. The 743 patients who came to
the controls and whose prognosis was known were compared
with those who were followed up and operated on.

The patients were divided into 2 groups according to follow-
up and surgery. Followed patients were classified as group A
and operated patients as group B. While 65% of the followed
patients were male, 52% of the operated patients were female.
Female patients had a higher rate of surgery. In both groups of
patients, more than 50% were patients with a history of preterm
birth. The most common complaint on admission to hospital
in both groups of patients was swelling of the umbilical region
(Table 111).

Considering the age distribution at the time of diagnosis, almost
all patients aged >4 years underwent surgery, whereas clinical
follow-up was preferred in patients aged <4 years. Defect sizes
were classified according to the Lassaletta classification and
the distribution of defect sizes was found to be similar in both
groups of patients (Table ll).

173 patients underwent surgery for umbilical hernia. The
age distribution of patients who underwent surgery is shown
in Figure 3. Five patients (3%) were operated for emergency
indications due to strangulation or incarceration.

The inverted smile incision above the umbilicus was
most commonly used to repair the patients’ defects. The
infraumbilical smiley incision was the other incision chosen.
The supra-umbilical transverse incision was chosen to repair
both defects, especially in cases of epigastric hernia. In patients
who underwent intra-abdominal surgery for another reason, the
defect was repaired intra-abdominally (Table IV).
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Followed up Operated

(Grup A) (Grup B) [eRle

Sex

Boy 369 (65) 83(48) 452

Girl 201 (35) 90 (52) 291
Gestational age

Premature 312 (55) 90 (52) 402

Mature 153 (27) 38 (22) 191

Unknown 105 (18) 45 (26) 150
Symptoms

Umbilical Swelling 453 (79.7) 136 (79) 589

Incidentally 115(20) 33 (19) 148

Other Umbilical Complaints 2 (0.3) 4 (2) 6
Age at diagnosis

0-4 years 567 (99.5) 77 (44) 644

5-9 years 3(0.5) 77 (44) 80

10-14 years 0 18 (11) 18

15-19 years 0 1(1) 1
Lassaletta Classification

Group 1 318 (55) 99 (60) 417

Group 2 243 (44) 64 (36) 307

Group 3 9(1) 10 (4) 19
Total 570 173 743
Table IV: The Surgical Data
Incision types

Infraumbilical smile incision 12 (7)

Inverted smile incision above umbilicus 145 (83)

Transvers or abdominal 16 (10)
Total 173

Table V: Postoperative complications (n=173)

Stick abscess 6 (3)

Recurrence 3(1.5)
Pain 3(1.5)
Total 12 (6)

While 20 of the patients who underwent umbilical hernia repair
also had an epigastric hernia, 15 patients had an inguinal
hernia, 5 patients had an undescended testicle, 2 patients
had hypospadias, 2 patients had an umbilical polyp, 1 patient
had an urachal remnant and 1 patient had an ovarian cyst.
Simultaneous repairs were performed.

17 (10%) of these patients were younger than 4 years. Two
(12%) patients younger than 4 vyears were operated for
incarcerated umbilical hernia. In other patients younger than
four years, simultaneous umbilical hernia repair was performed
for epigastric hernia in 13 (76%) patients, for umbilical polyp in
1 (6%) patient and for inguinal hernia in 1 (6%) patient.

The postoperative complications were hernia abscess,
recurrence and persistent pain and were observed at a rate
of 6% (Table V). When the relationship between the size
of the defect detected at surgery and the development of



postoperative complications was examined, no statistically
significant difference was found (p=0.737).

Postoperative recurrence occurred in 3 patients (2 girls, 1
boy). All three patients had a history of prematurity. The age
at surgery was 1-3-8 years. The size of the defect was 0.5-
1-2 cm. While 2 of these patients underwent simultaneous
epigastric hernia repair and 1 inguinal hernia repair, one of these
patients had Down syndrome and the other had a history of
chronic constipation. The other patient was found to have CNS
pathology.

While co-morbidity was observed in 21.7% of all patients, the
rate of co-morbidity was found to be 33.3% in 12 patients who
developed complications (1 with Down syndrome, 1 with CNS
disease, 2 with chronic constipation). Epigastric hernia repair
was performed simultaneously in 3 (25%) of these patients.
Although the rate of additional disease was higher in patients
with postoperative complications compared to all patients, no
statistically significant difference was found (p=0.528).

In our study there were 5 (2%) patients who underwent
emergency surgery for strangulation and entrapment. The
age of the patients was 1-11 years (mean 3.8 years). It was
observed that only 2 (40%) patients were younger than 4 years.
The defect diameter was 1 ¢cm in 4 patients and 1.5 cm in 1
patient. It was noted that the defect diameters of the patients
were in group 2 of the Lassaletta classification.

Five (2%) of the inguinal hernia cases we operated on were
operated on for incarceration. Incarcerated omentum was
present in 3 of these patients and strangulation was observed in
2 patients. In one of the 2 patients with strangulation, perforation
of the ileum segment in the hernia sac was observed and the
perforated area was primarily repaired. In the other, the ileal
segment was irrigated with warm saline. No patient required
bowel resection.

DISCUSSION

In general, hernias are a very important part of paediatric
surgical practice. Approximately 75% of anterior abdominal wall
defects occur in the inguinal region, 10% are incisional hernias,
10% are umbilical and epigastric hernias, approximately 4% are
femoral hernias and the remainder are rare hernias (spigelian
hernia, lumbar hernia, ventral hernia, etc.) (2) .

Umbilical hernia is a common defect of the anterior abdominal
wall in childhood. Although the defect is present at birth, unlike
other childhood hernias, it may close spontaneously over time
without the need for surgery (1). However, if these hernias
do not close spontaneously, complications may develop that
require emergency surgery (1).

The incidence of umbilical hernias has been reported to be
the same in boys and girls (4,5). Zendejas et al. (5) reported
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a male/female ratio of 1/1 in their study publishing their 53-
year experience with umbilical hernia repair. In the study by
Thomson et al. (6), this ratio was found to be 1/2,6 and was
more common in girls. In our study, umbilical hernia was more
common in males and the male/female ratio was 1.3/1. While
this ratio was 1.4/1 in the group of patients recommended for
follow-up, it was 0.9/1 in the group of patients recommended
for surgery. It was observed that girls were more likely to be
operated on for umbilical hernia than boys.

Most umbilical hernias present in childhood close by the age
of 2 years, but the closure process may continue until the
age of 5 years (2,4,7). A prospective study in Caucasian and
African American populations showed spontaneous closure
rates of 83-95% by 6 years of age (8). Another study reported
that 50% of umbilical hernias that did not close by the age of
4-5 years could close by the age of 11 years (1). Because of
the decreasing incidence of umbilical hernias with age and the
tendency for spontaneous closure, it is widely accepted that
patients should be followed clinically at regular intervals (1,2,4,
7-10). It is recognised that approximately 10% of all umbilical
hernias remain unresolved into adulthood (2).

[t was observed that umbilical hernias less than 0.5 cm in
diameter tend to close spontaneously at around 2 years of age,
and those with a defect diameter greater than 1 cm usually
close by 4 years of age (11). Haller et al. (12) found that umbilical
hernias did not close spontaneously in those with defects
greater than 1.5 cm in diameter, in girls over 2 years of age, and
in all children over 4 years of age, and recommended surgery
in these patient groups. However, other authors in the literature
have recommended that these patients should be followed
up to the age of 5-7 years (8). In our study, patients under 4
years of age with umbilical hernia were followed up regularly.
Those operated on before the age of 4 years were operated on
urgently for incarcerated umbilical hernia or simultaneously for
epigastric hernia, umbilical polyp, inguinal hernia.

Spontaneous closure of umbilical hernias can be predicted by
looking at the diameter of the defect and the sharpness of the
fascia at the edge of the defect. Defects larger than 1.5-2 cm
are unlikely to close spontaneously. Papagrigoriadis et al found
that the likelihood of spontaneous closure was low in those
with an umbilical defect >2 cm (13). In our study the rate of
spontaneous closure was 62%. This rate was 48% in female
patients and 68% in male patients. A higher rate of spontaneous
closure was observed in males. In our study it was observed
that the umbilical defect closed spontaneously by the age of 4
years in 68% of patients in group 1, 51% of patients in group
2 and 42% of patients in group 3. Spontaneous closure was
lower in patients with a defect diameter >1.5 cm and it was
observed that the rate of spontaneous closure decreased with
increasing defect size.

Complications of umbilical hernia are very rare and incarceration
and strangulation are commonly reported in the literature. The
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complication rate varies between 6-37% in different reports (1
3-19).

Chirdan et al. (16) repaired 52 umbilical hernias and incarceration
was the indication for surgery in 44.2% of cases. It has
been argued that incarceration in umbilical hernias is a rare
complication, contrary to what has been reported in the
literature (16). In our study there were 5 (2%) patients who
underwent urgent surgery due to incarceration. Strangulation
was found in only 2 patients (1%). It was noted that the rates
of incarceration and strangulation were low when compared in
the literature.

It is not clear why some umbilical hernias are incarcerated and
others have an asymptomatic clinical course. Lassaletta et al.
(20) found that a defect diameter of 0.5-1.5 cm doubled the risk
of incarceration. Defects smaller than 0.5 cm are thought to be
too small for the intestine to enter, and in defects larger than
1.5 cm, incarceration does not develop because the intestine
entering the defect can easily exit (16,20). In our study there
were 5 cases of incarcerated umbilical hernia. While the defect
diameter in four of them was 1 cm, the defect diameter in one
patient was 1.5 cm, and all of them were in Lassaletta group 2.
In our study, incarceration was significantly higher in Lassaletta
group 2, similar to the literature.

[t has been argued that incarceration and strangulation are
usually detected in infants younger than 6 months (17,21,
22). In our study, the median age of patients with incarcerated
umbilical hernia was 4 years (min 1 year-max 11 years). This
completely contradicts the reports in the literature that the risk
of incarceration increases with younger age. Therefore, the
opinion that age is a determining parameter in umbilical hernia
incarceration is contradictory. The data from our study support
that it is safe to wait for spontaneous closure of umbilical
hernias until the age of 4 years.

Zendejas et al. (5) found that there was no association between
incarceration and sex, whereas Lassaletta found incarceration
mainly in male patients. In our study, 60% of the patients who
underwent emergency surgery for incarceration were girls, and
the incarceration rate was higher in girls.

The most common postoperative complications after umbilical
hernia repair have been defined as wound infection, pain and
recurrence, but they are very rare (16,19,22). In the Zendejas
study, 96% of 489 children with umbilical hernia who underwent
surgery had no postoperative complications. Recurrence
was observed in 2% of patients, wound infection in 1% and
haematoma in 1%. Repair technique, incision shape, hernia
size, sex, prematurity and operative age were not associated
with recurrence (5).

In our study, postoperative complications were found in 6%
of the operated patients. The most common postoperative
complication was rod abscess, which occurred in 6 patients
(8%). Recurrence was observed in 3 patients (1.5%) and these
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patients underwent reoperation. Our complication rates were
found to be consistent with the literature.

CONCLUSION

In our study we found that umbilical hernia was more frequent
in boys, but the size of the defect was larger, the risk of
incarceration was higher and the rate of spontaneous closure
was lower in girls.

In conclusion, conservative management is still the most
accepted and safest method of treating umbilical hernia in
children under 4 years of age. In the absence of emergency
complications in children under 4 years of age, there is no
indication for surgery. In this condition, which tends to close
spontaneously, the safest method is to explain the signs
of incarceration to the family and to follow up regularly.
Spontaneous closure is unlikely in umbilical hernias that persist
beyond the age of four. Primary repair is recommended to
prevent complications that may develop later in adulthood.
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Psychosocial Functionality in Adolescents with Inborn Errors
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ABSTRACT

Objective: We aimed to determine the impact of COVID-19 on the psychosocial functioning of adolescents with inborn
errors of immunity (IEl).

Material and Methods: Thirty-six patients with IEI (18 mild, 18 severe) and 18 healthy controls aged between 10 and
17 were included in this study. Adolescents and their caregivers completed the Revised Child Anxiety and Depression
Scale (RCADS) to measure symptoms of anxiety and depression and the Strengths and Difficulties Questionnaire (SDQ)
to assess prosocial behaviors and emotional/behavioral problems. Additionally, the COVID-19 Phobia Scale (C19P-S)
was answered by adolescents to assess the level of coronavirus phobia.

Results: According to SDQ, emotional scores of the adolescents in the control group are higher than the mild/severe
patient group. Emotional scores of the severe patient group are higher than the mild group. The RCADS parent- and
adolescent-reported depression scores and parent-reported social phobia scores of the control group were significantly
higher than the mild group.There were no statistically significant differences between the groups according to COVID-19
Phobia Scale.

Conclusion: The healthy adolescents had higher psychiatric symptom scores, especially than the adolescents with mild
IEl. We suggest that being exposed to health-related challenges even before the pandemics in adolescents with IEI helped
them develop psychological resilience. Longitudinal and larger studies are needed to evaluate the long-term effects of the
pandemic on the mental health of this vulnerable adolescent population.

Key Words: Adolescents, COVID-19 Pandemic, Primary immunodeficiency, Mental health

0z

Amag: Bu calisma, dogustan bagisikiik yetersizligi olan ergenlerin psikososyal islevleri lizerinde COVID-19’un etkisini
belirlemeyi amagclamistir.

Gerec ve Yontemler: Bu calismaya 36 dogustan bagdisiklik yetersizlik hastasi (18 hafif, 18 siddetli) ve yaslan 10-17
arasinda 18 saglikl kontrol dahil edildi. Ergenler ve onlarin ebeveynleri, kaygi ve depresyon semptomlarini dlgmek icin
Gozden Gegcirilmis Cocuk Kaygisi ve Depresyon Olgedi’ni (RCADS) ve sosyal davranislar ve duygusal/davranissal sorunlari
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deg@erlendirmek icin Gugcler Glglikler Anketi'ni doldurdu. Ek olarak, ergenler tarafindan koronavirls fobisinin diizeyini degerlendirmek

amaclyla COVID-19 Fobi Olcegi (C19P-S) yanitiandi.

Bulgular: GUcler GuclUkler Anketi’ne gére kontrol grubundaki ergenlerin duygusal puanlari hafif/agir hasta grubuna gére daha yUksekti.
Agir hasta grubunun emosyonel puanlar hafif gruba gére daha yiksekti. RCADS ebeveyn ve ergen skorlarina gére, kontrol grubunun
depresyon puanlari ve ebeveynlerin sosyal fobi puanlari hafif gruba gére anlamli derecede yUksekti.

Sonug: Bu ¢alisma sonuglarina gére saglikl ergenlerin psikiyatrik belirti skorlari, 6zellikle hafif dogustan bagisiklik yetersizligi olan ergenlere
gbre daha yuksektir. Dogustan bagisiklik yetersizlikleri ergenlerin pandemiden dnceki dénemde saglikla ilgili zorluklara maruz kalmalarinin
dayanikliik gelistirmelerine yardmci oldugunu dustintyoruz. Pandeminin bu savunmasiz ergen populasyonunun ruh saghgr Gzerindeki
uzun vadeli etkilerini degerlendirmek icin uzun vadeli ve daha blylk galismalara ihtiyag vardir.

Anahtar Sézciikler: Ergenler, COVID-19, Primer immiuin yetmezlik, Ruh sagigi

INTRODUCTION

The clinical course of COVID-19 infection in healthy children
and adolescents has been reported to be milder than adults (1)
and rarely progresses to acute respiratory distress syndrome,
multiorgan system dysfunction and death (2). However, in the
children and adolescents with inborn errors of immunity (IEl), the
clinical course of COVID-19 differs from mild illness to death,
which largely varies with the patient’s age and the presence
of immunosuppressive comorbidities (3). International studies
show that more than 30% of patients with IElI have had mild
COVID-19 infection and the 10% case-fatality rate was similar
to the global data of the general population (4). On the other
hand, in a Turkish study the COVID-19 infection mortality rate
was reported as 7.6% among patients with IEIl, which is eight
times higher than the infection mortality rate (0.97%) of Turkey’s
general population (5). This wide range of mortality rates in
different studies may be explained by the disease heterogeneity
and concomitant comorbidities, as well as the differences in
reporting systems in various countries.

Although adolescents’ physical health was a less concern
compared to other age groups, COVID-19-related mental
health issues such as emotional reactions including concern,
fear, and anxiety about being infected by the virus and
depression, obsessive-compulsive symptoms, somatization,
and behavioral issues have been found to be higher in young
healthy individuals in most studies (6). However, there is
limited data about the psychosocial effects of the pandemic
on adolescents with chronic conditions (7). There are rare
pre-pandemic studies about the behavioral, emotional and
psychological well-being of adolescents with |El and their
parents. In these studies, it was reported that adolescents with
IEl had significantly lower quality of life scores in adolescent
and parent-rated questionnaires compared to healthy controls.
In addition to this, higher rates of emotional, peer- relationship
difficulties, anxiety and depressive scores were also reported
in patients with IEl when compared to healthy controls (8,9).
Psychosocial functionality in adolescents with IEl has not yet
been the subject of extensive COVID-19 related psychological
studies.

The management of a chronic iliness during adolescence poses
a significant burden not only for the adolescent but also for the

parents, caregivers, and the health care providers (10). Recurrent
and chronic infections, concomitant medical problems, regular
hospital visits, the need for frequent hospitalization, and long-
term treatment with immunoglobulin replacement therapy and
immunomodulatory drugs add to the burdens imposed on
patients with |EI and their families. Some studies reported that
the parents of adolescents with chronic conditions experienced
higher levels of anxiety and post-traumatic stress than controls
during the pandemic (11,12).

We hypothesized that adolescents with IEI may have greater
levels of behavioral, depressive, and anxiety symptoms than
their healthy peers. The aim of this study was to investigate
how COVID-19 affected the psychological, emotional, and
behavioral well-being of adolescents with IEI.

MATERIAL and METHODS

Participants

This study was conducted by the divisions of Adolescent
Medicine, Pediatric Immunology and Child and Adolescent
Psychiatry of the Hacettepe University. This study took place
between April and July 2021, during which pandemic curfews
imposed on weekdays and weekends, school closures and
intercity travel bans continued in Turkey. Between the ages 10
and 17 years, healthy adolescents who visited the Adolescent
Medicine clinic formed the control group and adolescents
with |El who were followed up by the division of Pediatric
Immunology formed the study group. The groups were age and
gender-matched. The IElI group was further classified as mild
and severe subgroups. Thirty-six patients with IEI (18 mild, 18
severe) and 18 healthy controls aged between 10 and 17 from
a single children’s hospital were included in this study.

All IEI patients were clinically diagnosed before the COVID-19
pandemic. The clinical diagnoses were made according to the
European Society of Immunodeficiencies (ESID) guidelines (13).
Since there is not any standardized form for the assessment of
IEl severity, we modified a previously used scale to determine
the |El severity of the adolescent patients included. A severity
score was calculated for each patient using the following:
T-cell levels less than 500 cells/ul were assigned 8 points, for
each immunoglobulin class impacted 1 point was assigned
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(maximum of 4), receiving immunoglobulin replacement therapy
was 4 points, and immunosuppressant/immunomodulatory
therapy usage was 3 points. These points were tailed and the
child was assigned to a severity group (mild 0-5, moderate
>B). During the study period, no patients were diagnosed with
COVID-19. None of the participants were vaccinated against
COVID-19 at the time of the study since vaccination for that age
group in the country had not yet started.

The exclusion criteria for |El group were having a diagnosis
of a psychiatric disorder and intellectual disability before
pandemic. There were no patients with a previous psychiatric
disorder or intellectual disability in the patient group. Having
a previous chronic, systemic or psychiatric disorder and/or
intellectual disability before pandemic period were also the
exclusion criteria for the control group. All adolescents in the
healthy control group were interviewed by HEEADSSS (home,
eating, education, activities, drugs, sexuality, suicide, safety)
psychosocial assessment which is a part of the standard care
routine of the Adolescent Medicine clinic and offers a frame
work for gathering detailed data about the young person’s
strengths and risky behaviors. At the end of this interview,
adolescents who were determined not to have any psychiatric
disease were included in the control group. Eight adolescents
in the control group were excluded according to exclusion
criteria. This study was approved by the Ethics Committee of
the Hacettepe University (Decision number: 2021/368) and
the Turkish Ministry of Health. Written informed consent were
obtained from both adolescents and their parents.

Measures
Sociodemographic Information Form

This form was designed by the authors and included the
parents’ age and gender, the participants’ age and gender,
school grade, the number of children in the family, family
structure (core, separated, large etc.), settlement (village, town,
city), family income, parents’ educational and employment
status, family history of psychiatric disorders, and family history
of COVID-19 infection.

Revised Child Anxiety and Depression Scale (RCADS)

The RCADS consists of 47 items developed to measure DSM-
IV based symptoms of anxiety disorders and depression
in children and adolescents. The subscales correspond to
separation anxiety disorder (SAD) (7 items), social phobia (SP)
(9 items), generalized anxiety disorder (GAD) (6 items), panic
disorder (PD) (9 items), obsessions/compulsions (6 items) and
major depressive disorder (MDD) (10 items). RCADS provides
two summary scales: 1. Total anxiety and depression (total
internalizing score), 2. Total anxiety and six subscales (14). In all
instances, a higher score reflects a greater degree of symptom
severity. Turkish reliability and validity study of the RCADS was
provided by Gormez et al. (15) in children aged 8-17 years old.
Inter-scale reliability is strong/excellent with a Cronbach’s a of
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0.95 and coefficients for the RCADS subscales ranging from
0.75 to 0.86 demonstrating good internal consistency. RCADS
was administered face to face to both the participant and one
of the parents.

Strengths and Difficulties Questionnaire (SDQ)

The SDQ is a brief behavioural screening questionnaire designed
to assess prosocial behaviors and emotional/behavioral
problems of children. It contains five subscales, 25 questions
(positive/negative). Subscales are inattention/hyperactivity,
emotional problems, conduct problems, peer problems
and prosocial behaviour. The scores related for inattention/
hyperactivity, emotional problems, conduct problems, and
peer problems can be summed to form a total difficulties score
ranging from 0-40. The prosocial score is not included in the
total score and is rated as positive behavior while others are
rated as negative (16). High scores indicate greater clinical
psychopathologies. The Turkish reliability and validity study was
provided by Glvenir et al. (17) in children aged between 4-18.
The Turkish SDQ was observed to be stable and reliable. SDQ
was administered face to face to both the participant and one
of the parents.

COVID-19 Phobia Scale (C19P-S)

C19P-S is a self-report five-point Likert-type scale which
aims to assess the levels of coronavirus phobia developed by
Arpaci et al. (18) in Turkey. The total score ranges from 20-
100. It includes 20 items, 4 subscales (psychological factors,
psychosomatic factors, economic factors, social factors). High
scores indicate a greater phobia. C19P-S was administered
face to face to the adolescents in both groups. The validity and
reliability study of this scale was conducted between the ages
of 12 and 92 (18).

Statistical Analyses

Statistical analyses were performed with the IBM SPSS
Statistics for windows version 23. (IBM Corp., Armonk, NY)
software. Frequencies and percentage for qualitative variables,
mean + standard deviation or median (min-max) for numerical
variables were used as descriptive statistics. The Shapiro-
Wilk test was used to determine if the numerical variables
were normally distributed or not. Chi-square test was used to
determine whether there was a difference in terms of qualitative
variables among three groups. When numerical variables were
normally distributed one-way ANOVA was used and pairwise
comparisons were performed using the Tukey test; otherwise
the Kruskal-Wallis test was used and pairwise comparisons
were performed using Dunn’s test. A statistically significant P
value of 0.050 was used.

RESULTS

Demographic features of the participants are listed in Table .
There were no statistically significant differences between the



Table I: Demographic Features of the Groups
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Severe (n=18) Mild (n=18) Control (n=18) F /X2 p

Participant age (mean+SD)

Participant gender*
Girl
Boy

Parent’s gender”
Mother
Father

Mother’s age*
<29
30-39
40-49
>50

Father’s age*
<29
30-39
40-49
>50

Mother’s grade at school*
llliterate
Literate
Primary-middle school
High school
Graduate
Postgraduate

Father’s grade at school*
llliterate
Literate
Primary-middle school
High school
Graduate
Postgraduate

Mother’s employment status®

Not working
Working

Father’'s employment status*

Not working
Working
Family Structure*
Core
Large
Other (divorced etc,)
Living place”
Village
Town
City

Family history of psychiatric disorders*

No

Family work impact status from Covid*

No
Family history of Covid*
No

14.4 + 2.1 14.0 £ 2.3 14.3 +1.57 0.176  0.839
6 (33.6) 6(33.9) 6(33.9) 0.000  1.000
12 (66.7) BE12 (66.7) 12 (66.7)

13 (72.2) 12 (66.7) 13 (72.2) 0178 0915
5 (27.8) 6 (33.3 5 (27.8)

1(5.6) 1(5.6) 0(0.0)
4(22.2) 8 (44.4) 5 (27.8) 7422 0.217

12 (66.7) 9 (50) 9 (50)

1(5.6) 0(0.0) 4 (22.2)
0(0.0) 1(5.6) 0(0.0)
2 (11.1) 4 (22.2) 1(5.6) 9.720 0.08

14 (77.8) 11 (61.1) 9 (50.0)

2 (11.1) 2 (11.1) 8 (44.4)
0 (0.0) 1(5.6) 0(0.0)
0(0.0) 0(0.0) 2 (11.1)
7(38.9) 5(27.8) 6 (33.9) 8.433  0.596
7 (38.9) 10 (55.6) 6 (33.3)
4 (22.2) 2 (11.1) 3(16.7)
0 (0.0) 0(0.0) 1(5.6)
0(0.0) 1(5.6) 0(0.0)
0(0.0) 0(0.0) 1(5.6)
9 (50) 8 (44.4) 4(22.2) 7.355  0.466
5 (27.8) 5 (27.8) 9 (50.0)
4(22.2) 4 (22.2) 4(22.2)
0(0.0) 0(0.0) 0 (0.0)
14 (77.8) 14 (77.8) 15 (83.3) 0.336  1.000
4 (22.2) 4 (22.2) 3(16.7)
3(16.7) 2(11.1) 4(22.2) 0.857 0.898
15 (83.3) 16 (88.9) 14 (77.8)
16 (88.9) 16 (88.9) 16 (88.9)
1(5.6) 2 (11.1) 2 (11.1) 2405 1.000
1(5.6) 0(0.0) 0 (0.0)
00 0 (0) 0(0.0)
2 (11.1) 3 (16.7) 0(0.0) 3.060  0.349
16 (88.9) 15 (83.3) 18 (100)
15 (83.9) 14 (77.8) 14 (82.4) 0.316  1.000
10 (55.6) 9 (50.0) 11 (61.1) 0.450  0.799
14 (77.8) 14.(77.8) 8 (44.4) 6.000 0.05

*n (%)

three groups according to the parents’ and the participants’ age  The median (min-max) values of the SDQ subgroup scores in
and gender, school grade, the number of children in the family,  the parent and adolescent groups are presented in Table |ll.
family structure, settlement, family income, parent’s educational ~ The highest emotional symptom scores of adolescents were
and employment status, family history of psychiatric disorders,  observed in the control group, the lowest were observed

and family history of COVID-19 infection.

in the mild |El group. Emotional scores of the control group
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Table II: Diagnostic Subgroups of Adolescents with IEI

IElI Groups n (%) Severe /Mild (n)
Innate immune system defect 5(14) 1/4
Immune deficiency with immune dysregulation 7 (20) 4/3
Primary antibody deficiency 4(12) 3/1
Combined immune deficiency 10 (27) 10/0
Autoinflammatory disease 1) 0/1
Other antibody deficiency 9 (24) 0/9

Table llI: Parental and Adolescents’ Scores of the SDQ

Severe (n=18) Mild (n=18) Control (n=18) .
el 1 Median (min-max) Median (min-max) Median (min-max) e L B P

Emotional Symptoms

Parent 2.0 (0-6) 1.0 (0-6) 2.0 (0-6) 0.471 0.790

Adolescent 2.0 (0-7)2 1.0 (0-3)2° 2.0 (0-10)° 8.300 0.016
Conduct Problems

Parent 0 (0-3) 1.0 (0-5) 1.0 (0-4) 4.394 0.111

Adolescent 1.0 (0-5) 2.0 (0-5) 2.0 (1-6) 1.966 0.374
Inattention/ Hyperactivity

Parent 3.0 (0-9) 3.0 (0-8) 4.0 (2-7) 3.004 0.223

Adolescent 3.0 (0-10) 3.0 (0-6) 3.5 (0-9) 0.704 0.798
Peer Problems

Parent 4.0 (1-6) 2.0 (0-6) 3.5 (0-6) 2.895 0.235

Adolescent 3.0 (0-4) 3.0 (0-5) 3.0 (0-9) 0.451 0.796
Prosocial Behaviour

Parent 8.0 (4-10) 7.5 (4-10) 7.0 (2-10) 1.830 0.400

Adolescent 8.0 (4-10) 8.0 (4-10) 8.0 (3-10) 0.933 0.627
Total Deviance/ Difficulties

Parent 9.5 (2-18) 7.5 (2-23) 9.5 (6-19) 3.090 0.213

Adolescent 10.5(5-20) 8.5 (4-15) 11 (3-31) 3.722 0.155

SDQ: Strength and Difficulties Questionnaire, a, b: There was a statistically significant difference between the groups indicated with the same

letter (p<0.050).

Table IV: Scores of the COVID-19 Phobia Scale in Adolescents

croP-ssubgroup eI Median (minmax)  Median minma)  Kruskal WallsH — p
Psychological factors 20.5 (6-30) 14.0 (7-28) 14.0 (6-27) 0.867 0.648
Psycho-somatic factors 8.0 (56-20) 5.5 (6-17) 7.0 (56-15) 1.794 0.408
Social factors 13.0 (56-24) 9.0 (56-25) 11.5 (56-18) 2.639 0.267
Economic factors 7.0 (4-17) 6.5 (4-16) 6.0 (4-17) 1.872 0.392
Total score 35.5 (15-65) 27.5 (16-59) 29.0 (17-46) 1.606 0.448

were statistically higher than the severe and mild IEl groups
(p <0.050). Also, the emotional scores of adolescents were
statistically different between the severe-mild IEI and mild IEI-
control groups (p=0.016). There were no statistically significant
differences between the groups according to parent scores
(p=0.790). The subgroup scores of C19P-S are presented in
Table IV.

There were no statistically significant differences between the
groups according to COVID-19 Phobia Scale. However, the
depression and social phobia subgroup scores of parents in the
control group were statistically higher than the mild IEl group in
RCADS questionnaire (p=0.001 and p=0.031). The depression
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scores of adolescents in the control group were significantly
higher than the mild group (p=0.0086). Parental and adolescent
scores in the severe group were higher than the mild group
but lower than the control group, but the difference was not
statistically significant (Table V). All adolescents with high scores
were referred for further psychiatric evaluation.

DISCUSSIONS

In this study, emotional and behavioral problems and anxiety
and depressive symptoms of adolescents with mild and severe



Table V: Parental and Adolescents’ Scores of the RCADS
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RCADS Severe (n=18) Mild (n=18) Control (n=18) Kruskal -Wallis H p
Subscores Median (min-max) Median (min-max) Median (min-max)

Separation anxiety

Parent 2.5 (0-10) 2.0 (0-5) 2.0 (0-7) 2.048 0.359

Adolescent 2.0 (0-6) 1.5 (0-10) 1.0 (0-9 0.234 0.890
Generalized anxiety

Parent 4.9 (2-11) 4.4 (0-12) 5.0 (0-15) 1.019 0.601

Adolescent 6.0 (0- 6.0 (1- 7.0 (0-13) 0.137 0.934
Depression

Parent 7.0 (2-15) 4.0 (1-15)2 9.0 (5-20) 13.847 0.001

Adolescent 7.0 (0-21) 4.0 (1-19) 10.5 (1-23)° 10.115 0.006
Panic disorder

Parent 2.0 (0- 2.0 (0-6) 3.0 (0-9) 2.018 0.365

Adolescent 3.0 (0-10) 3.0 (0-15) 3.5 (0-18) 1.164 0.320
Social phobia

Parent 5.5 (0-18) 5.2 (1-19)° 9.0 (0-19)° 6.976 0.031

Adolescent 7 (1-17) 5.8 (2-15) 9.0 (4-21) 4.148 0.126
Obsessions /compulsions

Parent 3.5 (0-12) 2.0 (0-12) 2.5 (0-10) 0.365 0.833

Adolescent 5.0 (0-9) 4.0 (O- 5.0 (O- 2.815 0.245
Total anxiety

Parent 20.0 (4-64) 16.0 (4-38) 27.5 (1-55) 3.396 0.183

Adolescent 23.0 (4-68) 21.3 (8-51) 28.5 (10-66) 2.252 0.324
Total anxiety & depression

Parent 29.3 (7-76) 19.7 (5-45) 36.0 (9-75) 5.506 0.064

Adolescent 29.0 (4-59) 24.5 (10-70) 38.5 (11-86) 4.714 0.095

RCADS: Revised Child Anxiety and Depression Scale, & ¢: There was a statistically significant difference between the groups indicated with the

same letter (p<0.050).

IElI were compared to healthy controls during the early stages
of COVID-19 pandemic when isolation rules were strictly
continued in Turkey. In contrast to our hypothesis, we found
that healthy controls exhibited more emotional/depressive and
social phobia symptoms than the adolescents with mild IEl. On
the other hand, the severe IEI group had significantly higher
emotional symptoms than the mild IEI group. The highest
depressive symptoms were observed in the control group.
The depressive symptoms of the severe |EI group were higher
than the mild IEI group, but the only significant difference was
between the control and the mild IEI group scores. In addition,
coronaphobia levels and anxiety symptoms were not different
between the three groups.

In contrast to our results demonstrating that the highest
emotional symptoms were observed in the control group, P.
Titman et al. (9) showed that children with primary antibody
deficiency had significantly higher emotional scores of SDQ
than the healthy controls. Their results were also consistent
with studies designed in patients with different types of IEl and
healthy children (19). Kuburovic, et al. (8) using different self
and parent-rated assessments, found that children with IEI
had significantly lower emotional functioning, higher anxiety
and depressive symptoms than children with juvenil idiopathic
arthritis (JIA) and healthy controls. In a different study designed
by Ocakoglu, et al. (20) the rate of psychopatology was found
similar in |El and JIA patients, being higher than the healthy
control group. Piazza-Waggoner, et al. (21) also observed that

as the severity of the disease increased, patients’ psychosocial
functioning deteriorated. However, all these studies showing
that the psychosocial functioning of healthy children are higher
than the IEIl group, were conducted before the pandemic.

During the pandemic, the lockdowns, school closures, spending
much more time at home, obligation to wear a mask, decreased
social interaction, fear of getting infected had a negative impact
on all adolescents. Some of these drastic changes occurred
with the pandemic in the lives of healthy adolescents might have
been already experienced before the pandemic at some level
by the patients with IEl as a burden of their disease and related
lifestyle. On the other hand, facing the risk of experiencing a
serious health problem like the pandemic for the first time in
the healthy control group may have increased their fear, anxiety
and they may have failed to elicit a coping response. This might
be the cause of our results contradicting the studies conducted
prior to the pandemic. In addition, compared to the IEl group,
higher family history of COVID-19 infection in the control
group, although not statistically significant, may have affected
their family functionality and this may have been reflected as
emotional symptoms.

Another study from Turkey by Kili¢ et al. (22) investigated the
effects of COVID-19 pandemic on mental health of children with
IEI found the depression scores significantly higher in patients
with |El than controls. However, they used only parent-reported
scales and the study was performed at a different time period
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during the pandemic with less limited social restrictions. A study
evaluating the effect of pandemic on anxiety symptoms among
Turkish adolescents with another chronic condition, cystic
fibrosis (CF) found that COVID-19 had no effect on the anxiety
of adolescents with CF (23). Similar to our results, healthy
children had higher anxiety symptoms than patients with CF.

Although COVID-19 pandemic is expected to bring more stress
for the immune compromised patients and their families, the
lower emotional symptoms of mild IEI group than healthy control
group in adolescents in our study may also be the result of
both the patient’s and parents’ being exposed to the difficulties
prior to the pandemic resulting from having a chronic condition,
recurrent complicated medications and hospitalizations that
leads to post-traumatic growth and resilience in the adolescents
with mild IEl. Post-traumatic growth is defined as a significant
positive change in an individual’s life as an effect of exposure
to a traumatic event which is a process that goes beyond
the absence of symptoms or a return to baseline functioning
following a trauma such as experiencing a serious pediatric
illness (24,25). Eventually, these adolescents develop resilience
as the ability to maintain healthy levels of functioning despite
difficult experiences or returning to normal functioning when
experiencing crisis and are more adaptive when responding
(26,27). However, the adolescents with severe IEI having more
difficulties in their disease management, poorer course of the
disease with regard of disease activity and duration and more
impaired quality of life may have caused higher emotional and
depressive symptoms than the mild group.

In this study, adolescent-rated emotional symptoms scores of
SDQ and parent-rated social phobia scores of RCADS were
significantly different between three groups. Hence, adolescent
and parent scores differed in terms of emotional symptoms
and social phobia scores both in SDQ and RCADS scales, as
with some other subscales. Similar to our study, parent-child
agreement on reports of especially internalizing symptoms has
been shown to be low in previous studies (29,30). Internalizing
symptoms are generally better described by patients than
parents (28).

This study has some limitations. First of all, it was conducted in a
single center which limited reaching a larger sample of patients.
To accurately analyze the effect of the pandemic, the data were
collected before the COVID-19 restrictions were dropped in
Turkey. Therefore, the limited number of participants is due to
the restricted time between the onset of the study and the onset
of the normalization period. Also, as this was a cross-sectional
study, we could not analyze the premorbid characteristics
and psychosocial functionality of the adolescents before the
pandemic. We also could not conduct a formal interview with
the IEIl patients to identify psychosocial challenges because
of the pandemic restrictions. However, participants in the IEl
group had not been previously diagnosed with a psychiatric
disorder. Despite these limitations, there are some strengths of
this study. This is one of the first study evaluating the psychiatric
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effects of COVID-19 pandemic on adolescents with IEls. The
assessments being performed both for the parent and the
adolescent in a limited time frame is another strength of the
study.

In conclusion, healthy adolescents had more psychiatric
symptoms than the adolescents with mild IEl during the
pandemic, and the adolescents with IEls did not have higher
coronaphobia than their healthy peers. We suggest that
being exposed to health-related challenges even before the
pandemics in adolescents with |ElI helped them to develop
psychological resilience. However, the emotional and behavioral
symptoms in adolescents with severe IElI were higher than the
ones with mild IEl both in parental and adolescent reports.
This finding is most probably because of the awareness of
the increased burden of the disease, significant morbidity and
poorer course of severe IEl. Although there is no significant
difference between the COVID-19 Phobia Scale scores,
family history of COVID was seen more frequently, close to a
significant level, in the control group than in the disease group.
This may be a limitation that affected the results. This study
points out that routine psychosocial screening is essential for all
adolescents especially in risky conditions that poses a threat to
their mental health and wellbeing. Healthcare providers should
pay attention to disease characteristics and personal strengths
while evaluating for psychosocial stressors in adolescents with
IEl
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ABSTRACT

Objective: Cathelicidin is a crucial antibacterial peptide that is produced in the urinary system and is induced by vitamin
D. In order to distinguish between lower and upper urinary tract infections (UTls), the association between cathelicidin
levels and vitamin D levels was examined in this studly.

Material and Methods: We analyzed complete blood count, biochemistry profile, C reactive protein (CRP), 25
hydroxyvitamin D, serum cathelicidin levels of pre-treatment children aged 0-18 years who were diagnosed with a UTI
in the Pediatric Emergency Room.

Results: A total of 72 children (36 healthy and 36 patients) were included in the study. The mean age of the participants
was 83.8+66.22 months, with 40 (56%) female and 32 (44%) male. Our patient group had higher white blood cell,
neutrophil, and CRP levels than our control group (p=0.050). There was no significant difference in cathelicidin levels
(6.7+3.7; 9.6+£10.9; p=0.810) or vitamin D levels (23.3+9.5; 25.9+12.5; p=0.795) between patients with lower and
upper UTI. We found a positive correlation between vitamin D and cathelicidin levels in the control group (r=0.346,
p=0.030). There was no statistically significant difference in cathelicidin levels between patients with upper UTI and the
control group (p=0.054).

Conclusion: Although there was no significant relationship between vitamin D and cathelicidin levels in children with
urinary tract infections, a weak but positive correlation exists between vitamin D and cathelisidin in healthy children.

Key Words: Cathelicidin, Emergency, Pediatric, Urinary tract infection, Vitamin D
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Amac: Katelisidin, Uriner sistemde Uretilen ve D vitamini tarafindan indiklenen énemli bir antibakteriyel peptittir. Bu
calismada alt ve Ust idrar yolu enfeksiyonlarini (IYE) ayirt etmek icin katelisidin diizeyleri ile D vitamini diizeyleri arasindaki
iliski incelenmisgtir.
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Gerec¢ ve Yontemler: Cocuk Acil Servisinde idrar yolu enfeksiyonu tanisi alan 0-18 yas arasi tedavi 6ncesi ¢ocuklarin tam kan sayimi,
biyokimya profili, C reaktif protein (CRP), prokalsitonin, 25 hidroksivitamin D ve serum katelisidin dlzeylerini analiz ettik.

Bulgular: Calismaya toplam 72 ¢ocuk (36 saglikli ve 36 hasta) dahil edildi. Katlimcilarin yas ortalamasi 83.8+66.22 ay olup, 40’1 (%)
kadin, 32’si (%) erkektir. Hasta grubumuzun beyaz kire, ndtrofil ve CRP dizeyleri kontrol grubumuza gére daha yiksekti (p=0.050). Alt
ve Ust IYE'li hastalar arasinda katelisidin diizeyleri (5.7+3.7; 9.6+10.9; p=0.810) veya D vitamini diizeyleri (23.3+9.5; 25.9+12.5; p=0.795)
acisindan anlamii fark yoktu. Kontrol grubunda D vitamini ile katelisidin diizeyleri arasinda poxzitif korelasyon bulduk (r=0.346; p=0.030). Ust
IYE'li hastalar ile kontrol grubu arasinda katelisidin diizeyleri acisindan istatistiksel olarak anlamli fark yoktu (p=0.054).

Sonug: idrar yolu enfeksiyonu olan gocuklarda D vitamini ile katelisidin diizeyleri arasinda anlamii bir iliski bulunmazken, saglikli cocuklarda
D vitamini ile katelisidin arasinda zayif fakat pozitif bir iliski bulunmaktadir.

Anahtar Sozciikler: Katelisidin, Acil, Pediatri, Uriner sistem enfeksiyonu, Vitamin D

INTRODUCTION

Although based on observational research, it has been proposed
that adequate vitamin D intake throughout childhood lowers
levels of TNF-, C-reactive protein (CRP), and IL-6 and prevents
the spread of inflammation. According to several epidemiological
research, vitamin D insufficiency is linked to a variety of conditions
outside those that affect the musculoskeletal system. Food
allergies, hypertension, hyperglycemia, metabolic syndromes,
and upper respiratory tract infections are all linked to decreased
serum 25-hydroxyvitamin D3 (25(0OH)D3) levels (1- 5). Recently,
there was a correlation between vitamin D deficiency (serum
25(0OH) D3 level 20 ng/mL) and recurrent urinary tract infections
in children (6). Cathelicidin is a bactericidal agent that clears off
intracellular mycobacteria and has a regulatory role in multiple
different processes of autophagy activity. It helps positively
to the fusion of mycobacterial phagosomes, autolysosomes,
and autophagosomes (7,8). Also, it can stimulate chemokine
and cytokine production with the help of various cell types.
[ts expression in neutrophils, monocytes, epithelial cells and
macrophages is stimulated by 1,25 dihydroxyvitamin D (1,
25(0H)2D). Studies on urinary tract infections (UTI) have
revealed that it is crucial for safeguarding the urinary tract
(9,10). In addition, it is estimated that the defense system of
the urinary tract may largely depend on some mediators, which
are specifically soluble and epithelial cell-derived. It is presumed
to be induced by bactericidal antimicrobial peptides such a,
B-defensins, and cathelicidin (11,12). It is known that when
exposed to E. coli, bladder and renal epithelial cells release
cathelicidins, specifically LL-37 in humans (13,14). Cathelicidin
and vitamin D levels in pediatric patients with upper or lower
urinary tract infections were compared in this investigation
before treatment. To find out the connection between the type
and severity of urinary tract infections, they were compared
with healthy controls.

MATERALS and METHODS

In this case control research, individuals with UTlI who were
hospitalized at the University of Health Sciences, [zmir
Tepecik Hospital, Emergency Medicine Clinic between June
and December 2021 were included. Prior to therapy, the

values of the complete blood count, biochemistry profiles,
C-reactive protein, procalcitonin, and 25(OH)D3 and serum
cathelicidin levels were examined. Patients with immunological
deficiencies, anatomical or functional abnormalities of the
urinary system, or diabetes mellitus were excluded. All patients
who participated in the study provided written and verbal
consent. The patients’ demographic data, UTI type (lower/
upper), urine analysis outcomes, and results of blood tests
were documented. Patients with at least one of the following
symptoms of upper urinary tract infection (UTI) flank pain,
costovertebral angle tenderness, fever, abdominal pain, the
presence of pyuria/nitrite in the urine as well as growths of
>50.000 CFU/ml in the catheter culture and =100.000 CFU/
ml in the midstream urine were considered to have an upper
UTI. In infants and young children, UTI usually presents with
nonspecific symptoms and signs (e.g. fever, irritability, vomiting,
diarrhea, poor feeding). Fever may be the sole manifestation
of UTl in infants and children <2 years of age. Urine nitrite and
bacteriuria positivity and significant growth in urine culture were
accepted as upper UTI even if the infants had fever condition
and nonspecific symptoms. Patients with at least one of the
following symptoms, as well as pyuria (=5 leukocytes per high
magnification in urine microscopy), nitrite, and =50.000 CFU/
ml in catheter culture, =100.000 CFU/ml in midstream pee a
growth of CFU /ml were classified as having a lower UTI. Serum
25 (OH) D3 levels were classified as follows: normal = 30ng/
ml, deficient 20-30 ng/mL, and severely deficient < 12ng/mL
(14). Age and gender-matched healthy children whose blood
samples were taken during routine control were included in the
control group (Group 2). Plain blood collection tubes (BCTs) (BD
Vacutainer® SST Il Advance Tube, 5mL, 13x100 mm, USA)
were used to collect venous blood samples. Within an hour
of blood collection, serum samples were isolated from cellular
debris by centrifugation for 10 minutes at 1.500 g. Before
further investigation, serum samples were divided into smaller
amounts and kept at 80 °C.

Serum cathelicidin concentrations were determined by a
commercial “Human LL37(Anti-bacterial protein LL-37)" kit
employing quantitative sandwich enzyme immunoassay
technique (Elabscience, Houston, TX, USA)(Catalog No:
E-EL-H2438). In accordance with the manufacturer’'s
instructions, the analysis was completed. The kit's CVs
(coefficients of variation) were less than 10% both within and
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between assays. The test’s limit of detection (LOD) was 0.94
ng/mL.

Serum 25-OH-Vitamin D levels were measured by an
immunoassay analyzer (Advia Centaur XP; Siemens
Healthineers, Siemens Healthcare GmbH, Germany) according
to the manufacturers’ instructions.

This study was approved by the ethics committee of Izmir
Tepecik Training and Research Hospital (15.06.2021-2021/06-
52). Every method carried out during the study complied
with the Declaration of Helsinki’s guiding principles as well
as the institutional and national research committee’s ethical
requirements.

Statistical Analysis

Using IBM SPSS Statistics 25.0 (IBM Corp., Armonk, New York,
USA), a statistical software product, we assessed the data. For
descriptive statistics, the frequency (n), percentage (%), mean
and standard deviation were all given. The Shapiro Wilk test
of normality and Q-Q graphs were used to assess the normal
distribution of the numerical data. Using Levene’s test, we looked
at the homogeneity of variances. Independent samples T test
was used to compare the means of two independent groups
consisting of normally distributed continuous data. Differences
between two groups which were not normally distributed were
examined with the Mann-Whitney U Test. For categorical data,
Pearson’s chi-square test and Fisher’s exact test were used.
Correlations were assessed using the Spearman’s correlation
test. A p value less than 0.05 was considered statistically
significant.

RESULTS

A total of 72 children were included in the study. Thirty-six of
these children (n=22 girls (61.1%), n=14 boys (38.9%)) with
a mean age of 50.4+53.8 months were in the patient group
diagnosed with UTI, and 36 of them (n=18 girls (50%), n=18
boys (50%)) with a mean age of 117.2+60.8 months were in the
healthy group. Age and gender did not significantly difference
between the patient and control groups (p=0.343) (Table ).

Fever was experienced by 29 patients (80.6%) and stomach
pain by 16 patients (44.4%) as the most frequent UTI symptoms.

Table I: Demographic data, patient symptoms and types of
UTI in the study group
Demographic data of

UTI group Control group

study subjects n: 36 n: 36
Age (mean+SD) (months) 50.40+53.84 117.27+60.82 0.343
Sex (girl/boy) 22/14 18/18 0.920
Type of UTI n(%)

Lower UTI 7 (19.4) 7 (19.4)

Upper UTI 29 (80.6) 29 (80.6)

UTI: Urinary tract infections
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The presence of an unpleasant odor, suprapubic pain, dysuria,
frequent urination, and flank pain were other symptoms (Table

).

The most frequent etiological agent identified in 25 patients
(69.4%) with substantial growth in urine culture was Escherichia
coli (18/69.2%). We found that patients with significant growth
in the urine culture had significantly higher white blood cell
counts, urinary nitrite positivity, and only abdominal pain
symptoms at admission when compared to patients without
growth (p<0.050) (Table II).

Comparing the UTI group to the healthy group, WBC, neutrophil
count, and C reactive protein (CRP) levels were higher in the
UTI group (p<0.050) (Table III).

Cathelicidin and vitamin D levels did not differ significantly
between lower and upper UTI (p=0.810 and p=0.795,
respectively) (Table IV). Cathelicidin levels (9.6+10.9) in patients
with upper UTI did not differ significantly from the control group
(56.2+5.7) (p=0.054) . There was a positive correlation between
cathelicidin and vitamin D levels in the control group (r=0.346;
p=0.030) (Figure 1).

DISCUSSION

UTI is a frequent and dangerous bacterial illness identified
by pediatricians (15). The infection can spread to the lower
urinary tract (cystitis) or the upper urinary tract (pyelonephritis).
Unfortunately, based on clinical signs and symptoms in infants
and young children, it can be challenging to distinguish
pyelonephritis from cystitis (16). Uncircumcised boys have a 10
to 12-fold increased risk of developing a UTI during the first six
months of life. Above the age of one, girls are more prone to
develop an UTI than the boys (13,16). Similar to the literature,
there are a lot of girls in our study. The most typical sign in the
first two years of life is unexplained fever (13,14). Non-specific
symptoms include irritability, malnutrition, recurrent abdominal
pain, vomiting, anorexia, and growth retardation (17). After
the second year of life, UTI symptoms and indicators become
increasingly obvious. Signs and symptoms of pyelonephritis
include chills, fever, malaise, vomiting, costovertebral angle
tenderness, flank pain, and back pain, lower urinary tract
signs and symptoms include abdominal or suprapubic pain or
tenderness, dysuria, cloudy urine, foul-smelling urine, increased
urinary frequency, daytime wetting, new-onset nocturnal
enuresis (13,17,18). In our study, we recorded the symptoms
of the patients at admission: abdominal pain, foul-smelling
urine odor, and fever were the most common symptoms in
the literature. Most UTls occur in the lower urinary tract, and
only a tiny percentage of them progress to pyelonephritis (19).
In contrast to the literature, our investigation revealed that
pyelonephritis was more prevalent. The distinction might exist
because our hospital is the only pediatric tertiary care facility in
the area. As a result, patients with conditions like pyelonephritis
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Table Il: Comparison of patients with and without growth in urine culture

Culture Growth

Culture Growth

Variables Yes No Total P
Parameters, mean (SD)
WBC(x10%mm) (n=34) 18.42+4.25 9.44+3.55 12.25+4.40 0.023*
CRP (mg/L) (n=35) 53.86+71.92 29.80+54.19 46.98+67.46 0.324*
D vitamin (n=36) 25.90+13.10 24.53+9.15 25.48+11.91 0.932*
Cathelicidin (n=36) 8.79+10.11 9.16+10.47 8.90+10.07 0.904*
Neutrophil/lymphocyte ratio (n=34) 3.61+4.17 3.62+3.22 3.61+3.87 0.558*
Urine test(n=36)
pH 5.82+0.73 5.68+0.78 5.77+0.74 0.383*
Density 1021.04+9.98 1023.91+10.10 1021.92+9.96 0.419*
Pyuria
Yes 23 (69.7) 10 (30.3) 33 (91.6)
No 2 (66.7) 1(38.3) 3(8.3) 1.000%
Nitrite
Yes 14 (93.3) 1(6.7) 15 (41.6)
No 11 (52.4) 10 (47.6) 21 (58.3) 0.011*
Proteinuria
Yes 19 (67.9) 9 (32.1) 28 (77.7) 1.000¢
No 6 (75) 2 (25) 8 (22.2) ’
Symptoms (n=36)
Fever
No 3(42.9) 4 (57.1) 7 (19.4)
Dysuria
No 23 (71.9) 9 (28.1) 32 (88.8)
Flank pain
Yes 1(50) 1.(50) 2(5.9) 0.524%
No 24 (70.6) 10 (29.4) 34 (94.4)
Frequent urination
Yes 1(50) 1(50) 2(5.5) 0,504+
No 24 (70.6) 10 (29.4) 34 (94.4)
Urgency
Yes 0 0 )
No 25 (69.4) 11 (30.6) 36 (100)
Abdominal pain
Yes 8 (50) 8 (50) 16 (44.4) 0.034
No 17 (85) 3 (15) 20 (565.5)
Foul-smell odor
Yes 9 (90) 1(10) 10 (27.7) 0.107¢
No 16 (61.5) 10 (38.5) 26 (72.2) '
Suprapubic pain
Yes 4 (66.7) 2 (33.3) 6 (16.6) 1000t
No 21 (70) 9 (30) 30 (83.3) '

* Mann-Whitney U test, ¥: Chi-square test, Fisher's Exact test, CRP: C-reactive protein, WBC: White blood cell

who need more in-depth follow-ups are sent to our facility.
Another factor is that patients with low sociocultural levels who
applied to our facility might not have been accepted because
they were unable to express their concerns or symptoms clearly.

In patients with suspected UTls, we measured the erythrocyte
sedimentation rate (ESR), CRP, or procalcitonin level (PCT).
Acute pyelonephritis is indicated by neutrophils, high serum
ESR, high serum CRP, and elevated white blood cells in the urine
sediment. These tests, however, have a limited level of specificity
and are unable to distinguish between acute pyelonephritis and
lower urinary tract infection (20,21). Sensitivity varies from 81

to 93% and specificity from 37 to 76% in a meta-analysis of
studies examining the reliability of PCT, CRP, and ESR levels in
predicting dimercaptosuccinic acid-confirmed pyelonephritis in
children with culture-confirmed UTls. Although CRP 20 mg/L
(2 mg/dL) and PCT>0.5 ng/mL (0.5 mcg/L) seem to be useful
in eliminating and confirming pyelonephritis, respectively, the
studies do not guarantee the outcomes (22). As expected, the
UTI group in this study had higher levels of WBC and CRP. Only
CRP values were found to be greater in the upper UTI group
in the comparison between lower and higher UTls, which is an
remarkable finding.
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Table lll: Comparison of laboratory findings between UTI and control group

Variables UTI (Group 1) Control (Group 2) Total p*
CBC parameters, mean (SD)
WBC(x10%/mm) 12.25+4.41 8.80+3.31 10.50+4.23 <0.001
Hemoglobin 11.19+1.71 12.13+1.21 11.66+1.54 0.010
Platelet count (x10%/pl) 330.50+122.05 287.06+79.42 308.46+104.21 0.086
Neutrophil count (x10°%/ul) 7.22+4.57 5.18+2.93 6.18+3.93 0.033
Lymphocyte count (x10°%/ulL) 3.69+2.49 2.77+1.44 3.22+2.07 0.068
Neutrophil/lymphocyteratio 3.61+3.87 2.57+2.53 3.09+3.28 0.194
Other parameters, mean (SD)
BUN (U/L) 21.20+9.18 23.08+5.94 22.13+7.75 0.3183
Creatinin (U/L) 0.48+0.16 0.60+0.15 0.54+0.16 0.008
AST (ng/L) 34.60+22.18 26.60+10.63 30.60+17.73 0.059
ALT (ug/L) 19.82+21.72 16.85+9.09 18.34+16.59 0.458
CRP (mg/L) 46.98+67.46 1.75+2.11 25.03+58.20 <0.001
D vitamin 25.48+11.91 26.82+9.71 26.15+10.81 0.603
Cathelicidin 8.90+10.07 5.20+5.77 7.05+8.36 0.061

*: Student t test, ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, BUN: Blood urea nitrogen, CBC: Complete blood count,
CRP: C-reactive protein, UTI: Urinary tract infections ,WBC: White blood cell

Table IV: Comparison of laboratory findings between Lower UTI and Upper UTI group

Variables Lower UTI group Upper UTI group Total p*
CBC parameters, mean (SD)
WBC(x10%/mm) 9.30+4.17 12.75+4.31 12.25+4.41 0.061
Hemoglobin 12.52+2.37 10.95+1.50 11.19+1.71 0.098
Platelet count (x10%/pl) 243.80+88.63 345.44+121.90 330.50+122.05 0.061
Neutrophil count (x10%/ul) 4.52+3.84 7.68+4.58 7.22+4.57 0.138
Lymphocyte count (x10%/uL) 3.30+1.71 3.76+2.62 3.69+2.49 0.789
Neutrophil/lymphocyte ratio 1.92+1.73 3.90+4.08 3.61+3.87 0.319
Other parameters, mean (SD)
BUN (U/L) 20.50+15.1 21.34+7.81 21.20+9.18 0.335
Creatinin (U/L) 0.42+0.11 0.49+0.16 0.485+0.16 0.251
AST (ng/L) 37.50+17.10 34.00+283.30 34.60+22.18 0.614
ALT (ug/L) 16.33+9.50 20.55+23.53 19.82+21.72 0.568
CRP (mg/L) 2.33+3.38 56.22+70.77 46.98+67.46 0.015
D vitamin 23.38+9.52 25.99+12.51 25.48+11.91 0.795
Cathelicidin 5.73+3.77 9.67+10.98 8.90+10.07 0.810

* Many Whitney U, ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, BUN: Blood urea nitrogen, CBC: Complete blood count,
CRP: C-reactive protein, UTI: Urinary tract infections , WBGC: White blood cell

For UTI diagnosis, urine culture is still the gold standard (23).
The most prevalent germ responsible for 80-90% of UTls in
children is Escherichia coli (13,18). Our culture results showed
a large proportion of Escherichia coli growth, similar to the
literature.

There was no growth in urine culture in some of the cases who
presented with high fever and did not have a specific fever
focus but were accompanied by upper urinary tract infection
symptoms. However, pyuria and bacteriuria were present in the
urine.

Culture negativities were attributed to the fact that some of the
cases came with antibiotic treatment and some of them did not
have laboratory-induced reproduction.

Cathelicidin is a protein that is produced by neutrophils,
bone marrow cells, and epithelial cells and is encoded by
the antimicrobial protein (CAMP) gene. It is antibacterial

Turkish J Pediatr Dis/Ttrkiye Cocuk Hast Derg / 2024; 18: 174-180

and effective against viruses and bacteria. It is a chemical
molecule for attracting defense cells by interacting with fMLP
(N-formyl-methionyl peptides) receptors (13, 24). Human cationic
antimicrobial protein 18 (hCAP18) is one of the members of
the cathelicidin family which is found in humans. LL-37, on the
other hand, is an alpha-helical peptide produced by splitting
the C-terminal end of the hCAP18 protein by serine proteases
and proteinase 3 (25). Hacihamdioglu et al. (26) analyzed the
relationship between cathelicidin and vitamin D in UTI in their
study; they found no significant difference between the study
and healthy groups in terms of UTI and cathelicidin levels. They
connected elevated cathelicidin levels during UTls to insufficient
vitamin D levels. They discovered a link between vitamin D and
cathelicidin levels in both people with urinary tract infections
and healthy people. A similar study found a positive association
between vitamin D levels and cathelicidin levels (27). In our study,
we compared children with UTI and healthy controls. There was
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Figure 1: Cathelicidin - vitamin D correlation graphic in control group

no significant difference between vitamin D-cathelicidin levels in
UTls. Likewise, we found no discernible variation in vitamin D
and cathelicidin levels between patients with upper and lower
UTls. There were no differences in cathelicidine and vitamin D
levels between upper UTI patients and the control group. We
hypothesized that it might be because there weren’t enough
patients with upper UTI. However, in the healthy group, we
discovered a significant association between vitamin D and
cathelicidin levels, which is consistent with previous research.

Numerous research have been done on the role of vitamin D
and cathelicidin as biomarkers in individuals with asthma, cystic
fibrosis, Staphylococcus aureus, Clostridium difficile, and UTls
(28,29). A study found no correlation between blood hCAP18/
LL-37 levels and pulmonary conditions, the Mycobacterium
avium complex, or serum vitamin D levels (30). Also, there was
no correlation between vitamin D levels in the bronchoalveolar
lavage fluids of children with cystic fibrosis and the production of
LL-37, the only human antimicrobial peptide of the cathelicidin
family (31). But another study concluded that serum cathelicidin
correlated with vitamin D levels, and they were associated
with a reduced frequency of UTls in younger children (27). In
addition, another study utilizing a model of acute infection with
non-typeable Haemophilus influenza shown that infection and
lung inflammation cleared more quickly in vitamin D-deficient
animals due to elevation of cathelicidin-related antimicrobial
peptide (32). These findings suggest that during infection, in
vivo cathelicidin synthesis is controlled by vitamin D-dependent
and independent mechanisms. It depends on the bacterial
species, cell types, and immune status of the host. In our
investigation, serum cathelicidin levels were greater in the UTI
group than in the control group, although this difference did
not reach statistical significance. This might be because there
aren’t enough patients in the upper UTl group and because
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their cathelicidin levels are higher. We wanted to increase the
number of patients. But due to the pandemic and the expiry
date of cathelicidine kits approaching, we had to study the
collected patient samples. Our study’s limitations include an
insufficient sample size of UTI and control group patients with
low vitamin levels and an absence of information about pre-
disease vitamin D and cathelicidin levels in the UTI group.

CONCLUSION

In our study, there was no relationship between vitamin D
and cathelicidine in children with UTI. But in healthy children,
there is a weak but positive correlation between vitamin D and
cathelicidin levels. Further research using a bigger population
may clarify the role of vitamin D and cathelicidin in UTls.
Additionally we think that our study will lead to other studies
to determine the relationship between infections and vitamin
D-cathelicidin.

Main Points
1. Cathelicidin and vitamin D levels have a positive correlation.

2. Future large-scale research may provide insight into whether
cathelicidin can be used as a biomarker to support clinical
findings, particularly in the differentiation of upper and lower
UTls.
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ABSTRACT

Objective: This study aimed to determine the frequency of true wheat allergy among pediatric patients with wheat
sensitivity detected by skin prick test (SPT) in our center and to evaluate the clinical features and prognosis of the
patients.

Material and Methods: This study was conducted with 63 patients who were found to have wheat sensitivity on skin
prick test (SPT) between January 2017 and May 2023 in the Pediatric Allergy and Immunology Clinic of our hospital.
Demographic and clinical characteristics, oral provocation tests (OPT) and prognosis of these patients were analyzed.

Results: In 9432 food SPTs, wheat positivity was detected in 63 patients and the wheat sensitivity rate was found to
be 0.6%. Sixty-one point nine percent of these patients were girls. In patients with wheat atopy, 55.5% were infants
between 0-6 months of age. Out of 63 patients, six (9.5%) presented with a history suggestive of IgE-mediated reaction,
while 57 (90.5%) presented with a history suggestive of atopic dermatitis. Among these patients with a history of
atopic dermatitis, 34 (59.6%) were found to have cow’s milk and egg atopy in addition to wheat sensitivity. Eczema
exacerbation was observed in three patients on OPT performed after 2-4 weeks of short term elimination. These
patients were able to consume wheat without any reaction after 6-12 months of elimination diet.

Conclusion: Wheat sensitivity not confirmed by oral provocation tests leads to unnecessary elimination of wheat, an
essential nutrient. This shows the importance of OPT in patients with wheat atopy.

Key Words: Sensitivity, Oral provocation test, Wheat

0z
Amac: Bu calisma ile merkezimizde deri prick testi (DPT) ile bugday atopisi saptanan gocuk hastalar iginde gercek
bugday alerijisi sikiginin belirlenmesi, hastalarin klinik 6zelliklerinin ve prognozlarinin degerlendiriimesi amaglanmistir.

Gerec ve Yéntemler: Bu calisma hastanemiz Cocuk Alerji ve immunoloji Klinigi'nde Ocak 2017 ile Mayis 2023 tarihleri
arasinda deri prick test (DPT)’ lerinde bugday atopisi saptanan 63 hasta ile yapilmistir. Bu hastalarin demografik ve klinik
Ozellikleri, oral provokasyon testleri (OPT) ve prognozlari incelenmistir.

Bulgular: Yapilan 9432 besin DPT’'nde 63 hastada bugday pozitifligi saptandi ve bugday atopi orani %0.6 olarak
bulundu. Bu hastalarin %61.9’u kizdi. Bugday atopisi saptanan hastalarin %55.5’i 0-6 ay arasindaki stt cocuklarindan
olusmaktaydi. Altmis U¢ hastandan alti (%9.5)’i IgE aracilikli reaksiyon distnduren 8yku ile, 57 (%90.5)’i ise atopik
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dermatit distinddren 6yku ile basvurmustu. Atopik dermatit dykisU olan bu hastalardan 34 (%59.6)'sinda bugday atopisine ek olarak
inek st ve yumurta atopisi de saptandi. iki ile dort haftalik kisa eliminasyondan sonra yapilan OPT’ de (i¢ hastada egzama alevlenmesi
goruldu. Bu hastalar 6-12 aylik eliminasyon diyeti sonrasinda bugday sorunsuz bir sekilde tUketebildi.

Sonug: Oral provokasyon testleri ile dogrulanmayan bugday atopisi, temel besin maddesi olan bugdayin gereksiz eliminasyonuna neden
olmaktadir. Bu durum bugday atopisi olan hastalarda OPT’nin dnemini géstermektedir.

Anahtar Soézciikler: Duyarlilik, Oral provokasyon testi, Bugday

INTRODUCTION

Food allergies are an important public health problem that is
gradually increasing and adversely affecting the life quality of
patients and their parents. Food allergy prevalence is thought
to be as high as 10% in developed countries (1,2). Cow’s milk,
eggs, wheat, soy, peanuts, and fruits are responsible for more
than 80% of food-related hypersensitivity reactions (3).

Wheat is the most commonly consumed cereal since it can grow
in various climates and is a relatively cheap staple food. Even
though the sensitivity rates are higher, the real wheat allergy
rate verified by the oral provocation test (OPT) is between 0.2%
and 0.5%. Clinical findings of wheat-related hypersensitivity
reactions vary depending on the routes of allergen exposure
and underlying immunologic mechanisms (4).

Following wheat consumption, it is possible to observe various
reactions such as urticaria, angioedema, bronchial obstruction,
nausea, stomachache and anaphylaxis characterized by
classical IgE-mediated early-type reaction findings. Children
commonly develop tolerance to these reactions during their
school years, just like milk and egg allergies.

In adolescents, food-dependent exercise-induced anaphylaxis
occurs in combination with food intake and physical exercise
as well as nonsteroidal anti-inflammatory drugs or alcohol.
And also wheat allergy may present with occupational asthma
(known as baker’s asthma) and rhinitis or contact urticaria-like
clinical conditions in these age group (5).

In these study, it was aimed to determine the real wheat allergy
rate among pediatric patients diagnosed with wheat sensitivity
and to evaluate their clinical characteristics and prognosis.

MATERIALS and METHODS

The research was carried out at the Pediatric Allergy and
Immunology Clinic of Ankara Bilkent City Hospital. Ethics
approval was granted by Ankara Bilkent City Hospital Clinical
Trials (27.09.2023/E2-23-50360). The study was conducted in
accordance with the principles of the Declaration of Helsinki.

SPTs performed between January 2017 and May 2023
were examined retrospectively. Patients who were found to
have wheat sensitivity and whose full medical records were
accessible were included in the study.

Data such as demographic, presenting complaints of the
patients, the duration between wheat consumption and
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symptoms, clinical characteristics of the reaction, and
accompanying allergic diseases were obtained from the medical
records of the patients. Wheat-specific IgE values, existing
food atopy, and the SPT results and tolerance statuses were
recorded. Wheat-specific IgE below 0.35 kU/L was categorised
as negative, between 0.35-100 kU/L as high and >100 kU/L as
very high. The patients were categorized according to their ages
0-6 months, 6-12 months, 12-24 months, and >24 months to
analyze a detailed evaluation of their diet and developmental
characteristics.

Skin prick test: This test is applied to flexors on the back or
forearm using commercial extracts (Lofarma®, Milan, 1945)
and the prick method. As a negative control, 0.9% sodium
chloride is used, while histamine hydrochloride serves as the
positive control. The results are evaluated 15-20 minutes after
application. A pitting of three millimetres or more accompanied
by a circle of erythema around the test area is considered a
positive result.

In the event of a suspected food-related reaction, the SPT is
performed with a food panel including wheat (milk, eggs, wheat,
peanuts, fish, and soy). When there is no related clinical history,
the positive result of a wheat SPT is accepted as ‘sensitivity’.
In the case of a compatible clinical history in the SPT positivity,
a diagnostic OPT is applied, and the patient is diagnosed with
‘wheat allergy’ or the allergy is excluded.

Oral provocation test: OPT was performed at baseline to
confirm the diagnosis of wheat allergy or during follow-up to
assess tolerance. OPTs were performed as open OPTs after
obtaining written consent from the patient or parent, under
the supervision of experienced personnel and taking every
precaution for a possible anaphylaxis intervention. All patients
were examined in detail before starting OPT. Vital signs and
physical examination findings of the patients were recorded.
Oral wheat provocation tests were performed according to the
Turkish National Allergy and Clinical Immunology Society Food
Loading Tests: According to the 2019 Guidelines of the National
Allergy and Clinical Immunology Society of Turkiye and it was
performed using pasta equivalent to 10 grams of wheat protein
without any other product in wheat. The oral provocation test
was started with 0.01 grams of wheat protein and terminated
when the equivalent of 10 grams of wheat protein was reached
(6). Patients were kept under observation for at least two hours
after the last dose was given, and in case of a reaction, until
the symptoms completely regressed. If objective findings were
present during OPT, the test was considered positive, the test
was terminated and the reaction was treated as required. If



negative, food was added to the diet. At this stage, clinical
follow-up of the patient was continued in terms of late reactions.

Statistical analyses: Statistical analysis was performed using
SPSS version 22.0 (SPSS Inc. Chicago, IL, USA). Numbers and
percentages were reported for discrete variables. Continuous
variables were expressed as mean, minimum and maximum
for data with a normal distribution and as median and
interquartile range (IQR, 25"-75" percentile values) for non-
normally distributed data. A value of p<0.050 was considered
statistically significant.

RESULTS

Wheat sensitivity was detected in 63 of 9432 patients who
underwent food SPT, including wheat, during the study period
and the wheat sensitivity rate was 0.66%. Of the patients, 61.9%
were girls. The average age at admission was 16 months. The
median age was 6 months (4 months to 8.5 months, IQR; 5
months). When considering the most common age group for
initial presentation, 55.5% were infants aged between 0 and 6
months. Only six patients (9.5%, n= 63) were over 24 months
old at the time of initial assessment.

When the patients are evaluated according to their complaints,
six patients (9.6%, n= 63) at the age of 5-132 months had a skin
rash after wheat consumption, suggesting an IgE-mediated
reaction, and 57 (90.4%, n= 63) patients presented due to skin
lesions, which suggested atopic dermatitis (AD).The age and
gender characteristics of patients with wheat sensitivity are
summarized in Table |.

One of the patients (a 5-month-old boy) with the complaint of
a skin rash had a high wheat-specific IgE value of 62.8 kU/L,
while the other five patients had a low wheat-specific IgE
value (under 0.35 kU/L) at admission. All patients underwent a

Table I: Demographic and clinical characteristics of
patients with wheat sensitivity (n= 63)
Parameter

Age at wheat atopy, months (median-IQR) 16 (6.5)
Sex*

Male 24 (38.1

Female 39 (61.9)
Age groups*

0-6 months 35 (65.5)

6-12 months 19 (30.1)

12-24 months 3(4.8)

>24 months 6 (9.6)

Application complaint*

IgE-mediated reaction 6 (9.6)
Male 3 (4.8)
Female 3 (4.8)

AD 57 (90.4)
Male 21 (38.3)
Female 36 (567.1

*n(%)
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Table lI: Laboratory findings according to age groups.

Eosinophil Eosinophil

Age group / n (%) Tz:;a/l;il)i* Numbepr* Percentp':zge
(x107/L) (%)
0-6 months / 35 (55.5) 155.6 903 7.5
6-12 months / 19 (30.1) 614 703.3 5.2
12-24 months/ 3 (4.8) 209.9 343 8.3
>24 months/ 6 (9.6) 492.8 350 3.1
Total (n= 63) 162 769.4 6.4

*mean

Table lll: Wheat specific IgE status according to clinical
features (n= 63)

Parameter n (%)
Wheat specific IgE 63 (100)
Low 34(54)
High 29 (46)
Very High 0 (0)
IgE-mediated reaction 6 (9.6)
Low 3 (4.8)
High 3 (4.8)
Very High 0 (0)
AD 57 (90.4)
Low 31(49.2)
High 26 (41.2)
Very High 0 (0)

diagnostic OPT at admission, and none of them showed acute
reactions. Therefore, wheat was added into their diet without
any issues and so wheat allergy was excluded. Additional food
sensitivity was not detected by SPT in any of these patients.

Most of the patients (n= 34/57, 59.60%) who had skin lesions,
which suggested AD, consisted of 0-6 months old infants. Fifty-
two of these patients (91.2%) had additional food sensitivity.
Fifteen of the patients (26.3%) had accompanying egg atopy,
three (5.20%) had milk atopy, and 34 (569.60%) had both milk
and egg atopy. The patients’ atopy pattern is summarized in
Figure 1.

The mean total IgE level of the patients was 315.20 IU/mL (1.5-
525) and eosinophil number was 769.4 x 107/L (60-1100) at
admission. The data are summarized in Table Il

Table Il summarizes the distribution of wheat sp IgE levels in 57
patients admitted with atopic dermatitis. Of these patients, 29
(50.9%) had low levels below 0.35 kU/L, while 28 (49.1%) had
high levels between 0.35-100 kU/L. No patient had a wheat sp
IgE value above 100 kU/L.

It was observed that the patient, who presented with atopic
dermatitis clinic, and/or his mother when he was breastfeeding,
was recommended short-term wheat elimination for 2-3
weeks, and then wheat was added to his diet in the form of a
food appropriate for his age. While 54 (94.7%, n= 57) patients
consumed wheat without any eczema exacerbations, in the
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Table IV: Characteristics of patients with wheat allergy confirmed by Oral Food Challenge (OFC)

Admission Wh_eat_ SPT at Wheat-.sp_ecific IgE at EIim.ination diet Before OFC Wheat _sp_ IgE_ (kU/L) at
admission (mm) admission (kU/L) duration (months) the end of elimination

3 m/M 3 mm 23.90 12 0.43

4 m/F 5 mm 1.90 9 <0.35

6 m/M 4 mm 19.80 6] <0.35

m: Months, F: Female, M: Male

Wheat atopy
5 (%8,9)

Cow milk atop

Figure 1: Association of cow’s milk and egg atopy in atopic dermatitis
patients with wheat atopy.

other three (5.3%, n=57) , who had multi-food atopy and wheat
specific IgE increase, eczema exacerbation was observed. The
clinical characteristics of these patients are summarized in
Table IV.

DISCUSSION

There are many studies in the literature evaluating the
characteristics of food allergies, especially milk and egg
allergies, in childhood; however, the data on wheat allergy are
rather limited. The aim of our study was to evaluate the clinical
and prognostic characteristics of patients diagnosed with
wheat atopy and wheat allergy.

Wheat is regarded as a staple food around the world. In our
country, wheat is included in diets starting from a very young
age in various forms, primarily as bread. However, wheat allergy
is not a widely known phenomenon. Although the real wheat
allergy prevalence verified by OPT is not known clearly, it is
estimated to be less than 0.5% in the general population (7).
The data obtained from positive SPTs indicate that up to 3% of
the general American pediatric population is sensitive to wheat;
however, the allergy rate is estimated to be between 0.2% and
1% (7). In another study, in which 256 children patients were
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evaluated, while the sensitivity to wheat was 9.4% by SPT, the
real wheat allergy verified by OPT was 0.4% (8). It was stated
that wheat allergy is the third most common food allergy after
milk and egg in countries such as Germany, Japan, and Finland
and that its prevalence varies according to age and geographic
region and is thought to be 1% (0.4%-4%) (9). In the studies
of Unsal et al. (10) where they evaluated 613 pediatric patients
with food atopy, wheat sensitivity was detected in 37 (6%)
patients, and in wheat OFCs, real wheat allergy was diagnosed
in 2.6% of children under 2 years of age and in 2.8% of those
between 2-18 years of age. In our study, both the wheat atopy
rate (0.6%) and the confirmed wheat allergy rate (0.03%) were
found to be much lower than literature data.

Wheat is usually introduced into the diet of infants between 4
and 6 months of life, but sensitivity can develop much earlier
through breast milk or extra-intestinal exposures such as skin
and rhinoconjunctival (11). The fact that sensitivity was detected
in the infantile period between 0-6 months in the majority of
patients (55.5%) in our study supports this data.

When the complaints of our patients were evaluated, no acute
reactions were observed in those who underwent a diagnostic
OPT following their referral to the center due to a skin rash
occurring shortly after wheat consumption, suggesting an
early IgE-mediated reaction. Wheat was added into the diet of
these patients and wheat allergy was excluded. In our study,
no patients describing severe IgE-mediated reactions to wheat.
Considering the literature, in a study in which the clinical
characteristics of 100 children experiencing IgE-mediated
reactions due to wheat consumption were evaluated, the
researchers stated that while only the skin and mucosa were
affected in 49 patients, 51 patients had anaphylaxis. SPT size
and wheat-specific IgE were found to be a significant predictor
for anaphylaxis. Although there are studies that show how
wheat-specific IgE predicts reaction severity, it must be noted
that there might be cases of anaphylaxis development despite
low specific IgE values (12,13).

In another study where OPT results were evaluated in 108
children with an average age of 1.5 years due to suspicion of
wheat allergy, the test was found to be negative in approximately
half of the patients and wheat could be added to the diet (4).
While this procedure is difficult to apply to pediatric patients,
that study showed the significance of OPT application during
the diagnostic process in an environment equipped with
opportunities for a possible anaphylaxis intervention.



In previous studies, the most common application symptom
associated with wheat consumption was moderate severity AD
(5). A similar picture was also seen in our study, with a large
portion of our patients (90.4%) presenting to our center with
the same history. In such food allergies, observing recovery
in lesions by short-term elimination and, later on, added the
food into the diet are diagnostic in cases of re-exacerbation.
Following this diagnostic provocation applied in our patients,
wheat was associated with exacerbation of eczematous rash in
only three (5.20%). Wheat was added into the diet of the other
children without any reactions.

AD is known to be the most powerful and best-known risk
factor for developing food allergies. This is explained by the
dual allergen exposure hypothesis, which suggests that allergic
sensitivity to food might originate from cutaneous exposure,
and the disturbed skin barrier in atopic dermatitis results in
increased permeability for food allergies (14,15). Examination of
the literature reveals that wheat atopy is the third most common
atopy after milk and eggs in patients with AD (8,16). In our
study, 15 (26.3%) patients had egg atopy, 3 (5.2%) patients had
milk atopy, 34 (59.6%) patients had both wheat and egg atopy,
and three patients with OFC and eczema exacerbation had
both milk and egg atopy, indicating that wheat atopy should be
considered in cases of AD not responding to milk and egg diet.

There is very limited literature data on the prognosis and
natural course of wheat allergy. Keet et al. (17), who evaluated
103 patients with wheat-related IgE-mediated clinical history
diagnosed with SPT-positive results and showed tolerance by
OPT, found the mean tolerance age to be 79 months. They
highlighted that wheat specific IgE is the most significant
prognosis indicator, and tolerance might be delayed up to
adolescent age in those with values over >50 kU/L; however,
those with delayed tolerance were a minority. Additionally, there
some patients developed tolerance earlier despite having high
specific IgE values. However, it is difficult to determine when
children have their peak specific IgE values. Compared to other
food allergies, specific IgE is less helpful in predicting clinical
reactivity. At this stage, since the related molecular mechanisms
are not entirely understood, there are no treatments for wheat
allergy except for oral immunotherapy, and avoiding food with
wheat is the best option. The patients should be periodically
tested by OPT, and their tolerance status must be evaluated
(17, 18).

In conclusion, skin test positivity that cannot be verified by
OPT can cause unreal food allergy stigma, the patients to
unnecessarily eliminate foods, and nutritional deficiency that
might result from removing a staple food from their diet, such
as wheat. This indicates the significance of diagnostic OPTs.
Additionally, SPT size and specific IgE cut-off values, which
can predict severe reactions to wheat, are not as clear-cut as
for milk and eggs. This requires the provocation tests to be
performed by experienced healthcare staff in an environment
equipped with emergency intervention facilities.
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Assessing Iron Deficiency Anemia in Obese Adolescents and
Identifying Contributing Factors
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Seyma KILINC', Alkim ODEN AKMANZ, Tilin Revide SAYLI?

'Department of Developmental Pediatrics, Hacettepe University Faculty of Medicine, Ankara, TUrkiye
°Department of Adolescent Medicine, Ankara Bilkent City Hospital, Ankara, Turkiye
SPediatrics (Retired), Ankara, TUrkiye

ABSTRACT

Objective: Obesity and iron deficiency, which are public health problems that maintain their prevalence and for which
the adolescent population is particularly at risk, may have important clinical consequences. This study aimed to assess
the iron parameters and blood vitamin B12 levels in obese adolescents and identify the contributing variables to the
development of anemia.

Material and Methods: The present study involved a retrospective evaluation of 260 children (130 obese-130 control)
who were admitted to the Ankara Children’s Haematology Oncology Training and Research Hospital, Pediatric Outpatient
Clinics, between March 2013 and May 2015. Children aged 12 to 18 years without acute or chronic illnesses and body
mass index (BMI) above the 95" percentile for age and gender were required for inclusion in the study group. Data from
patient files were used to collect information on physical examination findings, sociodemographic characteristics, daily
dietary status, and level of physical activity. All patients had evaluations for CRP, iron parameters, vitamin B12, and
complete blood count.

Results: The study revealed that the obese group had significantly higher serum ferritin levels (p=0.002) and lower
serum iron and vitamin B12 levels (p=0.036 and 0.047, respectively) as compared to the control group. In the obese
population, elevated BMI has been demonstrated to be correlated with elevated CRP and ferritin levels.

Conclusion: Obesity’s chronic inflammation state may lead inflammatory pathophysiological pathways to activate resulting
in iron deficiency and other nutritional deficiencies. Obesity should be followed up as a chronic disease and monitored in
terms of nutritional deficiencies, especially in adolescents who have not completed their growth.

Key Words: Adolescence, Iron deficiency, Obesity

0z

Amac: Ergen nufusun ¢zellikle risk altinda oldugu, yayginhidini koruyan halk saghdi sorunlarindan obezite ve demir
eksikliginin dnemli klinik sonuclarr olabilmektedir. Bu ¢alismada obez ergenlerde demir parametrelerinin ve serum vitamin
B12 duzeylerinin degerlendirimesi ve anemi gelisiminde rol oynayan faktérlerin belirlenmesi amaglanmistir.

Gere¢ ve Yontemler: Bu galismada T.C. Saglk Bakanligi Ankara Cocuk Saglgi ve Hastaliklari Hematoloji Onkoloji
Egitim ve Arastirma Hastanesi Cocuk Polikliniklerine Mart 2013-Mayis 2015 tarihleri arasinda bagvuran 260 ¢ocuk (130
obez, 130 kontrol) geriye déniik olarak degerlendirilmistir. Akut veya kronik hastaligi olmayan ve viicut kitle indeksi (VKI)
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yas ve cinsiyete gore 95. persentilin Gzerinde olan 12-18 yas arasi ¢ocuklar ¢alisma grubuna dahil edilmistir. Fiziksel muayene bulgular,
sosyodemografik 6zellikler, ginllk beslenme durumu ve fiziksel aktivite dizeyi hakkinda bilgi toplamak icin hasta dosyalarindan elde edilen
veriler kullaniimistir. TUm hastalarda CRP, demir parametreleri, B12 vitamini ve tam kan sayimi degerlendirmeleri yapiimistir.

Bulgular: Serum demir ve vitamin B12 dulzeyleri, obez grupta kontrol gruba oranla distk (sirasiyla p = 0.036, p = 0.047), serum ferritin
dUzeyi ise obez grupta kontrol gruba kiyasla istatistiksel olarak anlamli derecede ylksek saptanmistir (p=0.002). Obez grupta yiksek CRP

duzeylerinin, artmig VKI ile iligkili oldugu gosterilmigtir.

Sonug: Obezitenin kronik enflamasyon durumu, enflamatuar patofizyolojik yolaklarin aktive olmasina neden olarak demir eksikligi ve diger
beslenme yetersizliklerine yol acabili. Obezite kronik bir hastalik olarak takip edilmeli ve 6zellikle blylimesini tamamlamamis ergenlerde

beslenme yetersizlikleri agisindan izlenmelidir.
Anahtar Sozciikler: Ergenlik donemi, Demir eksikligi, Obezite

INTRODUCTION

Over 650 million people and 340 million children suffer from
obesity, an energy metabolism condition that can cause both
physical and psychological issues (1, 2). Different population
segments have varying prevalence rates. Compared to children
aged 2-5, this rate is higher in children aged 6-11 and 12-19
(8). According to the World Health Organization (WHO), obesity
presents a serious risk to public health and is classified as a
chronic illness.

Children and adolescents with obesity appear to have a
paradoxical malnutrition in terms of their nutritional condition.
Micronutrient deficits are prevalent even with high dietary
consumption rates (4). Apart from increasing the risk of diabetes
mellitus, cancer, and cardiovascular disease, obesity has also
been connected to iron deficiency anemia (IDA), which is
another issue related to general public health (2, 5). According
to the WHO, globally, anemia affects 1.62 billion people, which
corresponds to 24.8% of the population. Iron deficiency (ID)
with or without anemia may lead to a broad spectrum of signs
and symptoms. Even if iron deficiency in adolescents is not
severe enough to cause anemia, it can nevertheless induce
cognitive and physical problems. Adolescence is considered
a period of increased risk of ID due to accelerated growth, rise
of blood volume, menstrual blood loss in girls, greater muscle
mass in boys, and unbalanced diets (6).

Growing evidence supports the existence of an association
between obesity and ID. This link was observed among children,
adolescents, and adults. The low-grade systemic inflammation
that is present in obese people is the primary mechanism that
connects obesity and ID (7). Interleukin-6 and serum hepcidin
levels were considerably higher in overweight and obese people
than in people of normal weight. Pro-inflammatory cytokines like
interleukin-6 enhance the liver’s hepcidin production. According
to a recent study, even with iron-rich diets, overweight and
obese women with central adiposity had greater blood hepcidin,
lower iron levels, and reduced iron absorption (8). Even so,
some research has determined the higher risk of vitamin and
mineral deficiencies in malnourished children with obesity,
overweight, and metabolic syndrome. Therefore, it was thought

that inadequate dietary composition, brief, frequently restricted
diets, or higher requirements could be the cause of the drop
in serum vitamin B12 levels (9). A study revealed that among
Mexican children aged 8 to 15, the relationship between serum
concentrations of vitamin B12 and Body Mass Index (BMI) was
inverse (10).

This study aims to assess the iron parameters and blood vitamin
B12 levels in obese adolescents and identify the contributing
variables to the development of anemia.

MATERIAL and METHODS

The present study involved a retrospective evaluation of 260
children (130 obese and 130 control) who were admitted to
the Ankara Children’s Haematology Oncology Training and
Research Hospital, Pediatric Outpatient Clinics of the Ministry
of Health, between March 2013 and May 2015. Patients with
BMIs above the age and gender-specific 95th percentile,
between the ages of 12 and 18 years, without known acute or
chronic illnesses, and admitted to our hospital due to obesity
were included. The control group consisted of individuals with
a BMI between the 5 and 95 percentile and no acute or chronic
illnesses.

The results of the physical examination, body weight, height,
BMI, waist circumference, family history, socioeconomic factors,
physical activity levels, daily diet, and menarche status in girls
were all documented along with the evaluation of the patient
files. The BMI percentile values developed by Bundak and
colleagues (11) were applied to evaluate obesity. The metabolic
equivalent task score (MET) was used to calculate the levels of
physical activity (12). The daily intake of iron was categorized
as being below or above 10 mg based on the quantity and
composition of nutrients (13). The three socioeconomic levels
are those with a wage below the minimum (1%t level), those with
a wage greater than twice the minimum (3 level), and those in
between (2" level).

All patients had their levels of ferritin, vitamin B12, serum iron
(SI), total iron binding capacity (TIBC), C-reactive protein (CRP),
and complete blood count assessed. The obese group also
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Table I: Grouping patients based on hematological
characteristics

Hb MCV Sl Ferritin
Iron deficiency N N N2 N2
Iron deficiency anemia N2 N2 N2 N2

had evaluations of liver function tests, triglycerides, cholesterol,
fasting blood glucose, and fasting insulin levels. For girls and
boys, respectively, the lower limit of hemoglobin (Hb) values
was determined to be 12 g/dl and 13 g/dl. Red cell distribution
width (RDW) values in the range of 11.5%-14.5% were
regarded as normal, and the lower limit of the mean corpuscular
volume (MCV) value was accepted as 78 fL (14). As indicated
in Table |, patients were categorized based on hematological
characteristics.

The statistical analysis was carried out using the SPSS for
Windows 22.0 (IBM Corp., Armonk, NY, USA) package. The
descriptive statistics were displayed as the number of cases
(n) and percentage (%) for categorical variables, as the mean
+ standard deviation (SD) and median/interquartile range (IQR)
for continuous and discrete numerical variables. The variables
were investigated using visual (histograms, probability plots) and
analytical methods (Kolmogorov-Simirnov/Shapiro-Wilk’s test)
to determine whether or not they are normally distributed. For
normally distributed values, the Student’s t-test demonstrated
the significance of the group difference; for non-normally
distributed and ordinal variables, the Mann-Whitney U test
was used. The chi-square test was used for comparisons of
categorical data. Ferritin, BMI, and CRP levels have been linked
using the Spearman correlation test. The significance threshold
was set at 0.05, and a significant relationship between the
groups was acknowledged when p<0.050.

RESULTS

The control group had an average age of 14.68 + 1.52 years,
whereas the obese group had an average age of 14.07 =+
1.65 years. There was no statistically significant difference in
the gender and mean age distributions between the groups
(p=0.606 and p=0.266, respectively). Regarding the menarche
status, duration of menarche, hypermenorrhea in females, birth
weight, and breastfeeding in all children, there was no difference
between the control and obese groups. Monthly income level 1
was lower in the obese group (3.8%) compared to the control
group (13.1%), while monthly income level 3 was significantly
higher in the obese group (46.9%) compared to the control
group (34.6%). The groups’ sociodemographic information is
shown in Table II.

The control and obese groups did not differ statistically
significantly in terms of daily iron intake or level of physical
activity. The prevalence of diabetes, cardiovascular disease,
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Table Il: Demographic data for each group

Control group* Obese group* p

Birth weight

< 25009 8 (6.3) 11 (8.5) 0.508

>25009g 118 (93.7) 118 (91.5)
Breastfeeding

<1 year 59 (46.8) 63 (48.8) 0.748

> 1 year 67 (563.2) 66 (51.2)
Menarche status

() 11 (12.9) 12 (14.8) 0.727

(+) 74 (87.1) 69 (85.2)
Menarche duration

< 1 year 7 (9.5) 12 (17.4) 0.163

> 1 year 67 (90.5) 57 (82.6)
Hypermenorrhea

(=) 64 (86.5) 59 (85.5) 0.866

(+) 10 (18.5) 10 (14.5)
Socioeconomic status

1stlevel 17 (13.1) 5(3.8) 0.011

2 level 68 (562.3) 64 (49.2) '

3 level 45 (34.6) 61 (46.9)

*n (%), Chi-square Test. p<0.050 is significant.

Table lll: Hb, RBC, MCV, RDW, SI, TIBC, ferritin and vitamin
B12 levels

Control group Obese group p
Hb (g/dL) 13.79 + 1.33 13.72 + 1.18 0.616
RBC (106/uL) 4.89 + 0.43 497 + 0.41 0.137
MCV (fL) 82.73 £ 6.18 81.79 £ 5.20 0.187
TIBC (hg/mL) 367.12 + 65.77 365.71 + 64.03  0.862
RDW (%)t 13.8/13.1-14.95 13.9/13.3-14.62 0.765
Sl (ug/dL)t 67 /46.5-105.5 65.5 /43-86 0.036
Ferritin(ng/mL)T  17.6 /8.1-30-95 24,7 /14.95-36  0.002

Vit B12 (pg/mL)" 202 /157.25-254 186.5 /136.75-245.75 0.047

**mean +SD( standard deviation), T: median / IQR (Interquartil Range).
The Student's t-Test, Mann Whitney U Test. p<0.050 is significant.

and obesity in the family was shown to be greater in the obese
group (p<0.001, p=0.033, and p<0.001, respectively). The
groups did not differ in terms of how much milk, eggs, cheese,
red meat, vegetables, or oranges they consumed daily when
asked about their nutritional condition (p = 0.620, p = 0.119,
p=0.281,p =0.123, p = 0.483, and p = 0.500, respectively).

The study revealed that the obese group had significantly higher
serum ferritin levels (p = 0.002) and lower Sl and vitamin B12
levels (p = 0.036 and 0.047, respectively) as compared to the
control group (Table Ill). Compared to the control group (n = 58),
there were fewer patients in the obese group (n = 32) with low
blood ferritin levels (p = 0.001). Regarding IDA (low Hb, MCV,
SD, and ferritin combined), there was no statistical difference
between the groups (p = 0.349).

Patients with daily iron intake >10 mg had statistically
substantially higher levels of Hb and ferritin than those with daily
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Table IV: The relationship between daily iron intake and Hb, RBC, MCV, RDW, TS, TIBC, vitamin B12, Sl, and ferritin levels

in the groups

Daily iron intake Control group Obese group p p'

Hb (g/dL)*
<10 mg 13.46+1.23 13.60+1.24 0.001 0.176
>10 mg 14.23+1.35 13.89+1.10

RBC (10°6/uL)*
<10 mg 4.84+0.43 4.93+0.42 0.076 0.106
>10 mg 4.98+0.45 5.05+0.42

MCV(fL)*
<10 mg 81.88+6.98 81.85+5.10 0.074 0.913
>10 mg 83.84+4.86 81.75+5.40

TIBC (ng/mL)*
<10 mg 373.43+67.39 366.05+61.26 0.222 0.944
>10 mg 359.14+63.37 365.25+68.11

RDW (%)%
<10 mg 18.95/13.12-15.45 13.95/13.2-14.5 0.073 0.803
>10 mg 13.6 /13-14.35 13.85/13.4-14.95

Vit B12 (pg/mL)$
<10 mg 197 /144-254 180.5 /129.75-230.5 0.698 0.280
>10 mg 203 /175-254 190.5 /144.5-277

Sl(ug/dL)s
<10 mg 65 /40.25-99 65 /42.75-79.75 0.094 0.478
>10 mg 73/ 54.5-115.5 67.5 /44.5-91.25

Ferritin (ng/mL)%
<10 mg 14.15 /6.52-29.27 26/13.82-37.25 0.015 0.959
>10 mg 23.1/13.45-31.9 24.55 /16-35.3

*: Control group, *: Obese group, *: mean +SD (Standard Deviation), $: median / IQR (Interquartil Range). The Student's t-Test, Mann Whitney U

Test. p<0.050 is significant.

Table V: Hb, RBC, MCV, RDW, TS, TIBC, vitamin B12, SI, and
ferritin levels with BMI in all patients

BMI (kg/m?)
p r

Hb (g/dL) 0.625 0.031

RBC (106/uL) 0.017 0.148
MCV (fL) 0.207 -0.079
RDW (%) 0.683 0.026
TS (%) 0.078 -0.110
TIBC (ng/mL) 0.587 -0.034
Vit B12 (pg/mL) 0.073 -0.112
Sl (ug/dL) 0.207 -0.079
Ferritin (ng/mL) 0.001 0.200

Spearman Test. p<0.05 is significant.

iron intake <10 mg in the control group (p = 0.001; p = 0.015)
(Table IV).

Table V illustrates a positive correlation between BMI and
the levels of ferritin (p=0.001; r=0.200) and RBC (p=0.017;
r=0.148). Figure 1 shows for every unit increase of 1 kg/m2 in
BMI, the ferritin levels increased by 0.562 ng/mL.

In the obese group, Table VI presents the correlation between
elevated CRP levels and elevated BMI (p = 0.024; r = 0.199).
In the obese group, RDW levels rose in parallel with rising CRP
levels (p = 0.039; r = 0.181).

Table VI: The correlation between ferritin levels, vitamin
B12, Sl, BMI, Hb, RBC, MCV, RDW, TS, TIBC and CRP in the
obese group

CRP (mg/dL)
p r
BMI (kg/m?) 0.024 0.199
Hb (g/dL) 0.153 0.126
RBC (10°6/uL) 0.845 0.017
MCV (fL) 0.112 -0.140
RDW (%) 0.039 0.181
TS (%) 0.141 -0.130
TIBC (ng/mL) 0.255 -0.101
Vit B12 (pg/mL) 0.451 0.067
Sl (ug/dL) 0.055 -0.169
Ferritin (ng/mL) 0.077 0.156

Spearman Test. p<0.050 is significant.

DISCUSSION

Clinical outcomes can be significant for obesity and ID, two
public health issues that continue to be prevalent and for which
adolescents are especially vulnerable (15). Obesity prevalence
is currently 16%-31%, and it has dramatically increased in
recent years (16). The inverse association between iron and
obesity has been described in both adults and children, but it
is not currently sufficiently clarified. Many studies demonstrated
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an increased risk of ID in line with the BMI. This relationship
could be explained by: 1) an increase in iron requirements, due
to the greater blood volume required by the increased body
weight, provoking a real ID; 2) a decrease in the bioavailability
of iron due to its sequestration in the reticuloendothelial system
(assuming that obesity is a chronic inflammatory state, which
would imply functional ID); and 3) both situations. Current
evidence identifies hepcidin, a hormonal peptide secreted by
the liver and the adipocytes, as a major factor in the alteration
of iron metabolism that is observed in subjects with obesity.
The proinflammatory cytokines that are characteristic of obesity
would induce an increase in the production of hepcidin, thus
reducing the absorption of iron in the intestine and its release
from the macrophages (causing functional ID from decreased
iron delivery for erythropoiesis), and an increase in the synthesis
of ferritin in the reticuloendothelial cells (15). Other factors that
could account for iron insufficiency in obese children include a
diet rich in calories, a diet low in iron, a sedentary lifestyle that
reduces myoglobin dissolution, and an increased need for iron
because of larger red blood cells (17).

There is evidence that ID, whose risk increases in adolescence,
impacts neurocognitive outcomes. Therefore, it may be essential
to work to reduce health disparities among populations that are
at risk during this critical period (18). A study revealed that the
12-16 age group was more likely to suffer from iron insufficiency
and IDA (19).
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According to a Chilean study, children from low socioeconomic
properties were far more likely than those from high
socioeconomic families to be overweight or obese (20). A study
performed in our country revealed the high-income group had
greater rates of obesity (21). Similarly, we found the obese
group had a higher income level in our study. As reported in the
literature, our study’s findings indicated that the obese group
also had higher incidences of diabetes, cardiovascular disease,
and obesity in their families (22).

Obesity has been reported to be associated with ID frequently
(19). Serum iron levels in the obese group in our study were
lower than those in the control group, but there was no
difference in IDA. The inadequate daily intake of iron in the
majority of children in both groups and the lack of variation in
consumption between the groups disproved the theory that
the low serum iron level in the obese group was caused by
low daily iron intake. Hb and ferritin levels were found to be
statistically significantly higher in the control group with daily
iron intake >10 mg compared to those with daily iron intake <10
mg, highlighting the significance of nutrition in healthy children,
even though no correlation was found between daily iron intake
and Hb and ferritin levels in the obese group.

Ferritin is an acute-phase protein that is upregulated during
infections, inflammatory states, and malignant diseases. It is
suggested that serum ferritin level is elevated in response to
inflammation in obesity, even in persons with ID (17). Ferritin



levels were found to be higher in the obese group in our study
than in the control group (p=0.002). Ferritin level and BMI were
found to be significantly positively correlated. The ferritin levels
increased by 0.56 ng/mL for every 1 kg/m? increase in BMI,
according to the results of a linear regression analysis. The fact
that the rate of anemia in our study’s obese patients was the
same as that of the control group suggests that the patients’
high ferritin and low Sl levels could be more consistent with
chronic inflammation than with chronic infection anemia. In our
research, we found that elevated BMI in obese patients was
correlated with elevated CRP levels. However, the interpretation
of chronic inflammation anemia is limited because the
inflammatory indices hs-CRP, TNF-a, IL-6, and hepcidin could
not be assessed.

The principal mechanism that links obesity and iron deficiency
is low-grade systemic infllmmation. Obesity’s chronic
inflammation state may lead inflammatory pathophysiological
pathways to activate resulting in iron deficiency and other
nutritional deficiencies. Obesity should be followed up as
a chronic disease and monitored in terms of nutritional
deficiencies, especially in adolescents who have not completed
their growth.
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ABSTRACT

Objective: Varicella is a highly contagious illness with potentially severe complications, especially in young children.
In Turkey, the varicella vaccine was integrated into the Universal Varicella Vaccination program in 2013, targeting
12-month-old infants. While officially reported varicella cases have decreased considerably in the past two decades,
underreporting remains a challenge. This study aimed to investigate varicella seropositivity in a tertiary center.

Material and Methods: A qualitative immunoassay, the enzyme-linked immunosorbent assay (ELISA), was employed
to detect anti-varicella antibodies. Serum samples were collected from individuals aged 4 to 18 residing in Turkey.
Information on vaccination records, varicella history, and disease notification was also collected.

Results: The varicella IgG antibody records were accessed for a total of 90 children. The overall prevalence of positive
varicella antibodies was 58.0% (n=47) in the study population. Seropositivity rates were 67.2% for the 4-6 age group
and 30% for the 7-12 age group. Notably, the 4-6 age group showed a significant association between seropositivity
and age [p=0.005; OR=4.85; 95%Cl (1.614-14.569)].

Conclusion: The seropositivity rate of 58% for chickenpox is concerning. In light of this, conducting more extensive
studies will provide valuable guidance. It may be worth considering the administration of an additional dose of the varicella
vaccine within the age range of 4-6 years. Further research is necessary to assess the potential benefits and feasibility of
implementing such a vaccination strategy.

Key Words: Pediatric, Seropositivity, Turkey, Varicella
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Amac: Varisella, dzellikle kliglik cocuklarda potansiyel olarak ciddi komplikasyonlari olan oldukga bulasici bir hastaliktir.
TUrkiye'de su cicegi asisi, 2013 yilinda 12 aylk bebekleri hedef alan Ulusal Sugicegdi Asisi programina entegre edildi.
Resmi olarak rapor edilen su ¢igegdi vakalar son yirmi yilda dnemli dl¢lide azalmis olsa da, eksik raporlama hala bir sorun
olmaya devam ediyor. Bu galismada tgtinct basamak bir merkezde sugicegi seropozitifliginin arastirimasi amaglanmistir.

Gerec ve Yontemler: Kalitatif bir immunolojik test olan enzim baglantili immunosorbent testi (ELISA), anti-varisella

antikorlarini tespit etmek icin kullanilmistir. Turkiye’de ikamet eden 4-18 yas arasi bireylerden serum 6rnekleri toplandi.
Asi kayitlari, su gigedi gegmisi ve hastalik bildirimine iliskin bilgiler de toplanmistir.
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Bulgular: Toplam 90 ¢ocugun su c¢igcedi IgG antikoru kayitlarina erisildi. Calisma populasyonunda pozitif su gicegi antikorlarinin genel
prevalansi %58.0 (n=47)’di. Seropozitiflik oranlari 4-6 yas grubunda %67.2, 7-12 yas grubunda ise %30 olarak belirlendi. Ozellikle 4-6 yas
grubu seropozitiflik ile yas arasinda anlamli bir iliski gosterdi [p=0.005; OR=4.85; 95%ClI (1.614-14.569)].

Sonug: Sucicedi icin %58’lik seropozitiflik orani endise vericidir. Bunun 1siginda daha kapsamli ¢alismalarin yapilimasi degerli bir yol
gbsterici olacaktir. 4-6 yas araliginda ek doz su cicegi asisi yapilimasi dusinulebilir. Béyle bir asilama stratejisinin uygulanmasinin potansiyel
faydalarini ve fizibilitesini degerlendirmek icin daha fazla arastirma yapiimasi gerekmektedir.

Anahtar Sozciikler: Pediatrik, Seropozitiflik, Ttrkiye, Sucicegi

INTRODUCTION

Varicella-zoster virus (VZV) is a member of the herpesvirus family
responsible for causing the itchy rash of chickenpox (varicella)
in children and the painful blistering rash called herpes zoster
(HZ) or shingles in older or immunocompromised individuals.
After infection, the virus can remain dormant in the dorsal root
ganglia for the individual’s entire life until it is reactivated (1).

The administration of the varicella vaccine is an effective
preventive measure to significantly reduce the incidence of
varicella. Before the widespread availability of the vaccine,
Europe reported approximately 5.5 million varicella cases
annually, with 80% of unvaccinated children and adolescents
showing positive serum anti-VZV IgG (2,3). Similarly, in the
United States, approximately 4 milion cases were reported
each year before the vaccine became widely accessible (4).
However, since the introduction of a single-dose vaccination for
children aged 12-18 months in 1996, the incidence of varicella
decreased by about 90% by 2005 (5).

According to the World Health Organization (WHO), VZV
infects at least 140 million people worldwide annually, imposing
significant social and economic burdens (6). To address this,
the WHO has recommended the inclusion of varicella vaccines
in routine childhood immunization programs. In 1995, The
Centers for Disease Control and Prevention (CDC) also advised
that individuals of all ages, including children, adolescents,
and adults, receive two doses of the varicella vaccine as a
precautionary measure against the disease (7). The first vaccine
dose is typically administered to children between 12 and 15
months of age, with the second dose given to children aged 4
to 6 years.

Despite the success of varicella vaccination programs in reducing
the incidence of the disease, cases of varicella infection continue
to occur both domestically and internationally, as reported in
several studies (6,8). These studies have demonstrated the
protective effect of both one-dose and two-dose varicella
vaccines. The findings indicate that the protection rates for one-
dose varicella vaccine are 72.98%, while the protection rates
for two-dose varicella vaccine are 100 (9). Although a single
dose of the vaccine has shown to provide approximately 97%
protection against severe and moderate chickenpox infections,
its efficacy against any degree of severity is lower, ranging
from 80-85%. Therefore, it is possible for children who receive
a single dose of the vaccine to still contract a chickenpox
infection. On the other hand, administering two doses of the

chickenpox vaccine has been reported to significantly reduce
the incidence of chickenpox cases (9).

The objective of the present study was to assess the prevalence
of varicella antibody seropositivity in healthy children aged 4-12
years who had a single dose of varicella vaccine at 12 months
of age.

MATERIALS and METHODS

In this study, a retrospective evaluation was conducted on
the records of a total of 90 children who underwent testing
for varicella 1gG at Baskent University. Due to incomplete
vaccination records for five children and chronic illnesses in
four others, these nine children were excluded from the study.
A total of 81 children have been vaccinated with only one dose
of varicella vaccine at 12 months of age. These 81 children
had attended the clinic for routine well-child check-ups and
had received a single-dose varicella vaccine according to the
standard vaccination schedule implemented in our country.

The study received approval from the Baskent University
Faculty of Medicine Ethics Committee (project number: KA
23/244-19.07.2023) before its commencement.

Varicella Vaccination Strategy in Turkey

In Turkey, the varicella vaccination strategy involves including
the varicella vaccine in the national vaccination calendar since
2018. According to the vaccination schedule, children in Turkey
receive the varicella vaccine at the age of one year.

Detection of Anti-Varicella-Zoster Virus (VZV)
Antibodies

IgG

The Enzyme-linked immunosorbent assay (ELISA) test kit,
ARCHITECT-in, was used to determine the presence of
anti-VZV IgG antibodies in the samples. The manufacturer’s
instructions were followed, and established threshold values
were used to interpret the results. Each test result was
considered independent. Samples with a AA value below
the threshold were classified as negative, and those above
the threshold were classified as positive. The manufacturer’s
information indicated that anti-VZV IgG concentrations of >11
NTU, = 9 to <11 NTU, and <9 NTU were classified as positive,
equivocal, and negative results, respectively. It was observed
that all patients who had borderline or negative Varicella IgG
levels had received the varicella vaccine.
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Statistical Analysis

Data obtained from questionnaires were analyzed using IBM
SPSS Statistics version 22.0 (SPSS Inc., Armonk, NY, IBM
Corp., USA) software package. Descriptive statistics such as
frequency, percentage, mean, and standard deviation were
used to present the data. The normal distribution of variables
was evaluated using the Shapiro-Wilk test, with p-values below
0.050 considered statistically significant. To assess differences
between groups, the Mann-Whitney U test was employed.
For categorical data, either the Chi-square significance test
or Fisher's exact test was used. Additionally, univariate and
multivariate logistic regression analysis was conducted to
investigate the factors influencing viral seropositivity. Results
were considered statistically significant if they achieved a
confidence level of 95% or a margin of error of 0.05.”

RESULTS

The study included 81 healthy children with a mean age of 6.0
+ 2.1 years. Of the participants, 43.2% were female (n=41),
75.3% (n=61) were aged between 4-6 years, and 24.7% (n=20)
were aged between 7-12 years. The distribution of boys and
girls was similar across both age groups (p=0.843).

Upon analyzing the varicella seropositivity rates, it was found
that 58% (n=47) of the participants tested positive for varicella
l9G.

When comparing varicella seropositive and seronegative
groups, no significant difference was found in terms of gender
(p=0.831). However, a statistically significant difference was
observed between the two groups in terms of age distribution
(p=0.003) (Table ). The varicella seropositivity rate in the 4-6
age group was found to be 67.2%, while the rate in the 7-12
age group was 30%.

Table Il presents the results of the logistic regression analysis,
which aimed to identify the variables that predict varicella
seropositivity rates. The analysis was conducted using two
predictor variables: age group and gender. The results show
that the age group variable was a significant predictor of
varicella seropositivity rates [p=0.005; OR=4.85; 95%ClI
(1.614-14.569)]. Children in the 4-6 age group were 4.85 times

Table I: Comparison of the participant feautures according
to varicella seropositivity

Varicella Varicella
Seronegative  Seropositive

Age (M+SD) (years) 7+3 5+1 0.105
Age group*

4-6 years 0 (32.8) 41 (67.2) 0.003"

7-12 years 14 (70.0) 6 (30.0) '
Gender*

Female 17 (89.5) 26 (60.5) 0.831

Male 17 (44.7) 21 (55.3) '

*n(%), T p<0.050 is significant, m: mean, SD: standard deviation
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more likely to be seropositive for varicella than those in the 7-12
age group. On the other hand, gender was not a significant
predictor of varicella seropositivity rates [p=0.636; OR=1.24;
95%CI (0.511-2.999)].

DISCUSSION

Varicella, commonly known as chickenpox, is a viral infection
that can lead to severe and life-threatening complications in
children (10). To prevent the spread of this infection, it is crucial
to be aware of its potential risks and take appropriate measures,
such as vaccination and isolation of infected individuals. The
present study found that the varicella seropositivity rate was
58% among healthy children in a tertiary center.

Bollaerts et al. (11) conducted a systematic review of 43 studies
across 16 European countries to assess varicella seroprevalence
before the implementation of universal childhood immunization.
The results showed considerable variation in varicella
seroprevalence among European countries during childhood,
highlighting the need for tailored vaccination policies. In a
study among adults in our country, Sac et al. (12) found a high
seroprevalence of varicella (93%), indicating a relatively high
level of immunity against varicella in the adult age group due
to asymptomatic or undiagnosed infection. This information
is crucial in developing vaccination strategies for maintaining
and enhancing population immunity. Hu et al. (6) investigated
varicella vaccination status among Chinese children aged 6-11
and found low two-dose vaccination rates among those with
a history of varicella infection. The researchers recommended
increasing the coverage of the varicella vaccine and including
a two-dose regimen in the National Immunization Program of
China.

Gabutti et al. (13) conducted a study in [taly to evaluate
varicella seroprevalence and the impact of mandatory varicella
vaccination for newborns. The findings indicated a high overall
seroprevalence of varicella in Italy, with increasing seropositivity
observed in younger age groups since the implementation
of mandatory varicella vaccination for newborns in 2017.
Taken together, the studies reviewed here reveal that varicella
seropositivity rates are influenced by various factors, such as
age, gender, vaccination status, and geographical location.
The findings also demonstrate considerable variation in
varicella seroprevalence across different countries and regions,
indicating the need for tailored vaccination policies based
on local epidemiological data. These insights are crucial in
understanding the complex nature of varicella infection and
developing effective strategies for preventing its spread and
minimizing its associated risks. Further research is needed
to explore the factors that contribute to the heterogeneity of
varicella seroprevalence and to identify optimal vaccination
strategies in different populations.

Our study revealed a significant difference in varicella IgG
positivity rate between the 4-7 age group and the 7-12 age group,
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Table II: Univariate and multivariate logistic regression of the varicella seropositivity

Univariate Logistic Regression Analysis

Multivariate Logistic Regression Analysis

OR Cl 95% beta p OR Cl 95% beta p
4-6 years 4.78 1.599-14.307 1.56 0.005 4.85 1.614-14.569 1.57 0.005
Gender 1.24 0.511-2.999 0.21 0.636 1.61 0.514-3.352 0.27 0.570

OR: Odds ratio, Cl: confidence interval

with a higher rate observed in the younger age group. Zhang
et al. (9) evaluated varicella seropositivity rates and protective
effects of varicella vaccination in children aged 3-6 years. The
study found a significant increase in positive antibodies with an
increasing number of vaccine doses administered and a higher
protection rate with two-dose vaccination compared to one-
dose vaccination. Luan et al. (14) found a higher seroprevalence
of anti-VZV IgG antibodies in Chinese children who had received
varicella vaccination, indicating a positive impact of vaccination
on the development of immunity against varicella. However,
vaccination rates differed between genders, highlighting the
need for targeted vaccination strategies.

Although our study had some limitations, such as a small sample
size and the lack of examination of antibody levels in healthy
children aged 12-18, we believe that our findings provide a
valuable contribution to the field of varicella seroprevalence
research in healthy children. By identifying the varicella
seropositivity rates in our study population, we were able to
shed light on the epidemiology of varicella in our community
and provide insights into the potential impact of vaccination
programs in our region.

In conclusion, while we acknowledge the limitations of our
study, we believe that our findings provide important insights
into the seroprevalence of varicella in healthy children and can
serve as a starting point for further research in this area. We
hope that our study will encourage continued investigation into
the epidemiology of varicella and inform the development of
effective vaccination programs to reduce the burden of this
infection in our community and beyond.
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A Rare Cause of Upper Extremity Thrombosis: Paget-
Schroetter Syndrome

Ust Ekstremite Trombozunun Nadir Bir Nedeni: Paget-Schroetter
Sendromu
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ABSTRACT

Upper extremity deep vein thrombosis (UEDVT) is extremely rare in children and adolescents. Paget - Schroetter
Syndrome (PSS) is the primary, spontaneous thrombosis of the subclavian venous (SV) axillary tract. Herein, we report
on PSS in two children who did regular body building exercises. 16-year-old two male patients admitted with complaints
of swelling, coldness and pain on the right upper extremity. Their recent history disclosed that they have been doing
advanced body building exercises for the last year. Physical examination revealed a difference of 4 cm and 5 cm in
the diameter of each arm, as well as coldness and venous engourgement in the upper extremities. An acute thrombus
was present in the proximal right SV lumen and no flow was detected on upper extremity venous doppler ultrasaund.
Surgical treatment was performed in addition to medical thrombosis treatment. Early diagnosis and treatment of PSS is
important for better outcomes. PSS should be considered in young patients with UEDVT, especially those with a history
of vigorious exercise.

Key Words: Exercises, Paget - Schroetter Syndrome, Thrombosis

0oz

Ust ekstremite derin ven trombozu (UEDVT) cocuklarda ve ergenlerde oldukca nadir gériiliir. Paget-Schroetter sendromu
(PSS), subklavyen vendz (SV) aksiller sistemin primer, spontan trombozudur. Burada; diizenli viicut gelistirme egzersizleri
yapan PSS tanisi alan iki hastayr bildirmekteyiz.16 yasinda iki erkek hasta sag Ust ekstremitede siglik, sogukluk ve
agn sikayetiyle basvurdu. Yakin zamanda, vicut gelistirme egzersizleri yaptiklar 6grenildi. Fizik muayenede her iki kol
¢aplarinda arasinda fark oldugu, Ust ekstremitelerde sogukluk ve Ust ekstremite toplar damarlarinda belirginlesme dikkat
gekmisti. Her iki olguda da Ust ekstremite vendz doppler ultrasonografide sag SV proksimal limeninde akut trombus
saptandi. Medikal tromboz tedavisine ek olarak cerrahi tedavi uygulandi. Tromboz sonrasi iyilesmenin optimal olabilmesi
icin PSS’nin erken tani ve tedavisi dnemlidir. Bu nedenle adir egzersiz dykisU olan geng erkeklerde Ust ekstremiteyi
ilgilendiren siglik, sogukluk, agri yakinmalarinda PSS disunulmelidir.

Anahtar Kelimeler: Egzersiz, Paget-Schroetter Sendromu, Tromboz

INTRODUCTION spontaneous thrombosis of the subclavian venous (SV) axillary

tract (2). Herein, we report PSS in two children who did regular

Upper extremity deep vein thrombosis (UEDVT) is extremely  body building exercises and discuss treatment strategies in the
rare in children and adolescents (1). The underlying conditions  light of the current literature. We also aimed to draw attention
include mediastinal mass, central venous catheter, or idiopathic ~ to PSS which is rare in childhood, but the clinical presentation
(1,2). Paget - Schroetter Syndrome (PSS) is the primary, is easy to define and the management is peculiar.
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CASE REPORT

Case 1: A 16-year-old male patient presented with complaints
of swelling, coldness and pain in the right upper extremity. His
recent history disclosed that he had been doing advanced
body-building exercises for the last year. Physical examination
revealed a 4 cm difference in the diameter of his arms, as well as
coldness and venous engourgement the right upper extremity
(Figure 1). A thrombus extending from the right proximal of the
subclavian vein to the axillary vein was detected via doppler
ultrasonography. Enoxaparin was initially started subcutaneously
1 mg/kg/ twice daily. Enoxaparin was discontinued after
obtaining INR values over 2 were achieved with warfarin
treatment. Then, INR values were adjusted to be between 2-3.
Genetic risk factors for thrombosis including Factor V Leiden,
and Prothrombin G20210A revealed no mutation. Anticoagulant
treatment was stopped after 6 months. However, the swelling,
numbness and diameter difference in the right arm recurred
two months after the warfarin withdrawal. Partial thrombosis
was again detected in the right SV. The patient’s computed
tomography (CT) angiography was compatible with PSS. Oral
anticoagulation treatment was restarted. After 5 months there

Figure 1: Swelling of right upper extremity, discoloration due to
circulatory disorder ( Case 1).
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was a 1 cm difference in diameter, mild drowsiness and pain
in the right arm of the patient. These findings were attributed
to post-thrombotic syndrome. Control doppler ultrasound
revealed that the right subclavian venous calibration was
minimally reduced compared to the other branches, the vessel
surface was irregular due to the thrombus, venous flow was
markedly reduced in the compulsive movements of the arm, and
several venous collaterals were found in the right axillary region.
To the decompress of the PSS, the first right costa resection
and scalenectomy were performed with a right transaxillary
intervention. The patient was treated with warfarin for 3 months
postoperatvely. Pain and drowsiness were relieved.

Case 2: Another 16-year-old male patient presented with a
complaint of swelling, coldness and pain on the right side of the
body. His recent history disclosed that he was doing advanced
body building exercises. Physical examination revealed a 5 cm
diameter difference, and cyanosis of the right arm. An acute
thrombus was present in the proximal lumen of the right SV and
venous doppler ultrasonography of the upper extremity showed
no flow. The first 10 cm of the proximal portion of the cephalic
vein was found to be completely occluded by thrombus. There
was no family history of thrombosis. Enoxaparin was initially
started subcutaneously 1 mg/kg/ twice daily and switched to
warfarin as in Patient 1. Genetic testing revealed a heterozygous
MTHFR C677T mutation and a homozygous PAI-1 4G/4G
polymorphism. The patient was consulted with thoracic surgery
for decompression. For the decompression of the PSS, a right
first costa resection and scalenectomy were performed with a
right transaxillary intervention. He did well after the operation
with relief of symptoms. However, he lost follow-up one month
after surgery.

DISCUSSION

Upper extremity DVT due to a primary cause is referred
to as PSS that is associated with subclavian and axillary
venous compression. In young, healthy patients presenting
with UEDVTs, it is important to consider the primary causes
(1,2). Early recognition of UEDVT’s is important to reduce life-
threatening complications such as pulmonary embolism (5). In
PSS, thrombus formation is usually triggered by the subclavian
venous exertion (2). The subclavian vein passes through the
clavicle, first rib and subclavian muscles. Endothelial damage
caused by recurrent retroversion, hyperabduction and
enlargement movements can activate the coagulation system
(2,3). It has usually been reported in young men involved in
tennis, wrestling, swimming, billiards, hockey, baseball (3).
Both of our patients were healthy young adolescents who were
doing body building.

Upper extremity DVT usually presents with severe and sudden
pain, swelling, numbness, and discolouration after a heavy
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exercise or work. The right upper extremity is more likely to be
affected because the majority of patients, like our patients, are
right-handed.

Imaging is required to confirm the diagnosis. Doppler
ultrasonography has been proposed as the first diagnostic tool
because of its high sensitivity and specificity (4). The diagnoses
of our patients were quickly confirmed by doppler USG.

Treatment is aims to prevent complications and obstructive
symptoms (6). The main treatment approaches should be
discussed depending on the absence of clinical trials to guide
the treatment plan (5). More aggressive treatment approaches
including thrombolysis and surgery may be required in addition
to anticoagulation to prevent symptoms and post-thrombotic
complications (6). In our patients, anticoagulant treatment
together with surgery was successful. Therefore, we believe
that thrombolysis was not always necessary in the treatment.

In conclusion; PSS should be considered in young patients
with upper extremity thrombosis, especially in young men with
a history of heavy exercise. Early diagnosis and treatment of
PSS is important for better outcomes.
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Unexpected Hyperkalemia During Kawasaki Disease
Kawasaki Hastaliginin Seyri Sirasinda Beklenmedik Sekilde Gelisen
Hiperkalemi
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ABSTRACT

Pseudohyperkalemia is defined as a markedly elevated serum potassium level with a normal plasma potassium
concentration. It is mainly caused by leucocytosis and thrombocytosis. Here we report an infant treated with aspirin for
Kawasaki disease who developed hyperkalemia during follow-up. He was finally diagnosed with pseudohyperkalemia
based on a normal whole blood potassium level measured with a blood gas analyser.

Key Words: Hyperkalemia, Kawasaki disease, Pseudohyperkalemia

0z

Ps6dohiperkalemi, plazma potasyum konsantrasyonu normal iken serum potasyum seviyesinin belirgin sekilde ylksek
bulunmasi olarak tanimlanir. Esas olarak l6kositoz ve trombositozdan kaynaklanir. Burada, Kawasaki hastalidi icin
aspirin tedavisi alan ve takip sirasinda hiperkalemisi gelisen bir bebek bildirimektedir. Kan gazi cihazi ile dlctlen tam kan

potasyum seviyesinin normal bulunmasi ile psdédohiperkalemi tanisi konulmustur.

Anahtar Kelimeler: Hiperkalemi, Kawasaki hastaligi, Psddohiperkalemi

INTRODUCTION

Hyperkalemia is defined as a potassium level greater than 5.5
mmol/L (mEg/L) (1). Haemolysis should be investigated first
when the potassium level is unexpectedly high and inconsistent
with the patient’s clinical status and treatments received. Fist
clench during venipuncture, prolonged use of tourniquets,
squeezing the extremity during blood collection and holding
the sample for more than 30 minutes before testing all lead
to haemolysis. Several drugs can cause hyperkalemia (1,3).
Hyperkalemia associated with non-steroidal anti-inflammatory
drug (NSAID) has rarely been reported (4,5).

Another cause is pseudohyperkalemia. Pseudohyperkalemia is
defined as a markedly elevated serum potassium level with a
normal plasma potassium concentration. It is mainly caused
by leucocytosis and thrombocytosis (2). Here, we report an
infant who was treated with aspirin for Kawasaki disease and
developed hyperkalaemia during follow-up.

CASE

A 7-month-old male patient was admitted with a 5-day history of
fever and generalized maculopapular rash. The patient was born
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Figure 1: A) There was a maculopapular rash predominantly on the arms and legs and in the lumbar region, B) Hyperemia around the BCG

vaccination scar

at 40 weeks with a weight of 3800 g and has been completely
healthy until now. On physical examination, his temperature was
38.6°C, a 1.5x1 cm cervical lymphadenopathy was palpated in the
right cervical region. The patient had bilateral hyperemic conjunctiva,
hyperemic lips, non-pitting edema of the hands and feet; the
scrotum was edematous. There was a maculopapular rash
predominantly on the arms and legs and in the lumbar region and
hyperemia around the BCG vaccination scar (Figure 1). Laboratory
tests showed hemoglobin 7.9 g/dL (10.2-13.4 g/dL), white
blood cell count (WBC) 19.460x10%/L (6.600-15.600x108/L),
platelets 574.000x108/L (240.000-520.000x10¢/L), C-reactive
protein (CRP) 301 mg/L (normal range 0-5). An echocardiogram
performed with the diagnosis of Kawasaki’s disease showed
small pericardial effusion of surrounding the heart. IVIG at a
dose of 2 g/kg was infused over 12 hours and acetylsalicylic
acid (ASA) at a dose of 50 mg/kg/day and ceftriaxone was
started. On day 5 of ASA treatment, the dose was reduced to
5 mg/kg because the patient remained afebrile. Serologic tests
for common viral infections associated with maculopapular
rash were negative. Ceftriaxone was stopped because there
was no growth in blood and urine cultures. On the same day,
laboratory tests revealed a potassium level of 5.9 mEg/L (Table
). The patient had not received any intravenous fluids for last
days. The patient’s nurse was interviewed and asked if there
were any difficulties in taking the blood. It was noted that the
patient’s blood was easily drawn without any external pressure
and after the blood sample was taken, it was immediately sent
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to the laboratory. There was no hyperpotassemic changes
were seen on the ECG. A pneumatic tube system was used
to transport the sample to laboratory. While this system allows
the sample to reach the laboratory faster, it also increases the
risk of haemolysis. However, visual inspection of the serum
sample that reached the laboratory showed no haemolysis. The
venous blood sample collected in a lithium heparin-containing
syringe and analyzed on a blood gas analyser immediately after
collection was normokalemic and potassium levels were found
to be 4.9 mEg/L. On the following day, the serum potassium
level was found to be 6.1 mEg/L. Potassium level measured
on blood gas analyser was 3.7 mEg/L. The diagnosis of NSAII-
associated hyperkalemia was ruled out as the potassium level
was normal on blood gas analyser. As hyperkalemia developed
simultaneously with thrombocytosis, the patient was considered
to have pseudohyperkalemia secondary to thrombocytosis
(Table ). The patient’s echocardiographic findings were normal
at follow-up and the patient discharged at the 11" day of
hospitalisation.

DISCUSSION

The most common cause of hyperkalemia in children is
mechanical haemolysis during difficult blood draws from small
veins. Once the possibility of mechanical haemolysis has
been ruled out, the first step in investigating the etiology of
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Table I: The laboratory findings of the patient during hospitalisation

Hospitalisation day 1 6 7 9 10 11 12 13
K (mEa/L) 4.2 5.9/5.8 6.1 5.8 5.5 4.5 4.6 4.9
[?n(enzliagé by blood gas analyser) Gl el G2 i ) i )
PLT (x 10%/L) 574.000 631.000 1.232.000 837.000 752.000 360.000
Hgb (g/dL) 7.9 10.5 10 9.0 9.3 10.9
WBC (x 10¢/L) 19.460 13.490 12.970 6.750 6.090 9.450
Na (mEag/L) 135 133 134 136 137 136 134
Glu (mg/dL) 115 80 90
Urea (mg/dL) 13 17 23 15 17
Krea (mg/dL) 0.09 0.27 0.22 0.27 0.24
CK (U/L) 26
GFR (mL/min/1.73 m?) 340 113 139 113 127
UA (mg/dL) 2.1 2.6 2.4 2.5
ALB (g/L) 31 38 41
AST (U/L) 24 25 24 22 24
ALT (U/L) 31 15 14 16 14
ALP (U/L) 85 104 121
LDH (U/L) 404 3517 302
Ca (mg/dL) 9.1 10.6 9.9 10.5
Mg(mg/dL) 2 2.2 2.3
P (mg/dL) 3.2 6.2 4.7
CRP (mg/L) 301 22
Ph 7.53 7.44 7.43
HCO3 24 24 24
pCO, 29 36 36
BE 1.7 0.4 0.0
Lactate 1.98 1.87 1.29

Glu: glucose, US: uric acid, ALB: albumin, AST: aspartate aminotransferase, ALT: alanine aminotransferase, ALP: alkaline phosphatase, LDH:
lactate dehydrogenase, Ca: calcium, P: phosphorus, Na: sodium, K: potassium, GFR: glomerular filtration rate, Hgb: haemoglobin, WBC: white
blood cell count, PLT: platelets, CRP: C-reactive protein, ASA: aspirin, CLO: clopidogrel

hyperkalemia should be to check for oral or parenteral potassium
intake (6). Secondly, it is important to check whether the patient
is taking medication that may increase serum potassium levels.
The commonly used drugs that may increase potassium levels
are potassium-sparing diuretics, angiotensin-converting enzyme
inhibitors, cyclosporine, tacrolimus, trimethoprim, mannitol and
NSAIDs (3). Hyperkalemia associated with NSAIDs has been
reported in elderly patients with diabetes and signs of diabetic
nephropathy or type IV renal tubular acidosis and underlying renal
insufficiency as well as in young and nondiabetic patients (5).

Since 98% of body potassium is intracellular, a small release
of potassium from the inside to the outside of the cell can
significantly affect the serum potassium concentration (7).
Potassium is the major cation in the intracellular fluid of
platelets, leukocytes, and erythrocytes. Therefore, when these
cells are lysed during clotting, potassium is released, and the
serum potassium concentration rises. The increase in serum
potassium levels is not significant when platelet or leukocyte

counts are normal but can be significant when platelet or
leukocyte counts are markedly elevated (8).

Although it is more prominent in thrombocytosis, serum
potassium levels can be higher than plasma potassium levels
even when platelet counts are normal (9). This is probably due
to the fact that serum contains activated platelets and plasma
contains non-activated platelets. The platelet activation, which
occurs during clotting, is associated with potassium release
from platelets (10). The mean difference between serum and
plasmais 0.36 + 0.18 mmol/L (2). It has been reported that there
is a significant positive correlation between serum potassium
level and platelet count, and that serum potassium increases
by 0.11 mmol/L for every 100x10%L increase in platelet count
(10). Another study found a significant correlation between
serum potassium and platelet count, with serum potassium
increasing by 0.27 mEg/L per 100 x 10%L platelets (r = 0.640;
p<0.001) (11). Serum potassium levels and platelet counts
are not entirely directly proportional. While the potassium level
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initially increased linearly with the platelet count, it decreased
at higher platelet counts. This decrease has probably been
interpreted as a decrease due to the re-entry of potassium
into the erythrocytes to maintain homeostasis (7). As there is a
positive but poor correlation between platelet count and serum
potassium, correction of serum potassium by formulating
according to platelet count has not been recommended (12).

In a study conducted in 16 patients with Kawasaki disease,
both serum and plasma potassium levels were measured in
the same blood sample. Serum potassium levels were higher
than plasma potassium levels in all patients. There was a strong
positive correlation between platelet count and the difference
between serum and plasma potassium levels (8). Our patient
had thrombocytosis as expected during Kawasaki disease.
Pseudohyperkalemia associated with thrombocytosis was the
most likely diagnosis in our patient because the whole blood
potassium was normal.

[t was reported that when serum, plasma and whole blood
potassium levels were analysed in the same patient, serum
potassium level was found higher than plasma and plasma was
higher than whole blood. For whole blood potassium, blood
was drawn with a lithium heparin injector and was analysed
in the blood gas analyser. When potassium was measured in
plasma, it was thought that the centrifugation performed to
separate plasma from cells could lead to cell destruction and
consequently an increase in plasma potassium. Therefore,
plasma potassium is higher than whole blood (13). In our
patient, we analysed whole blood potassium with a blood gas
analyser. Plasma potassium is not a test that is done very often
in our hospital. However, it is the most appropriate method
to accurately determine potassium levels in patients with
pseudohyperkalemia.

With this case we would like to draw attention to
pseudohyperkalemia. In a patient with inappropriately high
serum potassium levels, the possibility of pseudohyperkalemia
should be considered. This will avoid unnecessary laboratory
evaluations and unnecessary changes in treatment. As plasma
potassium measurement is not widely used, it may not be
considered by clinicians, as in this case. Pseudohyperkalemia
can be practically excluded by plasma potassium measurement.
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ABSTRACT

Allogeneic hematopoietic stem cell transplantation stands as a promising cure for a variety of diseases. However,
the potential of acute or chronic graft-versus-host disease (GvHD), which leads to significant morbidity and mortality,
remains a cause for concern. GvHD occurs due to the complex interactions of immune cells from the graft and the
host cells. Despite the existence of prophylactic treatments, GvHD may still occur, and the resistance to conventional
therapies necessitates novel approaches and treatments.

Mesenchymal stem cells, which are pluripotent stem cells capable of self-renewal and multilineage differentiation, have
gained attention for their low immunogenicity and ability to be sourced from various origins. They have shown promise
as therapeutic tools for the cell-based treatment of inflammatory, immune-mediated, and degenerative diseases owing
to their remarkable abilities in immunomodulation, immunosuppression, and tissue regeneration. In GvHD, MSCs have
demonstrated therapeutic potential through paracrine activity and organelle transfer via nanotubes, microvesicles, or
ex0osomes.

The emergence of MSCs as a treatment for severe steroid-resistant GvHD gained attention in the early 2000s. While
initial studies have demonstrated encouraging results in the use of MSCs for the prevention of GvHD, there is still a need
for further investigation. Therefore, in this current review, we aim to delve deeper into MSC’s features and their clinical
applications in the case of GvHD treatment.

Key Words: Mesenchymal stem cell, Hematopoietic stem cell, Immunomodulation, Stem cell transplantation, Graft-
versus-host disease

oz

Allojenik hematopoetik kok hlcre transplantasyonu, pek ¢ok hastalik igin umut verici bir tedavi ydntemidir. Ancak
tedavinin bir komplikasyonu olabilen akut veya kronik greft-versus-host hastaligi (GvHH) mortalite ve morbidite riskini
o6nemli 6lctde artirabilmektedir. GvHH, dondrden gelen bagisiklik htcreleri ile konak hucreleri arasindaki uygunsuz
immun yanittan kaynaklanmaktadir. Profilaktik tedavilerin varligina ragmen, GvHH hala gérulebilmekte olup konvansiyonel
tedavilere direng, yeni tedavi galismalarinin gerekliligini ortaya koymaktadir. Mezenkimal kok hicreler (MKH), kendini
yenileyebilme, farkl doku hucrelerine farklilasma, dustk immunojenite &zelliklerine sahip olup ¢esitli dokulardan elde
edilebilirler. imminomodtilasyon, imminsipresyon ve doku rejenerasyonu dzelliklerinden dolayi, inflamatuar, immun
araclll, dejeneratif hastaliklarin tedavisinde umut vaat etmektedirler. GvHH’de, MKH’ler, parakrin aktivite ve nanotlpler,
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mikrovezikUller veya eksozomlar yoluyla terapdtik potansiyel gosterebiimektedirler. Steroid tedavisine direngli GvHH’nin tedavisi igin
MKH’ler 2000’lerin baginda kullaniimaya baslanmis olup, yapilan ¢alismalar MKH’lerin etkili bir terdpdtik ara¢ oldugunu gdstermistir, ancak
daha fazla arastirmaya ihtiyag duyulmaktadir. Bu derlemede MKH’lerin ¢zelliklerini ve GvHH tedavisindeki klinik uygulamalarini incelemeyi

amagcladik.

Anahtar Kelimeler: Mezenkimal Kok Hicre, Graft Versus Host Hastaligi, Kok Hucre Nakli, Hematopoetik Kok Hicre, Immunmodulasyon

INTRODUCTION

Allogeneic hematopoietic stem cell transplantation (HSCT)
provides a potential cure for various diseases, including
hematological and non-hematological diseases. Despite
significant  advances in  transplantation technologies,
including high-resolution HLA typing and the advancement
of immunosuppressive medications, poor treatment-related
survival remains a problem, with disease relapse, graft rejection,
and acute or chronic graft-versus-host disease (GvHD) (1, 2).

Systemic inflammation arises from donor lymphocytes within
the transplanted tissue recognizing the recipient as foreign. This
triggers an immune response where activated T cells strive to
eliminate antigen-carrying cells in the host, leading to severe
organ damage. This condition can be classified into acute or
chronic forms, traditionally distinguished by the onset time; if it
occurs within the first 100 days, it is classified as acute GvHD
(1). Nevertheless, acute GvHD can extend beyond the first 100
days, leading to an overlap between the acute and chronic
syndromes (3).

Currently, 30-50% of patients undergoing allogeneic stem
cell transplantation develop acute GvHD, while 30-70%
develop chronic GvHD. Despite the prophylactic use of
calcineurin inhibitors and methotrexate, GvHD still occurs, and
corticosteroids are the mainstay of treatment (4). The increasing
resistance to steroids necessitates the development of new
therapeutics (5).

Mesenchymal stem cells (MSCs) are pluripotent stem cells
which can be derived from various sources like bone marrow,
adipose or placental tissue (5,6). These cells have been
shown to have an immunosuppressive effect on GvHD by
inhibiting T cell and natural killer cell proliferation, inhibiting Th17
and B cell differentiation, increasing the number of regulatory T
cells, interfering with the maturation of antigen-presenting cells,
and increasing the secretion of immunomodulatory molecules |,
including prostaglandin E2, transforming growth factor-3 (TGF-),
Interleukin-10, and heme oxygenase (6-8). They can reduce
the incidence of acute GvHD and decrease the severity of both
acute and chronic GvHD after HSCT (9, 10).

Within the past twent years, there has been significant interest
in exploring the potential therapeutic applications of MSCs
in various clinical scenarios, including their role in supporting
hematopoietic stem cell transplantation (HSCT) and their use
in treating GvHD (11-13). This review focuses on using MSCs
in GvHD.
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What is GvHD?

The development of GvHD is influenced by the intricate
interactions of immune cells from the graft and pro-
inflammatory cytokines, which are affected by differences in
tissue histocompatibility between donor and recipient. B and
T lymphocytes have vital functions in identifying and eliminating
host cells. Inflammatory cytokines such as interleukin-1 (IL-1),
tumor necrosis factor-alpha (TNF-q), interferon-gamma (IFN-y),
and platelet-derived growth factor (PDGF) are released due to
tissue injury by the pre-transplantation conditioning regimen.
These cytokines activate donor alloreactive T cells along with
antigen-presenting cells, causing host tissue damage through
the expansion of donor helper T cells (including Th17), cytotoxic
T lymphocytes, and natural killer cells. Inflammatory immune
responses against these cells lead to significant tissue harm,
affecting various organs and body areas such as the skin,
oral cavity, eyes, digestive system, liver, lungs, joints, and
reproductive tract and promoting GvHD (14-17).

Patients receive high doses of immunosuppressive drugs
during allogeneic HSCT to enable the transplantation and
prevent GvHD. Dysregulation of lymphocyte reconstitution
can compromise self-tolerance, leading to an increase in
self-reactive B and T cells. This situation may result in the
overproduction of autoantibodies by self-reactive B cells,
causing immune complexes to accumulate in healthy tissues
and blood. Activation of inflammatory cells can also lead to
collagen production and fibrosis while promoting chronic GvHD
(15).

Treatment options for GvHD include the use of broad-spectrum
immunosuppressives, but these treatments may be ineffective
and could potentially increase the risk of cancer recurrence
(14, 15, 17). The standard treatment depends on the affected
organ or site and can be either local or systemic, with more
adverse effects associated with systemic treatments. Steroids
such as prednisone (2 mg/kg per day) are recommended by
NIH guidelines for their lymphopenic and anti-inflammatory
properties when used alone or combined with calcineurin
inhibitors (18).

What are MSCs and their abilities?

Mesenchymal stem cells, alternatively known as multipotent
stromal cells or mesenchymal stromal cells (MSCs), have
been the focus of extensive scientific research since their initial
identification in the late 1960s (19). Mesenchymal stem cells
are postnatal stem cells that can self-renew and maintain a
versatile capacity to differentiate into multiple lineages, such as
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osteoblasts, adipocytes, and chondroblasts (20). Mesenchymal
stem cells typically display low immunogenicity. They exhibit
only moderate levels of major histocompatibility complex |
(MHQC) expression and show little to no expression of MHC I
antigens and co-stimulatory molecules (21).

In addition, they have several unique characteristics, which will
be explained in this review and given in Figure 1.

Homing Capacity:

Homing is the process of MSCs selectively migrating towards
the sites of injury, facilitated by specific receptors or ligands
expressed by damaged tissues, enabling MSC’s to adhere
and infiltrate. This process involves three major steps:
First chemoattraction to sites of inflammation, achieved by
chemotaxis, through the accumulation of chemokines and
cytokines such as epidermal growth factor (EGF), insulin-like
growth factor (IGF), PDGF, vascular endothelial growth factor
(VEGF), TNF-q, interleukin (IL)-1, IL-6 and IL-8; than adhesion
to injured cells with molecules such as selectins and integrins;
finally infiltration into sites of inflammation aided by enzymes
such as matrix metalloproteinases (MMPs) and tissue inhibitors
of matrix metalloproteinases (TIMPSs) (22).

Tissue Regeneration:

Several functional properties of MSCs make them suitable
for tissue regeneration and repair. These properties include
differentiating into various cell types, migrating to injured tissues,
promoting angiogenesis, exhibiting anti-apoptotic activity, and
releasing bioactive soluble factors. The secretion of paracrine
factors by MSCs alters the tissue microenvironment, significantly
influencing proliferation, antioxidant activity, and differentiation.
Paracrine signaling recruits macrophages and endothelial cells
and likely stimulates resident stem cells to assist in the tissue
repair process. Another vital function of MSCs is activating local
stem cells through the secretion of growth factors. The trophic
factors secreted by MSCs have been linked to the stimulation
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and expansion of internal stem cell populations, emphasizing
the intricate paracrine and cell-to-cell communication essential
for tissue recovery and restoration (22,23).

Regulation of the immune system:

Mesenchymal stem cells create an immunosuppressive
and immunoregulatory environment through the secretion
of cytokines, chemokines, growth factors, and extracellular
vesicles (24, 25)

Several factors, such as IL10, transforming growth factor
beta (TGF-B), prostaglandin E2, indoleamine 2,3-dioxygenase
(IDO), nitric oxide, and FAS/ FAS ligand, play a role in the
immunomodulatory features of MSCs by inhibiting the
proliferation and function of various immune cells. Mesenchymal
stem cells can impact B and T lymphocytes, dendritic
cells, natural killer (NK) cells, monocytes, neutrophils, and
macrophages. They may suppress B-cell proliferation while
enhancing IgG secretion; inhibit chemotaxis; upregulate antibody
secretion; decrease pro-inflammatory cytokine secretion by
Th1 cells; increase IL-4 secretion by Th2 cells; inhibit T cell
proliferation; decrease cytotoxic effects of cytotoxic T cells;
suppress dendritic cell differentiation, antigen presentation to
T cells and NK cell activation. Additionally, they may decrease
local infiltration and activation of neutrophils while upregulating
genes responsible for phagocytosis in macrophages to improve
bacterial clearance (23, 26).

Anti-Inflammatory effect:

Utilizing their immunomodulatory abilities, MSCs have been
shown to have a systemic anti-inflammatory effect, by reducing
the levels of pro-inflammatory cytokines and procalcitonin (27).

The immunomodulatory characteristics of MSCs efficiently
regulate adaptive and innate immune responses. Focusing
specifically on T cells, MSCs can suppress the proliferation of
activated CD4+ and CD8+ T cells and hinder the differentiation
of CD8+ cytotoxic T cells by preventing T cell proliferation
and arresting them in the GO/G1 phases of the cell cycle
and potentially inducing T cell apoptosis (28,29). Substantial
evidence supports that MSCs prompt the polarization of T cells
towards a regulatory phenotype, potentially contributing to the
suppression of inflammation (30).

Mesenchymal stem cells have been associated with the
inhibition of B lymphocytes. In vitro studies consistently
demonstrate that human MSCs suppress B-cell proliferation in
the presence of anti-immunoglobulin antibodies, soluble CD40
Ligand, and various cytokines like IFN-y (31-33).

In addition, MSCs exhibit constitutive secretion of IDO, and
when activated by inflammatory cytokines such as interferon-
gamma (IFN-y) and tumor necrosis factor-alpha (TNF-a), IDO
secretion is upregulated (33,34). IDO, in turn, plays a crucial
role in suppressing the proliferation of allogeneic T cells (35).
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The apoptosis of MSCs in vivo also contributes to their
immunomodulatory effects. The production and release
of apoptotic extracellular vesicles potentially mediate this.
During apoptosis, MSCs also induce the production of IDO in
recipient phagocytes, adding another layer to their multifaceted
immunoregulatory capabilities (19, 36, 37).

Suppression of Apoptosis:

The anti-apoptotic activity of MSCs has been well-documented,
with evidence suggesting that they can protect injured cells and
maintain organ function by inhibiting programmed cell death.
This mechanism involves the up-regulation of DNA repair, down-
regulation of mitochondrial death pathways, and alteration of
anti- and pro-apoptotic protein expression. Additionally, the
secretion of specific mediators by MSCs, such as stromal
cell-derived factor 1 (SDF-1), insulin-like growth factor 1 (IGF-
1), nuclear factor erythroid 2-related factor 2 (Nrf2), hypoxia-
inducible factor (HIF), heme oxygenase contributes to the
downregulation of pro-apoptotic proteins (22,23,38).

Neo-angiogenesis:

Furthermore, MSCs have also demonstrated the ability to
stimulate the neovascularization in tissue through the expression
of angiogenic cytokines including, vascular endothelial growth
factors, fibroblast growth factors, and angiopoietin-1. By
secreting these soluble factors, MSCs can improve tissue
vascularity by stimulating endothelial cell growth and inducing
neo-angiogenesis (22, 23).

Antimicrobial Effect:

Mesenchymal stem cells have been found to have antimicrobial
effects due to their ability to secrete antimicrobial peptides
such as human antimicrobial peptide LL-37 and Lipocalin-2 in
response to pathogenic stimulation. These antimicrobial factors
contribute to the disruption of bacterial membranes and aid in
bacterial clearance, further displaying the diverse therapeutic
potential of MSCs (22, 23).

MSC treatment in GvHD

Clinical trials of MSCs for various diseases and phases have
been documented on the National Institutes of Health website,
including cardiovascular diseases, neurodegenerative diseases,
bone and cartilage diseases, cancers, autoimmune diseases
such as GvHD (22).

MSCs’ self-renewal and differentiation capacity, along with their
ability to prevent T cell proliferationin response to antigenic stimuli
and their anti-proliferation effects on B cells, natural killer, and
dendritic cells, render them well suited for immunosuppression.
Mesenchymal stem cells are characterized by the absence of
human leukocyte antigen (HLA) class Il expression, enabling
their allogeneic administration without the need for donor-
recipient matching.

The therapeutic effects of MSCs are multifaceted and
include paracrine activity through the secretion of proteins,
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peptides, and hormones. Additionally, MSCs demonstrate
capabilities such as the transfer of mitochondria through
tunneling nanotubes or microvesicles, as well as the transfer
of exosomes or microvesicles containing RNA and various
bioactive molecules. These diverse mechanisms contribute
to the potential therapeutic impact of MSCs in various clinical
applications, including the treatment of conditions such as
GvHD (19, 39).

The effectiveness of mesenchymal stem cell treatment relies on
various factors, including the origin of the cells, their expansion
methods, and their capacity to migrate to the tissues affected
by GvHD. While MSCs from a particular donor may work for
one recipient, they may not be effective for another. Therefore,
recipient factors are crucial in determining how mesenchymal
stem cells function (40-42).

Since 2008, there has been a substantial increase in attention
towards MSCs for the management of GvHD following promising
findings (41). However, the actual clinical effectiveness of these
cells is questionable (43).

Clinical Studies

In treating severe steroid-resistant acute (aGvHD) and chronic
graft-versus-host disease (cGvHD), mesenchymal stem cells
have gained substantial attention in research and clinical
practice. Here, we share a selection of contemporary studies
and their corresponding outcomes, wherein the pediatric age
cohort is included.

In 2008, Le Blanc et al. (41) published their phase Il clinical
trial with 55 patients, including children with severe aGvHD. It
was shown that most of the patients had a complete response
or improvement, and the effectiveness of the MSC treatment
was not linked to donor HLA-match. No adverse effect was
reported during or right after the infusions. Patients with a full
response showed lower transplantation-related mortality and
improved overall survival compared to those with partial or no
response (41).

Another study that defined steroid-resistant grade IV acute
GvHD in 42 cases, including pediatric cases, observed better
overall survival in patients with GvHD grade less than 4, in those
who initially had MSC treatment, and in pediatric patients. No
immediate or delayed toxicity or side effects were documented
(44).

Ball et al. (45) conducted a study with 24 patients with aGvHD,
and a complete response to MSC infusion was observed in
65% of them. Transplantation-related mortality had a cumulative
incidence of 17% in patients who achieved a complete response
and 69% in those who did not. Overall survival after a median
follow-up of 2.9 years was 37%, with early initiation of multiple
MSC infusions showing better outcomes (45).

In a research in 2014, Kurtzberg et al. (46) demonstrated that
an external administration of MSCs significantly increased
survival rates at day +100 following in pediatric patients with



treatment-resistant acute GvHD. This outcome was associated
with patient response by day +28, and treatment was generally
well received without any indication of the development of
ectopic tissue (46).

Introna et al. (47) conducted a phase | multicenter study
involving 40 patients with steroid-resistant grade Il to IV GvHD,
supplied a median cell dose of 1.5x10/kg per infusion, with an
overall response rate of 67.5% at 28 days after the last MSC
injection. Overall survival at 1 and 2 years was reported as
50.0% and 38.6%, respectively (47).

In 2015, Zhao et al. (48) published a study of 47 patients
suffering from resistant acute GvHD and found that the group
treated with MSCs had an overall response rate of 75%,
while the non-MSC group had a response rate of 42.1%. The
incidence and severity of chronic GvHD were reduced in the
MSC group. Additionally, MSC treatment enhanced thymus
function, stimulated regulatory T cells, and did not increase the
risk of infections or tumor recurrence (48).

In 2016, Kuci and colleagues reported that MSC end-products
showed an overall response of 77% in GvHD patients and an
overall survival rate of 71£11% at two-year follow-up in severe
acute GvHD patients (49). In the same year, in another study
with 25 participants (grade Ill, 22 patients; grade IV, 3 patients),
four weeks after the initial MSC infusions, a complete response
was observed in 24% of the patients, while partial response
was seen in 36%. By week 24, 48% of the participants
achieved a durable, complete response. At the end of week
52, patients who had shown an overall response (complete and
partial response) exhibited significantly better survival rates. No
adverse effects associated with MSC infusions were reported
(50).

In 2017, Dotoli et al. (51) published their clinical trial, in which
46 children and adults with steroid-refractory aGvHD lI/IV
received MSC infusions as a salvage therapy, showing clinical
improvement in half of the cases. The estimated survival rate at
two years was 17.4%, and only 4.3% of patients experienced
temporary side effects during the MSC infusion, suggesting this
treatment’s safety and potential applicability (51).

Mazic et al. (52) in 2018 reported that three patients who
underwent allogeneic hematopoietic cell transplantation and
later developed steroid-refractory GvHD were treated with MSC
infusions, resulting in complete remission of a GvHD in two
patients and partial remission in one, confirming the feasibility
of using MSCs to treat severe steroid-refractory acute GvHD in
clinical practice in 2018 (52).

In a retrospective study published in 2021, 25 patients who
received MSCs for acute GvHD were monitored for a median
of 9.3 years. Partial response to GvHD was observed in 76.0%
of the cases, while complete remission was 24.0%. Patients
in complete remission had no transplant-related mortality. The
use of MSCs led to an average improvement of one stage in
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GvHD. Long-term adverse effects like secondary malignancy
were not detected (53).

Another phase 3 multicenter study was conducted in 2022,
involving 203 participants aged 14 to 65 with steroid-refractory
acute GvHD. The inclusion of MSCs in second-line treatment
improved effectiveness, decreased drug toxicity, and reduced
the occurrence of chronic GvHD without increasing relapse
rates (54).

In the same year, research utilizing clinical-grade MSCs
administered intravenously found an overall response rate of
58.7% for acute GvHD and 65.50% for chronic GvHD. The
treatment was considered effective and safe, with four adverse
events reported, all resolved without complication (55).

A meta-analysis conducted by Chen et al., including 13 studies
with atotal of 301 patients, revealed that the application of MSCs
in treating steroid-resistant aGvHD led to an overall response
rate of 68.1%. Among the patients, 136 showed complete
remission, while 69 had partial remission or mixed response,
making 205 patients with an overall response. Patients suffering
from skin aGvHD exhibited more favorable clinical responses
compared to those dealing with gastrointestinal or liver aGvHD
conditions. Furthermore, recipients with Grade |l steroid-
refractory aGvHD showed better response to MSC therapy in
comparison to Grade lll/IV GvHD. Moreover, a trend showed
that children had superior clinical responses than adults.
Another meta-analysis involving 13 non-randomized studies at
moderate risk of bias and comprising a total of 336 patients
reported a survival rate of 63% (outcome of 119 patients from 6
studies) at six months following MSC treatment (56-58).

The first clinical use of MSCs for the treatment of refractory
aGvHD in Turkiye was reported in 2016, with 33 pediatric
patients, resulting in a complete response in 18 patients, a
partial response in 7, and no response in 8. The estimated
probability of overall survival at the two-year was significantly
different between patients with a complete response and
those with a partial or no response. Additionally, the incidence
of transplant-related mortality at day 100 after the first MSC
infusion was higher in patients with partial/none response
compared to those with complete response (59).

Finally, in a multicenter study from Turkiye in 2023, seventy-
six patients with grade IlI-IV acute GvHD were received weekly
adipose or umbilical cord-derived MSC infusions in addition to
standard treatment. The study concluded that MSC treatment
was safe, with no adverse effects observed during over 190
infusions in 76 patients. Notably, the late aGvHD group showed
significantly higher response rates (complete response: 23.3%,
partial response: 36.7%) compared to the aGvHD group.
Additionally, at the 2-year follow-up, patients with late aGvHD
had a lower cumulative non-relapse mortality (40%) and a
higher probability of survival (59%) compared to those with
acute GvHD (71% and 28%, respectively) (60).
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However, some studies suggest that MSC treatment may break
the graft versus host reaction cycle rather than induce immune
tolerance in aGvHD due to poor long-term survival (61, 62).

Furthermore, one of the main challenges in the clinical application
of MSCs is their potential risks, including immunosuppressive
effects, tumorigenic potential, immune responses, pathogen
transmission, adipogenic differentiation, prothrombotic events,
and various acute, intermediate, and long-term problems (22).
Despite the widespread use of MSCs for immunomodulation
and regenerative cell therapy, current evidence from clinical
trials is inconclusive, adding complexity to their practical
implementation (63).

These issues encompass immune-mediated reactions, embolic
phenomena, graft-versus-host disease, secondary infections,
and the risk of malignancy. As a result, the cautious use of MSCs
is emphasized, taking into account factors such as the type or
class of stem cells used, the level of manipulation, the culture
history, the handling/storage conditions, and the components
of the growth medium in clinical applications (22, 64, 65).

More high-quality, large-sample clinical trials are needed to
verify the association between the clinical use of MSCs and
tumor recurrence and infection. The current limitations of the
literature and patient samples, which are small, underscore the
importance of further research to establish a more pronounced
understanding of the relationship between MSC therapy and
clinical outcomes.

CONCLUSION

In conclusion, mesenchymal stem cells can be highly beneficial
in hematopoietic stem cell transplantation for the prevention of
graft-versus-host disease. Additionally, MSCs show promise in
the treatment of acute and chronic GvHD. The clinical impact
of MSC infusion for the treatment of GvHD needs to be further
determined with high-quality clinical trials involving large
numbers of patients.
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	MAYIS 2024



