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INSTRUCTIONS FOR AUTHORS

AIM AND SCOPE

The Journal will not consider manuscripts any that have been
published elsewhere, or manuscripts that are being considered
for another publication, or are in press. Studies previously
announced in the congresses are accepted if this condition
is stated. If any part of a manuscript by the same author(s)
contains any information that was previously published, a
reprint or a copy of the previous article should be submitted to
the Editorial Office with an explanation by the authors

A technical review is performed to confirm that all of the
required documentation has been submitted and to conduct
a preliminary evaluation of the manuscript and supplementary
files to assess suitability for the Journal. The manuscript will be
returned to the Author in the event of any deficiency.

Pediatric Practice and Research Journal operates a blind review
process. Contributions deemed suitable are then typically sent
to a minimum of two independent expert reviewers in the field
of study to assess the scientific quality of the paper.

The Editor/Editors are responsible for the final decision
regarding acceptance or rejection of articles. The Editor's
decision is final. If necessary, author(s) may be invited to submit
a revised version of the manuscript. This invitation does not
imply that the manuscript will be accepted for publication.
Revised manuscripts must be sent to the Editorial Office within
4 (four) weeks, otherwise they will be considered as a new
application. The corresponding author will be notified of the
decision to accept or reject the manuscript for publication.

Statements and suggestions published in manuscripts are the
authors’ responsibility and do not reflect the opinions of the
Editor, Associate Editors and the Editorial Board members.

The manuscript will not be returned to the authors whether
the article is accepted or not. Copyright fee is not paid for the
articles published in the journal. A copy of the journal will be
sent to the corresponding author.

Language of the Journal

The official languages of the Journal are Turkish and English.
The manuscripts that are written in Turkish have abstracts
in English, which makes the abstracts available to a broader
audience.
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Authorship Criteria

After accepted for publication, all the authors will be asked
to sign “Coyright Transfer Form” which states the following: “
This work is not under active consideration for publication, has
not been accepted for publication, nor has it been published,
in full or in part (except in abstract form). | confirm that the
study has been approved by the ethics committee. ” All authors
should agree to the conditions outlined in the form.

Pediatric Practice and Research Journal has agreed to use the
standards of the International Committee of Medical Journal
Editors. The author(s) should meet the criteria for authorship
according to the "Uniform Requirements for Manuscripts
Submitted to Biomedical Journals: Writing and Editing for
Biomedical Publication. It is available at www.icmje.org.

Ethical Responsibility
The protocol of clinical research articles must be approved by
the Ethics Committee.

In all studies conducted on humans, the “Material and Method”
section was approved by the relevant committee or the Helsinki
Declaration of Principles (https://www.wma.net/what-we-do/
medical-ethics/declaration-of-helsinki/).

It should be stated in the text that all persons included in the
study signed the am Informed Consent Form ”.

The articles submitted to the Pediatric Practice and Research
Journal will be deemed to have been conducted in accordance
with the Helsinki Declaration of Principles, and have received
ethical and legal permissions and will not be held responsible.

If the “Animal” item was used in the study, the authors stated
that in the Material and Method section of the article, they
protect the animal rights in their studies in accordance with the
principles of Guide for the Care and Use of Laboratory Animals
(www.nap.edu/catalog/5140.html) and that they have received
approval from the ethics committees of their institutions. must
specify.

In case reports, Informed Consent a should be obtained from
patients regardless of the identity of the patient.

If the article includes the institution (directly or indirectly)
providing financial support for the commercial connection or
work, the authors; the commercial product used, the drug, the
company has no commercial relationship with, or if there is
any relationship (consultant, other agreements, etc.), the editor
must inform the presentation page.

If Ethics Committee Approval is required in the article; the
received document should be sent with the article.
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The manuscript should be submitted to the Academic Plagiarism
Prevention Program by the authors.

It is the authors' responsibility to ensure that the article complies
with the ethical rules.

Policy of Screening for Plagiarism

The manuscripts are scanned by the Journal using the
iThenticate program for determination of plagiarism and non-
ethical situations. Pediatric Practice and Research Journal will
immediately reject manuscripts leading to plagiarism.

TYPES OF MANUSCRIPT

Manuscripts should be submitted online via www.pprjournal.
com

Original Articles should not exceed 3000 words and should
be arranged under the headings of Abstract (not more than
300 words), Introduction, Materials and Methods, Results,
Discussion, Conclusion and References.

Case Reports should not exceed 1000 words and 10 references,
and should be arranged as follows: Abstract, Introduction, Case
Report, Discussion and References. It may be accompanied by
only one figure or table.

Letter to the Editor should not exceed 500 words. Short
relevant comments on medical and scientific issues, particularly
controversies, having no more than five references and one
table or figure are encouraged. Where letters refer to an earlier
published paper, authors will be offered right of reply.

Reviews are not accepted unless written on the invitation of
the Editorial Board.

PREPARATION OF MANUSCRIPTS

All articles submitted to the Journal must comply with the
following instructions:

a) Submissions should be doubled-spaced and typed in Arial 10
points.

b) All pages should be numbered consecutively in the top right-
hand corner, beginning with the title page.

c) The title page should not include the names and institutions
of the authors.

d) The manuscript should be presented in the following order:
Title page, Abstract (English, Turkish), Keywords (English,
Turkish), Introduction, Materials and Methods, Results,
Discussion, Conclusion, Acknowledgements (if present),
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References, Figure Legends, Tables (each table, complete with
title and foot-notes, on a separate page) and Appendices (if
present) presented each on a separate page.

Title
The title should be short, easy to understand and must define
the contents of the article.

Abstract

Abstract should be in both English and Turkish and should
consist “Aim, Materials and Methods, Results and Conclusion”.
The purpose of the study, the setting for the study, the subjects,
the treatment or intervention, principal outcomes measured,
the type of statistical analysis and the outcome of the study
should be stated in this section (up to 300 words). Abstract
should not include reference. No abstract is required for the
letters to the Editor.

Keywords

Not more than five keywords in order ofimportance for indexing
purposes should be supplied below the abstract and should be
selected from Index Medicus Medical Subject Headings (MeSH),
available at www.nlm.nih.gov/meshhome.html.

Text

Authors should use subheadings to divide sections regarding the
type of the manuscript as described above. Statistical methods
used should be specified in the Materials and Methods section.

References

In the text, references should be cited using Arabic numerals in
parenthesis in the order in which they appear. If cited only in
tables or figure legends, they should be numbered according to
the first identification of the table or figure in the text. Names
of the journals should be abbreviated in the style used in Index
Medicus. The names of all authors should be cited when there
are six or fewer; when seven or more, the first three should
be followed by et al. The issue and volume numbers of the
referenced journal should be added.

References should be listed in the following form:

Journal article

Teke Z, Kabay B, Aytekin FO et al. Pyrrolidine dithiocarbamate
prevents 60 minutes of warm mesenteric ischemia/reperfusion
injury in rats. Am ] Surg 2007;194(6):255-62.

Supplement
Solca M. Acute pain management: Unmet needs and new advances
in pain management. Eur | Anaesthesiol 2002; 19(Suppl 25): 3-10.


http://www.nlm.nih.gov/meshhome.html

Online article not yet published in an issue

Butterly §J, Pillans P, Horn B, Miles R, Sturtevant |. Off-label use
of rituximab in a tertiary Queensland hospital. Intern Med ] doi:
[0.1111/j.1445-5994.2009.01988.x

Book
Samplel: Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA.
Medical microbiology. 4th ed. St. Louis: Mosby; 2002.

Sample 2: Siimbiiloglu K, Akdag B. Regresyon Yéntemleri ve
Korelasyon Analizi. Hatiboglu Yayinevi: Ankara; 2007.

Chapter in a book

Meltzer PS, Kallioniemi A, Trent JM. Chromosome alterations
in human solid tumors. | n: Vogelstein B, Kinzler KW, editors.
The genetic basis of human cancer. New York: McGraw-Hill;
2002. p. 93113.

Journal article on the Internet

Abood S. Quality improvement initiative in nursing homes: The
ANA acts in an advisory role. Am | Nurs [serial on the Internet]
2002 [cited 12 Aug 2002]; 102. Available from:
www.nursingworld.org/AJN/2002/june/wawatch.htm

Website

Cancer-pain.org [homepage on the Internet]. New York:
Association of Cancer Online Resources [updated |6 May
2002; cited 9 Jul 2002]. Available from: www.cancer-pain.org

An organization as an author

The Intensive Care Society of Australia and New Zealand.
Mechanical ventilation strategy in ARDS: Guidelines. Int Care
] Aust 1996;164:282-4.

Acknowledgements
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Tables

Tables should be complementary, but not duplicate information
contained in the text. Tables should be numbered consecutively
in Arabic numbers, with a descriptive, self-explanatory title
above the table. All abbreviations should be explained in a
footnote. Footnotes should be designated by symbols in the
following order: *,1, 1, §, 1.

Figures

All illustrations (including line drawings and photographs) are
classified as figures. Figures must be added to the system as
separate .jpg or .gif files (approximately 500x400 pixels, 8 cm
in width and at least 300 dpi resolution). Figures should be
numbered consecutively in Arabic numbers and should be cited
in parenthesis in consecutive order in the text.
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Figure Legends

Legends should be self-explanatory and positioned on a separate
page. The legend should incorporate definitions of any symbols
used and all abbreviations and units of measurements should
be explained. A letter should be provided stating copyright
authorization if figures have been reproduced from another
source.

Measurements and Abbreviations

All measurements must be given in metric system (Systéme
International d'Unités, Sl). Example: mg/kg, pg/kg, mL, mL/
kg, mL/kg/h, mL/kg/min, L/min, mmHg, etc. Statistics and
measurements should always be given in numerals, except
where the number begins a sentence. When a number does not
refer to a unit of measurement, it is spelt out, except where the
number is greater than nine.

Abbreviations that are used should be defined in parenthesis
where the full word is first mentioned. Some common
abbreviations can be used, such as iv, im, po, and sc.

Drugs should be referred to by their generic names, rather than
brand names.
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YAZARLARA BILGI
AMAC ve KAPSAM

Pediatric Practice and Research Dergisi, dort ayda bir yayimlanir
ve li¢ sayi ile bir cilt tamamlanir. Dergi; pediatri ile ilgili tim
nitelikli klinik ve deneysel arastirmalari, olgu sunumlarini ve
editére mektuplari yayimlar.

Pediatric Practice and Research Dergisi, bilimsel yayinlara agik
erisim saglar. Dergi basimindan hemen sonra, makalelerin tam
metinlerine licretsiz ulasilabilir.

Dergide yayimlanmak iizere génderilen yazilarin daha 6nce bagka
bir yerde yayimlanmamig veya yayimlanmak tizere génderilmemis
olmasi gerekir. Daha &nce kongrelerde sunulmus caligmalar,
bu durum belirtilmek kosuluyla kabul edilir. Makale, yazar(lar)
in daha &énce yayimlanmig bir yazisindaki konularin bir kismini
igeriyorsa bu durum belirtilmeli ve yeni yazi ile birlikte &nceki
makalenin bir kopyasi da Yayin Biirosu’na génderilmelidir.

Gerekli tim belgelerin sunuldugunu teyit etmek ve dergiye
uygunlugunu degerlendirmek icin makale ve ek dosyalarin én
degerlendirmesini yapmak iizere teknik bir inceleme yapilir.
Herhangi bir eksiklik olmasi halinde makale yazara iade
edilecektir. Pediatric Practice and Research Dergisi kor bir
inceleme siireci yiritmektedir. Uygun goriilen yazilar daha
sonra makalenin bilimsel kalitesini degerlendirmek icin galisma
alaninda en az iki bagimsiz uzmana génderilir. Editor / Editorler
makalelerin kabulii veya reddi ile ilgili nihai karardan sorumludur.

Editorin karari kesindir. Gerekli oldugu durumlarda, yazar(lar)
dan diizeltme istenebilir. Yazardan diizeltme istenmesi, yazinin
yayimlanacag anlamina gelmez. Bu diizeltmelerin en geg 21 giin
icinde tamamlanip dergiye gonderilmesi gereklidir. Aksi halde
yeni bagvuru olarak degerlendirilir. Sorumlu yazara yazinin kabul
veya reddedildigine dair bilgi verilir.

Dergide yayimlanan yazilarin etik, bilimsel ve hukuki sorumlulugu
yazar(lar)a ait olup Edit6r, Editor Yardimaisi ve Yayin Kurulu’nun
gorislerini yansitmaz.

Dergide yayimlanmasi kabul edilse de edilmese de, yazi materyali
yazarlara geri verilmez. Dergide yayimlanan yazilar igin telif hakki
6denmez. Bir adet dergi, sorumlu yazara gonderilir.

Derginin Yaz Dili

Derginin yazi dili Tiirkge ve Ingilizcedir. Dili Tiirkge olan yazilar,
ingilizce ozetleri ile yer alir. Yazinin hazirlanmasi sirasinda,
Tiirkge kelimeler igin Tirk Dil Kurumundan (www.tdk.gov.
tr), teknik terimler igin Tirk Tip Terminolojisinden (www.
tipterimleri.com) yararlanilabilir.
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Yazarlk Kriterleri

Dergide yayinlanmasi uygun bulunan tiim yazilarin arastirma ve
yayin etigine uygun hazirlandigi, varsa saglanan fonun kaynaginin
tanimlandigl, bagka yerde yayimlanmadigi veya yayimlanmak
tizere gonderilmedigi, calismaya katilan tiim yazarlar tarafindan
yazinin son halinin onaylandigl, yayimlanacak yaz ile ilgili telif
haklarinin dergiye devredildigi, tim yazarlarin imzalari ile “Yayin
Hakki Devir Formu”nda belirtilmesi gerekir.

Pediatric Practice and Research Dergisi, Uluslararasi Tip
Dergileri Editorleri Kurulu’nun (International Committee of
Medical Journal Editors) “Biyomedikal Dergilere Gonderilen
Makalelerin Uymasi Gereken Standartlar: Biyomedikal Yayinlarin
Yazimi ve Baskiya Hazirlanmasi (Uniform Requirements for
Manuscripts Submitted to Biomedical Journals: Writing and
Editing for Biomedical Publication)” standartlarini kullanmayi
kabul ~etmektedir. Bu konudaki bilgiye www.icmje.org
adresinden ulasilabilir.

Etik Sorumluluk
Etik Sorumluluk / Kurallar: Klinik arastirma makalelerinin
protokolii Etik Komitesi tarafindan onaylanmig olmalidir.

insanlar iizerinde yapilan tim ¢aligmalarda “Gereg ve Yéntem”
bolimiinde caligmanin ilgili komite tarafindan onaylandig veya
galismanin  Helsinki Ilkeler Deklarasyonu'na (https://www.
wma.net/what-we-do/medical-ethics/declaration-of-helsinki/)
uyularak gerceklestirildigine dair bir ciimle yer almalidir.

Calismaya dahil edilen tiim kisilerin Bilgilendirilmis Onam
Formu’'nu imzaladigi metin icinde belirtiimelidir.

Pediatric Practice and Research Dergisi'ne gonderilen
makalelerdeki calismalarin Helsinki ilkeler Deklarasyonu’na
uygun olarak yapildigi, kurumsal etik ve yasal izinlerin alindig
varsayilacak ve bu konuda sorumluluk kabul edilmeyecektir.

Calismada “Hayvan” &gesi kullanilmis ise yazarlar, makalenin
Gereg ve Yontem bolimiinde hayvan haklarini Guide for
the Care and Use of Laboratory Animals (www.nap.edu/
catalog/5140.html) prensipleri dogrultusunda koruduklarini,
calismalarinda ve kurumlarinin etik kurullarindan onay aldiklarini
belirtmek zorundadir.

Olgu sunumlarinda hastanin  kimliginin ortaya ¢ikmasina
bakilmaksizin hastalardan “Bilgilendirilmis riza” alinmalidir.

Makalede ticari baglanti veya calisma icin maddi destek veren
kurum (dogrudan veya dolayl) mevcut ise yazarlar; kullanilan
ticari Urln, ilag, firma ile ticari higbir iliskisinin olmadigini veya
varsa nasil bir iliskisinin oldugunu (konsiiltan, diger anlagmalar
vs.), editore sunum sayfasinda bildirmek zorundadir.

Makalede Etik Kurul Onayr alinmasi gerekli ise; alinan belge
makale ile birlikte gonderilmelidir.
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Makale
programindan gegirilmelidir.

yazarlar tarafindan  akademik intihal &nleme

Makalenin etik kurallara uygunlugu yazarlarin sorumlulugundadir.

intihal Taramasi Politikasi

Makaleler, intihal ve etik olmayan durumlarin belirlenmesi igin
iThenticate programi kullanilarak Journal tarafindan taranir.
Pediatric Practice and Research Dergisi intihallere yol agan
makaleleri derhal reddedecektir.

YAZI TURLERI

Yazilar, elektronik ortamda www.pprjournal.com adresine
gonderilir.

Orijinal makaleler, 3000 s6zciik sayisini agmamali, “Oz (en fazla
300 kelime), Giris, Gereg ve Yontem, Bulgular, Tartisma, Sonug,
Kaynaklar” béliimlerinden olusmalidir.

Olgu Sunumu, “Oz, Giris, Olgu Sunumu, Tartisma, Kaynaklar”
seklinde diizenlenmelidir. En fazla 1000 so6zcik ile sinirhdir.
Sadece bir tablo veya sekil ile desteklenebilir.

Editore Mektup, yayimlanan metinlerle veya mesleki konularla
ilgili olarak 500 sozciigli asmayan ve bes kaynak ile bir tablo
veya sekil icerecek sekilde yazilabilir. Ayrica daha 6nce dergide
yayinlanmis metinlerle iliskili mektuplara cevap hakki verilir.

Yayin Kurulu'nun daveti iizerine yazilanlar disinda derleme
kabul edilmez.

MAKALENIN HAZIRLANMASI

Dergide yayinlanmasi istenilen yazi icin asagidaki kurallara
uyulmalidir.

a) Yazi; iki satir aralikh olarak, Arial 10 punto ile yazilmalidir.
b) Sayfalar baslik sayfasindan baglamak uizere, sag st kdsesinde
numaralandiriimalidir.

c) Online makale sistemine yiiklenen word dosyasinin baglk
sayfasinda (makalenin adini iceren baslk sayfasi), yazarlara ait
isim ve kurum bilgileri yer almamaldir.

d) Makale, su bolimleri icermelidir: Her biri ayri sayfada
yazilmak Uizere; Tiirkge ve ingilizce Bashk Sayfasi, Oz, Abstract,
Anahtar Sozciikler, Keywords, Giris, Gereg ve Yontem,
Bulgular, Tartigma, Sonug, Agiklamalar (varsa), Kaynaklar, Sekil
Alt Yazilari, Tablolar (basliklari ve agiklamalariyla beraber), Ekler
(varsa).

Yazinin Bashgi
Kisa, kolay anlagilir ve yazinin igerigini tanimlar o6zellikte
olmalidir.
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Ozetler

Tiirkge (Oz) ve ingilizce (Abstract) olarak yazilmali, Amag,
Gereg ve Yontem, Bulgular ve Sonug (Aim, Materials and
Methods, Results, Conclusion) olmak ilizere dért bolimden
olusmali, en fazla 300 sozciik icermelidir. Aragtirmanin amaci,
yapilan islemler, gézlemsel ve analitik yontemler, temel bulgular
ve ana sonuglar belirtilmelidir. Ozette kaynak kullaniimamalidir.
Editore mektup icin 6zet gerekmemektedir.

Anahtar Sézciikler

Tiirkge Oz ve ingilizce Abstract bdliimiiniin sonunda, Anahtar
Sozciikler ve Keywords baghg altinda, bilimsel yazinin ana
baslklarini yakalayan, Index Medicus Medical Subject Headings
(MeSH)’e uygun olarak yazilmig en fazla bes anahtar sézciik
olmalidir. Anahtar sozciiklerin, Tirkiye Bilim Terimleri'nden
(www.bilimterimleri.com) segilmesine 6zen gosterilmelidir.

Metin

Yazi metni, yazinin tiiriine gére yukarida tanimlanan béliimlerden
olugsmalidir. Uygulanan istatistiksel yontem, Gereg ve Yontem
bélimiinde belirtiimelidir.

Kaynaklar

Pediatric Practice and Research Dergisi, Tiirkge kaynaklardan
yararlanmaya &zel 6nem verdigini belirtir ve yazarlarin bu
konuda duyarli olmasini bekler.

Kaynaklar metinde yer aldiklari sirayla, ciimle iginde atifta
bulunulan ad veya 6zelligi belirten kelimenin hemen bittigi yerde
ya da ciimle bitiminde noktadan dnce parantez iginde Arabik
rakamlarla numaralandiriimalidir. Metinde, tablolarda ve sekil
alt yazilarinda kaynaklar, parantez icinde Arabik numaralarla
nitelendirilir. Sadece tablo veya sekil alt yazilarinda kullanilan
kaynaklar, tablo ya da seklin metindeki ilk yer aldigi siraya uygun
olarak numaralandiriimalidir. Dergi bagliklari, Index Medicus’ta
kullanilan tarza uygun olarak kisaltiimalidir. Kisaltilmig yazar ve
dergi adlarindan sonra nokta olmamalidir. Yazar sayisi alti veya
daha az olan kaynaklarda tiim yazarlarin adi yazilmali, yedi veya
daha fazla olan kaynaklarda ise li¢ yazar adindan sonra et al.
veya ve ark. yazilmalidir. Kaynak gosterilen derginin sayi ve cilt
numarasi mutlaka yazilmalidir.

Kaynaklar, yazinin alindigi dilde ve asagidaki &rneklerde
goriildugi sekilde diizenlenmelidir.

Dergilerdeki yazilar

Teke Z, Kabay B, Aytekin FO et al. Pyrrolidine dithiocarbamate
prevents 60 minutes of warm mesenteric ischemia/reperfusion
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Aciklamalar
Varsa finansal kaynaklar, katki saglayan kurum, kurulus ve kisiler
bu bélimde belirtilmelidir.

Tablolar

Tablolar metni tamamlayici olmali, metin icerisinde tekrarlanan
bilgiler icermemelidir. Metinde yer alma siralarina gére Arabik
sayllarla numaralandirilip tablonun stiine kisa ve agiklayici
bir baslik yazilmalidir. Tabloda yer alan kisaltmalar, tablonun
hemen altinda agiklanmalidir. Dipnotlarda sirasiyla su semboller
kullanilabilir: *, 1, 1, §, 1.

Sekiller
Sekil, resim, grafik ve fotograflarin timi “Sekil” olarak
adlandiriimali ve ayri birer .jpg veya .gif dosyasi olarak (yaklasik
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500x400 piksel, 8 cm eninde ve en az 300 dpi ¢Oziiniirliikte)
sisteme eklenmelidir. Sekiller metin icinde kullanim siralarina
gore Arabik rakamla numaralandiriimali ve metinde parantez
icinde gosterilmelidir.

Sekil Alt Yazilan

Sekil alt yazilari, her biri ayri bir sayfadan baslayarak, sekillere
karsilik gelen Arabik rakamlarla cift aralikli olarak yazilmaldir.
Seklin belirli boltimlerini isaret eden sembol, ok veya harfler
kullanildiginda bunlar alt yazida agiklanmalidir. Bagka yerde
yayinlanmig olan sekiller kullanildiginda, yazarin bu konuda izin
almis olmasi ve bunu belgelemesi gerekir.

Olciimler ve Kisaltmalar

Tim oSlgiimler metrik sisteme (Uluslararasi Birimler Sistemi,
SI) gore yazilmaldir. Ornek: mg/kg, ug/kg, mL, mlL/kg, mL/
kg/h, mL/kg/min, L/min, mmHg, vb. Olgiimler ve istatistiksel
veriler, ciimle baginda olmadiklari siirece rakamla belirtilmelidir.
Herhangi bir birimi ifade etmeyen ve dokuzdan kiigiik sayilar
yazi ile yazilmalidir.

Metin icindeki kisaltmalar, ilk kullanildiklari yerde parantez
icinde agiklanmalidir. Bazi sik kullanilan kisaltmalar; iv, im, po ve
sc seklinde yazilabilir.

ilalarin yaziminda jenerik isimleri kullanilmalidir.
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- Iki satir aralikli yazilmig metin (Arial, 10 punto)

- Kurallara uygun hazirlanmis tablo ve sekiller
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Cocukluk Caginda Karaciger Hemanjiyomu Tanisiyla Takip
Edilen Hastalarin Tiroit Fonksiyon Testlerinin Degerlendirilmesi

Evaluation of Thyroid Function Tests in Patients Followed Up with the Diagnosis of Liver

Hemangioma in Childhood

Evrim Kilich', ®Yavuz Koksal?
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Oz

| ABSTRACT |

Amag: Bu calismanin amaci hemanjiyom tanisi alan
hastalardatiroitfonksiyontestlerinindegerlendirilmesidir.

Gereg ve Yontem: Ekim 2010-Ekim 2022 yillar arasinda
hemanjiyom tanisi ile takibe alinan ve tani aninda tiroit
fonksiyon testleri bakilmis olan 20 hastanin dosyalar
retrospektif olarak incelendi. Hastalarin demografik ve
klinik o6zellikleri ile gériintileme ve laboratuvar bilgileri
not edildi.

Bulgular: Calismaya dahil edilen 20 hastanin 13’0
(%65') kiz ve 7'si (%35'i) erkekti. Hastalarin yasi 4 gln
ile 16,5 yil arasinda degisiyordu (ortanca, 20 ay). 10
hasta (%50) infanttl. 3 hasta (%15) preterm iken, 17
hasta (%85) termdi. Karaciger hemanjiyomu 17 hastada
tesadifen bulunurken (%85), 2 hastada (%10) karin
agrisi ve 1 hastada (%5) ise antenatal tani ile saptanmisti.
Karacigerdeki hemanjiyom boyutlari 4 ile 50 mm
arasinda degisiyordu (ortanca 10 mm). Hastalarin tiroit
fonksiyonlari incelendiginde 19 hastada (%95) tiroit
fonksiyonlari normal iken 1 hastada (%5) subklinik

hipotiroidi oldugu saptandi.

Sonug: infantil hepatik hemanjiyoma bagl hipotiroidizm
icin calismalar yetersiz olup hangi tip infantil hepatik
hemanjiyomda hipotiroidinin goérilme riskinin arttigi
tam olarak belirlenene kadar takipte hipotiroidi
gelisebilecegdi akilda tutulmalidir.

Anahtar
hipotiroidi

Kelimeler: Cocukluk c¢agi, hemanjiyom,

Aim:The aim of this study is to evaluate the thyroid function
tests in patients diagnosed with hemangioma.

Material and Method: Between October 2010 - October
2022 ; the files of 20 patients who were followed up with
the diagnosis of hemangioma and whose thyroid function
tests were also checked at the time of diagnosis were
retrospectively analyzed. Patients demographic and clinical
characteristics, imagings and laboratory results were noted.

Results: Of the 20 patients included in the study; 13 (65%)
were female and 7 (35%) were male. The age of the patients
ranged from 4 days to 16.5 years (median, 20 months). 10
patients (50%) were infants. While 3 patients (15%) were
preterm, 17 patients (85%) were term. Liver hemangioma
was found incidentally in 17 patients (85%); 2 patient (10%)
diagnosed with abdominal pain and antenatal diagnosis in
1 patient (5%). Hemangiomas in the liver ranged in size from
410 50 mm (median 10 mm). When the thyroid functions of
the patients were examined; thyroid functions were normal
in 19 patients (95%), and subclinical hypothyroidism was
found in 1 patient (5%).

Conclusion: Studies for hypothyroidism due to infantile
hepatic hemangioma are insufficient, but it should be kept
in mind that hypothyroidism may develop in the follow-up
until it is fully determined which type of infantile hepatic
hemangioma has an increased risk of hypothyroidism.
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GIRIS

infantil hemanjiyom cocukluk caginin en sik gériilen
vaskiiler timéridiir. insidansi tam olarak bilinmemekle
beraber muhtemelen %4 ile 5 civarinda oldugu tahmin
edilmektedir (1). Kizlarda, prematurelerde, cogul gebelik-
lerde, progesteron tedavisi alan anne bebeklerinde, aile
Oykusl olanlarda goriilme ihtimali daha fazladir. Ayrica
ileri anne yasi, annenin gebelikte sigara icmesi, in vitro
fertilizasyon gebelikleri, amniyosentez, koryon villus 6r-
neklemesi, plasenta anomalileri, preeklampsi durumla-
rinda da infantil hemanjiyom gortilme ihtimalinin arttigi-
ni gosteren ¢alismalar vardir (2-4).

Karaciger infantil hemanjiyom icin en yaygin cilt disi
yerlesim yeridir; bunu gastrointestinal sistem, beyin,
mediasten ve akcigerler takip eder (5). infantil hepatik
hemanjiyom, infant donemin en sik goriilen iyi huy-
lu karaciger timortdir. Cogu asemptomatik olmasina
ragmen vakalarin kiguk bir kisminda kanama, hipotiro-
idizm, abdominal kompartman sendromu ve konjestif
kalp yetmezligi gibi hayati tehdit eden komplikasyonlar
meydana gelebilir. Diffiiz veya buyik multifokal infantil
hepatik hemanjiyomlar daha yiiksek komplikasyon riski
altindadir (6).

infantil hepatik hemanjiyom, komplikasyonu olarak hi-
potiroidiilk kez 2000 yilinda bildirilmistir. Hemanjiyomda
artmis tip 3 iyodotironin deiyodinaz aktivitesi sebebiy-
le tiroit hormonunun hizlandinimis inaktivasyonunun
buna sebep oldugu distinilmektedir (7).

Bu calismanin amaci karaciger hemanjiyomu tanisi ko-
nulan hastalarin dosyalarinin retrospektif olarak incelen-
mesi ve tani asamasinda yapildiysa tiroit fonksiyonlarinin
retrospektif olarak degerlendirilmesidir.

GEREC VE YONTEM

Bu calisma, Selcuk Universitesi Tip Fakiiltesi Yerel Etik
Kurulundan (Tarih: 03.01.2023, Karar No: 2023/13) izin
alindiktan sonra Helsinki Bildirgesi ilkelerine uygun bir
sekilde yapildi. Retrospektif bir calisma oldugu icin has-
ta ya da hasta yakinlarindan onam alinmadi. Ekim 2010-
Ekim 2022 tarihleri arasinda karaciger hemanjiyom
tanisi alan ve takibe alinan tani aninda tiroit fonksiyon
testleri de bakilmis olan 1 giin ile 18 yas arasindaki 20
hastanin dosyalari retrospektif olarak tarandi. Hastala-
rin tibbi bilgilerine; Cocuk Onkoloji takip dosyalarindan
ulasildi.

Calismaya alinan hastalarin yasi, cinsiyeti, dogum zamani
(preterm/term), dogum agirligi, sikayetleri, fizik muayene
bulgulari, karaciger hemanjiyom tanisi konuldugundaki
gorintlleme bulgulari ve tiroit fonksiyon testleri geriye
donuk olarak incelendi.

Tiroit fonksiyonlari, yasa gére normal referans araliklarina
gore degerlendirildi. Buna gore:

« Asikar hipotiroidi: Serbest tiroksin (sT4) seviyesi du-
stikken, tiroit uyarict hormon (TSH) seviyesinin yiiksek
olmasi (TSH > 10)

« Subklinik hipotiroidi: Serum sT4 diizeyi normal ancak
serum TSH diizeyinin yiiksek olmasi (TSH 5-10)

. Otiroidi: Hem serum sT4, hem de serum TSH dizeyi
normal sinirlarda olanlar

« Hipertiroidi: Serum TSH diizeyi baskilanmis, serum
sT4 diizeyi yuksek olanlar

olarak siniflandirildi.

Calismaya lezyonlari hemanjiyom tanimina uyan, basvu-
ru esnasinda yasi 1 glin ile 18 yas arasinda olan hasta-
lar dahil edildi. Calisma digslama kriterleri; hemanjiyom
haricinde tani alanlar, dosyalarinda eksik bilgi olanlar ve
basvuru aninda tiroit fonksiyon test degerlendirmesi ol-
mayan hastalar olarak belirlenmistir.

istatiksel Degerlendirme

Kategorik degiskenler icin tanimlayici istatistik olarak
frekans ve yiizde degerleri kullanildi. Surekli degiskenler
icin ise en disuk ve en yiiksek degerle beraber ortanca
deger verildi.

BULGULAR

Bu calismaya karacigerde hemanjiyomu olan ve tiroit
fonksiyon testlerine bakilan 20 ¢cocuk dahil edildi. Bu has-
talarin 13U (%65') kiz ve 7'si (%35'i) erkekti. Hastalarin
yasl 4 glin ile 16.5 yil arasinda degisiyordu (ortanca, 20
ay). 10 hasta (%50) infantti. 3 hasta (%15) preterm iken,
17 hasta (%85) termdi.

Karaciger hemanjiyomu 17 hastada tesadiifen bulunur-
ken (%85), 2 hastada (%10) karin agrisi ve 1 hastada (%5)
ise antenatal tani ile saptanmisti. Bir hastada (%5) fizik
muayenede karacigerdeki hemanjiyoma ek olarak sol
meme altinda da 3x4 cm boyutlarinda kapiller hemaniji-
yomu vardi. Hemanjiyom tanilarinda hepsinde tani ult-
rasonografi ile konurken 5 hastada (%25) dinamik MRG
ile tani desteklendi. Karacigerdeki hemanjiyom boyut-
lar1 4 ile 50 mm arasinda degisiyordu (ortanca 10 mm).

Hastalarin tiroit fonksiyonlari incelendiginde 19 hastada
(%95) tiroit fonksiyonlari normal iken sadece miad do-
gum olan 1 hastada (%5) subklinik hipotiroidi oldugu
saptandi. Subklinik hipotiroidi saptanan tek hasta 2 aylik
erkek bebekti. Medikal tedavi baslanmasi gerekmeyen
hastanin poliklinikte tiroit fonksiyon testlerinin kontroll
dizenli araliklarla devam ediyor.

TARTISMA

Hemanjiyomlar cocukluk ¢aginin en sik gorilen yumu-
sak doku tiimorleridir. Yasam dongdileri proliferasyon ve
involiisyon olarak iki evreden meydana gelir. Proliferas-
yon evresi hizli biylime ile karakterizedir ve yasamin ilk

35
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Cocukluk Cagi Karaciger Hemanjiyomunda
Tuketim Hipotiroidisi

aylarinda baslayip yaklasik bir yasa kadar siirebilir. Daha
yavas olan invollisyon evresi %69 hastada 9 yasina ka-
dar tamamlanir (8, 9). Karaciger en sik deri disi yerlesim
yeridir. Fokal olanlarin konjenital oldugu duisiinilmek-
tedir (10). Cogu asemptomatik olan infantil hepatik he-
manjiyomlarin diffiiz veya blylk multifokal olanlarinda
komplikasyon goérilme ihtimali artmistir (6). Hipotiroidi
ilk defa Huang ve arkadaslari (7) tarafindan 2000 yilinda
tanimlanmistir. Bes hepatik hemanjiyom hastasindan
alinan doku biyopsilerinin 3'tinde artmis tip 3 deiyodi-
naz aktivitesi saptanmistir. Hemanjiyomlarin prolifera-
tif fazi, temel fibroblast blylme faktoru gibi anjiyoje-
nik faktorlerin artan ekspresyonu ile karakterize edilir
(11). Hemanjiyomlarda tip 3 iyodotironin deiyodinazin
yuksek diizeyde ekspresyonunun, temel fibroblast bi-
yume faktorl veya diger biiyime faktorleri tarafindan
endotelyal hiicrelerde enzimin endokrin veya parakrin
induksiyonundan kaynaklanmasi muhtemel gorin-
mektedir.

Hipotiroidizmin klinik bulgular biyuk dil, kaba ses, ka-
bizlik, Gflirim, uyku halinde artis olarak bilinmektedir
fakat bu klinikler cogunlukla gériilmemektedir. infant
dénemde klinik tani %3 olarak gorilmekle birlikte en
stk blylime-gelisme geriligi, konusma problemleri,
ylUrimede gecikme ile hastalar getirilmektedir. Basvu-
rularda en sik rastlanan bulgular ise hipotoni, kabizlik,
kaba yiz, blyuk dil olarak bildiriimektedir(12). Yasamin
ilk yilinda hipotiroidizmin geg¢ klinik bulgu vermesi,
tanisinin koyulmasindaki gecikmeler mental gelisme
geriligi gibi agir komplikasyonlara yol agmaktadir (13).
Gelisimsel olarak kritik olan bu dénem, hemanjiyom-
larin proliferatif fazina karsilik gelir ve bu timorlu be-
beklerin kalici nérolojik hasar riski altinda olabilecegini
gosterir.

Japonya'da bazi kurumlarda anket yoluyla yapilan 19
soliter ve multifokal karisik iIHH hastasinin dahil edildigi
bir calismada %5.3 oraninda hipotiroidizm saptanmistir
(14). 2018 yilinda Simsek ve arkadaslari (13) tarafindan
karinda sislik ile basvuran bir infantil hepatik hemaniji-
yoma bagli siddetli hipotiroidizm vakasi sunulmustur
(15). Bir baska calismada 3 aylik kabizlik ile basvuran bir
hastanin etyolojisinde infantil hepatik hemanjiyoma
bagl hipotiroidizm bildirilmistir (16). Ulkemizde, 2016
yilinda konjenital hipotiroidi ile takip edilen bir vaka-
nin tedaviye yanit vermemesi sonrasinda etyolojisinde
infantil hepatik hemanjiyom saptanip sekonder kalp
yetmezligi gelistigi bildirilmistir (17).

Bizim calismamizda iki aylik miad dogum olan bir be-
bek hastada subklinik hipotiroidi saptadik. Diger hasta-
larimizda tiroit fonksiyonlari normaldi.

Galismamizda limitasyonlarimiz, retrospektif bir calis-
ma olmasi ve toplam hasta sayimiz ile infant olan has-
talarimizin sayisinin diisiik olmasidir.

SONUC

infantil hepatik hemanjiyoma bagli hipotiroidizm icin ca-
lismalar yetersiz olup hangi tip infantil hepatik hemaniji-
yomda hipotiroidinin gorilme riskinin arttigi tam olarak
belirlenene kadar takipte hipotiroidi gelisebilecegi akil-
da tutulmalidir.
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| ABSTRACT |

Oz

Aim: Postoperative peritoneal adhesions (PPA) cause
pain, intestinal obstruction and infertility after abdominal
surgery and to date there is no shown pathogenesis or
definitive treatment. Intestinal flora and its effect on
infection is one of the most serious factors that influence
the morbidity during intraabdominal surgeries. Different
microorganisms found in intestinal flora or added ones
as hospital flora might be the reason of the inflammatory
processes and cause PPA formationThere are a lot of
tegorizedstudies showing intraabdominal infections
cause PPA but there is no study comparing the effect
of different bacterial strains on PPA formation. That is
why we designed this study using the most common
microorganisms isolated in intraabdominal infections
and hospital flora. In our study, investigating the impact
of different bacterial strains on the nascency and degree
of PPA in adhesion formation in rats.

Material and Method: In this this experimental study,
subjects were divided into five groups, each one
obtaining 12 rats. Groups were categorized as; E. coli
group, Klebsiella group, Bacteriodes fragilis group, Sham
and Control groups. after the scarification on the 14 day,
re abdominal exploration was performed. The results
were exmained according to the previously mentioned
microscopic-macroscopic classifications.

Conclusion: Microorganisms have been found to have
an important role in PPA formation in the experimentally
created adhesion model. But there was no significant
difference between bacterial strains on PPA formation.

Keywords: Postoperative peritoneal adhesions (PPAs),
bacteria, adhesion in rats

Amagc: Postoperatif peritoneal adezyonlar (PPA) abdominal
cerrahi sonrasi agri, intestinal obstriksiyon ve infertiliteye
neden olabilir. Bugline kadar kanitlanmis bir patogenezi
veya kesin tedavisi yoktur Karin ici girisimlerde en énemli
noktalardan biri barsak folarasi ve enfeksiyona etkisidir.
Florada bulunan veya siklikla hastane florasi olarak eklenen
farkli mikroorganizmalarin inflamatuvar slreclere ve PPA
olusumuna neden olabilecegi disundlmustar. Karin igi
enfeksiyonlarin PPA'ya neden oldugunu gdsteren bircok
calisma vardir. Ancak farkli bakteri suslarinin PPA olusumu
Uzerindeki etkisini karsilastiran bir calisma yoktur. Bu
nedenle calismayi intraabdominal enfeksiyonlarda en sik
izole edilen mikroorganizmalar ve hastane florasi kullanarak
tasarladik. Farkli bakteri suslarinin (Klebsiella spp, E. coli
spp, anaerob) sicanlarda PPA olusumu ve adezyon derecesi
Uzerine etkisini arastirmayr amacladik.

Gereg ve Yontem: Denekler 12 rattan olusan bes gruba
ayrildi. Gruplar E. coli, Klebsiella, Bacteriodes fragilis,
Sham ve Kontrol gruplar olarak adlandirldi. Siganlar 14.
GUnde sakrifiye edildi ve relaparatomi uygulandi. Sonuglar
daha 6nce belirlenen siniflamalara gore makroskopik ve
mikroskopik olarak degerlendirldi

Bulgular: Bakteriyel enfeksiyonlu gruplar sham ve control
gruplartile karsilastinldiginda, PPAda hem mikroskopik hem
de makroskopik olarak anlamli artis gdzlemlendi

Sonug¢: Calismamizda kullanilan mikoorganizmalarin PPA
olusumunda rol oynadidi deneysel olarak olusturulan
adezyon modeli ile gosterilmistir. Ancak bakteri suslari
arasinda PPA olusumu Gzerinde anlamli bir fark yoktur

Anahtar Kelimeler: Postoperatif peritoneal adezyon (PPA),
bakteri, sicanlarda adezyon
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INTRODUCTION

PPAs may lead many clinical problems such as intestinal
obstruction, severe abdominal pain, intestinal dysfunction
and infertility (1). In Pediatric Surgery Clinics, PPAs have an
important place in terms of morbidity and hospitalization.
In Western countries, PPAs are the most common cause of
intestinal obstructions (1). Following abdominal surgery,
approximately two-thirds of patients develop PPA, but
symptoms are observed in only one-fifth of the patients.
Adhesion-induced intestinal obstruction is most common
in the pediatric age group. Eight percent of newborns
undergoing laparotomy undergo relaparotomy in the
future (2). Adhesive obstruction can occur at any time in
one-third of patients within one year after the first surgery,
and in the remaining one at any time within a long period
of 20 years (2,3). Although our knowledge about PPA
is gradually increasing, PPA continues to be a problem
for surgeons from different disciplines. Many materials
and different techniques have been tried to prevent
peritoneal adhesions but have not been fully successful
to date. Despite all these mechanisms of occurrence, the
fact that PPA does not develop at the same level in every
patient is a sign that host factors are also important.
Intestinal flora and its effect on infection formation are
very important in intraabdominal surgical procedures.
Different microorganisms found in flora or often added as
hospital flora can lead to different levels of inflammatory
processes in individuals, causing PPA formation (4).

There are not enough studies in the literature showing
how different microorganism presence affects PPA.
In our study, we aimed to evaluate whether there is a
difference in the formation of peritoneal adhesion in rats
contaminated with three different microorganisms that
can be found in the gastrointestinal tract.

MATERIAL AND METHOD

After receiving institutional Animal Experiments Ethics
Committee approval (2017-42). Before the study, all rats
were weighe done by one, their weights were recorded
and 60 Wistar-Albino mixed rats, each weighing
approximately 200-300 g, wereused in thestudy. In this
study, rats were divided into 5 groups, 12 rats each.These
groups are;

- Group 1: The group transmitted with E. coli,

- Group 2: The group infected with Klebsiella spp.

- Group 3: Anaerobic strain (Bacteriodes fragilis)
infected group,

- Group 4: Control group,

« Group 5: The Sham group.

All rats to be used in the study were kept in the
same laboratory environment for 1 week before the
experiment. All rats were fed with standard pellet feed
and water and were monitored in metabolic cages
in standard laboratory conditions (day/night=12/12

hours, temperature 21+2°C, humidity 50%) in isolated
environment.

Surgical procedures were applied in sterile atmosphere.
Intraabdominal ketamine (Ketalar®, Parke Davis and
Co. Inc,, 50 mg/kg) and xylazine (Rompun®, Bayer 5
mg/kg) were given as an anaesthetic agent. For the
rats to be normothermic (37°C), the temperature of
the environment was maintained with a heating lamp.
After the abdominal surface was washed and shaved
with 10% poviiodin, and sterile covering, laparotomy
was performed with an aseptic surgical technique and
approximately 3 cm midline incision.

After examing that there was no adhesion in the abdomen,
the cecum was observed. As a well-defined adhesion
model in all rats; after the parietal area of the cecum was
deserosalized and abrasion was formed with dry gauze
on the the cecum’s antimezenteric surface (4). This treat
was continued until focal petechial bleeding was seen
on serosal surfaces. Subsequently, the standard E. coli
spp. coded ATCC 25922, standard Klebsiella spp. strains
obtained from the Department of Microbiology of Ankara
University Faculty of Medicine, the standard Klebsiella
spp. strains coded ATCC 22914, and the standard anerob
(Bacteriodes fragilis spp) strain from the Ministry of Health
Refik Saydam Hygiene Institute; 1x10* 'Colony Forming
Unit' (CFU) was applied to the pre-determined groups
under the supervision of a specialist by the microbiology
specialist at the University of Health Sciences Ankara
Hospital SAUM Clinical Microbiology Laboratory. (Figure
1) To create the sham group, the abdominal walls of 12
rats, which were found to have no adhesion following a 3
cm midline incision after anaesthesia, were continuously
covered with 3/0 vicryl and their skin was individually
followed by 3/0 silk sutures. In the control group, adhesion
model was applied to 12 rats without any drug or bacterial
strain. Then all the rats were followed.

Figure 1. Bacteria planting process in the abdomen)
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On the fourteenth postoperative day, all rats were
weighed again, and their weights were recorded again.
In the post-operative period, 4 rats were lost in 2 different
groups due to surgery or anaesthesia. In accordance
with the Helsinki contract, all rats were sacrificed on the
fourteenth day with a high dose of ether. Then, maximum
visibility was achieved by making U incision (it extends
from the right epigastric region to below the umbilicus
and from there to the left epigastric region) on the
abdomen of the subjects. Adhesions were interpreted
quantitatively with the classification defined by Nair et
al. (5) The evaluation was carried out by two separate
persons in accordance with the classification previously
described and double-blind (Table 1).

Table 1: 'Nair' macroscopic adhesion classification

Grade

No adhesion Grade 0 No adhesion
Adverse Grade 1 One band between organs or between the
adhesion organ and the abdominal wall

Two band structures; bands between organs
Pronounced Grade2 and bands between organs and abdominal
adhesion wall
Pronounced Adhesion of intestinal loops between organs
adhesion Grade 3 or between the organ and the abdominal

wall, with no more than two adhesive band
Severe Viscera adheres to the abdominal wall

A Grade4 .

adhesion directly

During the exploration for adhesions the bands were
resected together with the affected organs and only the
parietal peritoneum was resected in those who did not
have adhesions.The pathological specimens were fixed in
10% formol. The preparations were embedded in paraffin
blocks. Five micrometers thick sections were taken on the
slide and stained with Hematoxylin-Eosin and examined
by light microscopy. Histopathological examination was
interpreted in OLYMPUS brand, BX51TF model x4, x10,
%20, x40 lenses. After histopathological evaluation, the
preparations were exposed to microscopic grading as
defined by Zihlke (6) (Table 2). While evaluating the
findings statistically, IBM SPSS (Statistical Package for
the Social Sciences, version 22.0; SPSS Inc., Chicago, IL)
program was used in the study. When comparing the
data, Pearson chi-square test was used.

Table 2: The grading system of microscopic adhesion (Ziihlke

classification)

Grade0  Normal Findings

Mild connective tissue, fibrin stuctures, thin fibrils of
Grade 1 -~

reticulin

Connective tissue consisting of diffuse cells and capillaries,
Grade 2

and small amounts of collagen fibers

Thickened connective tissue, decreased cell count,
Grade 3  decreased elastic and smooth muscle fibers, increased

vasculature

Former granulation tissue, poorly differentiated serosal
Grade 4

layers, and cell-poor structure

RESULTS
Macroscopic findings of rats according to Nair
classification are shown in Table 3. In addition,

macroscopic views after sacrification are available in
Figure 2. According to the microscopic adhesion grading
system (Zuhlke) the structural changes in the samples of
the intestinal wall were evaluated (Table 4).

-

Figure 2. A Macroscopic Grade 1 image, B Macroscopic Grade 2 image,
C Macroscopic Grade 3 image, D Macroscopic Grade 4 image

40



Pediatr Pract Res 2023; 11(2): 38-42

Demirtas et al.

Table 3: Macroscopic adhesion grading by groups

Rats E.coli  Klebsiella Anaerob Sham Control

(Grade) (Grade) (Grade) (Grade) (Grade)
1. 2 3 4 1 0
2. 2 3 4 4 4
3. 4 4 Ex 0 0
4. 4 3 3 0 0
5. 4 4 3 0 0
6. 3 0 3 1 0
7. 3 4 4 2 0
8. 0 3 4 1 0
9. 1 2 4 1 1
10. 4 3 Ex 1 0
11. 3 Ex 4 1 1
12. 4 Ex 4 1 0

Table 4 Histopathological classification (microscopic

adhesion grading) according to groups:

Rats E.coli  Klebsiella Anaerob Sham  Control

(Grade) (Grade) (Grade) (Grade) (Grade)
1. 3 3 2 2 2
2. 3 3 3 4 4
3. 3 3 Ex 1 2
4. 3 3 3 0 1
5. 3 4 3 0 1
6. 4 2 3 1 1
7. 3 3 3 1 1
8. 3 3 4 0 1
9. 3 2 3 1 3
10. 4 4 Ex 2 2
11. 3 Ex 3 1 4
12. 4 Ex 3 1 1

When control, sham and E. coli groups are compared;
significant difference was found both on Nair
classification and Zuhlke classification (p=0.001
according to Pearson chi-square test). When the control,
sham and Klebsiella groups are compared; there was
a significant difference on both Nair classification
(p<0.001 according to Pearson chi-square test) and
Zuhlke classification (p=0.005 according to Pearson chi-
square test). When control, sham and Bacteriodes fragilis
groups are compared; there was a significant difference
both on Nair classification and Zuhlke classification
(p<0.001 according to Pearson chi-square test). When
E. coli, Klebsiella and Bacteriodes groups are compared;
there was no statistically significant difference (p=0.525
according to Pearson chi-square test).

DISCUSSION

PPA is the one of the most serious cause of long-dated
morbidity (7). Therefore, efforts on preventing PPAs
are increasing day by day in the recent literature. PPAs
may provoke recurrent abdominal pain, intestinal
obstructions, and infertility (2). There is a repeated need
for outpatient or inpatient treatment. Some patients
even must undergo surgery. This situation is reflected as

a serious burden on health expenditures as well as the
additional morbidity brought to the patients. A process
that deactivate PPA formation will prevent repetitive
surgeries and the morbidity and financial burden it
brings (8).

The widely accepted idea is that careful surgical
technique can limit postoperative adhesions. However,
increased surgical trauma, unnecessary and excessive
manipulations, foreign body and necrotic tissues not
being removed from the surgical area and minimally
invasive procedures are the reasons causing an increase
in PPA formation (9). However, the inflammatory process
that develops due to infection or bacterial exposure is
an important reason that increases the formation of PPA
(10,11).

According to the findings obtained from the results of the
study, PPA formation in infected groups was significantly
higher than in the control and sham groups. However,
information on the effect differences of different
microbiological agents on PPAs could not be obtained.
Considering that there may be different microorganisms
in individuals and each surgery room has its own flora;
It was concluded that PPA can be monitored in different
degrees and incidence. In our study; Three different
bacterial strains were used: E. coli spp, Klebsiella spp.
and Bacteriodes fragilis spp. Serious PPA was observed
in all groups, and both microscopic and macroscopic
differences were found in PPA formation when compared
to control and sham groups. However, there was no
significant difference between the 3 bacterial groups in
terms of PPA formation and severity. Thus, it was found
that the infection itself is an important factor in PPA
formation, but it has no effect on the degree of adhesion
of different bacterial groups. Therefore, we think that
the use of antibiotics for the dominant flora before the
procedure will significantly decrease the formation of
PPA. Also, we can reduce the rate of PPA with surgery to
minimize tissue damage with methods that will prevent
infection and bacterial translocation.

CONCLUSION

Microorganisms have been found to act a considerable
role in PPA construction. But there is no significant
difference was noted between E. coli, Klebsiella and
Bacteriodes groups.
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| ABSTRACT |

Oz

Aims: The importance of pediatric palliative care centers, which
we think is insufficient both in the world and in our country, is
increasing. The aim of this study is to reveal the demographic,
clinical and laboratory characteristics of pediatric patients
followed in a palliative care center.

Material and Method: In this retrospective study, demographic
data (age, gender), laboratory findings (platelet, mean platelet
volume, lymphocyte, neutrophil counts, glucose, sodium,
potassium, urea) of pediatric patients followed up in an adult
palliative care center between 18.10.2018 and 15.01.2023,
creatinine, albumin and the C-reactive protein, CRP/albumin
ratio, platelet/lymphocyte ratio and neutrophil/lymphocyte
ratio) and clinical features (length of stay in PCU and survival)
were evaluated.

Results: It was determined that 61 pediatric patients between
the ages of 2-17 were followed up in the palliative care center
between 18 October 2018 and 15 January 2023. 65.6% of the
patients were male and 6.6% were Syrian citizens. The duration
of stay in the palliative care center was between 1-64 days.
While 16.4% of the patients had tracheostomy, 14.8% needed
home mechanical ventilator. Only 3 (4.9%) patients received
parenteral nutrition. The diagnosis of admission to the palliative
care center of 47 (77.0%) patients included in the study had
neurological sequelae after head trauma. The mortality rate
was 1.6%.

Conclusion: It is obvious that the centers are insufficient in
the face of the increasing need for pediatric palliative care.
Although adult palliative care centers are compensating for
this deficiency at this stage, it is clearly seen that the number
of pediatric palliative care centers should be increased in the
future.

Keywords: Palliative Care, pediatric, laboratory values.

Amag: Hem diinyada hem de lkemizde sayisi yetersiz oldugunu
distindugumuz pediatrik palyatif bakim merkezlerinin ¢nemi
giderek artmaktadir. Bu calismanin  amaci, palyatif bakim
merkezinde takip edilen ¢ocuk hastalarin demografik, klinik ve

laboratuvar ¢zelliklerini ortaya koymaktir.

18.10.2018-
15.01.2023 tarihleri arasinda bir eriskin palyatif bakim merkezinde

Gere¢ ve Yontem: Bu retrospektif calismada
takip edilen ¢ocuk hastalarin demografik verileri (yas, cinsiyet),
laboratuar bulgulart (trombosit, ortalama trombosit hacmi,
lenfosit, notrofil sayisi, glikoz, sodyum, potasyum, Ure, kreatinin,
alblmin ve C-reaktif protein, CRP/albimin orani, trombosit/
lenfosit orani ve notrofil/lenfosit orani) ve klinik ¢zellikleri (palyatif
bakim merkezinde kalis stresi ve mortalite) degerlendirilmistir.

Bulgular: 18 October 2018 and 15 January 2023 tarihleri
arasinda 2-17 yaslari arasinda 61 pediatrik hastanin palyatif bakim
merkezinde takip edildigi tespit edilmistir. Hastalarin %65,6'sI
erkek, %6,6'si Suriye vatandasiydi. Palyatif bakim merkezinde kalis
sUresi 1-64 gUn arasindaydi. Hastalarin %16.4'nde trakeostomi
mevcutken %14,8'inin home mekanik ventilatdre gereksinimi
mevcuttu. Sadece 3 (%4,9) hasta parenteral beslenme almaktaydi.
Galismaya dahil edilen 47 (%77,0) hastanin palyatif bakim
merkezine kabul tanisi kafa travmasi sonrasi norolojik sekeldi.
Mortalite 9%1.6 olarak gerceklesmistir.

Sonug: Pediatrik palyatif bakim ihtiyacinin giderek artisi karsisinda
merkezlerin yetersiz oldugu asikardir. Su asamada eriskin palyatif
bakim merkezleri bu yetersizligi kompanse ediyor olsa da ilerleyen
zamanlarda pediatrik palyatif bakim merkezlerinin sayilarinin
arttinimasi gerekliligi agik¢ca gorilmektedir.

Anahtar Kelimeler: Palyatif Bakim, pediatrik, laboratuvar degerleri.
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INTRODUCTION

The World Health Organization (WHO) recommends that
everyone with life-threatening diseases should receive
palliative care and that this care should be started early
according to the course of the disease. The interest and
need for palliative care is increasing worldwide. However,
pediatric palliative care emerges as a newly developing
scientific field that has not yet been standardized. Palliative
care is defined by WHO as the prevention and alleviation of
adult and pediatric patients and their families from facing
problems associated with life-threatening diseases (1). The
effects of the developing and changing world have led to an
increase in the number of individuals with chronic diseases,
along with the prolongation of life expectancy. This change
not only causes an increase in life expectancy, but also a
significant increase in the number of children and families
with chronic, life-threatening or life-limiting diseases (2-4).
The life expectancy of patients with genetic diseases, events
resulting in neurological sequelae, congenital anomalies,
neurometabolic diseases and cancer is prolonged. As a result
of all these, the need for pediatric palliative care centers
is increasing day by day. However, as in the whole world,
pediatric palliative care centers are still new in our country,
and as a result, the number of pediatric palliative care centers
and clinical experience are limited. Therefore, we believe
that it is important to reveal the demographic, clinical and
laboratory characteristics of patients in palliative care centers.

The aim of the present study is to reveal demographic,
clinical and laboratory characteristics of pediatric
patients hospitalized in a palliative care center.

MATERIAL AND METHOD

The present retrospective study was approved by the ethics
committee of Selcuk University Medical Faculty (Approval
dateand number:31.01.2023 and 2023/69) and the medical
records of the hospitalized patients in Selcuk University
Medical Faculty Hospital palliative care unit between
18.10.2018-15.01.2023 were reviewed. The present study
was conducted in accordance with the principles of the
Declaration of Helsinki. Patients older than 18 years of
age were excluded from the study. In addition, patients
with more than one admission were also excluded from
the study. The following variables evaluated at admission
to PCU were obtained from medical records: Age, gender,
platelet, mean platelet volume (MPV), lymphocyte,
neutrophil counts, glucose, sodium, potassium, urea,
creatinine, albumin and the C-reactive protein (CRP).
CRP/albumin ratio, platelet/lymphocyte ratio (PLR) and
neutrophil/lymphocyte ratio (NLR) were calculated from
the data obtained from medical records. Apart from these
data, length of stay in PCU and survival were also obtained
from medical records. The starting point for survival was
evaluated for the date of first admission to the PCU and
continuing for three months.

Statistical Analysis

Statistical analysis was performed using the SPSS
Version 22.0 (IBM, Chicago, IL, USA). Evaluation of data
in terms of normality was performed with Shapiro-Wilk
and Kolmogorov-Smirnov tests. Categorical data were
expressed as number (percentages). The numerical data
resulting from the descriptive statistics were expressed
as the median [interquartile range (IQR)].

RESULTS

In the medical records of the palliative care center, it
was determined that 61 children received palliative care
services between 18 October 2018 and 15 January 2023.
The general characteristics of these pediatric patients
in the palliative care center are presented in Table 1.
The laboratory values at admission to the palliative care
center of pediatric patients are presented in Table 2.

Table 1. General Characteristics of Patients

Total Patients (n=61)
Median (IQR), n (%)
12 (9-16)

40 (65.6) / 21 (34.4)

Variable

Age, year
Gender, (M/F) n (%)
Nationality, n (%)

Turkey 57 (93.4)
Syria 4 (6.6)
Length of Stay, day 5(2-9)
Tracheostomy presence, n (%) 10 (16.4)
Home mechanical ventilator requirement, 9(14.8)
n (%)
Nutritional status, n (%)
Enteral nutrition 58(95.1)
Parenteral nutrition 3(4.9)
Admission diagnosis, n (%)
Neur9loglc§l sequelae after head trauma, 47 (77.0)
after intensive care
Chronic disease terminal stage 12(19.7)
Other (Drowning in water, intoxication 233)

after intensive care)
Mortality, n (%)
IQR: Inter Quantile Range, M: Male, F: Female.

Table 2. Laboratory Values of Patients.

Total Patients (n=61)
Median (IQR), n (%)
103.00 (89.00-120.00)

24.00 (18.00-33.00)

1(1.6)

Variable

Blood Glucose, mg/dL
Blood Urea, mg/dL

Blood Creatinine, mg/dL 0.37 (0.27-0.49)
Blood Sodium, mEqg/L 138.00 (136.00-141.00)
Blood Potassium, mmol/L 4.12 (3.80-4.35)
Neutrophil count, (109 /L) 6.25 (4.67-9.23)
Lymphocyte count, (109 /L) 1.83(1.23-2.32)
Platelet count, (109 /L) 286000 (231000-400000)
Mean Platelet Volume, fl 8.15 (7.60-9.50)
Neutrophil to lymphocyte ratio 3.46 (1.98-6.25)

164.75 (123.52-254.75)
20.00 (5.86-67.45)
3.50(3.10-3.90)
5.52 (1.62-19.42)

Platelet to lymphocyte ratio
C-reactive protein, mg/L
Albumin, g/dL

C-reactive protein/Albumin Ratio
IQR: Inter Quantile Range.
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The age range of the patients included in the study was
between 2-17 yrs and the median (IQR) age was 12 (9-
16) yrs. In the present study, 65.6% of all patients in the
palliative care center were male. While 57 (93.4%) of the 61
patients were Turkish citizens, 4 ( 6.6%) of them were Syrian
citizens. While the minimum length of stay in the palliative
care center was 1 day, the maximum length of stay was 64
days. In the present study, 16.4% of pediatric patients in
the palliative care center had tracheostomy. The number
of patients who needed a home mechanical ventilator
was 9 (14.8 %). While 95.1% of all patients received enteral
nutrition, only 3 (4.9%) patients received parenteral
nutrition. Hospitalization diagnosis of 47 (77.0%) patients
included in the study was neurological sequelae after head
trauma. These patients consisted of patients who needed
palliative care afterintensive care treatment was completed.
Twelve patients were admitted to the palliative care center
with a diagnosis of chronic disease terminal stage.

Only 1 of the 61 patients died during the study follow-
up period. The patient were male, 17 yrs, and nationality
was Turkey. Admission diagnosis of the patient was
neurological sequelae after head trauma and length
of stay of this patient is 64 days. The patient had
tracheostomy, needed a home mechanical ventilator and
was receiving enteral nutrition. The abnormal laboratory
values of our only patient who died during the follow-
up period were as follows: Albumin 2.4 g/dL, CRP; 37.7
mg/L, Lymphocyte count; 0.8 (109 /L), Neutrophil to
lymphocyte ratio; 6.25.

DISCUSSION

In this retrospective study, demographic, clinical
characteristics and laboratory findings of pediatric
patients followed up in an adult palliative care center
between 18.10.2018 and 15.01.2023 were evaluated.

Infant and child mortality rates have gradually
decreased in the last century due to many factors such
as developments in intensive care and surgery, advances
in treatment methods, and increase in the number
and quality of staff. However, as a result of the increase
in the survival rate, the number of children living with
chronic diseases is also increasing rapidly. The increase
in the number of children living with chronic diseases
has led to an increase in the need for pediatric palliative
care centers in our country as well as all over the world.
Although a few pediatric palliative care centers have
been opened in Turkey since 2015, the number of
pediatric palliative care centers and clinical experience
is still less than expected and the need is expected to
increase over time (5). Although the palliative care center
including the pediatric patients evaluated in this study is
an adult palliative care center, patients are admitted to
this center because there is no pediatric palliative care
center in the province.

Turkey-based pediatric palliative care reports are limited.
In one of these studies, a total of 145 patients from 2
centers were evaluated, and in the other, the data of 98
patients in a single center were reported (6,7). The ages
of the patients in these two studies were younger than
the present study, and we think that the reason for this
is that the palliative care center in the present study was
essentially an adult palliative care center. While 67.2%
of the pediatric patients in the present study were over
the age of 10, 26.1% of the patients in the study of Ayar
et al. were over the age of 10 (6). In 2 studies from the
USA, the rate of patients over the age of 10 was relatively
higher (36%, and 45.5%, respectively) (8,9), although not
as much as in the present study.

In the present study, it was determined that 65.6% of the
pediatric patients followed in the palliative care center
were male. In many studies in the literature, it has been
stated that the male/female ratio is almost equal or very
close to each other (6,8). We believe that the reason for
this difference in the present study is that most of the
paltative care patients followed due to the need for
palliative care after posttraumatic processes.

As the effects of Turkey's immigration after the Syrian
war, it is seen that 6.6% of the patients in our study are
Syrian citizens. In the studies of Ayar et al., it was stated
that 9.7% of the patients were Syrian (6). It was stated
that the number of applications to the emergency
service of Syrian refugees in Turkey increased by 8%
in 2015 compared to 2010 (10). It is obvious that the
increase in emergency service applications will also have
a counterpart in intensive care units (11).

In the literature, the length of stay of pediatric patients in
palliative care centers varies (6-8).

It was observed that 14.8% of our patients needed a
home type mechanical ventilator. There are different
results in the literature on this issue. In publications from
Turkey and other countries, the need for mechanical
ventilators has been stated in a wide range of 8-77%
(6,7,12,13).

Adequate and balanced nutrition is an important element
that increases the quality of life in palliative care patients
(14). Only 4.9% of our patients were receiving parenteral
nutrition, which was considerably lower than the rates of
parenteral nutrition reported in palliative care (15).

Although pediatric palliative care first came to the fore in
oncological patients, it is now applied in a wide variety
of diseases. In the present study, the majority of our
patients consisted of patients admitted after intensive
care. In the literature, 20% of oncological patients are
reported (16,17). It is obvious that oncology patients are
incompatible with the literature, since the palliative care
center where this study was conducted was originally an
adult palliative center.
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The limitations of our study are that it is a retrospective
study, the use of data obtained from an adult palliative
care center and the small number of cases. However, it
should be noted that many cities in Turkey do not have
pediatric palliative care centers.

CONCLUSION

Today, the need for pediatric palliative care centers is
increasing day by day. Although the number of adult
palliative care centers has gradually increased in our
country, it cannot be said that this situation is also valid
for pediatric palliative care centers.
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The Effect of Rosmarinic Acid Against Ovarian and Lung Injuries
Induced by Ovarian Torsion Detorsion in Rats

Over Torsiyon Detorsiyon Kaynakli Over ve Akciger Hasarina Karsi Rosmarinik Asidin Etkisi
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| ABSTRACT |

0z |

Aim: Here, we purposed to find out the effects of
two different doses of Rosmarinic acid (RA) against
ovarian and lung injury caused by ovarian ischemia-
reperfusion.

Material and Method: We planned the groups
as sham, ovarian torsion detorsion (O/TD; 3hours
torsion/3hours detorsion), RA 40 mg/kg (40 mg/kg
RA+0O/TD), and RA 80 mg/kg (80 mg/kg RA+O/TD)
groups. Following the experimental procedure, we
sacrificed the rats and then, collected the lung and
ovarian tissues for biochemical evaluations.

Result: Total oxidant status (TOS), myeloperoxidase
(MPO) activity, malondialdehyde (MDA) levels, and
oxidative stress index (OSI) were elevated in the
O/TD group compared to the sham group. These
parameters declined due to low and high doses of
RA administration. Total antioxidant status (TAS)
level and superoxide dismutase (SOD) activity
diminished in the O/TD group while increasing in
RA treatment groups. However, the high dose of RA
treatment group enhanced the antioxidant activity
further and reduced the oxidant parameters
compared to the low dose RA treatment group.

Conclusion: In this study, RA treatment reduced
O/TD-induced ovarian and lung injuries in the
experimental animals.

Keywords: Ovary, rat, rosmarinic acid, torsion
detorsion

Amag: Bu calismada over torsiyon detorsiyonunun
neden oldugu over ve akciger hasarina karsi iki farkli
Rosmarinic asit (RA) dozunun etkilerini  bulmayi
amacladik.

Gere¢ ve Yontem: Gruplari sham, over torsiyon
detorsiyon (O/TD; 3 saat torsiyon/3 saat detorsiyon),
RA 40 mag/kg (40 mg/kg RA+O/TD) ve RA 80 mg/kg (80
mg/kg RA+O/TD) olarak planladik. Deneyin ardindan
sicanlan sakrifiye edip biyokimyasal degerlendirmeler
icin akciger ve over dokularini aldik.

Bulgular: Total oksidan durum (TOS), myeloperoksidaz
(MPO) aktivitesi, malondialdehit (MDA) seviyeleri ve
oksidatif stres indeksi (OSI), O/TD grubunda sham
gruba kiyasla yUkselmisti. Bu parametreler, dusik
ve yUksek doz RA uygulamasi sonucunda azalma
gosterdi. Total antioksidan durum (TAS) duzeyi
ve sUperoksit dismutaz (SOD) aktivitesi, RA tedavi
gruplarinda artarken O/TD grubunda azaldi. Ancak,
yUksek doz RA tedavi grubu, dusik doz RA tedavi
grubuna kiyasla antioksidan aktiviteyi daha da arttirip
oksidan parametreleri azaltmistir.

Sonug¢: Mevcut calismada RA tedavisi sonucu deney
hayvanlarinda O/TD'nin neden oldugu over ve akciger
hasari azalmistir.

Anahtar Kelimeler: Over, rat, rosmarinik asit, torsiyon
detorsiyon
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Alleviative Effect of Rosmarinic Acid on
Over Torsion Detorsion Damage

INTRODUCTION

Different conditions such as a prolonged mesovarium
and adnexal venous obstruction may cause ovarian
torsion and occlusion of ovarian vessels. This condition
leads to a critical decrease in blood flow to the tissues
resulting in permanent injury (1). Thereby, ovarian
torsion should be diagnosed and treated immediately
to maintain ovarian function and fertility (2). Ovarian
torsion composes nearly 3% of acute abdominal
pain cases applying to emergency department (3).
Ovarian torsion may be observed for all age groups in
women, but mostly between the ages of 29 to 34 (4),
which makes it a serious health condition in terms of
fertility. Besides torsion and ischemia, detorsion also
causes tissue damage during reperfusion through the
overproduction of reactive oxygen species (ROS) (5).
ROS contributes to ischemic injury at the cellular level
during reperfusion (6).

High ROS levels and leukocyte deposition are observed
at the reperfusion stage. Ovarian injury develops unless
the intracellular antioxidants prevent ROS (7). Oxidative
stress occurs when the oxidant mechanisms (ROS, free
radical generation, etc.) overcome the antioxidant
systems (8). During the reperfusion stage neutrophil
recruitment induces ROS release and thus, plays a key
role in tissue injury (9). Activated neutrophils release
the myeloperoxidase (MPO) enzyme, which contributes
to forming ischemia and reperfusion (10). ROS and
malondialdehyde (MDA) accumulation and decreased
superoxide dismutase (SOD) levels lead to oxidative
stress injury (11).

Rosmarinic acid (RA) has antioxidant, anti-angiogenic,
and anti-inflammatory functions (12). Fonteles et
al. found that RA demonstrates anti-inflammatory
features in ischemic mice. (13). It has been shown
that RA protects the ischemic liver and cardiovascular
systems through anti-inflammatory and antioxidant
functions (14, 15).

Various agents have been examined against ovarian
torsion detorsion (O/TD) in previous studies (16). Here,
we searched the potential beneficial effects of RA on
ovarian and lung tissues in an O/TD model.

MATERIAL AND METHOD

Experimental Animals and Ethical Approval

The current search was confirmed by Atatlirk University
Local Ethics Council of Animal Experiments (protocol
number: 28.06.2018/141). Animal procurement and
experimental procedure were carried out at Medical
Experimental Application and Research Center of
Ataturk University. Rats were put in standard rat cages
with regular laboratory conditions. They were fed with
regular rat feed and supplied tap water. Feeding was

prohibited 12 hours before the experiment, but the
water was allowed. to drink.

Groups and Torsion/Detorsion Model

32 Sprague Dawley female rats were weighted (240-250
g). Four groups were created (n=8) randomly as sham, O/
TD (3hours torsion/3hours detorsion), RA 40 mg/kg (40
mg/kg RA+O/TD), and RA 80 mg/kg (80 mg/kg RA+O/
TD) groups. The animals were immobilized in the supine
position and then, the abdominal regions were shaved
and disinfected. 10% povidone-iodine was preferred
for disinfection. 10 mg/kg intraperitoneal (i.p.) xylazine
hydrochloride and 60 mg/kg i.p. ketamine were used for
anesthesia during the procedures (17, 18).

A 1-2 cm sized median laparotomic incision was
established in the sham group, but no T/D model or
medication was performed. The incision was repaired
via silk 3/0 suture. In the O/TD group, following the
incision, ovaries, ovarian vessels, and fallopian tubes
were spun 360 degrees clockwise. They were fixed for 3
hours with atraumatic microvascular clamps, and thus,
bilateral torsion was created. In the detorsion period,
blood circulation was available for 3 hours by removing
the clamps, and the incision was sutured. The O/TD
model was preferred from previous studies (16, 19,
20). In low dose and high dose RA treatment groups,
following the torsion phase, RA was applied to the rats
i.p. at the doses of 40 mg/kg and 80 mg/kg just before
detorsion, respectively. Then, the detorsion stage was
carried out. The RA doses were based on a previous
study (21).

Following the experiment, a high dose of anesthesia
was performed for the sacrifice of the rats. The ovarian
and lung tissues were removed. They were cleaned by
washing and maintained frozen until the biochemical
analysis.

Biochemical Analysis

Various parameters were examined in lung and ovarian
tissue samples. MDA levels (umol/g protein) were
measured due to the methods explained by Ohkawa
et al. (22) to determine the lipid peroxidation status.
SOD (U/mg protein) and MPO (U/g protein) activities
were evaluated as defined by Sun et al. (23) and
Bradley et al. (24), respectively. TAS and TOS levels were
gauged through commercially available kits (Rel Assay
Diagnostics). OSI is the ratio of TOS to TAS (25), and is
measured for the oxidative stress evaluation.

Statistical analysis

We analyzed the data using One-way ANOVA and
demonstrated as Meanz=Standard Error of Mean (SEM)
through SPSS software. We used the Tukey test for
the group pairwise comparisons. We admitted the
differences as significant if p<0.05.
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RESULTS

TAS, TOS, and OSl values of ovarian and lung tissues were
shown in Figures 1 and 2, respectively. A significant
raise occurred in the O/TD group compared to the sham
group for the TOS and OSl levels, while the TAS value was
diminished. Besides, the TAS value elevated significantly
while TOS and OSI parameters declined in high and low
dose RA groups compared to the O/TD group.

Results of MDA, SOD, and MPO activities in ovarian and
lung tissues are presented in Figure 3 and Figure 4,
respectively. When the O/TD group was compared to the
sham group, MPO activity and MDA levels were increased
significantly, but SOD activity was decreased. Besides,
when the RA treatment groups were compared to the
O/TD group, MPO activity and MDA levels declined, but
SOD activity was raised.
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Figure 1. (a) TAS, (b) TOS, and (c) OSlI values of ovarian tissue. *p<0.05 compared to sham group. #p<0.05 compared to O/TD group
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Figure 2. (a) TAS, (b) TOS, and (c) OSI values of the lung tissue. *p<0.05 compared to sham group. #p<0.05 compared to O/TD group.
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Figure 3. (a) MDA, (b) SOD, and (c) MPO values of ovarian tissue. *p<0.05 compared to sham group. #p<0.05 compared to O/TD group.
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Figure 4. (a) SOD, (b) MDA, and (c) MPO values of the lung tissue. *p<0.05 compared to sham group. #p<0.05 compared to O/TD group.

DISCUSSION

Ovarian torsion affects all women of different ages. It
is the rotation of the ovaries around utero-ovarian and
infundibulopelvic ligaments (26). Once the ovarian
torsion is diagnosed, detorsion of the twisted adnexa
is vital to prevent infertility (2, 27). This O/TD process is
named ischemia-reperfusion (I/R) injury (28). Ischemia
leads to hypoxic injury. During the detorsion phase, even
though blood flow may alleviate the injury, reperfusion
stimulates the overexpression of reactive oxygen
species (ROS) (29, 30). ROS enhances oxidant molecule
production and decreases antioxidant levels, including
SOD (31). SOD protects against the undesirable effects of
ROS, and it is a part of TAS (32).

OSl is a sensitive rate for the oxidative stress assessment
(33). The measurement of TAS and TOS levels preferred
for the evaluation of I/R injuries (34). High ROS levels
and decreased antioxidant activity negatively affect the
oxidative—antioxidative balance in favor of oxidative
stress (30). ROS enhances MDA production. MDA is
a toxic lipid peroxidation product and may alter the
membrane structure and cell functions (10). Therefore,
it is an indicator of the stress levels both in vitro and in
vivo (35). MPO is an enzyme located in neutrophils and
is a marker of neutrophil infiltration (36). MPO activity
increases during I/R-induced ovarian injury (37).

RA is a phenolic compound (38) with various
pharmacological properties, including anti-inflammatory
(39), anticancer, and antioxidant activities (40). RA
alleviated renal I/R injury with its anti-inflammatory and
antioxidant effects in a previous rat study (41). Another
study showed that RA protects against cerebral ischemia
in diabetic rats with its anti-inflammatory properties
(42). RA treatment has been reported to prevent sepsis-
induced oxidative damage by raising the SOD levels
while diminishing the MDA values in rats. (43). It has
been shown that RA increases antioxidant enzyme
activity (SOD, etc.) and decreases MDA levels in renal and
liver tissues of elderly mice (44).

RA administration performed a renoprotective effect
against gentamicin-induced renal cortical oxidative
stress in rats by increasing SOD levels and decreasing
MDA values (45). Previous research has established
that RA reduces spinal cord damage by reducing ROS
and lipid peroxidation while increasing antioxidant
parameters (46). In a rat model, RA administration
alleviated O/TD-related damage in ovarian tissues (47) in
harmony with our results. In addition, we also examined
the lung tissues and here, we investigated RA to find
out the possible protective effects against O/TD in both
ovarian and lung tissues.

Understanding the injury pathways of O/TD is vital for
new treatment methods. O/TD studies represented that
the suppression of oxidative stress might contribute to
the treatment. Here, oxidative stress parameters were
suppressed, and antioxidant activity enhanced by RA
administration, which encourages hope in the treatment
of O/TD.

CONCLUSION

In this study, RA treatment reduced O/TD-induced
ovarian and lung injuries in the experimental animals.
Further research are necessary to find out the possible
preventive mechanisms against ovarian and lung injuries
induced by O/TD.
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| ABSTRACT |

Oz

Aim: Staphylococcus aureus is the most common infectious
agent worldwide which leads to morbidity and mortality.
Community and hospital acquired infections can range from
skin infections to life-threatening infections. In our study, we
evaluated demographic, clinical, and laboratory parameters
and the prognosis of children with S. aureus infection.

Material and Method: Children infected with S. aureus at the
Department of Paediatric Infectious Disease, Selcuk University
Faculty of Medicine, from 2014 to 2022 were analysed
retrospectively. Patients were evaluated for MRSA, MSSA, and
community or hospital-acquired infections.

Results: A total of 116 children's detected specimens were
collected; 31.9% contained MRSA and 68.1% contained MSSA.
The proportion of community-acquired (CA) infections was
88.8%, while hospital-acquired (HA) infections were 11.2%.
MSSA was more common in the CA-S. aureus group, while
MRSA was more common in the HA-S. aureus group (p=.025).
The most common clinical manifestations included soft tissue
infection, lymphadenitis, cutaneous infection, osteomyelitis,
and septic arthritis. Each patient was treated with antibiotics,
77.59% of patients was required hospitalization. In 62.9% of
the patients, surgical intervention (drainage or debridement)
was performed. Despite 86.2% of the patients were cured,
infection persisted in nine patients with epidermolysis bullosa,
CIPA syndrome, and bone implants. One patient with shunt
meningitis died.

Conclusion: S. aureus cause both CA and HA superficial or
invasive infections, in children. Especially in life-threatening
infections, appropriate antibiotic therapy is critical for
preventing mortality until an antibiogram culture result is
obtained.The patient's clinical condition and regional antibiotic
resistance should be considered when prescribing antibiotics
empirically.

Keywords: Child, invasive infections, Staphylococcus aureus,
skin, and soft tissue infections

Amag: Staphylococcus aureus, dinya ¢capinda morbidite ve mor-
taliteye yol acan en yaygin enfeksiy®z ajanlardandir. Toplumdan
ve hastaneden edinilen enfeksiyonlar cilt enfeksiyonlarindan ha-
yati tehdit eden enfeksiyonlara kadar degisebilmektedir. S. aureus
enfeksiyonlarinin tedavisi, antibiyotik direnci ve asi eksikligi nede-
niyle zordur. Calismamizda S. aureus enfeksiyonu olan ¢ocuklarin
demografik, klinik ve laboratuvar parametrelerini ve prognozunu
degerlendirmeyi amacladik.

Gerecg ve Yéntem: Selcuk Universitesi Tip Fakultesi Cocuk Enfek-
siyon Hastaliklari Bolumunde 2014-2022 yillari arasinda, S. aureus
ile enfekte cocuklar retrospektif olarak analiz edildi. Hastalar MRSA,
MSSA ve toplumdan veya hastane kaynakli enfeksiyonlar agisin-
dan degerlendirildi.

Bulgular: Toplam 116 cocuk ¢rneginin %31,9'u MRSA ve %68,1'i
MSSA idi. Toplum kdkenli (TK) enfeksiyonlar %88,8 iken, hastane
kaynakli (HK) enfeksiyonlarin orani %11,2 idi. MSSA, TK enfeksi-
yonda daha yayginken, MRSA ise HK enfeksiyonda daha yaygindi
(p=2025). En sik klinik belirtiler yumusak doku enfeksiyonu, lenfa-
denit, cilt enfeksiyonu, osteomiyelit ve septik artritti. Her hastaya
antibiyotik tedavisi uygulandi, hastalarin %77.59'unun hastaneye
yatirilmasi gerekti. Hastalarin %62,9'una cerrahi girisim (drenaj ve
debridman) uygulandi. Hastalarin %86.2'sinin iyilesmesine rag-
men, epidermolizis billoza, CIPA sendromu veya kemik implant-
lari olan dokuz hastada tekrarlayan enfeksiyonlar saptandi. Sant
menenijiti olan bir hasta 6ldU.

Sonug: S. aureus, cocuklarda hem toplumdan hem de hastane
kaynakli ytzeysel veya invaziv enfeksiyonlara neden olmaktadir.
Ozellikle yasami tehdit eden enfeksiyonlarda, antibiyogram kiltiir
sonucu ¢ikincaya kadar uygun antibiyotik tedavisi mortalitenin
onlenmesi agisindan kritik &neme sahiptir. Ampirik antibiyotik bas-
lanirken hastanin klinik durumu ve bolgesel antibiyotik direnci g6z
ontnde bulundurulmalidir.

Anahtar Kelimeler: Cocuk, invaziv enfeksiyonlar, Staphylococcus
aureus, deri ve yumusak doku enfeksiyonlari
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Staphylococcus aureus Infections in Children

INTRODUCTION

Staphylococcus aureus is a Gram-positive bacterium
that colonizes healthy individuals' skin and mucous
membranes of the nose, throat, gastrointestinal tract,
and urogenital tract without causing disease. Infections
may result from injuries to the skin, mucous membranes,
or invasive medical devices. When bacteria enter internal
tissues and the bloodstream, they can induce a variety of
severe infection. S. aureus is the most common invasive
bacterial pathogen infecting children in many parts of
the world. Both methicillin-resistant S. aureus (MRSA)
and methicillin-sensitive S. aureus (MSSA) strains can
cause hospital- acquired (HA) or community-acquired
(CA) infection (1-2).

The bacteria,depending on their strains, caninduce toxin-
mediated diseases or invasive infections. Toxins such
as alpha-hemolysin and Panton-Valentine leucocidin
(PVL), superantigens, phagocytosis inhibitors (such as
polysaccharide capsule and protein A), biofilm formation,
intracellular survival, and blocking the chemotaxis of
leukocytes all contribute to the pathogenesis of S. aureus
(3-5). PVL toxin is primarily associated with CA-MRSA
strains, cause of the skin and soft tissues infections,
and pneumonia. PVL can also induce life-threatening
infections in healthy individuals (6).

Based on antibiotic sensitivity, S. aureus is subdivided
into MSSA and MRSA. The mec-A gene, which is located
on the bacterial chromosome and codes for penicillin-
binding protein-2a (PBP-2a), is responsible for penicillin
resistance in MRSA strains. PBP-2a is an important
bacterial cell wall enzyme that catalyses the synthesis
of peptidoglycan in the bacterial cell wall. Strains of S.
aureus that produce PBP-2a are typically resistant to
penicillin  (methicillin, dicloxacillin, nafcillin, oxacillin,
etc.) and cephalosporins (2-3,7).

The disease spectrum can range from skin infections
(such as abscesses, furuncles, and cellulitis) to life-
threatening invasive infections, such as bloodstream
infections, endocarditis, meningitis, toxic shock
syndrome, necrotic pneumonia, osteomyelitis, septic
arthritis, deep neck space infections, pyomyositis,
necrotizing fasciitis, lymphadenitis, orbital cellulitis, and
urinary tract infections (1-2).

The infectious agent is responsible for both CA and HA
infection. HA-S. aureus is defined as cases with a positive
culture result from a normally sterile site obtained more
than 48 hours following hospital admission. At the time
of infection onset, the presence of an invasive device,
a history of surgery, hospitalization, or dialysis are risk
factors for HA-S. aureus infections (8).Most of HA-MRSA
strains were found to be prevalent in healthcare settings,
which were associated with high rates of morbidity and
mortality. In addition to causing HA infections, MRSA can
also result in CA infections in healthy individuals (9).

In our research, we evaluated the demographic, clinical,
and laboratory characteristics and outcomes of S. aureus
infections in children.

MATERIAL AND METHOD

We reviewed the medical records of children who were
diagnosed with S. aureus infection at the Department
of Pediatric Infectious Disease at the Selcuk University
Faculty of Medicine in Konya, Turkey, between January
2014 and December 2022. The hospital's ethics
committee approved the study protocols (approval
number: 2023/200).

The patients were separated into categories for MRSA
and MSSA infections. Demographic data of the patients,
underlying diseases, source of infection (community or
hospital), clinical findings, laboratory values, radiological
evaluations for abscess, hospitalization rates, and
treatments methods (antibiotics, surgery) were evaluated
retrospectively. Antibiotic susceptibility and resistance
of S. aureus strains were recorded. The infection was
evaluated whether it was CA or HA.

Infectionswere categorizedasbacteraemiawithunknown
focus, infective endocarditis, catheter-associated
bacteraemia, shunt meningitidis, skin or soft tissue
infection, lymphadenitis, acute (hematogenous, non-
hematogenous) osteomyelitis, chronic osteomyelitis,
septic arthritis (hematogenous, non-hematogenous),
bursitis, and lung abscess. Patients without full records
were excluded from the study.

The samples taken from the patients were processed
in the microbiology laboratory with standard methods
suitable for the samples. The identification and antibiotic
susceptibility tests of bacteria were performed using
conventional methods and VITEK 2 (bio-Mérieux, France)
automated system.

Statistical Analysis

All statistical analyses were conducted utilizing R
version 4.1.2 Statistical Language (The R Foundation
for Statistical Computing, Vienna, Austria; https://
www.r-project.org/). Shapiro-Wilk's normality test and
Q-Q diagrams were used to determine the normality
of the data. The homogeneity of the variances was
evaluated using Levene's test. The numerical variables
were presented as mean standard deviation, median
with ranges (minimum to maximum), or quartiles.
Additionally, categorical variables were described in
terms of count (n) and percentage (%). According to
the demographical and clinical characteristics of S.
aureus infections in children, a t-test, Mann-Whitney U
test, Chi-square test with Yates continuity correction,
or two-proportion Z-test was conducted to determine
whether there was a statistically significant difference
or association between MRSA and MSSA groups.
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In addition, the Two-proportion Z-test was used to
determine whether there was a significant difference
between MRSA and MSSA in the proportion of S. aureus
isolates that were resistant or sensitive to antibiotics.
A two-tailed p-value of 5% or less is considered
statistically significant.

RESULTS

Demographic and clinical features of children:

A total 116 children's specimens were collected, 59
of which were male (50.9%). The median age of the
children was 3 years (1 month-18 years). The percentage
of MRSA among the isolates was 31.9% (n=37), while the
percentage of MSSA was 68.1% (n=79). Epidermolysis
bullosa, trauma, congenital heart disease, congenital
insensitivity to pain with anhidrosis (CIPA) syndrome,
malnutrition, dermoid cyst, and ventriculoperitoneal
shunt were identified as predisposing factors for S. aureus
infection in 39 patients (33.6%). Fever was present in 55
patients (47.4%) at hospital admission. No statistically
significant difference about age, gender, underlying
diseases and fever were determined between the MSSA
and MRSA groups.

Infection with CA-S. aureus (88.8%) was more prevalent
than infection with HA-S. aureus (11.2%). While there
were more MSSA isolates in the CA-S. aureus group
(93.7% vs. 78.4%, p=.025), there were more MRSA isolates
in the HA-S. aureus group (21.6% vs. 6.3%, p=.025).

The patients presented with mostly skin or soft tissue
infections, lymphadenitis and osteoarticular infections.
Infection of soft tissue was more frequent in the MRSA
group than in the MSSA group (37.84% vs. 18.99%,
p=.029), while lymphadenitis was more frequent in the
MSSA group (30.3%). The MRSA group had a higher
incidence of acute osteomyelitis than the MSSA group
(13.5% vs. 1.27%, p=.012), and all cases of hematogenous
osteomyelitis (n=3) occurred in the CA-MRSA group. All
septic arthritis were due to MSSA and, hematogenous
septic arthritis accounted for 66% of cases. One patient
was treated for CA-MRSA-related pulmonary abscess.
Other clinical presentations demonstrated no statistically
significant differences between the MSSA and MRSA
groups.

Percentage of HA-S. aureus infections were; 30.7%
soft tissue infection (n=4), 23% catheter-associated
bacteraemia (n=3), 15.3 % shunt meningitidis (n=2), 7.6
% chronic osteomyelitis (n=1), 7.6 % skin infection (n=1),
%7.6 bacteraemia unknown focus (n=1), %7.6 infective
endocarditis (n=1).

The patient on dialysis for chronic renal failure (HA-MSSA)
and the patient with ventricular septal defect (CA-MSSA)
were both diagnosed with infectious endocarditis. In
one patient, HA-MRSA was identified as a non-focus

bacteraemia agent. The 77.59% of patients required
hospitalization. The hospitalization rates of the MRSA
and MSSA groups did not differ statistically significantly.
Table 1 summarizes the demographic and clinical
characteristics of the patients.

Il. Laboratory features of children with S. aureus
infections (Table 2):

There was no statistically significant difference found
between MRSA and MSSA acute phase reactant values,
radiologic imaging findings, blood culture positivity
rates. Hematogenous septic arthritis 50% (n=4),
infective endocarditis 25% (n=2), shunt meningitis
12.5% (n=1), and catheter-associated bacteraemia
12.5% (n=1) comprised the percentage of patients with
MSSA growth in blood cultures. Hematogenous acute
osteomyelitis 60% (n=3), bacteraemia 20% (n=1), and
catheter-associated bacteraemia 20% (n=1) comprise
the percentage of patients with MRSA growth in blood
culture.

lll. Antibiogram profile of S. aureus isolates from
children:

More than 94% of S. aureus isolates were resistant to
penicillin G, followed by 81.7 % resistant to inducible
clindamycin, 31.3 % resistant to cefoxitin, 24.3 % resistant
to erythromycin, and 21.7 % resistant to clindamycin,
respectively. All S. aureusisolates exhibited susceptibility
to teicoplanin, vancomycin, and linezolid. Most of S.
aureus strains were (%95) susceptible to daptomycin.
Compared with MSSA isolates, the MRSA isolates in this
study exhibited a higher resistance rate to erythromycin,
ciprofloxacin, tetracycline, fusidic acid, levofloxacin, TMP-
SMX, moxifloxacin, and gentamicin (Table 3).

IV. Management of infections and outcomes:

At study assessment, 77.5% of the patients (n=90) were
received intravenous antibiotic treatment (78.3% of
MRSA; %77.2 MSSA). Teicoplanin, ampicillin-sulbactam
and clindamycin combination and clindamycin
monotherapy were the most common used antibiotics
in both groups and overall (Table 4). Patients received
teicoplanin (n=3) despite MSSA infection due to severe
infections were had hematogenous septic arthritis,
catheter-associated  bacteraemia, and infective
endocarditis.

Twenty-six of the patients were treated orally with
antibiotics and were not hospitalized. Most of these
patients had skin or soft tissue infections and, less often
had chronic osteomyelitis.

Seventy of the patients were discharged with
oral antibiotics. Clindamycin and trimethoprim
sulfamethoxazole were the most common used oral
antibiotics in both groups and overall (Table 4). The
four patients with septic arthritis or osteomyelitis were
discharged with intramuscular teicoplanin.
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Infections of the skin (n=8), soft tissue (n=6), septic
arthritis (n=2), osteomyelitis (n=5), lymphadenitis (n=6),
and bursitis (n=1) were treated orally with TMP-SMX. Oral
linezolid was used to treat a patient with CA-MRSA acute
osteomyelitis, while oral ciprofloxacin was used to treat a
patient with a CA-MRSA skin infection.

In 62.9% (n=73) of the patients, surgical intervention
was performed. While patients with osteomyelitis or

septic arthritis were debrided (12.9%, n=15), patients
with lymphadenitis, soft tissue infection, or lung abscess
underwent drainage (50%, n=58).

Only one patient with ventriculoperitoneal shunt
meningitis died. Infection persisted in patients with
epidermolysis bullosa, CIPA syndrome, bone implants
and culture growth was detected in fifteen of these
patient's samples (%712.9).

Table 1. Demographic and Clinical Features of Staphylococcus aureus Infections in Children

Overall MRSA MSSA
n=116 (%) n=37 (31.9%) n=79 (68.1%) p-value
Age (year), (median) 3(1-18) 3(1-18) 3(1-17) 9591
Gender (Male/Female) 59/57 (50.9/49.1) 17/20 (45.9/54.1) 42/37 (53.2/46.8) .5992
Underlying Disease 39(33.62) 16 (43.24) 23 (29.11) 135
Fever on Admission 55 (47.4) 18 (48.6) 37 (46.8) >.999
CA- S. aureus 103 (88.8) 29 (78.4) 74 (93.7) .025
HA- S. aureus 13(11.2) 8(21.6) 5(6.3) .025
Presence of Central Catheter 4(3.4) 1(2.7) 3(3.8) >.999
Clinical Presentation
Bacteraemia unknown focus 1(0.86) 1(2.7) 0(0.0) 319
Infective endocarditis 2(1.72) 0(0.0) 2(2.53) 331
Catheter-associated bacteraemia 3(2.5) 2(5.4) 1(1.2) 238
Shunt meningitidis 2(1.72) 1(2.7) 1(1.27) .582
Skin Infection 27 (23.28) 5(13.51) 22 (27.85) .089
Soft Tissue Infection 29 (25.0) 14 (37.84) 15 (18.99) .029
Lymphadenitis 28 (24.14) 4(10.81) 24 (30.38) .022
Osteomyelitis 15(12.93) 8(21.62) 7 (8.86) .057
*Acute Osteomyelitis 6(5.17) 5(13.51) 1(1.27) 012
Hematogenous 3(2.59) 3(0.81) 0(0.0) .031
Non-Hematogenous 3(2.59) 2(5.41) 1(1.27) 193
*Chronic Osteomyelitis 9(7.76) 6(16.2) 3(3.7) .593
Septic Arthritis 6(5.17) 0(0.0) 6(7.59) .086
Hematogenous 4 (3.45) 0 (0.0) 4 (5.06) .165
Non-Hematogenous 2(1.72) 0(0.0) 2(2.53) 331
Bursitis 2(1.72) 1(2.7) 1(1.27) .583
Lung Abscess 1(0.86) 1(2.7) 0 (0.0) 144
Treatment Management
Hospitalization 90 (77.59) 29 (78.38) 61(77.22) .889
Outpatient 26 (22.41) 8(21.62) 18 (22.78) .889

'Mann-Whitney U test, 2Chi-square test with Yates continuity correction, Abbreviations: CA-S. aureus, Community acquired-Staphylococcus aureus; HA-S. aureus, Hospital acquired- Staphylococcus
aureus; MSSA, methicillin-susceptible Staphylococcus aureus; MRSA, methicillin-resistant Staphylococcus aureus

Table 2. Laboratory Features of Children with Staphylococcus aureus Infections

Overall

MRSA MSSA

Initial Laboratory Values (n=116) (n=37) (n=79) p-value
Total leukocyte count (K/uL) 12.800 (9.560-18.400) 13.100 (9.700-16.800) 12.550 (9.600-18.850) 6971
Absolute neutrophil count (K/pL) 8.220 (5.100-11.030) 8.130 (5.250-11.400) 8.325 (5.137,5-11.000) .7601
Absolute lymphocyte count (K/uL) 3.380 (2.040- 6.080) 3.080 (2.130-5.340) 3.545 (2.000-6.355) 6751
Haemoglobin (g/dL) 11.47 +£1.92 11.60 + 2.09 11.41+1.84 623
Platelet (K/pL) 403 (300-513) 391 (309.5-480) 409 (294.5-528.75) 6681
Sedimentation (mm/h) 27 (11-53) 25 (11.75-54.5) 29 (9.5-51.5) .8921
C-reactive protein(mg/L) 29(9.95-70.5) 25 (8.55-67.5) 29 (12-70) 7431
Procalcitonin (ug/L) 0.14 (0.07-0.43) 0.14 (0.07 - 0.30) 0.13 (0.07- 0.50) .8851
Positive blood cultures n (%) 13(11.2) 5(13.5) 8(10) 753
Abscess formation on radiological imaging n (%) 53 (45.7) 17 (45.9) 36 (45.6) 976
ECHO-vegetation n (%) 2(1.7) 0(0) 2(2.5) 334

'Mann-Whitney U test, Abbreviations: ECHO, echocardiography; MRSA, methicillin-resistant Staphylococcus aureus; MSSA, Methicillin-Susceptible Staphylococcus aureus
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Table 3. Antibiotic resistance and susceptibility profile of Staphylococcus aureus isolates from children

Sensitivity
Antibiotics p-value
Overall MRSA MSSA
Penicillin G 6 (5.4) 0/37 (0.0) 6/74 (8.1) .076
Mupirocin 92 (97.9) 26/26 (100) 66/68 (97.1) 383
Cefoxitin 79 (68.7) 0/36 (0.0) 79/79 (100) <.001
Erythromycin 87 (75.7) 23/37 (62.2) 64/78 (82.1) .021
Inducible clindamycin resistance 20(18.3) 9/34 (26.5) 11/75 (14.7) 142
Clindamycin 90 (78.3) 25/37 (67.6) 65/78 (83.3) .057
Fusidic acid 104 (89.7) 29/37 (78.4) 75/79 (94.9) .007
Ciprofloxacin 77 (88.5) 20/29 (69.0) 57/58 (98.3) .001
Levofloxacin 106 (92.2) 29/37 (78.4) 77/78 (98.7) .002
Moxifloxacin 106 (93.8) 28/35 (80.0) 78/78 (100) <.001
Tetracycline 97 (86.6) 25/35(71.4) 72/77 (93.5) .001
Gentamicin 110 (94.8) 32/37 (86.5) 78/79 (98.7) .006
Trimethoprim-sulfamethoxazole 107 (92.2) 29/37 (78.4) 78/79 (98.7) <.001
Teicoplanin 101 (99.0) 31/31(100) 70/71 (98.6) .509
Vancomycin 96 (100) 30/30 (100) 66/66 (100) >0.999
Linezolid 116 (100) 37/37 (100) 79/79 (100) >0.999
Daptomycin 77 (95.1) 23/25(92) 54/56 (96.4) 402
Overall MRSA MSSA
n=116, (%) n=37, (%) n=79, (%) p-value
Treatment
Intravenous Antibiotic 90/116 (77.59) 29/37 (78.38) 61/79(77.22) .889
Cephazolin 4/90 (4.44) 0/29 (0.0) 4/61 (6.56) 161
Ampicillin-sulbactam 9/90 (10.0) 3/29(10.34) 6/61 (9.84) 941
Clindamycin 15/90 (16.67) 5/29 (17.24) 10/61 (16.39) 919
Teicoplanin 28/90 (31.11) 12/29 (41.38) 16/61 (26.23) .149
Vancomycin 4/90 (4.44) 3/29(10.34) 1/61 (1.64) .062
Trimethoprim-sulfamethoxazole 4/90 (4.44) 1/29 (3.45) 3/61(4.92) 752
Ampicillin-sulbactam+Clindamycin 25/90 (27.78) 5/29 (17.24) 20/61 (32.79) 126
Vancomycin+Clindamycin 1/90(1.11) 0/29 (0.0) 1/61 (1.64) 490
Oral Antibiotic/OPAT 96/116 (82.76) 32/37 (86.49) 64/79 (81.01) 468
Cephalexin 2/96 (2.08) 0/32 (0.0) 2/64 (3.13) 314
Amoxicillin 2/96 (2.08) 0/32 (0.0) 2/64 (3.13) 314
Amoxicillin-clavulanate 10/96 (10.42) 2/32 (6.25) 8/64 (12.5) 347
Ampicillin-sulbactam 11/96 (11.46) 1/32(3.13) 10/64 (15.63) .071
Clindamycin 37/96 (38.54) 14/32 (43.75) 23/64 (35.94) 461
Trimethoprim-sulfamethoxazole 28/96 (29.17) 12/32 (37.5) 16/64 (25.0) .206
Ciprofloxacin 1/96 (1.04) 1/32(3.13) 0/64 (0.0) 157
Linezolid 1/96 (1.04) 1/32(3.13) 0/64 (0.0) 157
Teicoplanin (Intramuscular) 4/96 (4.17) 1/32(3.13) 3/64 (4.69) 719
Additional treatment
Surgery 73 (62.93) 22 (59.46) 51 (64.56) .597
Need for debridement 15(12.93) 4(10.81) 11(13.92) 643
Need for drainage 58 (50.0) 18 (48.65) 40 (50.63) .843
Outcome
Cured 100 (86.21) 32 (86.49) 68 (86.08) 952
Persistent infection 15(12.93) 4(10.81) 11(13.92) 643
Mortality 1(0.86) 1(2.7) 0(0.0) 144

Chi-square test with Yates continuity correction, Abbreviations: CA- S. aureus, Community acquired-Staphylococcus aureus; HA-S. aureus, Hospital acquired -Staphylococcus aureus; MSSA,
Methicillin-Susceptible Staphylococcus aureus ;MRSA, methicillin-resistant Staphylococcus aureus; OPAT, Outpatient parenteral antimicrobial therapy
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DISCUSSION

In this retrospective single-centre study, S. aureus
infection in children was analysed. Our objective was to
inform clinicians about the various clinical manifestations
of S. aureus infections and the regional pattern of
antibiotic susceptibility and resistance.

CA-MRSA infection rate has increased in recent years,
healthy children are also susceptible. Infections caused
by CA-MRSA are usually related to skin and soft tissues.
However, CA-MRSA may associate with life-threatening
infections (10-11). Skin trauma, frequent skin-to-skin
contact, sharing potentially contaminated personal
items or equipment that has not been cleaned, crowded
conditions, restricted access to medical care, and
frequent exposure to antimicrobial agents are risk factors
for CA-MRSA (12).

S. aureus infection affects all ages and genders. Gomes
et al. reported CA-S. aureus infections (n=90) in patients
20 years old over a period of 11 years. The percentage
of CA-MRSA is lower than in our study (6.7% vs. 28%).
The median age of the patients was two years old (66%
of whom were male). In 27 cases (30%), underlying
conditions were identified. The majority involved the
skin (44.4%), the heart (25.9%), the respiratory tract
(11.1%), and the central nervous system (3.9%). Overall,
34 (37.8%) patients had skin/soft tissue infections;56
(62.2%) patients had deep infection; pneumonia
(26.8%), arthritis (17.9%), pyodermatitis (14.3%),
osteomyelitis (8.9%), adenitis (5.4%), sepsis (5.4%),
endocarditis (3.6%), cellulitis (1.8%), urinary tract
infection (1.8%). Two (2.6%) of the four patients who
were transferred to the intensive care unit died. Patients
with MRSA or MSSA infections showed similar baseline
features and therapeutic outcomes. The median length
of stay in the hospital was 14 (1-53) days (13). In our
study, we found no significant variations in the baseline
characteristics or prognosis of patients infected with
CA-MRSA or CA-MSSA strains.

S. aureus, colonize the skin in 20-30% of the population
and is responsible for 80-90% of all skin and soft
tissue infections in people worldwide (14). Although
drainage is the mainstay of therapy for purulent skin
and soft tissue infections antibiotics are associated
with clinical improvement. 1st or 2nd generation
cephalosporins are recommended for children at low
risk of MRSA infection. If the rate of MRSA is high in the
community, oral clindamycin, TMP-SMX and doxycycline
are recommended for initial treatment. In severe
infections, intravenous vancomycin and clindamycin
are recommended (15). In our study, 46% of patients
presented with skin soft tissue infection and 33.9%
of them had MRSA. Clindamycin (28.5%), TMP-SMX
(25%), and amoxicillin-clavulanate (16%) were the most
common antibiotics used for treatment.

Acute bacterial lymphadenitis is a common childhood
condition. Annaliese R. et al reported (2023) 148
children with lymphadenitis. In culture-positive
cases, MSSA (49%) and Group A Streptococcus (43%)
predominated, while MRSA was seen in a minority
of cases (6%). Cephalexin, clindamycin, amoxicillin-
clavulanate, was the most used antibiotics (16). In our
study, 28 of the patients (24.1%) had lymphadenitis.
14.3% of the cases were identified as MRSA and 85.7%
as MSSA. Of these, 75% received treatment with
clindamycin.

The most common pathogenic bacteria associated
with osteomyelitis in children are MSSA and MRSA.

Clinically, first- or second-generation cephalosporins
are routinely used to treat of MSSA acute osteomyelitis
in children (17). Oral clindamycin is commonly used
to treat acute CA-MRSA osteomyelitis. Because of
inducible clindamycin resistance, TMP-SMX is preferred
an alternative therapy (18). In our study, there were
15 patients we followed for osteomyelitis and MRSA
was detected in 8 of them. Of these, 53.3% received
treatment with clindamycin, 33.3% received TMP-
SMX. Arnold SR et al. reported 158 cases of acute
osteoarticular infection in children. MRSA infections
were associated with increased rate of subperiosteal
abscess formation (71% versus 38%), therefore
increased needing for surgical drainage (91 versus 62
percent) and increased median hospital stay (10 versus
7 days) (19). In our study, no significant difference was
found between the two groups in terms of abscess
formation, surgical requirements, or hospitalization.

Septic bursitis is an infection that typically affects the
prepatellar and olecranon bursae. S. aureus accounts
for approximately 80% of cases (20). We detected
olecranon bursitis in one patient and suprapatellar
bursitis in one patient.

David et al reported 313 patients with bacterial
CA pneumonia. S. aureus was detected in 10.9% of
the patients and, MRSA in 26.5% of them. Patients
with S. aureus pneumonia had a high prevalence of
complications (21). Clindamycin is recommended for
MRSA pneumonia without concomitant influenza (22).

Vancomycin or clindamycin is suggested as first-
line therapy for nonlife-threatening infections (eg,
pneumonia, septic arthritis, osteomyelitis) without
signs of sepsis thought to be caused by MRSA. Oxacillin,
nafsicillin or cephazolin are recommended in patients
with MSSA (22).

Vancomycin plus nafcillin or oxacillin is suggested
as first-line therapy for severe infections (sepsis,
meningitis, endocarditis) thought to be caused by S.
aureus (HA/CA) (22). Patients with serious infections
received vancomycin or teicoplanin treatment.
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Most infective endocarditis is caused by CA-S. aureus
bacteraemia. Children with congenital cardiac disease
and/or indwelling central venous catheters are at higher
risk (23-24). In our study, infective endocarditis was
detected in one patient who underwent dialysis for
chronic renal failure (HA-MSSA) and the one patient with
ventricular septal defect (CA-MSSA).

Central nervous system (CNS) infections caused by S.
aureus are uncommon in children. Vallejo et al reported
seventy cases of S. aureus CNS infection. Forty-nine
cases (70%) were secondary to a CNS device. Forty-seven
(67.2%) were caused by MSSA and 23 (32.8%) by MRSA
(25). In our study, two patients with ventriculoperitoneal
shunts had meningitis. One patient with MRSA
meningitidis died.

Forty to fifty percent of S. aureus bacteraemia in children
is associated with a localized infection source such as
bone and joint infections, skin and soft tissue infections,
pneumonia, or an invasive device. The account of 10%
bacteraemia is without a focus (26-27). Non-focal
bloodstream infection detected due to HA-MRSA in one
of our patients. Bacteremia was detected in 12 patients
with focal infection site.

Infants are more vulnerable to invasive HA-MRSA
infections. Risk factors for HA-MRSA infection are;
presence of an invasive device at the time of admission,
history of MRSA infection or colonization, history
of surgery, hospitalization, or dialysis, prolonged
hospitalization (>14 days), surgery or surgical site
infection (28). In our study HA-S. aureus infections were
skin and soft tissue infection after surgery (n=5), catheter-
associated bacteraemia (n=3), shunt meningitidis
(n=2), bacteraemia unknown focus(n=1), and infective
endocarditis (n=1), chorionic osteomyelitis (n=1).

In the study of Sanli et al. (2004) 210 S. aureus strains
grown in patient cultures in different clinics were
evaluated retrospectively. Of the overall strains, 48.1%
were MSSA and 51.9% were MRSA; 17.6% (n=37) were CA
and 82.3% (n=173) were HA. While 56.1% of MRSA were
HA, 67.5% of MSSA were CA. Consistent with our study,
vancomycin and teicoplanin internal resistance was not
observed (29).

In MRSA strains, resistance to penicillin 100%, gentamicin
83.4%, ciprofloxacin 82.5%, levofloxacin 75.2%,
clindamycin 72.4%, erythromycin 71.5% detected. In
our study, antibiotic resistance rates were lower (except
for penicillin); gentamicin 13.5%, ciprofloxacin 31%,
levofloxacin 21.6%, clindamycin 32.4 %, erythromycin
37.8%, detected (29). In MSSA strains, resistance to
penicillin 65.3%, gentamicin and ciprofloxacin 21.7%,
erythromycin 19.8%, levofloxacin and clindamycin 11.8%
was detected. Our research found that resistance to
penicillin and clindamycin was higher 16.7% and 91.9%,
respectively (29).

Our research had some limitations. This is a single
center, retrospective study. Some data were missing in
medical charts. Bacterial strain virulence factors were not
addressed. Since, in addition to antimicrobial resistance,
virulence factors affect the clinical outcome of S. aureus
infections.

CONCLUSION

Staphylococcal infections are encountered with
increasing frequency in the community and hospitals,
it is one of the infections that are important in terms
of mortality and morbidity. S. aureus infections are
difficult to treat due to antibiotic resistance and a lack
of vaccines. The prevalence of methicillin resistance
causes significant treatment challenges. it is important
to know the regional antibiotic resistance in empirical
antibiotic selection. For one to effectively control S.
aureus infections, it is essential to use preventive control
methods in the community and in hospitals.
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| ABSTRACT |

Oz

Aim: Pediatric autoimmune neuropsychiatric disorders
associated with streptococcal infections (PANDAS syndrome)
is a neuropsychiatric disorder whose diagnosis and treatment
are controversial. The goal of this study was to highlight trends
and discuss problems in PANDAS syndrome research since
1998 and to assist researchers in identifying new avenues for
this field of study.

Material and Method: This study entails a bibliometric analysis
of academic research papers in the field of psychiatry focusing
on the PANDAS literature published between 1998 and May
2023.The Vosviewer program was used to conduct bibliometric
analysis on the articles chosen from the Web of Science Core
Collection.

Results: The analysis encompassed a total of 361 publications,
with the highest number of publications occurring in 2004.
In the subsequent years, the publication count exhibited an
irregular pattern. The most influential publications, garnering
881 citations, were published in 2021. Among the prominently
contributing countries, the United States (n=191, 52.91%) held
the majority, followed by Italy (n=43, 11.91%), England (n=32,
8.86%), Germany (n=18, 4.98%), Sweden (n=13, 3.60%), Turkey
(n=13, 3.60%), and Spain (n=10, 2.77%). Notably, the United
States, the United Kingdom, Italy, and Germany displayed
extensive collaboration with numerous other countries.
The National Institute of Mental Health, Yale University, and
Johns Hopkins University emerged as the most productive
institutions.

Conclusion: Through this study, we conducted a review of
global studies on PANDAS in the field of psychiatry, aiming
to emphasize the identified issues. The findings of this study
reveal that the number of publications on PANDAS is still
significantly lower than anticipated. Considering the numerous
uncertainties surrounding the diagnosis, treatment, and
etiology of PANDAS syndrome, there is a pressing need for
enhanced global scientific productivity in this area.

Keywords: Bibliometrics, PANDAS syndrome, publications

Amag: Pediatrik otoimmin streptokok enfeksiyonlariyla iliskili
noropsikiyatrik bozukluklar (PANDAS sendromu), teshisi ve tedavisi
tartismali bir néropsikiyatrik bozukluktur. Bu calismanin amaci,
1998'den bu yana PANDAS sendromu arastirmalarinda gorilen
egilimleri vurgulamak ve tartismak, arastirmacilara bu alan igin
yeni olanaklar belirlemelerine yardimcr olmakrr.

Gere¢ ve Yontem: Bu calisma, 1998 ile Mayis 2023 arasinda
yayinlanmig olan PANDAS literatlrliine odaklanan psikiyatri
alanindaki akademik arastirma makalelerinin  bibliyometrik
analizini icermektedir. Web of Science Core Collection'dan secilen
makaleler Uzerinde bibliyometrik analiz yapmak icin Vosviewer
programi kullanilmistir.

Bulgular: Analiz, toplamda 361 yayini icermektedir. En fazla
yayinin oldugu yil 2004'tUr. Takip eden yillarda yayin sayisi diizensiz
bir seyir izlemistir. En cok atifta bulunan yayinlar ise 2021'de
yayinlanmis olup toplamda 881 atif almislardir. En ¢ok yayin yapan
Ulkeler olarak Amerika Birlesik Devletleri (n=191, %52.91), italya
(n=43, %11.91), ingiltere (n=32, %8.86), Almanya (n=18, %4.98),
Isvec (n=13, %3.60), Turkiye (n=13, %3.60) ve Ispanya (n=10,
%2.77) belirlenmistir. Amerika Birlesik Devletleri, Birlesik Krallik,
italya ve Almanya, diger Ulkelerle en cok is birligi yapan lkelerdir.
Ulusal Ruh Saghgr Enstittst, Yale Universitesi ve Johns Hopkins
Universitesi en tretken kurumlar olarak éne cikmaktadir.

Sonug: Bu calisma kapsaminda, psikiyatri alanindaki PANDAS
Uzerine kuresel c¢alismalari gézden gegirdik ve vurgulamak
istedigimiz konulari belirlemeye calistik. Bu ¢alismanin bulgulari,
PANDAS Uzerine yapilan yayin sayisinin hala beklenenden énemli
Olcide daha dustk oldugunu ortaya koymaktadir. PANDAS
sendromunun tani, tedavi ve etiyolojisiyle ilgili bircok belirsizlik
g6z 6nlne alindiginda, bu alanda kiresel bilimsel Uretkenligin
artirilmasi igin acil bir ihtiyag vardir.

Anahtar Kelimeler: Bibliyometri, PANDAS sendromu, yayinlar
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INTRODUCTION

The autoimmune reaction to infection of group A
streptococci (GAS) is assumed to be the cause of PANDAS
syndrome (Pediatric Autoimmune Neuropsychiatric
Disorders Associated with streptococcal infections)
(1). Itis proposed that the antigenic structure of Group
A streptococci is similar to neuron proteins, which
may lead to antibody formation and the inadvertent
onset of an autoimmune response. However, over the
years, researchers found that the levels of suspected
antibodies (such as Anti-streptolysin-O, AntiDNAase
B) did not increase in the blood during recurrent
disease exacerbations in PANDAS patients, and
this deficiency has been found in many studies (2).
Numerous studies have examined investigated the link
between streptococcal infections and sudden onset of
neuropsychiatric symptoms. Initial reports suggested
that neuropsychiatric issues could emerge up to 9
months after GAS infection (1,3).

In 1998, Swedo et al. (3) initially reported 50 cases of
a specific subtype of pediatric obsessive-compulsive
disorder (OCD) characterized by the sudden onset and
episodic course of symptoms. Swedo et al. (3) introduced
the term PANDAS. OCD is typically characterized by
obsessive behaviors and rituals. The projected lifetime
prevalence of OCD comorbidity is 2.3%, which is
noticeably high (4). PANDAS' initial diagnostic standards
were put forth in 1998 (3). In order to elucidate the
mechanism of the disease, which is thought to have an
autoimmune basis, toform an etiologicallyhomogeneous
group, and to conduct scientific research on these
patients, patients must meet all established criteria
completely (5). A 2012 article outlined the PANDAS
definition's shortcomings and expressed concerns about
how to classify individuals who met all PANDAS criteria
but did not have a GAS infection (6). Despite substantial
advancements in the study of OCD, significant concerns
about the disorder's importance for public health, proper
diagnostic classification, and clinical heterogeneity still
need to be answered (3,4). Thus, patients who did not
meet all criteria but were clinically very similar were
excluded from the classification. The authors of PANDAS
recognized the weakness of the classification system
in including patients who met most, but not all, of the
criteria. Thus, they proposed the PANS (Pediatric Acute-
onset Neuropsychiatric Syndrome) classification, aiming
to classify in-between cases and adolescent cases that
do not meet all PANDAS criteria. The CANS (Childhood
Acute Neuropsychiatric Syndrome) classification was
later added to the literature. The criteria for diagnosis in
both of the new classification systems differ significantly,
although they both categorize OCD symptoms and
tics along with mental symptoms including anxiety,
emotional instability, and irritability. In addition, PANS
and CANS have been used to include a wider range of

patients in the childhood age group (before the age of
18) by removing the requirement of "pre-adolescence”
in PANDAS. Another difference is that there is no
requirement to identify the triggering infectious agent
or environmental triggers such as GAS. In addition, in
the PANS definition, it was stated that restriction of food
intake or change in eating behavior alone could meet
the criterion that OCD and/or tics should be detected (6).

It is not apparent if the diagnostic standards for PANS
are specific enough to identify a separate clinical entity.
But adding the sudden development of psychiatric
symptoms as a requirement seems to separate certain
kids apart from other kids who are referred for PANS
screening (7). Even if there isn't enough evidence to
prove conclusively that PANDAS is an autoimmune
disorder, questions about its diagnosis, management.
Also, given that this ailment is now more widely known
and that this diagnostic category appears to be being
used more frequently, the etiology has to be determined
(8). Additionally, PANDAS management literature is
ambiguous, and there is no clinical consensus on the
best course of treatment (1).

Despite the fact that bibliometric analysis is frequently
utilized in numerous aspects of medicine (9-16),
there has yet to be a similar examination of PANDAS
syndrome in the psychiatry research area. The goal of
the present investigation is to identify and analyze the
most referenced publications, predominantly published
journals, most often occurring keywords, and most
recognized countries and organizations on PANDAS
syndrome in psychiatry research published between
1998 and May 2023.

MATERIAL AND METHOD

The PANDAS literature, which consists of academic
research papers in the fields of psychiatry and closely
associated disciplines, was assessed bibliometrically
for this study. To lessen bias brought on by database
updates, the data from 1998 to May 31, 2023 was
retrieved from the Web of Science core collection
on June 1, 2023. These keywords were used to pull
information from the online Web of Science database:
Pediatric Autoimmune Neuropsychiatric Disorders
Associated with Streptococcal infections (Topic) OR
PANDAS syndrome (Topic) OR PANDAS/PANS (Topic) OR
PANDAS/CANS in Psychiatry; Autism & Development
Disorders and Neurodegenerative Diseases research
areas. For further examination, all records—including
titles, summaries, and citations—were exported. The
VOSviewer software (VOSviewer_1.6.19) was also
utilized to illustrate the thorough data analysis in
addition to the gathering of information. Additionally,
we used the bibliometric website (https://bibliometric.
com/) to display the evolution of keywords and publisher
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countries through time. We also downloaded the data in
tab-delimited format, complete with full records with
associated references, for use with this bibliometric
website.

RESULTS

1. Publication and Citation Characteristics

The first publications on PANDAS were published in
1998 and 7 articles were published in this year. After
the first publications (1998), a total of 361 publications
on PANDAS in the field of psychiatry were indexed in
the Web of Science database until the end of May 2023.
In this study, these 361 publications were analyzed in
detail. In 2004, 25 publications were published and this
was the year with the highest number of publications. In
the following years, the number of publications has been
irregular. The most cited publications were published in
2021, and these publications received 881 citations. The
publications published between 1998 and 2023 received
10,982 total citations (7,175 without self-citation) and
the average Hindex of the publications was 56 according
to the analysis of the Web of Science database.

According to our findings, the article published by
Swedo et al. (3) in 1998 named ‘Pediatric autoimmune
neuropsychiatric disorders associated with streptococcal
infections: Clinical description of the first 50 cases' was
the most cited article with 924 total citations. The top 15
most cited articles on PANDAS in psychiatry research are
summarized in Table 1.

Table 1. Most cited publications about PANDAS syndrome

2. Most productive organizations/countries and
funding agencies

By analyzing the country information based on author
affiliations, it is possible to gain insights into the
distribution of PANDAS research studies across different
countries. This research area has seen contributions
from numerous institutes or colleges from 35 countries
worldwide. The United States (n=191, 52.91%), ltaly
(n=43, 11.91%), England (n=32, 8.86%), Germany (n=18,
4.98%), Sweden (n=13, 3.60%), Turkey (n=13, 3.60%),
and Spain (n=10, 2.77%) have emerged as the leading
publishing countries in PANDAS research. Figure 1
illustrates the changes in the number of articles by
country over the years. The United States continually
maintained the highest level of productivity among
the top 10 countries with the most publications. Spain
witnessed a surge in publications between 2008 and
2011, followed by a decline. Notably, between 2014 and
2020, the quantity of articles from Turkey increased, and
from Sweden between 2015 and 2023.
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Figure 1. Changes in the number of articles by country over the years

222 202

. Publication  Total
s GUthol Year Citations
Ped|aFr|c. autoimmune neuropsychiatric disorders associated with streptococcal infections: Clinical Swedo, et al. 1998 924
description of the first 50 cases
Tourette's syndrome: from behaviour to biology Singer, HS 2005 212
The neural bases of obsessive-compulsive disorder in children and adults Maia, et al. 2008 206
Cognitive impairment in 873 patients with idiopathic Parkinson's disease - Results from the German .

Study on epidemiology of Parkinson's disease with dementia (GEPAD) SRR 2008 206

Prospective identification and treatment of children with pediatric autoimmune neuropsychiatric

disorder associated with group A streptococcal infection (PANDAS) AT i 1L 2002 L

A p|IoF study of penicillin prophylaxis for neuropsychiatric exacerbations triggered by streptococcal Gy el 1999 168

infections

Association betvyeep streptococcal infection and obsessive-compulsive disorder, Tourette's Mell, etal, 2005 158

syndrome, and tic disorder

Clinical Evaluation of Youth with Pediatric Acute-Onset Neuropsychiatric Syndrome (PANS):

Recommendations from the 2013 PANS Consensus Conference Sy Gl 2015 153

Antibiotic prophylaxis with azithromycin or penicillin for childhood-onset neuropsychiatric disorders ~ Snider, et al. 2005 149

Neurobiology of Tourette Syndrome: Current Status and Need for Further Investigation Felling, etal. 2011 142

Antibody-mediated neuronal cell signaling in behavior and movement disorders Kirvan, etal. 2006 133

A Dopamine Hypothesis of Autism Spectrum Disorder Paval, Denis 2017 128

PANDAS: current status and directions for research T EOEI 2004 127
Swedo, SE

Behavioral, Pharmacological, and Immunological Abnormalities after Streptococcal Exposure: A .

Novel Rat Model of Sydenham Chorea and Related Neuropsychiatric Disorders il s e, EiE, 2012 123

Tourette's syndrome: a cross sectional study to examine the PANDAS hypothesis Church, etal. 2003 123
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Regarding funding sources, the majority of PANDAS
studies were funded by the National Institutes of Health
USA (n=63), the United States Department of Health
Human Services (n=63), and the National Institute of
Mental Health (n=40). Table 2 presents the top 10
funding agencies out of a total of 220.

Table 2. The top funding agencies

. . % of
Funding Agencies n 361
National Institutes of Health USA 63 17.45
United States Department of Health Human Services 63 1745
Nih National Institute of Mental Health 40 11.08
Nih National Institute of Neurological Disorders Stroke 12 3.32
Tourette Syndrome Association 6 1.66
Nih Eunice Kennedy Shriver National Institute of Child
Health Human Development SR
Stockholm County Council 5 138
Swedish Research Council 5 1.38
Centers For Disease Control Prevention USA 4 1.1
Narsad 4 1.1

* Showing 10 out of 220 funding agencies.

3. Collaboration between Institutions and Countries/
Regions

The United States, with 8,007 citations, 189 documents,
and a total link strength of 35, emerged as the country
with the highest number of publications and the most
collaboration with other countries. The United Kingdom
followed with 947 citations, 32 documents, and a total
link strength (TLS) of 26. Italy ranked third with 729
citations, 43 documents, and a TLS of 25. Germany came
fourth with 609 citations, 17 documents, and a TLS of 15.
These countries demonstrated extensive cooperation in
PANDAS research (Table 3, Figure 2).
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Figure 2. The international collabrations between mostly publishing
countries

Among institutions, the National Institute of Mental
Health (NIMH) stood out with 2,960 citations, 36
documents, and TLS of 49. Yale University followed with
1,232 citations, 24 documents, and a TLS of 34. Johns
Hopkins University ranked third with 1,176 citations,
21 documents, and a TLS of 13. These institutions were
identified as the most prolific contributors to PANDAS
research (Figure 3).

Table 3. Number of documents, citations and total link

strength of the most publishing countries

Country Number of Citations Total link
documents strength
Australia 6 191 5
Belgium 1 1 1
Brazil 8 259 4
Canada 9 194 3
Croatia 1 0 0
Cuba 2 13 3
Denmark 5 191 6
France 4 41 5
Germany 17 609 15
Japan 3 14 0
Mexico 7 21 3
Netherlands 8 214 5
Norway 3 28 8
Peoples Rebuplic of China 6 67 1
Poland 2 9 1
Portugal 1 0 0
Romania 3 152 0
Russia 1 3 0
Scotland 1 10 1
South Africa 3 50 1
South Korea 1 3 0
Spain 10 107 0
Sweden 13 211 7
Switzerland 2 17 2
Taiwan 4 95 1
Turkey 13 75 1
Ukraine 1 1 0
The United Kingdom 32 947 26
The United States 189 8007 35
India 7 10 2
Iran 3 27 1
Ireland 1 10 1
Israel 6 292 7
Italy 43 729 25
columia univ
univ §forida johns hopkins univ
stanf@@@huniv-— - * e
univ mijpnesota univ raghest
yalginv e N

harvardiined sch
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Figure 3. The co authorship between organisations

4. Keyword'’s Characteristics

Table 4 shows the total link strength (TLS) of the
keywords with more than 10 occurrences. The terms
‘PANDAS (130 occurrences, total link strength: 280),
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obsessive-compulsive disorder (66 occurrences, TLS:
157), tics (36 occurrences, TLS: 107)" were the keywords
with more occurrences. Figure 4a shows the keywords
by year and Figure 4b shows the keyword analysis with
the Vosviewer tool.

Table 4. Total link strength of the keywords with more than
10 occurrences

Keyword with more than 10 Total Link
occurrences Occurrences Strength
Antineuronal antibodies 10 28
Autoimmune 13 31
Autoimmunity 32 95
Group a streptococcus 10 24
Obsessive-compulsive disorder 66 157
oCD 23 58
PANDAS 130 280
Pans 24 61
Pediatric acute-onset neuropsychiatric

syndrome 13 26
Pediatric autoimmune

neuropsychiatric disorders associated 15 29
with streptococcal infections

Streptococcal infection 22 60
Streptococcal infections 11 23
Sydenham's chorea 1 35
Tic disorders 13 34
Tics 36 107
Tourette syndrome 35 72
Tourette's Syndrome 20 44

@Sices OSweam O Exandes @ panas

Figure 4 a. Keywords by years
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Figure 4 b. Keyword analysis with Vosviewer

5. Mostly publishing journals

Table 5 shows the journals with the most publications
on PANDAS. This data is taken from the Web of
Science database. Journal of Child and Adolescent
Psychopharmacology, Journal of Child Neurology, and
the Journal of Neuroimmunology published most of the
PANDAS studies.

DISCUSSION

Currently, the PANDAS/PANS syndrome has gained
significant attention (8). Since their initial definition,
PANDAS and its later version PANS have sparked
considerable interest and ongoing debates (20).
Numerous cohort studies have established connections
between childhood infections and the development
of psychiatric disorders, including OCD. However,
thus far, biological research has been unable to
demonstrate a distinct immunological basis in children
meeting PANDAS/PANS criteria. Additionally, there is
a lack of solid supporting data for immunotherapy or
antimicrobial therapy. The response rates to psychiatric
treatment appear to be similar to those observed in
OCD cases not associated with PANDAS/PANS. Studies
on immunotherapy have produced mixed results,
with limited randomized clinical trials suggesting
minimal differences in outcomes between IVIG, PLEX,
and placebo. Studies on tonsillectomy and antibiotic

Table 5. Mostly publishing journals on PANDAS

Mostly publishing journals n (%) Publisher

Journal of Child and Adolescent Psychopharmacology 37(10.25) Mary Ann Liebert

Journal of Child Neurology 11 (3.05) Sage Publications

The Journal of Neuroimmunology 11 (3.05) Elsevier

Biological Psychiatry 10 (2.77) Elsevier

Neurology 8(2.21) American Academy of Neurology Publications
Pediatrics 8(2.21) Amer Acad Pediatrics
Journal of the American Academy of Child & Adolescent Psychiatry 7(1.94) Elsevier

American Journal of Psychiatry 6 (1.66) Amer Psychiatric Publishing
Movement Disorders 5(1.38) Wiley

The Pediatric Infectious Disease Journal 5(1.38) Lippincott

*Shows 10 out of 191 journals
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prophylaxis do not support their use for this specific
therapeutic indication (8). In summary, it's crucial to keep
in mind PANDAS is a somewhat controversial diagnosis,
and there is ongoing research to better understand the
condition.

While several bibliometric studies have been conducted
on psychiatric disorders (23-26), there is currently no
bibliometric analysis available for PANDAS syndrome.
Therefore, the objective of this research is to identify
and analyze the most frequently mentioned papers,
occasionally published journals, highly cited keywords,
as well as recognized countries and organizations within
the field of psychiatric research between 1998 and May
2023.

The bibliometric technique investigates the structures
of document generation, circulation, and application,
as well as the structure and evolution of science and
technology, by focusing on numerous exterior features
of publications such as authors, keywords, abstracts,
citations, and so on. Because of its ability to evaluate
and anticipate research output, bibliometric analysis
has been used for a wide range of topics or fields (17,23-
26). Bibliometric analyses are one of the most prevalent
ways of assessing the dependability, quality, and effect
of scientific investigations. One of the essential factors in
this analysis is citation frequency, which is the number of
times a publication is cited by other researchers (17). The
most frequently referenced publications are the most
influential in that particular scientific discipline. It can
also be used to prioritize research support organizations
and discover areas that have not been sufficiently
researched (18,19). Overall, bibliometrics in medicine
offers valuable insights into research productivity,
impact, trends, and collaboration opportunities. It assists
in evaluating the significance of scientific work, informs
funding decisions, and contributes to evidence-based
medicine practices. Researchers can assess the citation
patterns of relevant articles, identify influential studies,
and analyze the impact of research on clinical practice.
This helps in determining the strength of evidence and
making informed decisions about medical interventions.
Also, bibliometric analysis enables the identification
of emerging trends and areas of research interest. By
examining publication patterns and citation networks,
researchers and funding agencies can gain insights
into the evolving landscape of medical research. This
information can guide decisions regarding research
prioritization, resource allocation, and strategic planning
for future studies (17,23-26).

According to our findings, the article 'Pediatric
autoimmune neuropsychiatric disorders associated with
streptococcal infections' published by Swedo et al. (3) in
1998 named ‘Clinical description of the first 50 cases' was
the most cited article with 924 total citations. The findings
of this investigation corroborate the PANDAS diagnostic

criteria's effectiveness in identifying a distinct, clinically
homogeneous group of individuals. Furthermore, the
unique clinical manifestations identified in this research
are not only identical to those documented in the first
PANDAS cohort (3).

Susan Swedo specializes as a pediatric and
neuropsychiatric researcher. She was Chief of the
Pediatrics and Developmental Neuroscience Branch at
the United States National Institute of Mental Health
beginning in 1998. Swedo was the lead author of a paper
in 1994 that described PANDAS disease, a controversial
hypothesis (20) that proposed a link between Group A
streptococcal infection in children and some rapid-onset
cases of OCD or tic disorders such as Tourette syndrome
(21). Swedo left the NIH in 2019 and now serves on the
PANDAS Physician Network (22). Susan Swedo was also
the author who published the most articles (n=31) on
PANDAS in the psychiatry research area in our study.
Also, advocacy groups have emerged and have made an
effort to influence legislation at the governmental level.
Examples include the PANDAS Network in the United
States and PANDASHELP in Canada (8). The United
States (n=191, 52.91%), Italy (n=43, 11.91%), the United
Kingdom (n=32, 8.86%), Germany (n=18, 4.98%), Sweden
(n=13, 3.60%), Turkey (n=13, 3.60%) and Spain (n=10,
2.77%) were identified as the countries with the highest
number of publications on PANDAS. Also, our findings
revealed that in terms of international collaboration, two
distinct networks emerged: the European network and
the worldwide network. In the European network, no
single country is distinguished in terms of engagement
with others. However, the United States is the hub of the
worldwide network, with the greatest cooperation with
other linked countries, followed by the United Kingdom
and Germany. The United States, United Kingdom, and
Germany lead many international collaborations on
PANDAS research, in keeping with their high research
productivity.

Although previously published cohort surveys have
suggested a potential link between infections and
OCD and tics, it remains unclear whether ongoing
inflammation is the driving factor behind symptoms in
these children. Furthermore, there is a lack of evidence
supporting the presence of persistent inflammation in
biological samples from children with PANDAS/PANS.
Research on OCD and tic disorders has yielded diverse
but predominantly negative outcomes (20). A systematic
analysis  investigating the association between
cytokines and OCD found a decrease in IL-1, but no clear
association between higher levels of cytokines (TNF-q,
IL-6) and OCD. It should be noted that confounding
factors such as concurrent illnesses, age, and medication
usage may have influenced these findings (27). Previous
studies have reported fluctuations in serum cytokine
levels following exacerbations of Tourette's syndrome/
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tics in children (28). Antineuronal antibodies have not
been proven to trigger the PANDAS/PANS phenotype,
and only a few short trials on psychiatric therapy in the
context of PANDAS/PANS have been conducted (20).
Keyword analysis can serve as a guide for further research
(9, 13). In this study, the analysis of keywords revealed
that "PANDAS" (130 occurrences, total link strength:
280), "obsessive-compulsive disorder" (66 occurrences,
total link strength: 157), and "tics" (36 occurrences, TLS:
107) were the most frequently mentioned keywords.
According to our keyword analysis, we found that
researchers are investigating the underlying mechanisms
that contribute to the development of PANDAS. This
includes exploring the role of streptococcal infections,
immune dysregulation, autoimmunity, and the impact
on the central nervous system. Studies are being
conducted to identify specific antibodies and immune
markers associated with PANDAS. Also, efforts are
underway to refine and improve the diagnostic criteria
for PANDAS. Researchers are exploring the use of
biomarkers, such as antibody levels, cytokines, and other
immune markers, to aid in diagnosis and distinguish
PANDAS from other neuropsychiatric conditions.
Another finding of our study that, this research is focused
on optimizing treatment strategies for PANDAS. This
includes investigating the effectiveness of antibiotics,
immune-modulating therapies (such as intravenous
immunoglobulin or plasma exchange), and psychiatric
interventions (such as cognitive-behavioral therapy and
medication management). Studies are being conducted
to assess the short-term and long-term outcomes of
different treatment approaches. Longitudinal studies are
being conducted to evaluate the long-term outcomes
of children with PANDAS. Researchers are examining
the persistence of symptoms, the impact on cognitive
and academic functioning, the risk of developing
other psychiatric disorders, and the potential effects
on quality of life into adulthood. Understanding the
natural course and prognosis of PANDAS is essential for
providing appropriate support and interventions. Brain
imaging techniques (functional magnetic resonance
imaging (fMRI), electroencephalography (EEG), etc.) are
being used to study the neurobiological mechanisms
associated with PANDAS. These studies aim to identify
specific brain regions and neural circuits that are involved
in the manifestation of PANDAS symptoms, providing
insights into the neurobiology of the disorder. Research
is being conducted to detect the prevalence of PANDAS
and related factors such as genetic predisposition,
environmental influences, infections, or underlying
medical conditions in the pediatric population. Studies
are exploring the incidence of streptococcal infections
and the likelihood of developing PANDAS following
an infection. Epidemiological data is important for
understanding the scope of the condition and its impact
on public health.

The journals that publish the most publications on
a topic may also be helpful for researchers to find
journals for their publications (29-32). The journals
that publish the most publications on PANDAS may
also be helpful for researchers in this field to find
journals for their publications. The journals that
publish the most publications on PANDAS may also
be helpful for researchers in this field to find journals
for their publications. Journal of Child and Adolescent
Psychopharmacology, Journal of Child Neurology, and
the Journal of Neuroimmunology published most of
the PANDAS studies. Most of these journals were in the
field of psychiatry and pediatrics. This may be because
PANDAS syndrome is a neuropsychiatric disorder seen in
children.

Limitations

This study has several limitations worth noting. Firstly,
it was restricted to a specific timeframe and utilized a
particular internet portal for data collection, focusing
solely on the field of psychiatry. Although no similar
study has been published to date, the generalizability
of the findings may be limited. Additionally, while
visualization and mapping methods were employed
in this study, more in-depth analyses such as content
analysis or detailed examination of trends, publication
numbers of specific journals and institutions over the
years, and annual growth rates were not conducted.
Future studies could incorporate these aspects for a
more comprehensive understanding of the topic.

CONCLUSION

In summary, the study findings highlight that the
number of publications on PANDAS remains significantly
lower than anticipated. There is a pressing need to
enhance global scientific production on PANDAS
syndrome, considering the multitude of unknowns
surrounding its diagnosis, treatment, and etiology.
While there have been contributions from the United
States and developed European countries, it is essential
to note that the literature on PANDAS involves only 35
countries. Given the severe impact of symptoms on
individuals and their families, it is crucial to identify
evidence-based and effective interventions, as well as
conduct research on the incidence, prevalence, and
biological underpinnings of this condition. Collaborative
efforts among institutions, detailed clinical phenotyping
through collaborative registries, and well-designed
investigations into underlying molecular mechanisms
are imperative to achieve these objectives. It isimportant
to note that PANDAS research is an ongoing and evolving
field. There are varying perspectives and ongoing
debates within the scientific community regarding its
etiology, diagnosis, and treatment. As a result, further
research is needed to address unanswered questions,
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establish consensus on diagnostic criteria, and develop
evidence-based treatment guidelines for PANDAS. The
research conducted in these areas will contribute to a
better understanding of PANDAS and improve the care
and outcomes for affected children.
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| ABSTRACT |

Oz

Aim: The purpose of this study was to evaluate correlation between
ABO, Rhesus (Rh) blood type and the disease severity status, pneumonia
status in children with COVID-19.

Material and Method: The retrospective multicenter study reviewed
electronic medical files of all children younger than 18 years old
with COVID-19 infection. Patients were divided into three groupas
asymptomatic, mild illness and radiologically proven pneumonia.
The differences in the ABO and Rh blood group distribution between
COVID-19 patients and also the control group were analyzed.

Results: A total of 1026 patients, with a median age of 12 (1-18) years
old from 5 different hospitals were included in the study. Of the
patients, 32% (n=323), were asymptomatic, 59%(n=607) were mildly
symptomatic, and 9%(n=96) were all cases of radiologically proven
pneumonia. A total of 1600 children included as the control group.
There was no statistically significant difference between the control
blood groups and the COVID-19 patients’ blood group distribution
(p=0.062). When the laboratory characteristics were evaluated, it was
determined that as the clinical severity of the patients increased;
when age (p=0.012), leukocyte count (p=0.013), CRP (p=0.002), ferritin
(p=0.0001) and D-dimer (p=0.049) had increased; and the lymphocyte
counts had decreased (p=0.027). There were no istatistically significant
difference between blood groups (ABO and Rh), just ABO status and
clinical severity condition (respectively p=0.126, p=0.630). When
clinical and laboratory data were evaluated according to Rh status, no
statistically significant difference was found (p>0.05).

Conclusions: In our study with pediatric population, no difference was
detected between blood types and/or Rhesus condition and COVID-19
severity.

Keywords: ABO blood group, COVID-19, risk factors

Amag: Bu calismanin amaci, COVID-19'lu cocuklarda ABO, Rhesus (Rh)
kan grubu ile hastalik siddet durumu, pnémoni durumu arasindaki iliskiyi
degerlendirmektir.

Gereg ve Yontem: Cok merkezli calismada COVID-19 enfeksiyonu olan 18
yasindan kicuk ttim cocuklarin elektronik tibbi dosyalarindan retrospektif
olarak incelendi. Hastalar asemptomatik, hafif hastalik ve radyolojik olarak
kanitlanmis pndmonisi olanlar olarak t¢ gruba ayrildi. COVID-19 hastalari
ve kontrol grubu arasindaki ABO ve Rh kan grubu dagilimindaki farkliliklar
analiz edildi.

Bulgular: Calismaya 5 farkli hastaneden medyan yasi 12 (1-18) olan
toplam 1026 hasta dahil edildi. Asemptomatik hastalar %32 (n=323), hafif
semptomatik %59 (n=607) ve radyolojik olarak kanitlanmis pnémoni tim
vakalarin %9'u (n=96) idi. Kontrol grubu olarak toplam 1600 ¢ocuk dahil
edildi. Kontrol kan gruplari ile COVID-19 hastalarinin kan grubu dagilimi
arasinda istatistiksel olarak anlamli fark yoktu (p=0,062). Laboratuvar
ozellikleri  degerlendirildiginde hastalarin klinik siddeti arttik¢a; vyas
(p=0,012), I6kosit sayisi (p=0,013), CRP (p=0,002), ferritin (p=0,0001) ve
D-dimer (p=0,049) degerlerinin yiksek olduguve lenfosit sayilarinin
azaldigi saptandt. (p=0,027). Klinik siddet durumu ile kan gruplari (ABO ve
Rh) ve sadece ABO durumu arasinda istatistiksel olarak anlamli fark yoktu
(sirasiyla p=0.126, p=0.630).Klinik ve laboratuvar verileri Rh durumuna gére
degerlendirildiginde istatistiksel olarak anlamli fark bulunmadi (p>0,05).

Sonug: Pediatrik populasyon ile yaptigimiz calismamizda kan gruplarn ve/
veya Rhesus durumu ile COVID-19 klinik siddeti arasinda fark saptanmadi.

Anahtar Kelimeler: ABO kan grubu, COVID-19, risk faktorleri
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INTRODUCTION

Since the outbreak of coronavirus disease 2019
(COVID-19) started in Wuhan, China in December 2019,
the new novel infectious disease has caused serious
pandemia infecting thousands of people worldwide (1).
The range of disease may vary from asymptomatic to
severe acute respiratory syndrome. The severe COVID-19
disease mainly affects adult population with certain risk
factors (ie; older age, cardiovascular disease, diabetes
mellitus, immune deficiency syndromes, etc) (2). The
COVID-19 symptoms appear to be less severe in children
than in adults (3,4). Most children may be asymptomatic
carriers. Clinical manifestations in children with COVID-19
include fever and cough with some accompanied by
fatigue, myalgia, nasal congestion, sneezing, sore throat,
headache, dizziness, vomiting and abdominal pain. A few
children exhibit pulmonary involvement. Shock, multi-
organ failure, encephalopathy, heart failure, abnormal
coagulation and acute renal failure have been rarely
reportedin children with COVID-19.The obvious question
why COVID-19 infection in children has a milder course
than in adults is not fully understood. It is speculated
that repeated viral exposure in early life supports the
immune system when it responds to COVID-19 infection.
There is also speculation that the COVID-19 protein binds
to the angiotensin-converting enzyme (ACE) 2, and that
children may be protected against COVID-19 because
this enzyme is less mature at a younger age (5,6).

Blood groups have been previously proposed in host
susceptibility to infectious diseases (7). Many blood
groups are receptors for toxins, parasites and bacteria,
where they can facilitate colonization or invasion or
evade host clearance mechanisms. Additionally, ABO
antibodies can be considered part of the innate immune
system against some bacterial pathogens and enveloped
viruses that carry ABO-active antigens. Most recently,
it is speculated that in adult patients with COVID-19
blood type A is associated with the worst outcome,
while blood type O is associated with mild symptoms
(8). To our knowledge, there have not been so much
data to investigate ABO and Rhesus (Rh) blood group
types in children with COVID-19 infection especially on
pneumoniae. Therefore, the study aimed to examine
if such a correlation exists in children infected with
CovID-19.

MATERIAL AND METHOD

We conducted a retrospective multicenter trial in five
major hospitals in Turkey to determine whether ABO
and Rh blood types carry any risk/beneficial factor
among children with COVID-19 infection. The study
period consisted between March 2020 and December
2020. Demographic information, clinical symptoms and
laboratory results were obtained from each patient’s

electronic medical files. All children with a documented
positive COVID-19 nasal smear real-time reverse-
transcriptase polymerase chain reaction (PCR) assay
were included. In order to provide a homogeneous
study subjects for the aim of trial, patients who had
a past medical history of any chronic illness (related
to respiratory, cardiology, immunology, neurology,
metabolic, etc) were excluded from the study. The
children with COVID-19 were classified into 3 groups
which include asymptomatic, mild disease (ie; subfebrile
fever, fatigue, myalgia, nasal congestion, cough etc), and
patients with radiologically proven pneumonia. Control
group consisted with children in whom ABO and Rh
blood type was available in hospital health files. Those
with suspected history for COVID-19 infection were not
included in the control group. The study was approved
by the Ethics Committee of the Mersin University
(2021/53), and the institutional ethics review boards of
all participating centers, and also from the government’s
medical research comittee for COVID-19.

Statistical Analysis

Data were collected from electronic health files and
recorded via Statistical Package for Social Science
(SPSS). Descriptive statistics were given as mean,
standard deviation, median, minimum and maximum.
In comparison of the variables of dependent groups,
the "Paired Samples T Test" was used for the normally
distributed variables, and the "Non-parametric Wilcoxon
test" was used for the variables that did not show normal
distribution. Comparisons for variables in independent
groups, “Independent Samples T Test” was used for
normal distributed data, and the”"Mann-Whitney U test”in
data that did not show normal distributionKruskal
Wallis Analysis” was used in the analysis of data with
more than two not normally distributed groups. “One-
way Anova” was used for normally distrubuted more
than two groups. In statistical comparisons, the level of
significance was determined as p<0.05.

RESULTS

A total of 1026 patients from 5 different hospital included
in the study. Fifty-one percent of the patients were male
and their median age were 12 (1-18) years old. Patients
were classified into three groups according to their
clinical severity. Accordingly, asymptomatic patients
comprised 32% (n=323) of all cases, mildly symptomatic
were 59% (n=607), and radiologically proven pneumonia
were 9% (n=96).

A total of 1600 children, 60% of whom were male, with
a median age of 6.6 (1-18) years were included as the
control group. When blood groups were evaluated, 35%
(n=566) of the cases were A(+), 30% (n=474) were 0(+),
17% (n=270) were B(+), 8% (n=132) AB(+), 4% (n=65) A(-
), 3% (n=54) 0(-), 2% (n=22) were B(-) and 1% (n=17) were
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AB(-) (Figure 1). When the blood groups of the COVID-19
cases were evaluated, similar to the control group, the
most common blood groups were A (+) 41%(n=422),
0(+) 29%(n=298), B (+) 13%(n=139) and AB (+) 7%(n=71).
Other blood groups were 0(-) 4% (n=45), A (-) 3% (n=30),
B(-) 2% (n=14) and AB(-) 1% (n=7) respectively (Figure 2).
There was no statistically significant difference between
the control blood groups (ABO and Rh) and the blood
groups of cases with COVID-19 distribution; the both
group were similar (p=0.062). There was no statistical
difference between the groups in terms of ABO blood
group (p=0.076) and Rh status (p=0.3).

AB(+); 8%

Figure 1: Distribution of the control blood groups.

AB(+); 7%

Figure 2: Distribution of the COVID-19 patients’ blood groups.

Laboratory and demographic parameters according to
the clinical severity of the cases were given in Table 1.
When we look at the age and clinical severity status, a
statistical difference was found between the groups,
and it was determined that this difference was between
mild symptomatic and asymptomatic groups in the
post Hoc evaluation (p=0.007). Age was higher in mildly
symptomatic group from asymptomatic ones (p=0.012).
No statistical difference was found between the other
clinical severity groups (p>0.05). When the laboratory
characteristics are evaluated, as the clinical severity of
the patients increases; age (p=0.012), leukocyte count
(p=0.013), C-reactive protein (CRP) (p=0.002), ferritin
(p=0.0001) and D-dimer (p=0.049) values were increased,
and the lymphocyte counts were found to decrease
(p=0.027) (Table 1).

Clinical severity statuses according to blood groups
(ABO and Rh) are given in Table 2. According to the
study, there were no statistically significant difference
between blood groups and clinical severity condition
(p=0.126).

Table 2: Distribution of blood groups according to COVID-19

clinical severity status

d Asymptomatic Mildly symptomatic Pneumoniae

Blood 5500 (n=323)  59% (n=607) 9% (n=96) p
groups % (n) % (n) % (n)
A+)  41.8(135) 402 (244) 44.8 (43)
AG) 22(7) 3.1(19) 42 (4)
B(+) 14.9 (48) 13.8(84) 73(7)
B(-) 1.2(4) 1.5(9) 1(1) 126
0+)  316(102) 27.8(169) 28.1(27)
0() 3.1(10) 5.1(31) 42 (4)
AB(+) 5(16) 7.9 (48) 73 ()
AB() 03 (1) 05 (3) 3103)

* Chi-square test was used for statistical analysis.

Clinical severity statuses according to A, B, O and AB
blood groups are given in Table 3. In the study, there
were no statistically significant difference between
ABO blood groups and clinical severity condition
(p=0.630).

Table 1: Clinical features of the COVID-19 cases according to their clinical severity condition

Asymptomatic

Mildly symptomatic n=607

Pneumoniae

n=323 (32%) (59%) n=96 (9%) -
Age (months) 114 £67.1 129+£71.5 121+£75 0.012
Sex (F/M) 46% F, 54% M 51% F, 49% M 49% F,51% M 0.251
Leukocyte (/mm3) 6301 + 3431 6900 + 3189 7662 + 5623 0.013
Lymphocyte (/mm3) 2200 (110-12520) 2140 (90-17520) 1770 (10-21200) 0.027
Hemoglobin (gr/dL) 11.8+1.6 11.9+13 121+1.9 0.197
C-reactive protein (mg/dl) 2+3.6;1(0.3-15) 2.54+4.3;1(0.3-19) 8.5+9.3;5.5(1-31) 0.002
Ferritin (ug/dl) 12 (1-1026) 31 (1-4563) 54 (5-2383) 0.0001
D-dimer (ug/ml) 0.3(0.1-24) 0.4 (0.1-31) 0.5 (0.2-30) 0.049

F: female, M: male.
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Table 3: Distribution of A, B, O and AB blood groups according to COVID-19 clinical severity status

% (n) A % (n) B % (n) 0% (n) AB % (n) Total % (n) P
Asymptomatic 31.4(142) 34 (52) 32.5(112) 22.8(17) 31.5(323)

Mildly symptomatic 58.2 (263) 60.8 (93) 58.5 (200) 64.6 (51) 59.2 (607) 0,630
Pneumoniae 10.4 (47) 5.2(8) 9.1 (31) 12.7 (10) 9.4 (96)

Total 100 (452) 100 (153) 100 (343) 100 (78) 1026

When the blood groups of the COVID-19 cases are
evaluated, no difference was found between the groups
in terms of clinical data, except for D-dimer (p=0.021).
D-dimer was highest at AB(-), followed by B(+), A(+), 0(+),
A(-), AB(+), B(-), and lowest at O(-).

When the laboratory data of the cases are evaluated
according to the ABO blood groups, the leukocyte count
was found to be the highest in the B group, and followed
by 0, A and the lowest in the AB groups, respectively; and
this difference was found to be statistically significant
(p=0.016). No statistical difference was found in other
parameters (Table 4).

When demographic features and laboratory data
are evaluated according to Rh status, no statistically
significant difference was found (p>0.05), Table 5.

DISCUSSION

The first description with ABO blood type and severe
acute respiratory distress syndrome (SARS-1) was an
observation of reduced likelihood of infection in patients
with blood type O (9). Later, this interesting finding
supported with more evidence by the discovery of virion
particles replicating in epithelial cells of the respiratory
tract in blood type A or B individuals were covered with

A or B antigens (10). This provided the shed viral particles
easily recognized by type O individuals harboring both
anti-A and anti B antibodies in their sera. In addition,
similar configuration found between the A antigen and
parts of the ACE2 receptor which is the primary site of
entry for the virus into the body. Thus, anti-A antibodies
circulating in type O individuals might able to prevent the
binding and subsequent cellular entry of the virion into
the cells. This observation would fulfill the same biologic
effect preventing cellular entry of novel COVID-19 (also
named SARS-CoV-2). There is also an assumption of
increased prevalence of hypercoagulability in individuals
carrying blood type A which is linked to the severity of
COVID-19 particularly in adults (11,12). In our study,
there were not any hypercoagulability condition, but on
D-dimer values AB(-) type blood group had the highest
value according to the other blood groups.

Most recently, there is growing evidence of ABO and Rh
blood groups are associated with risk for COVID-19illness
in adults (13-16). Most studies have concluded a relation
between ABO blood groups and COVID-19 infection with
respect to blood type O induviduals were less infected
than other blood types. In contrast, blood types A and
AB found to be a high risk for pneumonia, mechanical
ventilation requirement, prolonged intensive care unit
admission and death. Additionally, few studies suggested

Table 4: Demographic features and laboratory data of the COVID-19 cases according to ABO blood groups.

A (o} AB p
Age (months) 124 £71 120 £ 67 125+ 71 125+72 0.953
Sex (F/M) 46% F, 54% M 55% F, 45% M 46% F, 54% M 47% F,53% M 0.107
Leukocyte (/mm3) 6254 + 3391 6900 + 3189 6865 + 3287 5661+2825 0.016
Lymphocyte (/mm3) 2000 (10-21000) 2140 (90-17520) 2300 (10-12000) 1737 (10-10170) 0.109
Hemoglobin (gr/dL) 12.3+15 11.9+1.3 120+14 11.7+£23 0.117
C- reactive protein (mg/dL) 3.1+5.6;11(0.3-33) 2.5+4.3;1(0,3-19) 3.8+7.6; 11 (0.3-55) 4.5+7.2;1.1 (0.2-32) 0.222
Ferritin (ug/dl) 25 (1-2380) 31 (1-4563) 26 (1-4563) 23,5 (12-504) 0.303
D-dimer (ug/ml) 0.3 (0.1-28) 0.4 (0.1-31) 0.34 (0.03-24) 0,3 (0,12-29) 0.332

Abbrevations: F: female, M: male.

Table 5: Demographic features and laboratory data of COVID-19 cases according to Rh status

Rh pozitive Rh negative p
Age (months) 114 £ 67.1 129+ 715 0.545
Sex (F/M) 46% F, 54% M 51% F, 49% M 0.872
Leukocyte (/mm3) 6301 £+ 3431 6900 + 3189 0.317
Lymphocyte (/mm3) 2200(110-12520) 2140 (90-17520) 0.387
Hemoglobin (gr/dL) 11.8+£1.6 11.9+1.3 0.265
C- reactive protein (mg/dL) 2+3.6;1(0.3-15) 2.5+4.3;1(0.3-19) 0.624
Ferritin (ug/dl) 12 (1-1026) 31 (1-4563) 0.716
D-dimer (ug/ml) 0.3 (0.1-24) 0.4 (0.1-31) 0.076

Abbrevations: F: female, M: male.
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that Rh negatif blood type had more protective effect
than Rh positive type in above mentioned morbidity and
mortality (17,18). In our study there were not any clinical
significant difference between blood types, ABO blood
groups or Rh status and clinical severity condition.

Another interesting observation is the proportion
of O blood group individuals to non-O blood group
individuals may vary in different countries (19,20). It is
well known that some countries heavily struck by the
morbidity and mortality of COVID-19. Such countries are
the United States, Italy, Spain and Brazil which all shared
a percentage of group O individuals lower than 40%
of the population. While countries showing relatively
less COVID-19 mortality such as Saudi Arabia, Egypt,
and Singapore all had a percentage of O blood group
individuals greater than 40%. Our country appears to
be in the lower percentage of blood type O countries
with a distrubition of blood type A 39.99%, blood type O
28.26%, blood type B 17.09% and blood type AB 14.66%,
respectively (21).

To our knowledge, the current study is the pioneer
multicenter trial in investigating the risk ABO and
Rh bloods groups in children with COVID-19 with a
considerable number of study participants. Importantly,
our study control group reflects similar findings of the
national blood type research results (22).

In this study, higher age, leucocyte count, CRP, ferritin,
D-dimer values were associated with cinical severity. In
another studies or meta-analyzes these findings were
similar with our study (23-25).

In similar studies, the proportion of blood group A in
patients infected with SARS-CoV-2 was significantly
higher than that in healthy controls (39.3% vs. 32.3
%, p=0.017), while the proportion of blood group O in
patients infected with SARS-CoV-2 was significantly
lower than that in healthy controls (13). In our study,
especially in pediatric population, there was no any
significant difference between blood groups. Both of
control and COVID-19 group were similar (p=0.062).

According to population-based cohort study to
determine whether ABO and Rh blood groups are
associated with risk for SARS-CoV-2 infection and
severe coronavirus disease 2019 (COVID-19) illness;
there was also a lower risk for severe COVID-19 illness
or death associated with type O blood group versus
all others (adjusted relative risk-aRR-, 0.87 [Cl, 0.78 to
0.97]; Absolute risk differecence (ARD),-0.8 per 1000 [CI,
-1.4 to -0.2]). Also with Rh negative versus Rh positive
(aRR, 0.82 [Cl, 0.68 to 0.96]; ARD, -1.1 per 1000 [Cl, -2.0
to -0.2]) status (17). So the O and Rh blood groups may
be associated with a slightly lower risk for SARS-CoV-2
infection and severe COVID-19 illness. In our study both
of control and COVID-19 blood group distribution were
similar (p=0.062). Also there was no statistical difference

between the groups distribution in terms of blood group
(ABO; p=0.076) and Rh status (p=0.3).

In another study; COVID-19 patients with blood group A
or ABrequired mechanical ventilation (p=0.02) compared
with patients with blood group O or B (15). Also total
leucocyte counts, and D-dimer values were higher in A
or AB group compared to group O or B (15). In our study,
acoording to clinical laboratory results of blood groups,
leucocyte count were higherin O or B group contrastly to
the similar study (p=0.016). Also D-dimer values were not
statistically different between blood groups (p=0.332)

CONCLUSION

In our study with pediatric population, there was no
difference between blood types or Rhesus condition and
COVID-19 severity. There may be more meaningful results
that can be obtained in groups with more participants.
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Curry-Jones Sendromlu Hastada Anestezi Yonetimi

Anesthesia Management in a Patient the Curry Jones Syndrome

Burcu Gezer Yurteri, ®“Mehmet Sargin

Selcuk Universitesi Tip Fakiiltesi Anesteziyoloji ve Reanimasyon Anabilim Dali, Konya, Tiirkiye

10z |

ABSTRACT |

Curry-Jones Sendromu (CJS), kraniyofasiyal malfor-
masyonlar, polisindaktili, yamali deri lezyonlar, g6z ve
bagirsak anormallikleri ile karakterize nadir gorilen bir
hastaliktir. CJS SMO gen mutasyonuna bagli olmaktadir.
Biz vakamizda CJS tanili cocuk hastaya planlanan opera-
syon icin anestezi yaklasimindan bahsettik.

Anahtar Kelimeler: Curry-Jones sendrom, anestezi,
cocuk, polisindaktili

Curry-Jones Syndrome (CJS) is a rare disease characterized
by craniophacial malformations, polysyndactyly, patched
skin lesions, eye and intestinal abnormalities. Curry Jones
syndrome depends on SMO gene mutation. In our case,
we talked about the anesthesia approach for the planned
operation in a pediatric patient with CJS.

Keywords: Curry-Jones
polysyndactyly

syndrome, anesthesia, child,

GIRiS

Curry-Jones Sendromunun(CJS) ana 6zellikleri sindakti-
li, polidaktili, kraniosinostoz, korpus callosum agenezisi,
cilt anomalileri(artan sa¢ buylimesiyle birlikte yara izi ve
atrofik hale gelen karakteristik inci beyazi alanlar), ko-
lobomlar veya mikroftalmi ve bagirsak tikanikligidir (1).
SMO geninin tekrarlayan, mozaik bir mutasyonu CJS’ye
neden olur (2). Curry ve Jones, bu duruma sahip iki has-
tayiilk olarak 1987'de tanimladilar ve CJS terimi ilk olarak
1988'de Cohen tarafindan ve ardindan 1990'da Gorlin ve
arkadaslari tarafindan kullanildi (1). CJS gibi nadir gora-
len vakada anestezi deneyimimizi paylasmayi amacladik.

OoLGU

Uc yasinda 18 kg agirhginda CJS tanisi olan kiz cocukta
dort ekstremitede de bulunan polidaktili ve sindaktiliye
yonelik cerrahi operasyon planlandi. Hastanin preope-
ratif gorlintiilenmesinde tespit edilen corpus callosum
agenezisi ve glokomu vardi. Fizik muayenesinde makro-
sefali, frontal kabarti, diiz oksiput, yliz asimetrisi vardi.
Burnu kisa ve basikti. Ust g6z kapaklarinda ektopik kirpik-
ler mevcuttu. Cildinde anormal tllylenme, govde, sol kol
ve sag bacaginda pigmentli ve hipopigmente lezyonlar

vardi. Her dort ekstremitede polidaktili ve sindaktilisi var-
di (Resim 1,2). Preoperatif hazirliginda laboratuar para-
metreler normal araliktaydi. Preoperatif degerlendirme-
de ASA 3 fiziksel status olarak degerlendirildi. Ameliyat
odasina alinan hastaya rutin monitérizasyon uygulandi
(puls oksimetri, elektrokardiyografi, noninvaziv kan ba-
sinci). Hastanin degerlendirilmesinde zor damar yolu eri-
sim (DIVA)*(3) skoru 4 olarak tespit edildi. Ayrica cerrahi
operasyon 4 ekstremitede de gerceklesecegi icin damar
yolu agma konusunda zorluk yasandi. Kollarda turnike
kullanilacagindan st ekstremitede damar yolu agilama-
di. Cerrahi operasyon sirasinda da yeniden damar yolu
acmak zor olacadi icin sol ayak sirtindan 24 G intraketle
damar yolu acildi. indiiksiyonda propofol 2 mg/kg, fen-
tanyl Tmcg/kg, rokuronyum 0,6 mg/kg iv olarak uygu-
land. Yz anomalilerinden dolayi zor hava yolu ile kar-
silasilabileceginden zor hava yolu hazirlig yapildi. Video
laringoskop hazirlandi. Maske ventilasyonu kolaydi. 4 nu-
mara spiralli tlip ile tek seferde direkt laringoskopla en-
tube edildi. Anestezi idamesi sevofluran (1 MAC) ve 0.1
pg/kg/dk remifentanil infiizyon ile saglandi. Vaka boyun-
ca vital bulgulan stabil seyretti. 3 saat stiren operasyon
sonunda hasta ekstlbe edildi ve anestezi sonrasi bakim

Corresponding Author: Burcu GEZER YURTERI
Address: Selguk Universitesi Tip Fakiiltesi Anesteziyoloji ve
Reanimasyon Anabilim Dali,Konya-Tiirkiye

E-mail: drburcugezer@gmail.com

(=] ]
Basvuru Tarihi/Received: 03.03.2023 135
Kabul Tarihi/Accepted: 20.07.2023 i



https://orcid.org/0009-0008-6492-9413
https://orcid.org/0000-0002-6574-273X
https://doi.org/10.21765/pprjournal.1259660

Gezer Yurteri et al.

Curry-Jones Sendromlu Hastada Anestezi Yonetimi

Unitesine devredildi. Anestezi sonrasi bakim Unitesinde
35 dakika kalan hastanin vital bulgulari stabil seyretti ve
hasta servise devredildi.

E

EL BILEK 2 YON

esim 2. El grafisi

TARTISMA

CJS, kraniyofasiyal malformasyonlar, polisindaktili, yamali
deri lezyonlari, g6z ve bagirsak anormallikleri ile karakte-
rize nadir goriilen bir hastaliktir (4). Bildirilen vakalarda ve
bu hastada mevcut olan ozellikler sindaktili, polidaktili
ve cilt degisiklikleridir. Bizim vakamizda corpus callosum
agenezisi ve glokom da vardi. Literatlirde CJS ile ilgili ve-
riler sinirhdir. Yakin zamana kadar CJS'nin genetik etiyo-
lojisi bilinmiyordu (2). Hedgehog (HH) yamali GLI yolun-
daki genler, Curry Jones sendromunun patogenezi icin
onemlidir, ¢cinkli bu genlerdeki daha 6nce tanimlanmis
genetik kusurlar, CJS konjenital anomalileri ve karakteris-
tik neoplazmalari ile iliskili bulunmus (5). Kraniosinostoz,
beyin malformasyonlari, polisindaktili ve medulloblas-
toma bunlara dahildir (5). Bir calismada SMO genindeki

mutasyonun HH sinyalinin kurucu aktivasyonuna yol ac-
tigini, dolayisiyla embriyonik gastrointestinal gelisimde
HH sinyalini bozarak gastrointestinal malformasyonlara
ve bozulmus peristaltizme neden oldugunu bildirmistir
(2). CJS suiphesi olan cocuklarda gastrointestinal malfor-
masyonlar icin abdominal gortintiileme énemlidir. Bizim
vakamizda gastrointestinal bir anomali yoktu. Yapilan
baska bir calismada CJS benzer sekilde SMO gen mutas-
yonuna bagh ortaya ¢ikan Happle Tinschert sendromuyla
(HTS) benzerliginden bahsedilmistir (6). Her iki sendrom-
da SMO gen mutasyonuna bagh ortaya ¢ikmaktadir. HTS
sendromunda bazaloid hamartomlar gozlenirken CJS'da
yoktur ve CJS'da olan gastrointestinal sistem bulgulari da
HTS'de gozlenmemektedir (6). Bir calismada CJS'da nadir
gorilen medullablastom ve trichoblastoma olan 2 ayri va-
kadan bahsedilmistir (5). Trichoblastoma, kollajen stroma
ile iliskili primordial epitelden olusan kil germ hicresinin
iyi huylu bir deri timorudir (5). Trichoblastoma, seba-
se nevislerde ortaya ¢ikan en yaygin timorddr (5). HH
sinyal yolunun diizensizligi, bir nevus sebaseusun gelisi-
minde rol oynar (5). Daha 6nce bildirilen 9 CJS vakasinin
hepsi sporadik hem erkek hem de kadinlarda goérildug
tespit edilmis (5). Aciklanamayan tekrarlayan gastrointes-
tinal semptomlari olan kraniosinostoz, polisindaktili veya
yamali cilt belirtileri olan bebeklerde CJS tanisi disiindl-
melidir (2). DIVA skoru, cocuklarda intravendz erisimin
zorlugunu degerlendirmek icin kullanilan klinik bir tahmin
kuralidir (7). Yen ve ark., DIVA skoru =4 olan ¢ocuklarin da-
mar yolunun basarisiz olma olasihginin daha yiiksek oldu-
gunu bulmuslardir (7). Bizim vakamizda da DIVA skoru 4
olarak degerlendirildi. CJS vakamizda biz damar yolu bul-
makta zorlandik. Clinkii damar yol icin kullanabilecegimiz
alan kisitliydi. Ust ekstremitede turnike kullanilacagi icin
damar yolu acilamadi. Cerrahi operasyon sirasinda damar
yolunu tasimak zor olacad icin sol ayak sirtindan damar
yolu acabildik.

SONUC

CJS nadir gorilen SMO geninde mutasyona bagli olarak
ortaya ¢ikan bir hastaliktir. Kraniafasyal anomalilere bagli
olarak zor hava yolu ile karsilasilabilir ve dikkat edilme-
lidir. Polidaktilil ve sindaktiliye yonelik planlanan cerahi
operasyonlarda vakamizda oldugu gibi damar yolu erisi-
minde zorlukla karsilasilabilir.
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