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AMAC ve KAPSAM / AIMS and SCOPE

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

Tirkiye Cocuk Hastaliklar Dergisi'nin yayin dili ingilizcedir. Ancak
dergi degerlendirme igin Tiirkge ve ingilizce yazilar da kabul edil-
mektedir. Ancak Turkge yazilmis makalelerin yazarlarinin yazinin
kabul edilemesi durumunda yayinlanmak Uzere dergiye yazinin
ingilizce versiyonunu yiiklemeleri gerekmektedir.

Turkiye Cocuk Hastaliklan Dergisi'nde orijinal makale, derleme,
olgu sunumu, editoryal, calisma yontemi, kisa rapor, kitap ince-
lemeleri, biyografiler ve editére mektup yayinlanmaktadir. Ayrica
pedatrik cerrahi, dis hekimligi, halk sagldi, genetik, cocuk ve
ergen psikiyatrisi ve hemsirelik konularinda makaleler yayinlanabilir.

Turkiye Cocuk Hastaliklari Dergisi'ne gdnderilen yazilar cift
kor hakemlik slrecinden gececektir. Her bir yazi tarafsiz bir
degerlendirme sulreci saglamak icin alanda uzman en az iki
harici, bagimsiz hakem tarafindan incelenecektir. Bas editor, tUm
basvurular icin karar alma strecindeki nihai otoritedir.

Turkiye Cocuk Sagligi ve Hastaliklari Dergisi TUBITAK/ULAKBIM
TUrk Tip Dizini, EBSCOhost Research Databases ve Turkiye Atif
Dizini tarafindan indekslenmektedir.

Dergimiz asitsiz kagida basiimaktadir.
Abonelik islemleri

Tlrkiye Cocuk Hastaliklar Dergisi Tip Fakiltesi olan Universite
Kuttiphanelerine, Cocuk Sagligi ve Hastaliklar AD Baskanliklari’na,
Saglk Bakanlidgr'na bagh Egitim ve Arastrma Hastanelerinin
Bashekimlikleri'ne ve konu ile ilgilenen bilim insanlarina Ucretsiz
olarak ulastinimaktadir. Yayinlanan makalelerin tam metinlerine
https://dergipark.org.tr/tr/pub/tchd adresinden (cretsiz olarak
ulaslilabilir. Abonelik islemleri igin lUtfen https://dergipark.org.tr/tr/
pub/tchd adresini ziyaret ediniz.

Yazarlarin Bilimsel ve Hukuki Sorumlulugu

Yazarlar Turkiye Cocuk Hastaliklari Dergisi'ne bir yazi génderirken,
yazilarin telif haklanni Turkiye Cocuk Hastaliklari Dergisi'ne
devretmis olmayi kabul ederler. Yayinlanmamak Uzere reddedilirse
veya herhangi bir sebepten yazi geri ¢ekilirse telif hakki yazarlara
geri verilir. Turk Turkiye Cocuk Hastaliklari Dergisi’ne ait Telif
Hakki Devri ve Yazarllk Formlar (https://dergipark.org.tr/tr/pub/
tchd adresinden indirilebilir). Sekiller, tablolar veya diger basili
materyaller de dahil olmak Uzere basili ve elektronik formatta
daha 6nce yaynlanmis icerik kullanilyorsa yazarlar telif haklarn
sahiplerinden gerekli izinleri almalidir. Bu konudaki hukuki, finansal
ve cezai yukUimlUlUkler yazarlara aittir.

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

The publication language of Turkish Journal of Pediatric Disease
is English. However, the journal welcomes manuscripts both in
Turkish and English for the evaluation. The authors of articles
who had manuscript in Turkish are required to provide an English
version of their accepted article before the publication.

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

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

Turkish Journal of Pediatric Disease is indexed in Turkish Medical
Index of TUBITAK / ULAKBIM, EBSCOhost Research Databases
and Turkey Citation Index.

Journal is published on acid free paper.

Subscription

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

Scientific and ethical responsibility

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

Yazarlara bilgi bélimune derginin basill béliminden ve
“http://dergipark.org.tr /tchd./yazarlara bilgi” bélimUnden ulasilabilir.

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

Tirkiye Gocuk Hastaliklari Dergisi'nin yayin dili ingilizcedir. Ancak dergi
degerlendirme igin Tirkge ve ingilizce yazilar da kabul edilmektedir.
Ancak Turkce yazilmis makalelerin yazarlarinin yazinin kabul edilemesi
durumunda yayinlanmak (izere dergiye yazinin ingilizce versiyonunu
yUklemeleri gerekmektedir.

Turkiye Cocuk Hastaliklar Dergisi’nde orijinal makale, derleme, olgu
sunumu, editdryal, galisma yoéntemi, kisa rapor, kitap incelemeleri,
biyografiler ve editére mektup yayinlanmaktadir. Ayrica pedatrik
cerrahi, dis hekimligi, halk saglidi, genetik, cocuk ve ergen psikiyatrisi
ve hemsirelik konularinda makaleler yayinlanabilir.

Derginin yayin ve yayin siregleri, Diinya Tibbi Editérler Dernegi (World
Association of Medical Editors (WAME)), Yayin Etigi Komitesi (Committee
on Publication Ethics (COPE)), Uluslararasi Tibbi Dergi Editorleri
Konseyi (International Council of Medical Journal Editors (ICMJE)),
Bilim Editérleri Konseyi (Council of Science Editors (CSE)), Avrupa
Bilim Editorleri Birligi (EASE) ve Ulusal Bilgi Standartlari Organizasyonu
(National Information Standards Organization (NISO) (NISO)) kurallarina
uygun olarak sekillendirilmistir. Dergi, Bilimsel Yayincilikta Seffaflik ve En
lyi Uygulama Ilkeleri'ne (Principles of Transparency and Best Practice
in Scholarly Publishing (doaj.org/bestpractice)) uygundur.

Yazilarin yayina kabulli igin en 6nemli kriterler 6zgUnlik, yiksek
bilimsel kalite ve atif potansiyelidir. Degerlendirme icin gonderilen
yazilar daha dnce elektronik veya baslli bir ortamda yayinlanmamis
olmalidir. Dergi, degerlendiriimek Uzere baska bir dergiye gonderilen
ve reddedilen yazlar hakkinda bilgilendirilmelidir. Onceki inceleme
raporlarinin sunulmasi degerlendirme surecini hizlandiracaktir. Kongre
ve toplantilarda sunulan yazilarda yazinin sunuldugu toplantinin
kongrenin adi, tarihi ve yeri de dahil olmak Gzere ayrintili bilgi ile birlikte
sunulmalidir.

Turkiye Gocuk Hastaliklari Dergisi’ne goénderilen yazilar cift kor
hakemlik strecinden gegecektir. Her bir yazi tarafsiz bir degerlendirme
sUreci saglamak icin alanda uzman en az iki harici, bagimsiz hakem
tarafindan incelenecektir. Bas editér, tUm basvurular igin karar alma
slirecindeki nihai otoritedir.

Yazarlardan deneysel, klinik ve ila¢ galismalari ve bazi vaka raporlari igin
gerekirse, etik kurul raporlar veya esdeger bir resmi belge istenecektir.
Insanlar tizerinde yapilan deneysel arastirmalarla ilgili yazilar igin, hasta
ve gonulldlerin yazil bilgilendiriimis olurlarinin alinabilecedi prosedurlerin
ayrintill bir agiklamasinin ardindan elde edildigini gosteren bir ifade
eklenmelidir. Hayvanlar tzerinde yapilan galismalarda, hayvanlarin aci
ve Istiraplarini énlemek igin alinan énlemler agikga belirtilmelidir. Hasta
onami, etik komite adi ve etik komite onay numarasi hakkinda bilgi
de makalenin Materyal-Metod bdlimuinde belirtiimelidir. Hastalarin
anonimliklerini  dikkatlice korumak yazarlarin sorumlulugundadir.
Hastalarin kimligini ortaya cikarabilecek fotograflar icin, hasta veya
yasal temsilcisi tarafindan imzalanan bltenler eklenmelidir.

TUm basvurular intihal arastirimasi igin yazilmsal olarak (iThenticate by
CrossCheck) taranir.

intihal, atif maniplilasyonu ve gercek olmayan verilerden siipheleniimesi
veya arastirmalarin kétlye kullaniimasi durumunda, yayin kurulu COPE
yonergelerine uygun olarak hareket eder.

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

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

2. Dergiye gdnderilecek kopyanin hazirlanmasi veya bu kopyayinin
icerigini bilimsel olarak etkileyecek ve ileriye gotirecek sekilde katki
saglanmasi

3. Yayinlanacak kopyanin son onayi.

4. Calismanin tim bolimleri hakkinda bilgi sahibi olma ve tim bélimleri
hakkinda sorumlulugu alma

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

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

Yazi génderim asamasinda ilgili yazarlarin, yazarlk katki formunun
imzall ve taranmis bir versiyonunu (https://dergipark.org.tr/en/pub/
tchd adresinden indirilebilir) Tlrkiye Cocuk Hastalklar Dergisi’ne
gbndermesini gerektirir. Yayin kurulu yazarlk sartarini karsilamayan
bir kisinin yazar olarak eklendiginden sUphe ederse yazi daha fazla
incelenmeksizin reddedilecektir. Makalenin génderilmesi asamasinda
bir yazar makalenin génderiimesi ve gdzden gegiriimesi asamalarinda
tim sorumlulugu Ustlenmeyi kabul ettigini bildiren kisa bir aciklama
goéndermelidir.

Turkiye Cocuk Hastaliklar Dergisi'ne gdénderilen bir galisma icin
bireylerden veya kurumlardan alinan mali hibeler veya diger destekler
Yayin Kuruluna bildirimelidir. Potansiyel bir ¢ikar catismasini bildirmek
icin, ICMJE Potansiyel Cikar Catismasi Bildirim Formu, katkida bulunan
tim yazarlar tarafindan imzalanmali ve gdénderilmelidir. Editdrlerin,
yazarlarin veya hakemlerin ¢ikar catismasi olasiligi, derginin Yayin Kurulu
tarafindan COPE ve ICMJE yonergeleri kapsaminda géztimlenecektir.

Derginin  Yayin Kurulu, tim itiraz durumlarini COPE kilavuzlari
kapsaminda ele almaktadr. Bu gibi durumlarda, yazarlarin itirazlar
ile ilgili olarak yazi igleri burosu ile dogrudan temasa gecmeleri
gerekmektedir. Gerektiginde, dergi icinde c¢ozilemeyen olaylar
c¢ozmek icin bir kamu denetgisi atanabilir. Bas editor itiraz durumlarinda
karar alma strecinde alinacak kararlarla ilgili nihai otoritedir.

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

Yazilarin sonuglarinin rapor edilemesi sirasinda genellikle istatistiksel
analizler gereklidir. Istatistiksel analizler uluslararasi istatistik raporlama
standartlarina uygun olarak yapimalidir (Altman DG, Gore SM, Gardner
MJ, Pocock SJ. Tip dergilerine katkida bulunanlar igin istatistiksel
yonergeler. Br Med J 1983: 7; 1489-93). Istatistiksel analizier hakkinda
bilgi, Materyal ve Metot bélimunde ayri bir alt baslik ile agiklanmali ve
bu strecte kullanilan istatistiksel yaziimlar mutlaka belirtiimelidir.

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

YAZILARIN HAZIRLANMASI

Yazilar, Tibbi Calismalarda Bilimsel Calismanin  Yuritdimesi,
Raporlanmasi, Dizenlenmesi ve Yayinlanmasi igin Uluslararasi Tibbi
Dergi Editorleri Konseyi (International Council of Medical Journal Editors
(ICMJE)) Oneriler’ne uygun olarak hazirlanmalidir (Aralik 2019'da
glncellenmistir - http://www.icmje.org/icmje-recommendations). Bu
liste agagida gorulebilir.
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CONSORT Randominize kontrollli calisma

STROBE Gozlemsel epidemiyolojik ¢alismalar

STARD Tani yontemleri

PRISMA Sistemetik derleme ve metaanaliz

ARRIVE Deneysel hayvan calismalari

TREND Randomize olmayan tutum ve davranis ¢alismalar

Yazilar yalnizca derginin ¢evrimigi (online) makale génderme ve
degerlendirme sistemi araciligiyla génderilebilir.

www.dergipark.org.tr/en/journal/2846/submission/step/manuscript/
new. Baska herhangi bir arac araciligiyla gdénderilen yazilar
degerlendirmeye alinmayacaktir.

Dergiye gdnderilen yazilar oncelikle sekreterlik tarafindan yazinin
derginin kurallarina uygun olarak hazirlanip hazirlanmadigi yéninden
teknik bir degerlendirme surecinden gegecektir.

Derginin yazim kurallarina uymayan yazilar, diizeltme talepleriyle birlikte
gbnderen yazara iade edilecektir.

Yazarlarin yazilani hazirlarken ve sisteme yiiklerken asagidaki
konulara dikkat etmesi gerekmektedir:

Telif Hakki Devri ve Yazarlik Formunun Kabull ve ICMJE tyarafindan
énerilen Potansiyel Cikar Catismasi Bildiim Formu ik bagvuru
sirasinda (katkida bulunan tiim yazarlar tarafindan doldurulmalidir)
sisteme yUklenmelidir. Bu formlar www.dergipark.org.tr/tr/pub/tchd
adresinden indirebilirsiniz.

Kapak SayfasininHazirlanmasi:

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

Yazinin kapak sayfasinda yazinin ingilizce bashgi bulunmalidir. Kapak
sayfasl yazarlarin adlarini, akademik Gnvanlarinin, ORCID numaralarini,
kurumsal/mesleki baglantilarini, yazinin kisa baslhgini (en fazla 50
karakter), kisaltmalari, finansal agiklama bildirimini ve cikar catismasi
bildirimini icermelidir. Yazi Turkiye’de bulunan bir merkez tarafindan
goénderilmisse yazilar icin Turkge bir baslk da gereklidir. Bir yaz
birden fazla kurumdan yazar igeriyorsa, her yazarin adini, ayr olarak
listelenen kurumlarina karsilik gelen bir st simge numarasi izlemelidir.
TUm yazarlar icin icin isim soy isim, e-posta adresi, telefon ve faks
numaralar dahili iletisim bilgileri verilmelidir. Ayrica yazi ile ilgili olrak
iletisim kurulacak sorumlu sorumlu yazarin kim oldugu belirtilmelidir.

Onemli Uyari: Kapak sayfasi ayri bir belge olarak ytiklenmelidir.

Derleme tirt makalelerde ¢zet tek paragraf olacak sekilde hazirlanmali
e 300 kelime ile sinirl olmalidir. Bélimlendiriimis ézet hazirlanmasina
gerek yoktur. Derlemeler 8000 kelime ve 60 kaynak ile sinirlandirimaya
caligiimalidr.

Anahtar kelimeler:

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

YAZI TURLERI
Orijinal Arastirma Makalesi

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

Ana metnin icerecegi bolumler: Giris, Yontemler, Sonuclar, Tartisma

Baslhk: En ¢ok 20 kelime

Yapisal 6zet: En ¢ok 250 kelime. Bélumler: Amag, Gereg ve Yontem,
Sonugclar ve Tartisma

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

Sekiller ve tablolar: Sayi sinir yok ancak tam olarak gerekgelendiriimeli
ve aciklayict oimalidr.

Kaynaklar: En ¢gok 40.

Orijinal makale ingilizce ise, Ingilizce baslik, ingilizce yapilandirimis 6zet
(vapilandinimis, Ingilizce anahtar kelimeler). Makale Tirkge ise, Turkge
baglik ve Ingilizce baslik, Turkge yapilandirimis 6zet ve Ingilizce 6zet
(Amag, Gereg ve Yontem, Sonug ve Tartisma olarak yapilandinimistir),
Turkge ve Ingilizce anahtar kelimeler  gereklidir.

Cogu okuyucu ilk olarak baslik ve 6zeti okudugu ign bu bolimler kritik
Oneme sahiptir. Ayrica, cesitli elektronik veritabanlar yazilarin sadece
Ozetlerini indeksledikleri icin 6zette Gnemli bulgular sunulmalidir.

Makalenin diger boélumleri Giris, Gere¢ ve Yontemler, Sonuglar,
Tartisma, TesekkUr (gerekirse) ve Kaynaklar’dan olusmalidir. Makalelerin
tim bolimleri yeni bir sayfada baglamalidir.

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

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

Sekiller ve tablolar: Say sinir yok ancak tam olarak gerekcelendirilmeli
ve aciklayici oimalidr.

Kaynaklar: 80’e kadar

Derleme makaleleri, tiptaki belirli konularin kapsamli olarak gdzden
gegcirildigi, konunun tarihsel gelisimini, mevcut bilinenleri, arastinma
ihtiyaci olan alanlari iceren yazilarir. Konu hakkinda orijinal arastirmalari
yazarlar tarafindan yazimalidir. Tim derleme yazilar kabulden 6nce
diger yazilara esdeger degerlendirme sureclerine tabi tutulacaktir.

Derleme makaleleri sunlan icermelidir; ingilizce baglik, ingilizce ézet
ve Ingilizce anahtar kelimeler. Makale Tirkge ise, Tirkce baslk
ve ingilizce baslik, Tirkge 6zet ve ingilizce 6zet, Tirkge ve Ingilizce
anahtar kelimeler gereklidir.

Olgu Sunumu:

Kelime Sayisi: En fazla 2000 kelime

Ozet: En fazla 200 kelime

Anahtar Kelime: En az ¢ en fazla alti kelime

Tablo ve Sekil: Toplamda en fazla bes ile sinirlandirimistir.
Kaynaklar: En fazla 15

Dergiye sinirl sayida olgu sunumu kabul edilmektedir. Olgu sunumlarinin
tani ve tedavide zorluk olusturan, nadir, literatlrde yer almayan yeni
tedaviler sunanilging ve egitici olgularin segilmesine dikkat edilmektedir.
Olgu sunumu giris, olgu sunumu ve tartisma icermelidir.

Olgu sunumlan sunlari icermelidir; ingilizce baslik, ingilizce Ozet ve
Ingilizce anahtar kelimeler. Makale Turkge ise, Turkge baslik ve Ingilizce
baslk, Turkce 6zet ve Ingilizce ©zet, Turkge ve Ingilizce anahtar
kelimeler gereklidir.

Editére mektup:

Kelime sayisi: En fazla 1500 kelime

Sekil ve tablolar: En fazla 3

Kaynaklar: En fazla 15

Editére mektup daha &nce vyayinlanmis bir makalenin  dnemli
balumlerini, gézden kagan yonlerini veya eksik bdltimlerini tartisir. Dergi
kapsaminda okurlarin dikkatini ¢cekebilecek konularda, dzellikle egitici
vakalarda yer alan yazilarda editére mektup seklinde de génderilebilir.
Okuyucular ayrica yayinlanan yazilar hakkindaki yorumlarini editére
mektup seklinde sunabilirler. Bir ¢zet ve Anahtar Kelimeler dahil
edilmemelidir. Tablo, sekil, goérintl icerebilir. Metin alt bagslklar
icermemelidir. Yorum yapilan makaleye bu yazinin iginde uygun sekilde
atifta bulunulmalidir.
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Editére mektuplar; ingilizce baslk. Tirkiye’de bulunan bir merkez
tarafindan goénderiimisse editér mektubu icin TUrkge bir baslk da
gerekmektedir.

Calisma Metodlari:

Turkiye Cocuk Hastaliklar Dergisi arastirmanin seffafligini artirmak ve
devam etmekte olan arastirmalar hakkinda ilgili kisileri bilgilendirmek
icin galisma metodlar yayinlamaktadir. Calisma metodlarinin yayin
karari editor tarafindan veriimektedir. Pilot calismalarin veya fizibilite
calismalarinin metodlari genellikle yayinlanmamaktadir.

Calisma metodlan  yazilar, c¢alismanin  hipotezi, gerekgesi ve
metodolojisi hakkinda ayrintili bir agiklama sunan SPIRIT yénergelerine
uymalidir. Tim galismalar igin etik kurul onayr alinmis olmalidir. Klinik
arastirmalar i¢in tim protokoller, arastirma kayit numarasini ve kayit
tarihi verilmelidir.

Tablolar

Tablolar, referans listeden sonra ana belgeye dahil edimelidir ana
metin icine yarlestiriimemelidir. Ana metinde atifta bulunduklan sirayla
numaralandiriimalidir. Tablolarin tzerine agiklayici bir baslik konulmalidir.
Tablolarda kullanilan kisaltmalar ana metinde tanimlansalar bile
tablolarin altinda dipnotlarla tanimlanmalidir. Tablolarda sunulan
veriler, ana metinde sunulan verilerin tekrari olmamali, ancak ana
metni desteklemelidir. Kisaltmalar icin asagidaki semboller sirayla
kullaniimalidir: *, t, £, §, [, 1, **, t—, 1t

Sekiller ve sekil alt yazilan

Sekiller, grafikler ve fotograflar, génderim sistemi araciligiyla ayr
dosyalar (TIFF veya JPEG formatinda) olarak génderilmelidir. Dosyalar
bir Word belgesine veya ana metne vyerlestiriimemlidir. Sekil alt
birimleri oldugunda, alt birimler tek bir goérintl olusturacak sekilde
birlestirimemeli, her alt birim, basvuru sistemi araciligiyla ayri ayri
yUklenmelidir. Resimlerin Uzerine etiketleme (6rnegin a,d,c,d gibi)
yapiimamalidir. Sekil altyazilarini desteklemek igin gérintilerde kalin
ve ince oklar, ok uglar, yidizlar, yidiz isaretleri ve benzeri isaretler
kullanilabilir. Gérinttlerde bir bireyi veya kurumu gdsterebilecek her
turld bilgi kor edilmelidir. Génderilen her bir seklin ¢6zinurligu en
az 300 DPI olmalidir. Degerlendirme slrecinde gecikmeleri énlemek
icin, gdnderilen tUm sekiller net ve blytk boyutlu olmalidir (en kigik
boyutlar: 100 x 100 mm). Sekil aciklamalar ana metnin sonunda
metindeki siraya gdre ayr ayn listelenmelidir.

Makalede kullanilan tim kisaltmalar ve akronimler, hem &zet hem de
ana metinde ilk kullanimda tanimlanmalidir. Kisaltma, tanimin ardindan
parantez i¢inde verilmelidir.

Ana metinde bir ilag, Urln, donanm veya yazilim programindan
bahsedildiginde, Urdntn adi, Grlnin dreticisi ve sehri ve sirketin
Ulkesini (ABD’de ise eyalet dahil) iceren Urlin bilgileri, parantez icinde
asagidaki bicimde saglanmalidir: The skin prick tests were performed
using a multi-prick test device (Quantitest, Panatrex Inc, Placentia,
Callifornia, USA)

TUm referanslar, tablolar ve sekiller ana metin iginde belirtiimeli ve
ana metin icinde belirtildikleri sirayla numaralandirimalidir.  Orijinal
makalelerin kisitliliklari tartisma bélumua i¢inde sonug¢ paragrafindan
once belirtilmelidir.

KAYNAKLAR

Yayinlara atif yapilirken, en son ve en gtincel yayinlar tercih ediimelidir.
Yazarlar on yildan eski referanslari kullanmaktan kaginmalidir. Yazilarda
10 yildan eski tarihli referans sayisinin toplam referans sayisinin %20’sini
gecmemesine dikkat edilmelidir. Elektronik olarak yayinlanmis ancak
cilt ve sayfa numarasi verimemis yazilar atfedilrken DOl numarasi
verilmelidir. Yazarlar kaynaklarin dogrulugundan sorumludur. Referans
numaralart metindeki ctimlelerin sonunda metinde kullanildiklari sira ile
numaralandirimalidir. Dergi adlari “Index

Medicus” veya “ULAKBIM/Turkish Medical Index” de listelendigi gibi
kisaltimalidir. MUmkin oldugunca yerel referanslar kullanimalidir.
Kaynaklar asagidaki 6rneklere uygun olarak yazimalidr.

Kaynak dergi ise;

Yazar(lar)n soyadi adinin basharf(ler)i (6 ve daha az sayida yazar igin
yazarlarin tmd, 6’nin Uzerinde yazari bulunan makaleler icin ilk 6 yazar
belirtimeli, Tlrkge kaynaklar igin “ve ark.”, yabanci kaynaklar igin “et
al.” ibaresi) kullaniimalidir. Makalenin baslidi. Derginin Index Medicus’a
uygun kisaltilmig ismi

(http://www.ncbi.nlm.nih.gov/sites/entrez/query.fcgi?db=nimcatalog)
Yil;Cilt:llk ve son sayfa numarasi.

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

Kaynak dergi eki ise;

Yazar(lar)in soyadi adinin basharf(ler)i. Makalenin basligi. Derginin Index
Medicus’a uygun

kisaltiimis ismi (http://www.ncbi.nim.nih.gov/sites/entrez/query.
fegi?db=nimcatalog) Yil;Cilt

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

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

Kaynak kitap ise;

Yazar(lar)n soyadi, adinin basharf(ler)i. Kitabin adi. Kaginci baski
oldugu. Basim yeri: Basimevi, Basim Yil.

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

Kaynak kitaptan bélim ise;

Bolim yazar(larinin soyadi adinin basharf(ler)i. Bolim basldr. In:
Editér(ler)in soyadi, adinin basharf(ler)i (ed) veya (eds). Kitabin ad..
Kaginci baski oldugu. Basim yeri: Yayinevi,

Baski yili:BélUmUn ilk ve son sayfa numarasi.

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

Kaynak toplantida sunulan bildiri ise;

Yazar(larin soyadi adinin basharf(leni. (6 ve daha az sayida yazar
icin yazarlann timud, 6'nin Uzerinde yazar bulunan bildiriler igin
ik 6 yazar belirtimeli, Tlrk¢e kaynaklar icin “ve ark.”, yabanci
kaynaklar icin  “et al.” ibaresi kullanimalidir).Bildirinin  baghg.
Varsa In: Editor(ler)in soyadi adinin basharf(ler)i (ed) veya (eds).
Kitabin adi. Toplantinin adi; Tarihi; Toplantinin yapildigi sehrin ad,
Toplantinin  yapildigi  Ulkenin adi. Yayinevi; Yil. Sayfa numaralari.

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

Kaynak elektronik dergi ise;

Yazar(lar)in soyadi adinin basharf(ler)i. (6 ve daha az sayida yazar igin
yazarlarin timu, 6’nin Gzerinde yazari bulunan makaleler icin ilk 6 yazar
belirtiimeli, Turkge kaynaklar igin “ve ark.”, yabanci kaynaklar igin “et
al.” ibaresi kullaniimalidir). Makalenin baslidi. Derginin Index Medicus’a
uygun kisaltimis ismi Yil; Cilt (Sayi). Available from: URL adresi. Erisim
tarihi: GUn.Ay.YIl.

Ornek: Arrami M, Garner H. A tale of two citations. Nature
2008;451(7177): 397-9. Available from: URL:www.nature.com/nature/
journal/v451/n7177/full/451397a.html. Aaccessed 20 January 2008.
Kaynak web sitesi ise:

Web sitesinin ad. Erisim tarihi. Available from: Web sitesinin adresi.
Ornek: Centers for Disease Control and Prevention (CDC). Erisim
tarihi: 12 Mart 2013. Available from: http://www.cdc.gov/

Kaynak tez ise:

Yazarin soyadi adinin bas harfi. Tezin basligi (tez). Tezin yapildigi sehir
adi: Universite adi (Universite ise); Yili.
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Ornek: Ozdemir O. Fibrilin-1 gen polimorfizmi ve mitral kapak
hastaligi riski. (Tez). Ankara: Gazi Universitesi, 2006.”

Diizeltme istenmesi asamasi:

Bir makalenin hakemler tarafindan istenen degisiklikler yapilmis
kopyas! gonderilirken yazar, hakemler tarafindan istenen her
aciklama/dizeltmeye cevap vermekle yUkimludir.  Yazarlar
hakemlerin diizeltme/agiklama isteklerini her istegin ardindan olacak
sekilde madde madde agikimali, dizeltimis kopyaya yazilacak metin
bu agiklamanin altina eklemelidir. Dizeltme yapiimis kopya dergiye
ayr bir kopya olarak ytklenmelidir. DUzeltimis yazilar dizeltme
isteginin génderilmesinden itibaren 30 gin icinde goénderiimelidir.
Yazinin duzeltiimis kopyaslistenilen sirede gonderilmezse yazi
sistemden ototmatik olarak dusurllecektir ve tekrar basvuru
yapillmasi gerekecektir. Eger yazarlar ek zaman talep ediyorlarsa bu
taleplerini ilk 30 gunlik stire sona ermeden 6nce dergiye iletmelidir.

Kabul edilen yazilar dilbilgisi ve noktalama isaretleri yéntinden kontrol
edilir. Kabul slireci ve dizenleme islemleri tamamlandiktan sonra yazi
dergi web sayfasinda cilt ve sayfa numarasi verimeden DOI verilerek
yayinlanir.

Yazar Listesi/Sirasi Degisimi

Yazi génderildikten sonra yazar listesinin/sirasinin degistiriimesi ( yazar
adlarnin silinmesi veya yeni yazar adi eklenmesi gibi) talepleri yayin
kurulunun onayina tabidir. Bu talep yazar degisiklik formunun doldurulup
dergiye yuklenmesi ile talep edilebilir. Bu form asagidakileri igerecek
sekilde doldurulmalidir: Talebin gerekgesi, yani yazar listesi, tUm yazarlar
tarafindan (yeni ve eski) imzalanan yeni bir telif hakki transfer formu, yeni
yazar tarafindan imzalanmig gikar ¢atismasi formu.

Yazinin Geri Cekilmesi Talebi

Turkiye Cocuk Hastaliklari Dergisi yUksek kaliteli yazilar yayinlamayi ve
yayin etigini korumayi taahhtt etmektedir. Yazarlardan, yayin etiginde
ve yazilarin kalitesinde tavsiye edilen kurallara uymalari beklenmektedir.

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

Bir makalenin inceleme streci alti aydan uzun bir zaman almis ve

yazarlara karar bildirilmemisse yazinin geri ¢ekime talebi olumlu
karsilanir.

INSTRUCTIONS FOR AUTHORS

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

The publication language of Turkish Journal of Pediatric Disease is
English. However, the journal welcomes manuscripts both in Turkish
and English for the evaluation. The authors of articles who had
manuscript in Turkish are required to provide an English version of their
accepted article before the publication.

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

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

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

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

in Chief is the final authority in the decision-making process for all
submissions.

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

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

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

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

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

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

3. Final approval of the version to be published; AND
4. Agreement to be accountable of all aspects of the work in
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ensuring that questions related to the accuracy or the integrity of any
part of the work are appropriately investigated and resolved.

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

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

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

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

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

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

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

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

MANUSCRIPT PREPARATION

The manuscripts should be prepared in accordance with the ICMJE-
Recommendations for the Conduct, Reporting, Editing, and Publication

of Scholarly Work in Medical Journals (updated in December 2019 -
http://www.icmje.org/icmje-recommendations).

CONSORT Randomised controlled trials

STROBE Observational epidemiological research
STARD Diagnostic accuracy

PRISMA Systematic reviews and meta-analysis
ARRIVE Experimental animal studies

TREND Non-randomized public behavior

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

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

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

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

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

Preparation of the Manuscript Title page:

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

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

Important Notice: The title page should be submitted separately.

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

MANUSCRIPT TYPES

Original Articles:

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

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

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

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

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

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

Review Articles:
Word count: up to 5000

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

Keywords: 3-6 word, listed in alphabetical order.

Figures and tables: are not limited, but must be justified
thoroughly

References: up to 80

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

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

Case Reports:

Word count: up to 2000

Abstract: up to 200

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

References: up to 15

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

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

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

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

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

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

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

Tables

Tables should be included in the main document, presenting after
the reference list, and they should be numbered consecutively
in the order they are referred in the main text. A descriptive title
must be placed above the tables. Abbreviations used in the tables
should be defined below the tables by the footnotes (even if they
were defined within the main text). Data presented in the tables
should not be a repetition of the data presented within the main
text but should be supporting the main text. The following symbols
should be used for abbreviations in sequence: *, T, %, §, |, 1, **,
Tt 3.

Figures and Figure Legends

Figures, graphics, and photographs should be submitted as
separate files (in TIFF or JPEG format) through the submission
system. The files should not be embedded in a Word document or
in the main document. When there are figure subunits, the subunits
should not be merged to form a single image. Each subunit should
be submitted separately through the submission system. Images
should not be labeled (a, b, ¢, etc.) to indicate figure subunits. Thick
and thin arrows, arrowheads, stars, asterisks, and similar marks
can be used on the images to support figure legends. Like the rest
of the submission, the figures should also be blind. Any information
within the images that may indicate an individual or an institution
should be blinded. The minimum resolution of each submitted
figure should be 300 DPI. To prevent delays in the evaluation
process, all submitted figures should be clear in resolution and
large size (minimum dimensions: 100 x 100 mm). Figure legends
should be listed at the end of the main document.

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

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

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

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

REFERENCES

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

If the reference is a journal;

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

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

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

If the reference is a journal supplement;

Author(s)’ surname and initial(s) of the first name. Title of the
article. Title of the manuscript abbreviated according to Index
Medicus (http://www.ncbi.nlm.nih.gov/sites/entrez/query. fcgi?db
=nlmcatalog). Year;Volume (Suppl. Supplement number): First and
last page number.

Example: Queen F. Risk assessment of nickel carcinogenicity
and occupational lung cancer. Envirol Health Perspect 1994;102
(Suppl. 1):52755-S2782.

If the reference is a book;

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

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

If the reference is a book chapter;

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

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

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

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

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

If the reference is an online journal:

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

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

If the reference is a website:

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

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

If the reference is a thesis:

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

Example: Ozdemir O. Fibrilin-1 gene polymorhism and risk of
mitral valve disorders. (Thesis). Ankara: Gazi University, 2006.

REVISIONS

When submitting a revised version of a paper, the author must
submit a detailed “Response to the reviewers” that states point by
point how each issue were raised by the reviewers, and where it
can be found (each reviewer's comment, followed by the author’s
reply and line numbers where the changes have been made)
as well as an annotated copy of the main document. Revised
manuscripts must be submitted within 30 days from the date of
the decision letter. If the revised version of the manuscript is not
submitted within the allocated time, the revision option may be
cancelled. If the submitting author(s) believe that additional time
is required, they should request this extension before the initial 30-
day period is over.

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

CHANGE OF AUTHORSHIP AND WITHDRAWAL REQUEST
Change of Authoship

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

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

Withdrawal Policy

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

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

In a case where a manuscript has taken more than six months’ time
for the review process, that this allows the author for withdrawing
the manuscript.
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Amag: infantil hemanjiyomlar ¢ocukluk gaginin en sik goriilen vaskuler timérleridir. Kendiliginden kiigtlme ézelligi
izlemde avantaj saglasa da yerlesim yerine bagl olarak olusturdugu komplikasyonlar nedeni ile %10-20 hastada tedavi
gerekmektedir. Calismada propranolol tedavisi baslanan ve i¢ organ tutulumu agisindan taranan hastalarda, propranolol
tedavisinden fayda gérme orani ve tek veya ¢oklu tutulumun prognoza olan etkisinin belirlenmesi amagclandi.

Gerec ve Yoéntemler: infantil hemanjiyom nedeniyle 2015-2018 tarihleri arasinda merkezimize bagvuran ve oral prop-
ranolol tedavisi baglanan 60 hastanin demografik dzellikleriyle birlikte basvuru anindaki, izlem sirasindaki ve son kontrol-
deki hemanjiyom boyutlari, tedavi endikasyonlari, tedavi sureleri, tedavi yanitlar ve tedavi 6ncesi kardiyak degerlendirme
sonugclari degerlendirildi.

Bulgular: Hastalarin 37’si (%61.7) kizdi, lezyonlarin ortanca fark edilme yasi 3 ay iken, tedavi baglama ortanca yasl 5
ayd. izlem siiresi ortalama 21 aydi ve propranonol tedavisinin ortalama 8 ay siire ile verildigi saptandi. En sik %26.7
oranla bas ylz bdlgesi yerlesimli hemanjiyom goérildi. Hemanjiyomlar en sik ylzeyel ve lokalize sekildeydi. Ortalama
hemanjiyom blyUdkligl 12.3 cm?, ortanca 3.50 cm? olarak saptandi. En kiiglk lezyon 0.25 cm?, en blyUk lezyon 225
cm? olarak saptandi. 43 hastada (%71.6) lezyonlar tek sayida iken, 17 hastada (%28.3) iki ve Uzerinde lezyon vardi.
Calismamizda farkli lokalizasyonlarda en fazla U¢ lezyonu olan hastalar mevcuttu. Multifokal hemanjiyom izlenmedi.
Komplikasyon goértime orani %33.3't0 ve kanama 12 hasta ile en sk gértlen komplikasyon oldu. Tedaviye en sik
ailenin kozmetik nedenli kaygisi (%30) nedeniyle baslanmisti. Tedavi yanitlarina gére 15 hastada tedaviye yanitsizlik veya
minimal derecede regresyon (<%25), 45 hastada ise %25 Uzerinde yanit goruldi. Olgularin hastanemizde rutin tedavi
Oncesi bakilan elektrokardiyografi ve risk faktért durumunda bakilan ekokardiyografi sonuglari degerlendirildigi zaman
hicbir hastada propranolol tedavisi almasina engel durum olusturacak patoloji saptanmadi.

Sonug: infantil hemanjiyomlar siklikla sacl deri-boyun ve yiiz bélgesi olmak (izere viicudun cesitli lokalizasyonlarinda
gorulebilmektedir. Coklu tutulumun propranolol tedavisi etkinligi Uzerine yaptigimiz bu ¢alisma, hemanjiyomun tek loka-
lizasyon veya ¢oklu lokalizasyon tutulumunun tedavi yaniti Uzerine etkisi olmadigini gostermistir.

Anahtar Sozciikler: Cocukluk cag, infantil hemanjiyom, Prognoz, Propranolol, Vaskiler anomaliler
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ABSTRACT

Objective: Infantile hemangiomas are the most common vascular tumors in childhood. Although spontaneous regression provides an
advantage in clinical follow-up; treatment is required in %10-20 of the patients due to complications it creates depending on the location.
In the study, it was aimed to determine the rate of benefit from propranolol treatment and the effect of single or multiple involvement on
prognosis in patients who were started on propranolol treatment and were screened for internal organ involvement.

Material and Methods: The demographic characteristics of 60 patients who were admitted to our center for infantile hemangioma
between 2015 and 2018 and were started on oral propranolol therapy, along with the hemangioma size at the time of admission, during
follow-up and at the last control , treatment indications , treatment durations, treatment responses and pre-treatment cardiac evaluation
results were evaluated.

Results: Thirty-seven (61.7%) of the patients were female, the median age of recognition of lesions was 3 months, and the median age of
initiation of treatment was 5 months. The average follow-up period was 21 months and it was found that propranonol treatment was given
for an average of 8 months. The most frequently %26.7 compared head of localized facial hemangioma was observed. Hemangiomas
were mostly superficial and localized. The mean hemangioma size was 12.3 cm?, and the median was 3.50 cm?. The smallest lesion
was 0.25 cm? and the largest lesion was 225 cm?. While 43 patients (%71.6) had an odd number of lesions, 17 patients (%28.3) had
two or more lesions. In our study, there were patients with at most three lesions in different localizations. Multifocal hemangioma was
not observed. Complication incidence rate was %33.3 and bleeding was the most common complication with 12 patients. The most
common treatment was started due to the cosmetic concern of the family (%30). Response to treatment in 15 patients treated according
to unresponsiveness or minimal regression (<%25) and response was seen in 45 patients over %25. When the electrocardiography
results of the patients before routine treatment in our hospital and echocardiography results in the case of risk factors were evaluated, no
pathology that would prevent the patients to receive propranolol treatment was found.

Conclusion: Infantile hemangiomas can be seen in various localizations of the body often in the scalp, neck and face. This study on the
efficacy of propranolol treatment of multi-involvement showed that single localization or multiple localization involvement of the hemangioma
had no effect on treatment response.

Key Words: Childhood, Infantile hemangioma, Prognosis, Propranolol, Vascular anomalies

bir birimi tutarlar. Multifokal infanti hemanjiyom en az bes
tane hemanjiyom olmasi durumudur. (Eskiden adlandinldigi
ismiyle benign/difiiz neonatal hemangiomatozis). indetermite
hemanjiyom grubu ise diger gruplara uymayan hemanjiyom
tipidir. iH’lar en sk yiz (%40) ve boyun (%20) bdlgesinde
gorultr. Ancak ic organlar da dahil olmak Uzere vicudun her
yerine lokalize olabilir (4).

GiRIiS

infantil hemanijiyomlar (iH) cocukluk caginda en sik gorilen
gorulen vaskuler timaorler olup, gelisimsel olarak erken ve hizli
proliferasyon fazini spontan ve yavas invollisyon fazi izler. Siklikla
parlak kirmizi renkte yUzeyel lezyon seklinde gorilmesiyle birlikte
bazen cildin dermis tabakasina ve i¢ organlara da yerlesebilen,
olusturdugu komplikasyonlar ve kalici deformite riski nedeniyle
tedavi ihtiyaci olabilen iyi huylu kitlelerdir (1,2).

infantil hemanjiyomlarn blylk cogunlugu 2-6. aylar arasinda
kendiliginden kigulUrler. Ancak %10-20 oraninda komplikasyon
gelisen veya komplikasyon gelisme riski nedeniyle tedavi ihtiyaci
dogan hasta mevcuttur. Ulserasyon, kanama, fonksiyon kaybi
ve sekil bozuklugu sik gérulen komplikasyonlardir (5).

infantil  hemanjiyomlar karakteristik bir gelisim gosterirler.
Genellikle erken neonatal dénemde ortaya cikarlar. 1-3 haftalik
latent periyottan sonra tipik olarak blyUimeye baglar. Blylme
hizi dogrusal degildir. Ozellikle ilk 3 ay boyunca hizli bir blylime
gbsterir ve yasamin 5-8.aylar arasinda maksimum boyuta
ulagirlar. Yaklasik %80 oraninda bUyUmesini bu dénemde
tamamlamis olur. Segmental veya derin IH'u olan hastalarda
yasamin 9-12. ayina kadar ve nadiren 24. aya kadar blylime
devam edebilir. Genellikle kismi stabilizasyon periyodunun
ardindan spontan kucuUlme baslar. Vakalarin %90’ inda 4 yasina
kadar kucUlme tamamlani, daha derin hemanjiyomu olan
hastalarda 7-8 yaslarina kadar devam edebilir (3).

infantil  hemanjiyom tanisi coguniukla 6ykii ve Klinik ile
konulabilmektedir. Ancak subkutan yerlesim gdsteren ve deri
ylizeyinde bulgu vermeyen derin iH’larin taninmasi zor olabilir.
Bu durumda ultrasonografi (USG), doppler USG, manyetik
rezonans gorunttleme (MRG) tanida yardimci olabilmektedir (6).

infantil hemanjiyomlarin gogu bekle ve gor yaklasimi ile tedavi
ihtiyaci olmadan kendini sinirlar. Bazi hemanjiyom tiplerinin ise
hemen tedavi edilmesi gerekir (7). Medikal tedavi hemanjiyom
anatomik olarak riskli bdlgelerdeyse (periokdiler, havayolu ve
anogenital bolge) veya hizll blylme gostermesi obstruksiyona,
Ulserasyona veya organ disfonksiyonuna neden olacaksa
gereklidir (8).

Anatomik lokalizasyonuna gore hemanjiyomlar; ylzeyel, derin,
mikst ve kaverndz tip hemanjiyom olarak siniflandirimaktadir
(8). Anatomik dagiima goére yapilan diger siniflamada ise

hemanjiyomlar lokal, segmental, multifokal ve belirsiz tip olarak
isimlendirilir. Lokalize iH’lar en sik gdriilen tip olup, oval veya
yuvarlak sekilli kiigik bir alanda yerlesim gosteren lezyonlardir.
Segmental IH'lar ise daha genis bir anatomik bdlgeyi (lokalize
iH’lardan en az 4 kat daha genis bir alan) veya gelisimsel

Son on yilda IH'un patogenezi ve klinik seyri hakkinda etkileyici
ve temel degisiklikler olmasina ragmen, en belirgin dedisiklikler
tedavi standardinda beta bloker tedaviye dogru tam bir kayma
ile gerceklesmistir (9). Calismamizda hemanjiyom hastalarinda
yeni bir ¢igir agan propranolol tedavisinin ¢oklu lokalizasyon
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tutulumu olan hastalardaki prognostik degerinin belirlenmesi
amaglanmistir.

GEREGC ve YONTEMLER

infantil hemanjiyom nedeniyle 2015-2018 tarihleri arasinda
merkezimize basvuran ve oral propranolol tedavisi baglanan
60 hastanin demografik dzellikleriyle birlikte basvuru anindaki,
izlem sirasindaki ve son kontroldeki hemanjiyom boyutlar,
tedavi endikasyonlari, tedavi sureleri, tedavi yanitlar ve tedavi
oOncesi  kardiyak degerlendirme  sonuclar  degerlendirildi.
Calismaya alinan hasta kayitlarina Saglk Bilimleri Universitesi
Ankara Cocuk Saglg ve Hastaliklar Hematoloji Onkoloji Saglik
Uygulama ve Arastirma Merkezi hasta veri sistemi SARUS
Klinik Portal (EES-Entegre Enformasyon Sistemleri Egitim
ve Danismanlik Tic. A.S.) Uzerinden ulasildi. Saglik Bilimleri
Universitesi Ankara Cocuk Saglgi ve Hastaliklan Hematoloji
Onkoloji Egitim ve Arastirma Hastanesi Klinik Arastirmalar Etik
Kurulu’ndan 2018-191 numarall protokol kodu ile onay alindi.

Hastalarin yagl, cinsiyeti, ilk bagvuru tarihi ve bagvuru yakinmasi,
fizik muayene bulgulari, lezyonun anatomik lokalizasyonu, tipi,
sayisl, basvuru anindaki, takip sirasindaki ve son kontroldeki
hemanjiyom boyutlar (fizik muayene, USG, MR), tedaviye
baslama vyasl, tedavi baslama ve bitirme endikasyonlari,
tedavi sUresi, tedavi baslamadan 6nce ve tedavi sirasindaki
kardiyak deg@erlendirme sonuglari, tansiyon degerleri, hastanin
ek hastaligi olup olmadigi ve ilag etkilesimi agisindan ek ilag
kullanimi kaydedildi.

istaktiksel analiz

Arastirma verilerinin istatistiksel analizleri igin Statistical Package
for Social Sciences (SPSS), Windows igin sirim 25.0 (Statistical
Package for the Social Sciences) (SPSS Inc. Chicago, USA)
bilgisayar paket programikullaniimistir. Tanimlayici istatistiklerden
yararlanildi. Veriler n (%) veya ortalama + standart sapma veya
ortanca (IRQ) olarak 6zetlendi.

BULGULAR

Calismaya dahil edilen altmis olgunun 37’si (%61.7) kiz, 23’0
(%38.3) erkekti. Ortalama olarak hastalara 9 ay civari, ortanca
5 aylikken tedavi baglandigl goértldu. Hasta grubumuzda en
erken 2 aylikken, en ge¢ 81 aylikken tedaviye baslanmisti.
Propranonol tedavisinin ortalama 8 ay sure ile verildigi saptand..
Olgularin basvuru sirasindaki ortalama yasi 7 ay, ortanca yas
3 ay (en kiguk 1 ay, en blytk 80 ay) olarak ve izlem sUresi
ortalama 21 ay olarak saptandi.

Morfolojik 6zelligine goére siniflandinldigi zaman 40 (%66.6)
hastada yUzeyel tip, 10 (%16.6) hastada mikst tip, 5 (%8.3)
hastada derin tip ve 5 (%8.3) hastada kaverndz tip hemanjiyom
saptandi. YUz, gévde ve perineal-gluteal bdlgedeki lezyonlarin
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daha cok ylzeyel tipte (n:16) ve karacigerdeki lezyonlarin
¢ogunlunun kaverndz tipte (n:5) oldugu gortldd. Hemanjiyom
yerlesim vyeri ile morfolojik 6zelligi arasinda istatistiksel olarak
anlamli iliski saptanmadi (p:0.464). Ayrica hemanjiyomun
tek veya coklu olmasi ile morfolojik 6zellik arasinda da iligki
saptanmadi (p:0.622).

Olgularin 16 (%26.7) ‘sinda hemanjiyom bas-ytz bolgesinde,
13 (%21.7)Unde bas-sacl deri boyun bolgesinde, 5
(%8.3)’inde gdvde, 10 (%16.7)’'unda perineal-gluteal bdlgede,
7 (%11.7)sinde karaciger, 9 (%15)unda da ekstremite
yerlesimliydi (Grafik-1).

Anatomik dagiima goére hemanjiyom tiplerini Tablo I'de
gOsterildigi Uzere degerlendirdigimiz zaman 36 hastada (%60)
lokalize, 19 hastada (%31.6) segmental ve 5 hastada (%8.3)
belirsiz tipte hemanjiyom izlendi. 5 ve Uzeri sayida hemanjiyomu
olan hasta olmadigi icin multifokal hemanjiyom ise hicbir hastada
tanimlanamadi. Galismamizda lokalize tipte lezyonlar daha ¢ok
yUz (n:11), bas-boyun (n:7) ve perineal-gluteal (n:9) bdlgede,
segmental lezyonlar ise daha ¢ok ekstremite (n:6), bas-boyun
(n:5) ve ytzde (n:4) goruldu. Fakat lezyon yeri ile dagiima gére
hemanjiyom tipleri arasinda istatiksel olarak anlamli bir iligki
saptanmadi (p:0.570).

Calismamizda hemanjiyom boyutu iki dikey ylzey ¢apinin esnek
bir dlciim bandi ile dlcliimesi ile elde edildi. Olclilemeyecek
lokalizasyonda olan lezyonlarda goruntlleme ydntemlerinden
destek alindi. Galismamizdaki en klgUk lezyon 0.25 cm?, en
blyUk lezyon 225 cm? olarak saptandi. Ortalama hemanjiyom
blayUkligu 12.3 cm?, ortanca hemanjiyom bUyUdkliagu 3.50 cm?
olarak saptandi. Ortalama ile ortanca arasindaki bu fark blytk
hemanjiyomlarin ortalama buUyUkIUgt arttrmasi  sonucunda
olusmustur.

Hemanjiyomlari  bUydkliklerine gbre siniflandirdigmizda 48
lezyon (%57.8) 5 cm?’den kliglk, 27 lezyon (%32.5) 5-25 cm?
arasinda ve 8 lezyon (%9.7) 25 cm?den blyUktl. Bas-boyun,
ylz, karaciger ve gluteal-perineal bdlgedeki hemanjiyomlarin
genellikle 5 cm?den klcgUk boyutlu oldugu ve 25 cm?den
bldytk hemanjiyomlarin genellikle ekstremite yerlesimli oldugu
gorulda (Tablo I).

Hemanjiyomlar lezyon sayisina gére degerlendirildiginde 26°sI kiz
ve 17’si erkek olmak Uzere toplam 43 hastada (%71.6) lezyonlar
tek sayida iken, 11 kiz ve 6 erkek ile toplam 17 hastada (%28.3)
ise iki ve Uzerinde lezyon vardi. Lokalize hemanjiyomlarin daha
¢ok tek sayida oldugu gortldu (p:0.016).

Olgulann hastanemizde rutin tedavi &ncesi bakilan elektrokardiyografi
(EKG) ve risk faktord durumunda bakilan ekokardiyografi (EKO)
sonucglan degerlendirildigi zaman higbir hastada propranolol
tedavisi almasina engel durum olusturacak patoloji saptanmadi.
Olgularin 33’0ntn EKO’sunda herhangi bir patoloji saptanmadi.
Patoloji saptanan 20 olgunun 7’sinde PFO, 6’'sinda ASD, 1
hastada VSD, 1 hastada MY, 1 hastada TY, 1 hastada MVP,
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Tablo I: Anatomik dagihma gére hemanjiyom tipi ile lezyon yeri iliskisi.

Anatomik Dagilima Gére Hemanjiyom Tipleri

Lezyon Yeri . .. .
Lokalize Segmental Belirsiz Multifokal

Yiz 11 4 1 0
Bas-boyun 7 5 1 0
Govde 3 2 0 0
Ekstremite 1 6 2 0
Karaciger B 1 1 0
Perineal-gluteal bolge 9 1 0 0
Toplam (n,%) 36 (%60) 9 (%31.6) 5 (%8.3) 0
Tablo II: Hemanjiyom biiyiikliik gruplar ve yerlerine gére dagilimi.

oeyortyor <5 cm? 5-25 cm? >25 cm? Toplam

n (%) n (%) n (%) n (%)
Yiz 3(27.1) 9(33.3) 0 22 (26.5)
Bas-boyun 8 (16.7) 7 (25.9) 1(12.5) 6 (19.3)
Ekstremite 5(10.4) 1(3.7) 4 (50) 0(12.0)
Goévde 1(@.1) 4 (14.8) 2 (25) 7 (8.4)
Karaciger 13 (27.1) 3(11.1) 0 6 (19.3)
Perineal-gluteal bdlge 8 (16.7) 3(11.1) 1(12.5) 2 (14.5)
Toplam 48 (100) 27 (100) 8 (100) 83 (100)
1 hastada PS (hafif derece), 1 hastada PDA ve 1 hastada ise TARTISMA

LV'de hafif dilatasyon saptandi. 7 hastada ise EKO yapiimamisti.
EKG’de patolojik bulgu saptanan olgu olmadi.

Tedavi vyanitlar, lezyon boyutlarinin  tedavi 6ncesi ve
sonrasindaki  boyutlan  karsilastinlarak hemanjiyomun  klinik
yanitina gore lezyonda kiclilme ve yanitsiz olmak Uzere 2
ana grupta degerlendirildi. Lezyonda kugUlme durumu ise
boyutun klcllme ylUzdesine goére 3 grupta degerlendirildi.
%75 ve Uzeri kugulmeler mikemmel derecede regresyon,
%51-74 oraninda kigutlmeler iyi derecede regresyon, %26-
50 oraninda kigulmeler orta derecede regresyon ve %25 ve
altindaki kigulmeler yanitsiz veya minimal regresyon olarak
tanimlandi. Calismamizda 22 hastada mikemmel derecede
regresyon (boyutta kiicllme orani>%75) mevcuttu. Hastalarin
11’inde iyi derecede regresyon (boyutta klcllme orani %50-
74), 12'sinde orta derecede regresyon (boyutta kigilme orani
%25-49), 15 hastada ise minimal derecede regresyon veya
tedaviye yanitsizlik (boyutta klcgllme orani <%25) gorildi
(Grafik-2). Tedavi yanitlar ile lezyon sayisi, lezyon yeri veya
tedavi bagslama yasi (< 6 ay ve > 6 ay) arasinda istatistiksel
anlamda iligki saptanmadi (sirasiyla p:0.343, p:0,404, p:0.315).
MuUkemmel derece regresyonun (> %75 klglime) 5 cm?’den
kUcUk lezyonlarda daha fazla géruldtgu saptandi (p:0.025).

Tedavi 33 hastada (%55) kicUime olmasi, 8 hastada (%13.3)
iylesme olmasi ve 15 hastada (%25) yanitsizlik nedeni ile
sonlandinimigti. 2 hastada bronsiolit (%3.3) ve 2 hastada (%3.3)
huzursuzluk sikayetleri olmasi Uzerine tedaviye ara veriimis ve
takiplerinde hemanjiyom boyutlarinda spontan ktgtlme olmasi
Uzerine hastanin tedavilerine devam edilmemisti.

infantil hemanjiyomlardaki kiz Gstinligl literattirdeki  bircok
yayinda mevcuttur. Sen ve ark. (10) tarafindan retrospektif
olarak yapilan 50 olgulu bir calismada cinsiyet oranlar %64
kiz ve %36 erkek olarak sonuclanmis. Chiller KG ve ark. (11)
yaptiklar blydk bir calismada da %79 kiz ve %21 erkek olarak
bulunmustur. Bizim ¢alismamizda da kiz-erkek orani literatlre
benzer sekilde kiz Ustinligu (%61.7) mevcuttu.

infantil hemanjiyomlar, siklikla yiiz-sagli deri-boyun bélgelerinde
goruldr. Haggstrom ve ark. (2) tarafindan bin elli sekiz infantil
hemanjiyom hastasinin  prospektif olarak degerlendirildigi
blylk bir calismada hastalarin %41.2’sinde  hemanjiyomun
yUz bolgesinde, %21’i sacgh deri-boyun bdlgesinde, %23.3’U
govdede, %18.4’0 ekstremite ve %6.1'i perineal bodlgede
izlenmis. Benzer sekilde bir¢cok farkll ¢alismada da bas-boyun
yerlesim UstUnliguntn mevcut oldugu gérdlmustir (12-14).
Bizim calismamizda da diger galismalara benzer sekilde yuz
(%26.7) ve bas-sacli deri boyun boélgesinde (%21.7) hemanjiyom
gorulme orani daha yuksekti.

Hastane basvurular genellikle hizll buydmenin oldugu dénemde
ilk 3 ay icerinde gerceklesir. Ulkemizde yapilan ylizonalti olgunun
yer aldigi bir ¢calismada hemanjiyomlarin 1. ayda fark edime
orani %84, 2-6 ay arasinda fark edilme orani %11 bulunmustur
(13). Calismamizda sifir-bir ay arasinda 6 hasta (%10), bir-Uc ay
arasl 28 hasta (%46.7), Ug-alti ay arasinda 18 hasta (%30), alti-
dokuz ay arasinda 2 hasta (%3.3), dokuz ay ve Ustlinde 6 hasta
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Grafik 1: Hemanjiyomlarin yerlesim yerlerine gére dagilimi.

(%10) mevcuttu. Hastalarin yarisindan fazlasi ilk U¢ ay icerisinde
tani almisti.

Hemanjiyomlarnn bldytk ¢ogunlugu kendiliginden geriler. Ancak
komplikasyon varligi veya gelisebilecek komplikasyonlar nedeni
ile tedavi ihtiyaci olabilmektedir (15). Calismamizdaki hastalarin
tedavi baglama endikasyonlari incelendiginde; 18 hastada
(%30) ailenin kozmetik nedenli kaygisi, 11 hastada (%18.3)
yaygin dagilim sonucu kalici sekil bozuklugu riski nedeniyle, 10
hastada (%16.6) kanama olmasi ve 4 hastada (%6.6) travmaya
sekonder kanama riski yiUksek olan bolgelerde yerlesmis
olmasl, 9 hastada (%15) hizl bUylme olmasi, 3 hastada
(%5) hemanijiyomun enfekte olmasi, 3 hastada (%5) solunum
sikintisi yapmasi, 1 hastada (%1.6) pitozis ve 1 hastada (%1.6)
beslenme glcligu olmasi nedeniyle baglanmisti.

infantil hemanjiyomlar sikiikla tek lezyon seklinde géruliirken
segmental ve c¢oklu hemanjiyomlar ‘PHACES’ sendromu
ve ‘SACRAL/PELVIS’ sendromu acisindan,  multifokal
hemanjiyomlar da sistemik tutulum agisindan degerlendirilmelidir
(16). Sekiz Avrupa Ulkesinde yapilan 1097 c¢ocugun
degerlendirildigi  bir galismada hemanjiyomlarin = %92.8’inin
lokalize oldugu digerlerinin  segmental (%5.5), multifokal
(%0.8) veya belirsiz (%0.9) karakterde oldugu saptanmis
(17). Calismamizda 36 hastada (%60) lokalize, 19 hastada
(%31.6) segmental ve 5 hastada (%8.4) belirsiz tip hemanjiyom
izlendi. En fazla G¢ adet hemanjiyomu olan hastalar mevcuttu
bu nedenle multifokal hemanjiyom izlenmedi. Lezyon vyeri ile
anatomik dagiima gdére hemanjiyom tipleri arasinda istatiksel
olarak anlamli bir iligki saptanmadi (p:0.570).

Horii ve ark. (18) tarafindan yapilan bir ¢alismada, bir ile
dért arasinda lezyonu olan hastalara yapilan abdominal
USG’de karaciger hemanjiyomu saptanmamisti. Bes ve Uzeri
kitan®z IH’u olan yiz elli bir hastanin yirmi dérdiinde (%16)
ise soliter veya c¢oklu karaciger hemanjiyomu saptanmisti.
Calismamizda tarama amagcl yaklasik olarak tim hastalarda
ultrasonografik  gorintileme  yapildi.  (Abdomen=  n:13,
abdomen-+ylzeyel= n:15, abdomen + transfontanel= n:17,
abdomen+ ylzeyel+ transfontanel= n:14). Bir hastada tedavi
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Grafik 2: Tedavi yanitlarinin dagilimi.

yanitinin hizli olmasi nedeni ile tarama yapilmadi. Bu taramalar
sonucu 7 hastada karacigerde hemanjiyom saptandi.
Karacigerdeki hemanjiyomlarin en blyGgu 4 cm? boyutundaydi.
Tedavi ile hemanjiyomlarin tamami iyilesti veya takiplerinde
boyutu kUcUldd. Lezyonun lokalizasyonu saglamlastirmak,
komplikasyonlar ve PHACES, LUMBAR/SAKRAL sendromlari
acisindan degerlendirmek igin 9 hasta kranial MR ve 4 hasta da
ekstremite MR ile tetkik edilmisti.

Calismamizda  hemanjiyomlar  lezyon  sayisina  gore
degerlendirildiginde 43 hastada (%71.6) lezyonlar tek sayida
iken, 17 hastada (%28.3) ise iki ve Uzerinde lezyon vardi.
Denoyelle ve ark. (19) %80 ile tek lezyon Ustunlugu bildirmislerdir.
Haktanir ve ark. (20) da benzer sekilde rapor etmislerdir.

Boyut, yerlesim yeri ve hemanjiyom alt tipi; komplikasyonlari
ve/veya tedaviye ihtiyaci 6ngdéren ana faktorlerdir (2).
Haggstrom’in calismasinda Ulserasyon 168 hasta (%16) ile
en sk gortlen komplikasyon olmus. Daha az oranda gbérme
tehdidi 59 (%5.6), hava yolu obstruksiyonu 15 (%1.4), isitme
kanal tikanikligi 6 (%0.6) ve kalp yetmezligi 4 (%0.4) hastada
gorllmuUs. Karacigerde hemanijiyom ise 10 hastada izlenmis (2).
Calismamizda ise literatUrden farkl olarak kanama 12 hasta ile
en sik gorulen komplikasyon oldu. Ayrica 3 hastada solunum
sikintisl, 3 hastada Ulserasyon, 1 hastada enfeksiyon ve 1
hastada pitoz izlendi.

iH’lu hastalarn takibinde en buyik zorluk, hangi hastalarin
komplikasyonlar icin yUksek risk altinda oldugunu ve
sistemik tedavi ihtiyaci oldugunu saptamaktir. Medikal tedavi
kigisellestirilmeli ve oral propranolol ile tedavi komplikasyon
veya olasi komplikasyon durumlarinda baslanmalidir. iH
icin  propranolol tedavisine baslamadan &nce, propranolol
kullanimina bagdl olasi riskler icin tarama yapimalidir. Oykiide
Onemli noktalar; beslenme azligi, dispne, tasipne, hiriltili, kardiyak
Uftrtm veya ailede kalp blogu, aritmi dykUsu olmasidir. Muayene
kalp hizi, tansiyon ve kardiyak/pulmoner degerlendirmeyi
icermelidir. Goreceli kontrendikasyonlar kardiyojenik sok, sinus
bradikardisi, hipotansiyon, 1.derece blok disindaki bloklar, kalp
yetmezIigi ve astim-bronsittir. Yapisal ve islevsel kalp hastaligi,



komplike olmayan IH ile iligkilendiriimemistir, anormal Klinik
bulgularin yoklugunda propranololin baslamasindan 6nce rutin
bir tarama araci olarak ekokardiyografi gerekli degildir (21).

Calismamizda da rutin olarak tedavi 6ncesi EKG ve risk faktori
olmasl durumunda EKO ile hastalarmiz de@erlendirildi. Her
hastada EKGile birlikte tansiyon dlcimt de yapildi. Higbir hastada
tedaviye engel olacak EKO veya EKG bulgusu saptanmadi.
Takip sirasinda ve tedavi dncesinde bakilan tansiyon olgimleri
yaslari igin normal sinirlar igerisindeydi. Benzer sonuglar Frongia
ve ark. (22) tarafinca da rapor edilmistir.

Calismamizda tedavi yaniti olarak 22 hastada muikemmel
derecede regresyon saptandi. Hastalarin 11’inde iyi derecede
regresyon, 12’sinde orta derecede regresyon, 15 hastada ise
minimal derecede regresyon veya tedaviye yanitsizlik saptandi.
Benzer bir gruplama Turhan ve ark. (15) tarafindan 34 hasta
ile yapilimigti. 30 hastada mukemmel derecede regresyon,
3 hastada iyi derecede regresyon, 1 hastada orta dereceli
regresyon gorllmis ve yanitsizlk veya minimal regresyon
gordlmemigtir.

Propranolol, miidahele gerektiren iH’larda glivenli ve etkili bir
tedavidir. Propranolol tedavisi lezyon gerileme oranina gore
uygun bir zamanda sonlandirimalidrr. ideal sonlandinima zamani
tamamen regresyonun saglandigi durumda gergeklestiriimelidir.
Genellikle parsiyel regresyon gorildiigu icin tedaviler daha uzun
sureli tutulmalidir. Propranolol; 12 aydan bUyuk ¢ocuklarda ve
3 aydan uzun suredir maksimum kugUlme elde edildiginde,
belirgin bir lezyon kalmadiginda, tedaviye yanit alinamadigi
durumlarda veya tedavi ile ilgili komplikasyon gelismesi
durumunda sonlandiriimalidir (12).

Bircok yapilan calismada propranolol dozu 2-3 mg/kg/gin
arasinda degismektedir ve ortalama 6 aylik tedavi sonrasi tam
ve tama yakin tedavi yaniti gértlme orani %60 civarindadir (17).
Tedavi dozu ve sUresi ile ilgili tam bir goris birligi olusmamistir.
Degisik calismalarda tedavi dozu ve sUresi farkliik gostermekte
ve bu da tedavi yanit oranlarini etkilemektedir (23). Sanliurfa’da
Ozyorik ve ark. (24) tarafinca yapilan retrospektif bir calismada
da altmis hemanjiyomlu hasta incelenmis; hastalarin %23’(ne
(n=14) propranolol tedavisi yaklasik 6 ay sure ile uygulanmis ve
olumlu sonuglar elde edilmistir. Calismamizda 0-6 ay tedavi alan
23 hasta (%38.3), 6 ay-1 yil tedavi alan 28 hasta (%46.6), 1
ylldan uzun tedavi alan 9 hasta (%15) mevcuttu. Hastalarmiza
uygulanan tedavi sonuglar olumlu olmakla birlikte tedavi stresi
ile tedaviden fayda gdrme oranlar arasinda istatistiksel agidan
anlamli bir iliski gdsterilemedi.

Sonug olarak yayinlarda hemanjiyomlarin  benign yapisini
vurgulamis  olmasina ragmen skar birakmasi ve sekil
bozuklugunun hayati tehdit etmese bile hayat kalitesini
degistirebilecek kozmetik sorunlar olusturma riski nedeni ile
Onemi giderek artmaktadir. Bu potansiyel yliz hemanjiyomlarinda
en yiksektir. internet (zerinden vaylan bilgiler, ailelerin iz
kalmasi riski konusunda farkindaliklarini blyuk élgtde artirmigtir
ve iz birakma olasiigi distk olan hemanjiyomlarda bile asiri
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endise ile sonuglanabilmektedir. Hemanjiyomlar 6zellikle
yasamin ilk birka¢ haftasinda hizla gogaldigi igin, kalici yara
izi de dahil olmak Uzere komplikasyonlari dnlemek amaciyla
yUksek riskli hemanjiyomlarda tedavi baslamak gerekebilir. Bu
galismada, tedavi baglanan durumlarda propranolol tedavisinin
yaniti Uzerine etkili olabilecek bircok faktdrin (cinsiyet, boyut,
lokalizasyon, sayi) etkinliginin arastirimasi amaglanmigtir.

Son yillarda iH’'un patogenezi ve klinik seyri hakkinda etkileyici
ve temel yeni kesifler olmasina ragmen, en belirgin degisiklik
tedavide beta bloker tedaviye dogru tam bir kayma ile
gerceklesmistir. Oral kortikosteroidler yerine daha glvenli ve
daha yi tolere edilen bir ilag olarak kabul edilen propranolol tercih
edilmeye baglanmisti. Bu son degisimin uzun vadeli etkileri
henulz tam olarak net degildir. Biz de galismamizda hemanjiyom
hastalarinda yeni bir ¢igir agan propranolol tedavisinin ¢oklu
lokalizasyon tutulumu olan hastalardaki prognostik degerini
belirlemeyi amagladik.
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ABSTRACT

Objective: In the pediatric age group, it is important to detect the risk factors of stroke and diagnose it early, and
prevent the recurrence of the disease. This study aimed to conduct a descriptive analysis of demographic and clinical
characteristics of pediatric stroke cases in the 0-18 age group and to evaluate the relationship between etiologic
causes, risk factors and functional status of these cases.

Material and Methods: The medical files of the patients followed up by the Department of Pediatric Neurology of
Ankara Training and Research Hospital were retrospectively examined. Cerebral magnetic resonance imaging and
laboratory data were recorded. The Gross Motor Function Classification System, Box and Block Test, Nine-Hole Peg
Test were used to evaluate the patients’ current functional status.

Results: In 34 pediatric hemiplegic stroke cases, the median age of the onset of symptoms was one year (minimum
0, maximum 15 years). At the time of evaluation, hemiparesis was found in 73.5% of the cases and 41.2% had active
seizures. Heterozygous factor V Leiden mutation was present in 17.6% of the patients, and homozygous MTHFR
(c677c) mutation in 5.9%. When the etiologic factors were evaluated, there was a mass effect due to venous bleeding
in 50%, arterial bleeding in 44.1%, and intracranial bleeding in 5.9% of the cases. Prophylaxis had been performed in
47.1% of the patients. There were no significant differences in functional parameters according to thrombophilic risk
factors, whether the etiology was of arterial or venous origin, or whether they underwent prophylaxis (p>.05).

Conclusion: Half of the patients had a stroke of venous origin, and hemiparesis was present in approximately two-third of
the cases. Functioning levels seemed to be independent of the presence of etiologic source or thrombophilic risk factors
of the disease.

Key Words: Cerebral palsy, Hemiplegia, Pediatric age group, Stroke

0z
Amac: Cocukluk yas grubundainme risk faktorlerinin tespit edilerek erken teshis ediimesi ve hastaligin tekrarinin énlenmesi
onemlidir. Bu ¢calismada, 0-18 yas grubundaki pediatrik inme olgularinin demografik ve Klinik ¢zelliklerinin tanimlayici
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bir analizinin yapiimasi ve bu olgularin etiyolojik nedenleri, risk faktdrleri ve fonksiyonel durumlar arasindaki iliskinin degerlendiriimesi
amaglanmigtir.

Gerec ve Yontemler: Ankara Egitim ve Arastirma Hastanesi Cocuk Norolojisi BSIUmU tarafindan takip edilen hastalarin tibbi dosyalari
geriye donuk olarak incelendi. Serebral manyetik rezonans goértntileme ve laboratuvar verileri kaydedildi. Hastalarin mevcut fonksiyonel
durumunu deg@erlendirmek icin Kaba Motor Fonksiyon Siniflandirma Sistemi, Kutu ve Blok Testi, Dokuz Delikli Peg Testi kullanildi.

Bulgular: 34 pediatrik hemiplejik inme vakasinda semptomlarin baslama yasi ortanca bir yildi (minimum O, maksimum 15 yil). Degerlendirme
aninda olgularin % 73.5’ inde hemiparezi bulundu ve % 41.2’ sinde aktif ndbet 6ykUsu vardi. Hastalarin % 17.6° sinda heterozigot faktér V
Leiden mutasyonu, % 5.9’ unda homozigot MTHFR (c677¢) mutasyonu mevcuttu. Etiyolojik faktdrler degerlendirildiginde olgularin % 50°
sinde vendz kanamaya, % 44.1’ inde arteryel kanamaya ve % 5.9’ unda intrakraniyal kanamaya bagl kitle etkisi vardi. Hastalarin % 47.1’
ine profilaksi uygulanmisti. Trombofilik risk faktérlerine gdre, etiyolojinin arteriyel ya da vendz orijinli olmasina gore veya profilaksi uygulanip
uygulanmadigina gore fonksiyonel parametrelerde anlamli farklilik yoktu (p> .05).

Sonug: Hastalarin yarisinda vendz kaynakli inme vardi ve vakalarin yaklasik ticte ikisinde hemiparezi mevcuttu. islevsel diizeyler, hastaligin

etiyolojik kaynagi veya trombofilik risk faktdrlerinin varigindan bagimsiz gérintyordu.

Anahtar Sozciikler: Serebral palsi, Hemipleji, Pediatrik yas grubu, inme

INTRODUCTION

Pediatric stroke is an important cause of neurological morbidity
in children. Sensorial and motor deficits, epilepsy, language
problems, and behavioral problems can be seen in these
children. Although the diagnosis and treatment guidelines
are Clearer in adults, there may be delays in diagnosis and
treatment in pediatric cases due to the lack of clarity concerning
childhood stroke (1, 2).

Cerebral palsy is a heterogeneous disease of the developing
fetus or infant brain, which occurs due to non-progressive
damage and affects movement and posture development.
There are hemiplegic, diplegic and quadriplegic subtypes of the
disease according to motor involvement (3). The most common
cause of hemiplegic cerebral palsy is perinatal ischemic stroke.
Pediatric strokes have been classified by age. Perinatal stroke
is the name of a stroke that occurs between the 20" week of
fetal life and 28™ postnatal days as a result of the deterioration
of cerebral blood flow due to arterial or venous thrombosis.
Perinatal stroke has been classified as fetal, neonatal, and
presumed (4). Presumed perinatal stroke symptoms are
noticeable between 28 days and one year postnatally. The
diagnosis of ischemic stroke is made retrospectively by the
appearance of chronic infarction on neurological imaging (5). A
stroke that develops between the 29" day and 18 years of life
is considered as a childhood stroke (6).

Pediatric stroke can have hemorrhagic or ischemic origin with
the latter being almost four times more frequent than the former
(5). Ischemic strokes are further divided into the subtypes of
arterial ischemic stroke and cerebral sinovenous thrombosis
(7,8). The causes of pediatric stroke include arteriopathies,
cardiac diseases, and thrombophilic factors. The most
common cause of perinatal stroke is hypercoagulation. In
addition to hypercoagulability, which is inherent in pregnancy,
gene mutations, such as factor V Leiden and MTFR may lead
to the development of perinatal stroke (6). Although the causes
and risk factors of pediatric stroke have been clearly defined in
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the literature, the number of studies in the literature evaluating
these risk factors and functional status is not sufficient. The
current study aimed to evaluate the etiologic causes, risk
factors, and functional status of patients with pediatric stroke.

MATERIALS and METHODS

The study was planned prospectively, and approval was
obtained from the ethics committee of the the tertiary care
hospital. Written consent was obtained from the parents
of all children who participated in the study. Patients who
were followed up with the diagnosis of pediatric hemiplegia
at the Department of Pediatric Neurology of Ankara Training
and Research Hospital between June 2018 and 2019 were
evaluated. The exclusion criteria were as follows: pain in the
upper extremity, severe cognitive impairment, severe visual
or auditory problems, history of upper extremity surgery, and
a history of botulinum toxin injection into the upper extremity
within the last six months.

Cerebral magnetic resonance imaging (MRI) and laboratory data
showing the etiologic causes of the patients were retrospectively
recorded. The systemic and neurological examinations of all
cases were performed. The Gross Motor Function Classification
System (GMFCS), Manual Ability Classification System (MACS),
Box and Block Test (BBT), and Nine-Hole Peg Test (NHPT)
were used to evaluate the patients’ current functional status.

GMFCS:First developed for children with cerebral palsy,
this system consists of five levels. Level I: Can walk without
restriction. Level Il: Can walk with restrictions without an
assistive device. Level lll: Can walk with assistive mobility
devices, with restrictions walking outside home and in the
community. Level IV: Self-movement is limited, children use
powered mobility devices outside home and in the community.
Level V: Extremely limited, even with the use of self-help
assistive technology (9, 10). GMFCS can be applied to children
between the ages of 0-18 years (11).



MACS: This system was developed for children with cerebral
palsy to classify their ability to handle objects during their daily
activities. It evaluates the participation of both hands in the
activities together and cannot evaluate each hand individually.
The description of the levels in this system is as follows: Level
I: Handles objects easily and successfully. Level Il: Handles
most objects but with reduced quality or speed of achievement.
Level Ill: Handles objects with difficulty; needs help to prepare
or modify activities. Level IV: Handles a limited part of easily
managed objects in adapted situations. Level V: Cannot
handle objects and has severely limited ability to perform even
simple actions. The validity and reliability of this system was
previously investigated for children between four and 18 years,
and the validity and reliability study of the Turkish version was
undertaken by Akpinar et al. (12,13).

BBT: This test is used to evaluate the gross motor function of
the upper extremity. It requires a 53.7 cm x 25.4 cm wooden
box consisting of two sections, and 150 blocks with each edge
being 2.5 cm. The patient is required to grasp the blocks one
by one and pass them from one side of the box to the other
The number of blocks passed within one minute determines the
score (14). This test can be used in children from three years
of age (15).

NHPT: Developed to evaluate the fine motor function of the
upper extremity and finger dexterity, this test involves the use
of nine pegs with 9-mm width and 32-mm length and nine-hole
test material appropriately sized for the pegs. The child is asked
to place these pegs into the holes as quickly as possible, and
this action is timed. This tool is used from age four. 16 In this
study, both BBT and NHPT were repeated three times, and the
mean value was calculated. The tests were conducted using
only one hand and applied for both upper extremities.

Statistical analysis:

SPSS v. 17.0 (Chicago Inc., 2008) was used for the statistical
analyses. Categorical variables were expressed in frequency
(n) and percentages (%), and continuous variables as a mean,
standard deviation, median, minimum and maximum values.
Normal distribution was evaluated by visual and statistical
methods. Paired groups with normal distribution were analyzed
using the independent samples t-test and those without normal
distribution were analyzed by the Mann-Whitney U test. The
chi-square and Fisher’s exact tests were used for the analysis
of categorical variables. The presence of correlations was
assessed using the Spearman correlation test. Significance
level was accepted as p < 0.05.

RESULTS

The study was completed with 34 pediatric hemiplegic stroke
patients aged 0 to 18 years. The mean age at presentation was
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Table I: Demographic and clinical characteristics of
pediatric hemiplegic stroke patients.

Variables Outcome

Age at admission (years)? 10.2 £ 5.8 (0-18)
Age of onset of symptoms (years)® 1(0-15)
Age at which rehabilitation started 2 (0.25-15)
(years)®
Gender

Male 23 (67.6)

Female 11 (32.4)
Presence of kinship between parents

None 22 (64.7)

Second degree 8 (23.5)

Third and other degrees 4 (11.8)
Symptoms of admission

Right hemiparesis 15 (44 1)

Seizures 7 (20.6)

Left hemiparesis 6 (17.6)

Loss of consciousness 3(8.8)

Others 3(8.8)
Presence of hemiparesis

None 9 (26.5)

Yes 25 (73.9)
The presence of epilepsy-seizure

None 20 (58.8)

Yes 14 (41.2)
Laboratory
Factor 5 Leiden mutation

Heterozygous 6 (17.6)
Negative 21 (61.8)
Not-applicable 7 (20.6)
MTHFR-c677c- mutation

Homozygous 2 (5.9)

Heterozygous 10 (29.4)

Negative 15 (44.1)

Not-applicable 7 (20.6)
MTHFR-a1298c- mutation

Heterozygous 11 (32.4)

Negative 15 (44 1)

Not-applicable 8 (23.5)
Etiological factors

Venous 17 (50.0)

Arterial 15 (44.1)

Intracranial hemorrhage 2 (5.9
Prophylaxis application

None 18 (52.9)

Yes 16 (47.1)

a: Mean + standard deviation (minimum — maximum), b: Median
(minimum — maximum)

10.2 + 5.8 years, and the median age of the onset of symptoms
was one year (minimum 0, maximum 15 years). The median
age at the time of the initiation of rehabilitation after diagnosis
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Table IlI: Analysis of variables according to the presence of hemiparesis.

Total (n=34) Hemiparesis (n=25) Not-hemiparesis (n=9) p
Gender, *
Male (67.6) 18 (72.0) 5 (55.6) 366
Female 11 (32.4) 7 (28.0) 4 (44.4)
Epilepsy, *
None 20 (58.8) 17 (68.0) 3(33.3 116t
Yes 14 (41.2 8 (32.0 6 (66.7
Etiology, *
Venous 17 (50.0) 11 (44.0) 6 (66.7) 000+
Arterial 15 (44.1) 3 (52.0) 2(22.2 ’
ICH 2 (5.9 14.0) 1(11.1)
Prophylaxis, *
None 18 (52.9) 13 (562.0) 5 (55.6) 855t
Yes 16 (47.1) 12 (48.0) 4 (44.4)

*:n(%), 1: Fisher's exact test,*: Analysis after controlling intracranial hemorrhage, ICH: Intracranial hemorrhage

Table llI: Arterial versus venous origin of etiology and functional status parameters.

Total (n=32) Venous (n=17) Arterial (n=15) p
GMFCS, n (%)
Level | 11 (34.4) 8 (47.1) 3(20.0) 138"
Level I 13 (40.6) 4 (23.5) 9 (60.0) ’
Not applicable 8 (25.0) 5(29.4) 3 (20.0)
MACS, n (%)
Aged under four 3(9.4) 1(5.9) 2(13.3)
I 4 (12.5) 4 (23.5) 0
Il 3(9.4) (5.9 2(18.9) 001+
Il 8 (25.0) 4 (23.5) 4(26.7) '
\Y/ 3(9.4) 0 3 (20.0)
\Y 3(9.4) 2(11.8) 1(6.7)
Not applicable 8 (25.0) 5(29.4) 3 (20.0)
BBT (box/min) 42.0 (14.5) 40.3 (14.4) 41.8 (156.3) .825
NHPT (second) 41.5 (9.6) 421 (10.2) 40.1 (9.3) .655

GMFCS: The Gross Motor Function Classification System, MACS: The Manual Ability Classification System, BBT: The Box and Block Test,

NHPT: Nine-Hole Peg Test, *: Fisher's exact test

was two years (minimum 0.25, maximum 15 years). The clinical
findings, laboratory data, etiologic factors, and prophylaxis
rates of the patients are summarized in Table I.

In the analysis of the variables according to the presence of
hemiparesis, no significant difference was found between the
presence of hemiparesis and gender and epilepsy (p > .05)
(Table 11). In the analysis performed excluding two hemiplegic
cases due to intracranial hemorrhage, no significant difference
was observed between etiologic factors and motor functions
when arterial and venous causes of stroke and functional status
(GMFCS, MACS, BBT and NHPT scores) were compared (p
> .05). Since three of the patients were under 4 years old,
they were not evaluated with MACS (Table Ill). There was no
significant difference in functional status according to whether
the patients underwent prophylaxis (p > .05 for all variables,
see Table V).

No significant correlation was found between the age of the
onset of symptoms and functional parameters (GMFCS, MACS,
BBT and NHPT scores) except for the presence of a positive
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correlation between the age of symptom onset and age at
the initiation of rehabilitation (Spearman rho = .543, p = .024).
There was no significant difference in the GMFCS, MACS, BBT
and NHPT scores according to the presence of thrombophilic
causes [factor V Leiden mutation, MTHFR (c677c) mutation
and MTHFR (a1298c) mutation] (p > .05).

When the patients were divided into two groups as perinatal
stroke (n = 18, 53%) and childhood stroke (n = 16, 47%) and
their results were compared, no significant difference was
observed between the two groups in terms of the thrombophilic
risk factors (p > .05). Although there was a difference between
etiologic causes, no statistical significance was found (Table
V). There was also no significant difference between the two
groups concerning the symptoms at presentation (p > .05).
Similarly, no significant difference was found in their functional
status (GMFCS, MACS, BBT and NHPT scores) (p > .05). The
incidence of hemiparesis was calculated as 77.8% (n = 14) in
perinatal stroke cases and 75% (n = 75) in childhood stroke
cases.
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Table IV: Comparison of the functional status parameters of patients that underwent prophylaxis and those that did not receive this
treatment.

Total (n=32) Prophylaxis (n=15) Not-prophylaxis (n=17) p
GMFCS, n (%)
Level | 11 (34.4) 4 (26.7) 7 (41.2) e
Level Il 13 (40.6) 7 (46.7) 6 (35.3) '
Not applicable 8 (25.0) 4 (26.7) 4 (23.5)
MACS, n (%)
Aged under four 3(9.4) 2(13.3) 1(5.9)
I 4(12.5) 1(6.7) 3(17.6)
Il 3(9.4) 0 3(17.6) oga*
Il 8 (25.0) 3(20.0) 5 (29.4) '
\Y, 3(9.4) 3(20.0) 0
V 3(9.4) 2 (13.3) 1(56.9)
Not applicable 8 (25.0) 4 (26.7) 4 (23.5)
BBT (box/min) 42.0 (14.5) 39.2 (14.5) 42.5 (10.5) .624
NHPT (second) 41.5 (9.6) 39.7 (10.5) 421 (9.2) .593

GMFCS: The Gross Motor Function Classification System, MACS: The Manual Ability Classification System, BBT: The Box and Block Test,
NHPT: Nine-Hole Peg Test, *: Fisher’s exact test

Table V: Comparison of the thrombophilic risk factors and etiological causes of perinatal stroke and childhood stroke
patients.

Perinatal stroke Childhood stroke
n=18 n=16 o

Factor 5 Leiden
Heterozygous 3(16.7) 3(18.8) 0.38
Negative 14 (77.8) 7 (43.8) '
NA 1(5.6) 6 (37.5)

MTHFR-c677¢c
Heterozygous 7 (38.9) 3(18.8)
Homozygous 1(5.6) 1(6.3) 0.39
Negative 9 (50.0) 6 (37.5)
NA 1(5.6) 6 (37.5)

MTHFR-a1298c’
Heterozygous 7 (38.9) 4 (25.0) 0.59
Negative 10 (565.6) 5(31.3) '
NA 1(5.6) 7 (43.8)

Etiology”
Arterial 11 (61.1) 4 (25.0)
ICH 1(0.5) 1(6.2) Goe
Venous 6 (33.3) 11 (68.7)

NA: not applicable, ICH: Intracranial hemorrhage, “: n(%)
DISCUSSION it was reported that perinatal arterial stroke was the most

common cause (17). Golomb et al.(18) evaluated 22 patients
with hemiparesis between two months and eight years of age
and found arterial etiology in 22 patients. In another study
that included 59 patients aged between 1.3 months and 77
months, arterial etiology was observed more frequently. While
venous causes were etiologically determined in 12 patients, 47
patients had arterial etiology (5). In a more recent study, Kitau
et al.(19) evaluated 156 patients with hemiplegic cerebral palsy
and detected venous etiology at a rate of 60%. This higher rate
of venous origin that was first reported in the literature was
attributed by the authors to the genetic characteristics of the
Japanese population. In the current study, arterial and venous
In a cohort study evaluating patients with perinatal stroke, causes were found to be etiologic factors of stroke at the

In this study, the etiologic causes, risk factors and functional
status of pediatric stroke patients were evaluated. It was
concluded that venous or arterial origin or presence of
thrombophilic causes did not have an effect on functional
status. There was no difference between perinatal stroke
and childhood stroke cases in terms of thrombophilic risk
factors. Although there was no significant difference between
the groups, arterial causes were the most common etiologic
factors in perinatal stroke, whereas venous causes were higher
in childhood stroke.
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rates of 44% and 50%, respectively. In addition, perinatal and
childhood stroke were evaluated separately for the first time,
and those of arterial origin were seen more frequently (61%)
in perinatal stroke cases similar to that found in the literature,
whereas venous origin was found to be 68.7% in childhood
stroke patients. No significant difference was found between
the two groups, but this may be related to the sample size. This
finding suggests that the frequency of venous etiologic causes
may increase with age. Further studies with more patients can
shed more light on this issue.

Prothrombotic factors are risk factors for pediatric stroke, and
the literature indicates that they can be seen in 20-50% of these
patients (6). In this study, a total of eight patients were found to
have a prothrombotic risk factor, namely heterozygous factor
V Leiden mutation in six and homozygous MTHFR-c677c-
mutation in two cases. The overall rate of prothrombotic risk
factors was 23.5%, which is consistent with the literature.

In the literature, hemiparesis has been reported in 55-61% of
cases with childhood stroke (6,20). For perinatal stroke, this
rate is around 58% (21, 22). In this study, the rate of hemiparesis
was 77.8% for perinatal stroke and 75% for childhood stroke.
Compared to the rate reported in the literature, the incidence of
hemiparesis was slightly higher in the current study.

Kitai et al. (19) evaluated 156 children with hemiplegic cerebral
palsy. Based on the MRI findings, they divided the patients
according to the presence of arterial, venous and localized
ischemic lesions and reported a difference at the intellectual
level and in terms of epilepsy, but they found no difference
in functional levels. It was concluded that epilepsy was more
common in the presence of periventricular venous infarction.
In our study, we observed that venous and arterial etiologic
factors did not result in any difference in the functional status
of patients. In addition, the presence of arterial or venous
involvement did not affect the frequency of epilepsy.

In the literature, there are no studies investigating the relationship
between functional status and prothrombotic factors. In our
study, these risk factors were not associated with the presence
of hemiparesis or that of epilepsy. There was also no significant
difference in the functional status of cases with these risk
factors.

There were some limitations of our study, with the most
important being the small sample size. The reason for this
was that the study was a single center study. We included all
patients who were followed up and completed the inclusion
criteria. This situation resulted in a further decrease in the
number of patients when subgroup comparison was made. A
reason for the lack of statistical difference in these subgroup
analyzes may be the result of the small sample size. Multi-center
studies may clarified on this situation. The second limitation
concerns the cross-sectional design of the study, which may
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not have allowed to sufficiently evaluate the effect of etiologic
factors and risk factors on the functional status of patients. A
prospective cohort study can explain the correlations between
these parameters more clearly.

In conclusion, it can be stated that the presence of venous
or arterial origin or the presence of thrombophilic causes has
no effect on the functional status of pediatric stroke cases.
While arterial causes are the most commmon etiologic factors
in patients with perinatal stroke, venous causes are more
common in childhood stroke.

REFERENCES

1. Rafay MF, Pontigon AM, Chiang J, Adams M, Jarvis DA, Silver F
et al. Delay to diagnosis in acute pediatric arterial ischemic stroke.
Stroke 2009;40:58-64.

2. Gabis LV, Yangala R, Lenn NJ. Time Lag to Diagnosis of Stroke in
Children. Pediatrics 2002;110:924-8.

3. Bax M, Goldstein M, Rosenbaum P, Leviyon A, Paneth N, Dan B, et
al. Proposed definition and classification of cerebral palsy. Dev Med
Child Neurol 2005;47:571-6.

4. Lynch JK, Hirtz DG, DeVeber G, Nelson KB. Report of the National
Institute of Neurological Disorders and Stroke Workshop on
Perinatal and Childhood Stroke. Pediatrics 2002;109:116-23.

5. Kirton A, deVeber G. Advances in perinatal ischemic stroke.
Pediatric neurology 2009;40:205-14.

6. Feling RJ, Sun LR, Maxwell EC, Goldenberg N, Bernard T.
Pediatric arterial ischemic stroke: Emidemiology, risk factors, and
management. Blood Cells Mol Dis 2017;67:23-33.

7. Fullerton HJ, Wu YW, Zhao S, Johnston SC. Risk of stroke in
children: ethnic and gender disparities. Neurology 2003;61:189-
94,

8. Singh R, Cope WP, Zhou Z, De Witt ME, Boockvar JA, Tsiouris
AJ. Isolated cortical vein thrombosis: case series. J Neurosurg
2015;1283:427-33.

9. Palisano R, Rosenbaum P, Walter S, Russell D, Wood E, Galuppi
B. Development and reliability of a system to classify gross motor
function in children with cerebral palsy. Dev Med Child Neurol
1997;39:214-23.

10. Palisano RJ, Hanna SE, Rosenbaum PL, Russell DJ, Walter SD,
Wood EP, et al. Validation of a model of gross motor function for
children with cerebral palsy. Phys Ther 2000;80:974-85.

11. Palisano RJ, Rosenbaum P, Bartlett D, Livingston MH. Content
validity of the expanded and revised Gross Motor Function
Classification System. Dev Med Child Neurol 2008;50:744-50.

12. Eliasson AC, Krumlinde-Sundholm L, Rdsblad B, Beckung E,
Arner M, Ohrvall AM, et al. The Manual Ability Classification
System (MACS) for children with cerebral palsy: scale development
and evidence of validity and reliability. Dev Med Child Neurol
2006;48:549-54.

13. Akpinar P, Tezel CG, Eliasson AC, Icagasioglu A. Reliability and
cross-cultural validation of the Turkish version of Manual Ability
Classification System (MACS) for children with cerebral palsy.
Disabil Rehabil 2010;32:1910-6.

14. Connell LA, Tyson SF. Clinical reality of measuring upper-limp ability
in neurologic conditions. A systematic review. Arch Phys Med
Rehabil 2012;93: 221-8.



15.

16.

17.

18.

Jongbloed-Pereboom M, Nijhuis-van der Sanden MW, Steenbergen
B. Norm scores of the box and block test for children ages 3-10
years. Am J Occup Ther 2013;67:312-8.

Poole JL, Burtner PA, Torres TA, McMullen CK, Markham A,
Marcum ML, et al. Measuring dexterity in children using the Nine-
hole Peg Test. J Hand Ther 2005;18:348-51.

Wu YW, Lindan CE, Henning LH, Yoshida CK, Fullerton HJ, Ferriero
DM, et al. Neuroimaging abnormalities in infants with congenital
hemiparesis. Pediatr Neurol 2006;35:191-6.

Golomb MR, MacGregor DL, Domi T, Armstrong DC, McCrindle
BW, Mayank S, et al. Presumed pre- or perinatal arterial ischemic
stroke: risk factors and outcomes. Ann Neurol 2001;50:163-8.

19.

20.

21.

22.

99

pediatric stroke

Kitai Y, Haginoya K, Hirai S, Ohmura K, Ogura K, Inui T, et al.
Outcome of hemiplegic cerebral palsy born at term depends on its
etiology. Brain Dev 2016;38:267-73.

Steinlin M, Roellin K, Schroth G. Long-term follow-up after stroke
in childhood. Eur J Pediatr 2004;163:245-50.

Grunt S, Mazenauer L, Buerki SE, Boltshauser E, Mori AC, Datta
AN, et al. Incidence and outcomes of symptomatic neonatal arterial
ischemic stroke. Pediatrics 2015;135:1220-8.

Laugesaar R, Kolk A, Tomberg T, Metsvaht T, Lintrop M, Varendi
H, et al. Acutely and retrospectively diagnosed perinatal stroke: a
population-based study. Stroke 2007;38:2234-40.

Turkish J Pediatr Dis/T(irkiye Cocuk Hast Derg / 2022; 16: 93-99



100 Ozgln Arastirma Original Article TUrkiye Gocuk Hastallklarn Dergs

Turkish Journal of Pediatric Disease

Yenidogan Sariliginda Glukoz 6 Fosfat Dehidrogenaz Enzim
Eksikligi
Glucose 6 Phosphate Dehydrogenase Deficiency in Neonatal

Jaundice
Deniz YAPRAK!, Ali Ding BOZAT', Erhan CALISICI', Orhan GURSELQ, Belma SAYGILI KARAGOL'
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o0z

Amagc: Glukoz-6-fosfat dehidrogenaz (G6PD) enzim eksikligi en ¢ok goérilen eritrosit enzim defekti olup, anemi ve
sarilikla karsimiza gelen heterojen bir hastaliktir. Calisma G6PD eksikliginin yenidogan sanligr Uzerine etkisini arastirmak
Uzere planlandi.

Gerec ve Yontemler: Yenidodan sariligi nedeniyle tedavi edilen ve GBPD enzim dizeyine bakimis 130 bebegin
demografik ve Klinik dzellikleri ile birlikte laboratuvar parametreleri retrospektif olarak degerlendirildi. Glukoz-6-fosfat
dehidrogenaz enzim eksikligi olan olgularla olmayanlar karsilastiridi.

Bulgular: Calismaya alinan 22 bebekte (%16.9) G6PD eksikligi saptandi. Bu hastalarda ortalama G6PD enzim diizeyi
2.7+1.7 U/g Hb (N: 8-16) di. Glukoz-6-fosfat dehidrogenaz eksikligi olanlarda ortalama tepe bilirlibin diizeyi daha yUksekti
(21.6+4.1 mg/dL vs 19.04 +£3.5 mg/dL, p=0.003). Glukoz-6-fosfat dehidrogenaz eksikligi olanlara verilen fototerapi
sUresi olmayanlara gére daha uzundu ( 3.1+0.7 vs 2.5+0.7 gin, p=0.001). Glukoz-6-fosfat dehidrogenaz enzim eksikligi
olan erkek bebeklerde G6PD duzeyi (Erkek: 2.1 U/g Hb vs Kiz: 4.04 U/g Hb; p=0.010) ile hemoglobin diizeyi (Erkek:
16.4+1.9 g/dL vs Kiz: 20.7+1.3 g/dL; p<0.001) ve hematokrit diizeyi (Erkek: %49.3+4.7 vs Kiz: %61.9+3.7; p<0.001)
daha dusuktl. Glukoz-6-fosfat dehidrogenaz enzim eksikligi olan olgularda hemoglobin (r=0.62, p=0.013) ve hematokrit
(r=0.54, p=0.012) diizeyleri ile serum G6PD dlizeyi arasinda pozitif yonde bir iliski saptandi. Erkek bebeklerde fototerapi
(Erkek: 3.4+0.6 gUin vs Kiz: 2.4+0.5 giin; p=0.002) ve sarilik dlzelme (Erkek: 8.5+2.9 vs Kiz: 6.4+1.2 gun; p= 0.002)
sUreleri daha uzundu.

Sonug: Glukoz-6-fosfat dehidrogenaz eksikligi yenidoganlarda ciddi sariiga yol agan ve fototerapi stresini uzatan bir
durumdur. Ciddi sarilikla gelen bir bebekte cinsiyet ayrimi gdzetmeksizin akilda tutulmalidir.

Anahtar Sozciikler: Glukoz alti fosfat dehidrogenaz, Hemolitik anemi, indirekt hiperbiliriibinemi, Yenidogan

ABSTRACT

Objective: Glucose-6-phosphate dehydrogenase (G6PD) deficiency is the most common enzymatic disorder of
erythrocytes and manifested by anemia and jaundice. This study planned to investigate the effect of G6PD deficiency
on newborn jaundice in the neonatal period.
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Material and Methods: Demographic and clinical characteristics, and laboratory parameters of 130 infants’ who were treated for
newborn jaundice and had G6PD enzyme tests further analyzed retrospectively. Cases with G6PD enzyme deficiency were compared to
those without.

Results: Glucose-6-phosphate dehydrogenase deficiency was found in 22 (16.9%) infants and their mean G6PD enzyme level was
2.7+1.7 U/g Hb (N: 8-16). Mean peak bilirubin level was higher in patients with GEPD deficiency (21.6+4.1 vs 19.04+3.5 mg/dL, p=0.003).
Duration of phototherapy was longer in patients with GEPD deficiency than without (3.1+0.7 vs 2.5+0.7 days, p=0.001). The levels of
G6PD (Male 2.1vs Female: 4.04 U/g Hb; p=0.010), hemoglobin (Male: 16.4+1.9 vs Female: 20.7+1.3 g/dL; p<0.001) and hematocrit
(Male: 49.3+4.7 vs Female: 61.9+3.7; p<0.001) were lower in the male infants with G6PD enzyme deficiency. There was a positive
correlation between hemoglobin (r=0.62, p=0.013) and hematocrit (r=0.54, p=0.012) and serum G6PD levels in the infants with G6PD
enzyme deficiency. Duration of phototherapy (Male: 3.4+0.6 vs Female: 2.4+0.5 days; p=0.002) and jaundice recovery (Male: 8.5+2.9 vs
Female: 6.4+1.2 days; p=0.002) were longer in the male infants.

Conclusion: Glucose-6-phosphate dehydrogenase deficiency is a condition lead to severe jaundice and prolong the phototherapy duration
in the neonatal period. Glucose-6-phosphate dehydrogenase deficiency should be kept in mind in the infants with severe jaundice regardless

of gender.

Key Words: Glucose 6 phosphate dehydrogenase, Hemolytic anemia, Indirect hyperbilirubinemia, Newborn

GiRiS

Glukoz 6 Fosfat Dehidrogenaz (G6PD) enzim eksikligi X’e bagl
gecis gosteren ve en sik gordlen eritrosit enzim defektidir. Bu
enzim hucre icinde heksozmonofosfat yolaginda ¢ok édnemli bir
gorev Ustlenerek kirmizi kUreyi oksidatif stresten korumaktadir.
Glukoz-6-fosfat dehidrogenaz eksikliginde glutatyon eksikligi
nedeniyle eritrositler htcresel butunligunU saglayamamaktadir
(1,2). Fetlsin goreceli olarak hipokside oldudu intrauterin
hayattan, parsiyel oksiien basincinin daha yUksek oldugu
ekstrauterin hayata gecisiyle, yenidogan olarak bulyUk oksidatif
stresle karsilasmasi sonucu hemolize neden olabilen bir
hastaliktir (3,4). Ayrica karacigerde Uridindifosfat glukronil
transferaz (UGT) enzim geninde polimorfizm nedeniyle, anemi
olmaksizin ciddi sarilikla karsimiza gelebilir (5).

Glukoz-6-fosfat dehidrogenaz geninde mutasyon nedeniyle
150’den fazla protein varyanti ve bunlara bagll degisen
oranlarda enzim aktivitesinden s6z ediimektedir (6). Dunya
Saglk Orgitt (DSO) G6PD enzim eksikligini, enzim aktivite
dlzeyi ve Kklinik bulgulara gére bes sinifa ayirmistir. Sinif 1’de
enzim aktivitesi %10 un altinda olup kronik hemolitik anemi
eslik ederken, sinif 2'de agir enzim eksikligi ve genelde ilag,
enfeksiyon ve kimyasallarla tetiklenebilen hemolitik anemi
gortimektedir. Sinif 3’de orta derecede (%10-60) enzim
eksikligi olup aralikli hemolitik anemi eglik etmektedir. Sinif 4
ve 5'te ise enzim eksikliginden s6z edilmemektedir (6). Dinya
Uzerinde toplumlar arasinda sikligi degiskenlik gbostermektedir.
Ulkemiz, ciddi hemoliz ve sarliga neden olan G6PD varyant
genlerinin endemik oldugu bir cografyada konumlanmistir (7).
Diinya Saglik Orglitti GBPD enzim eksikligi prevalansinin %3-5'i
gectigi veya eksikligin daha ¢ok erkek bebeklerde gorildugu
bolgelerde, tim yenidogan bebeklerin bu agidan taranmasini
Onermektedir (8).

Bu calisma G6PD enzim eksikliginin yenidogan yogun bakim
klinigimizde indirekt hiperbilirubinemisi olan bebekler arasinda
sikligini gdézden gecirmek ve yenidogan sariligi Uzerine etkisini
arastirmak Uzere planlandi.

GEREG ve YONTEMLER

Calismada Ocak 2018-Arallk 2019 tarihleri arasinda, Saglk
Bilimleri Universitesi Glilhane Tip Fakdiltesi Yenidogan Yogun
Bakim Kiinigi'ne yenidogan sariigi nedeniyle, P59.9 kodu
ile yatrimis 320 bebek retrospektif olarak arastiridi. Unite
protokolU olarak hastalarin G6PD enzim dizeyine; fizyolojik
degerlerin  Uzerinde sarligl olan, sariligi aciklayacak baska
sebep bulunamayan, ciddi hiperbiliribinemi (>20 mg/dL) veya
uzamis sariligi olan yenidoganlarda bakimaktadir. Glukoz-6-
fosfat dehidrogenaz enzim dizeyine bakilan, 32. gebelik haftasi
ve 1500 gramdan bUyuk dogan bebekler ¢calismaya dahil edildi.
G6PD enzim dlzeyine bakimayan, dogustan metabolik hastalik,
kolestaz veya verileri eksik olan bebekler ¢alisma digi birakildi.
Calismaya dahil ediime kriterlerini kargilayan 130 bebegin
klinik ve laboratuvar verileri retrospektif olarak degerlendirildi.
Olgularin demografik ve gestasyonel &zellikleri, akut bilirtbin
ensefalopatisine ait norolojik bulgular ile dehidratasyon varligi
incelendi. Yenidogan sariligina neden olan etiyolojik faktorler,
sarilik baslangici ve bu nedenle hastaneye bagsvurma zamanlari,
sariligin tepe yaptigi gun, tedavi sekli ve suresi, sarligin dizelme
gunU ve hastanede yatis sUresi gibi klinik 6zellikleri kayit altina
alindi. Her hastanin anne ve bebek kan grubu, direkt Coombs
testi, tepe serum bilirubin degeri, G6PD enzim dlzeyi, tam kan
parametreleri, akut faz reaktanlar, sepsis veya uzamis sarilik
durumlarinda alinmig olan kan ve idrar kdlttrleri, tiroid fonksiyon
testi gibi laboratuvar bulgulart degerlendirildi.

Yenidogan Klinigine basvuru aninda %15’in tzerinde kilo kaybi
olan bebekler dehidrate olarak degerlendirildi. Direkt Coombs
testi pozitifligi Rh uyusmaziiginda tani kriterlerinden biri olarak
kabul kabul edilirken, ABO uyusmazliginda Direkt Coombs
testi pozitifligi sarti aranmadi. Fizik muayene bulgular sepsisle
uyumlu ve akut faz reaktanlar yiksek olan bebekler klinik sepsis
olarak kabul edildi. idrar yolu enfeksiyonu tanisi sonda ile alinan
idrar kUltdrd sonucuna gdre koyuldu.

Olgularin yasi gin olarak hesaplandi, dogum gtind sifirnci gin
olarak kabul edildi. Sarilik baslama gunu ailenin sariligi ilk fark
ettigi gun olarak belirlenirken, yenidogan yogun bakima yattigi
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gun Klinige basvuru gind olarak belirlendi. Sariligin en yUksek
bilirubin degerine ulastigi gtin tepe bilirubin diizeyinin oldugu gtin
olarak tanimlandi. Serum bilirubin degerinin <12 mg/dL’nin altina
indigi gun sarilik dizelme gunu olarak belirlendi. Bilirubin degeri
total ve direkt bilirubin olarak ¢alisildi. Klinigimizde fototerapi ve
kan degisimi kararlari Amerikan Pediatri Akademisi'nin (AAP)
Onerdigi bilirtibin esik degerlerine gore alindi (9,10).

istatistiksel incelemelerde total bilirubin - degeri  kullanild.
Bilirubin duzeyleri indirekt-direkt ayrimi icin ilk 6rnekte diazo
yontemiyle, izleyen 6rneklerde mikro pipete alinan kapiller kanin
spektrofotometrik olarak incelenmesiyle saptandi. GBPD enzim
dUzeyi hastanemizin laboratuvarinda standart ve ayni kosullarda
yaplildi. Galismada hastanemiz biyokimya laboratuvarinin normal
G6PD enzim degerleri referans alindi (8-16 Ug/Hb). Calismada
Sigma Diagnostics Glucose-6-Phosphate Dehydrogenase kit
kullanildi. Uygulanan ydntem Lohr ve Waller yéntemlerinin bir
modifikasyonuydu (11). Diinya Saglik Orguitii (WHO) kriterlerine
gbre; normalin %1 altindaki enzim degerlerinde ciddi G6PD
eksikligi, %1-10 arasinda orta derecede G6PD eksikligi, %10-
60 arasinda hafif GBPD eksikligi, %60 Uzerindeki degerlerde ise
normal G6PD aktivitesi olarak kabul ediimektedir. G6PD enzim
dizeyi <4.5 Ug/Hb olan olgular GBPD eksikligi olarak kabul
edildi (6,8). Bu kriterlere gére G6PD enzim eksikligi olan bireylerle
olmayanlar karsilastirldi. G6PD enzim eksikliginin yenidogan
sararma zamani ve hastaneye basvurma zamani, sarlign
tepe yaptigi gun, tepe bilirubin degeri ile sarilik dlizelme gund,
fototerapi ve hastanede yatis suresi Uzerine etkisi arastirildi.

Calismamiz Helsinki Deklerasyonu Prensipleri’ne uygun olarak
yapildi ve Saglik Bilimleri Universitesi Universitesi Gilhane Tip
Fakdltesi Etik Kurulu’'ndan onay alindi. (Proje/karar no: 2020-
108)

istatistiksel analiz:

istatistiksel analizler SPSS for Windows version 21.0 (Chicago,
IL, USA) kullanilarak vyapildi. Surekli degiskenlerin  normal
dagilma uygunlugu Kolmogorov-Smirnov testi ile incelendi.
Normal dagilim gosteren sayisal degiskenler ortalamazxstandart
deviasyon (SD) seklinde, kategorik degiskenler sayr ve
ylUzdeler olarak verildi. Gruplar arasinda sayisal degiskenlerin
karsllastirimasinda Student’s t testi kullanildi. Gruplar arasinda
kategorik degiskenleri karsilastirmak icin Ki kare (x2) testi
kullanildi.  Strekli degiskenler arasinda iliski varligi Pearson
korelasyon (1) testi ile incelendi. istatistiksel olarak anlamlilik icin
p<0.05 olmasi kabul edildi.

BULGULAR

Calisma slresince yenidogan sariligi tanisi ile tedavi edilen
320 bebegin verileri incelendi. Glukoz-6-fosfat dehidrogenaz
enzim testi istenmemis 174, G6PD test kiti olmadigindan
sonuglanmamis 13, kolestazi saptanan 2, dogustan metabolik
hastaligi olan 1 bebek dislandiktan sonra ¢alisma olgularn elde
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Tablo I: Calismaya alinan hastalarin klinik ve laboratuvar
ozellikleri.

Ozellik Sonug
Cinsiyet, n (%)
Erkek 71 (54.6)
Kiz 59 (45.4)

Dogum haftasl, (hafta)
Dogum kilosu, g
(en dusUk-en yUksek)

37.6+1.6 (34-41)
3070+461 (1980-3980)

Basvuru zamani, (gun)

Tepe sarilik zamani, (gun)

Ciddi sarllik, n (%)

Akut bilirubin ensefalopatisi, n (%)
Kan degisimi, n (%)

5.0+2.6 (1-17)
5.1+2.6 (1-17)
10/130 (%7.7)
4/130 (%3)
5/130 (%3.8)
19.4+3.7 (10-31.1)
13.7+7.8 (0.2-34)
17.7+2.4 (11.9-29)
51.7+6.7 (35-68)

Tepe bilirubin dizeyi, (mg/dL)
G6PD duizeyi, (U/g Hb)
Hemoglobin, (g/dL)
Hematokrit, (%)

Tablo lI: Bebeklerin sarilik nedenleri.

Sarilik nedeni n (%)
PrematUrite 62 (47.7)
G6PD eksikligi 22 (16.9)
Dehidratasyon 21 (16.2)
ABO uyusmazligi 20 (15.4)
Sepsis 12 (9.2)
Polisitemi 7 (5.4)
Rh uyusmazligi 5(3.8)
Hipotiroidi 5(3.8)
Kan ekstravazasyonu 3 (2.3)
idrar yolu enfeksiyonu 1(0.8)
Nedeni bilinmeyen 17 (13.1)

edildi. Calisma grubunu olusturan 130 bebegdin %54.6°sI erkek,
%45.4°0 kiz bebekti. Hastaneye basvuru aninda ortalama yas
5.0 (x2.6) gundu. Sariigin tepe yaptdi gunde ortalama yas
5.1 (x2.6) gundu. Sarilidin tepe yaptidr en distik ve en ylksek
bilirubin dizeyi 10-31.1 mg/dL arasinda degisti. Onbir olguda
(%7.7) tepe bilirubin degeri 25 mg/dL'nin Uzerinde olup ciddi
indirekt hiperbilirubinemi saptandi. Olgularin G6PD enzim
dlzeylerinin 0.2-34 U/gHb arasinda oldugu gorildi. Bagvuru
aninda ciddi hiperbilirubinemisi ve norolojik muayenesi akut
bilirubin ensefalopatisi ile uyumlu olan bebeklerin 2 tanesi G6PD
enzim eksikligi olan erkek bebekti. Tablo I'de galismaya alinan
bebeklerin genel &zellikleri, sarilikla ilgili verileri ve laboratuvar
incelemeleri yer almaktadir.

Sarllk nedeni ile izlenen 130 bebegin tanlarna gbre
dagilimlari; prematUrite (%47.7), GBPD enzim eksikligi (%16.9),
dehidratasyon (%16.2), ABO kan grubu uyusmazlig (%15.4),
enfeksiyon (%9.2), polisitemi (%5.4), Rh kan grubu uyusmazlig
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Tablo IlI: Sarihgi ve G6PD enzim eksikligi olan bebeklerin klinik ve laboratuvar bulgularinin karsilastiriimasi.

Bulgular D“iz:g)sp[’ Normal G6PD (n=108) p
Erkek cinsiyet, n (%) 15 (68.2) 56 (51.9) 0.161
Sarilik baglama zamani, (gtn) 3.4+1.5 4.1+£2.08 0.143
Basvuru zamani, (gin) 4.6+£2.4 51£2.7 0.468
Tepe sarilik zamanl, (gun) 4.8+2.3 51+2.7 0.627
Sarilik diizelme zamani, (gtn) 7.842.6 7.4+2.7 0.454
Fototerapi stresi, (gun) 3.1£0.7 2.5+0.7 0.001
Hastanede yatis sUresi, (gtin) 5.0£2.0 4.5+2.5 0.443
Hemoglobin, g/dL 17.7£2.7 17.7+2.4 0.936
Hematokrit, (%) 53.3+7.4 51.1+7.2 0.947
Tepe bilirubin dizeyi, mg/dL 21.6+4.1 19.0+£3.5 0.003
G6PD duzeyi, U/gHb 2.7+1.7 15.9+6.6 <0.001
Ciddi sarilik, n (%) 4(18.2) 7 (6.5) 0.072
Kan degisimi, n (%) 2 (%9.1) 3 (%2.8) 0.166
Akut bilirubin ensefalopatisi, n (%) 2 (%9.1) 2 (%1.9) 0.070
Sarilik baslama zamanl, (gtn)° 3.5+1.7 4.4+1.9 0.041
°ABO ve Rh uyusmazligi olan bebekler cikarildiktan sonra
Tablo IV: G6PD enzim eksikligi olan kiz ve erkek olgularin karsilastiriimasi.
(Ortalama:S(t)az:;Izlal:t Deviasyon) b s L2 ) P

Sarilik baglama zamani, (gun) 3.6+1.8 3.1+1.0 0.512
Basvuru zamanli, (gin) 5.0£2.6 3.7+1.7 0.226
Tepe sarilik zamani, (gtn) 5.2+2.7 4.0+1.2 0.214
Sarilik diizelme stiresi, (gin) 8.5+2.9 6.4+1.2 0.082
Hastanede yatis sUresi, (Qun) 4.8+1.3 5.2+3.0 0.631
Fototerapi stresi, (gtin) 3.4+0.6 2.4+0.5 0.002
Hemoglobin, (g/dL) 16.4+£1.3 20.7+1.9 <0.001
Hematokrit, (%) 49.3+4.7 61.9+£3.7 <0.001
Tepe bilirubin duzeyi (mg/dL) 22.5+4.3 19.7+3.1 0.125
G6PD enzim duzeyi, (U/gHb) 2.1+1.8 4.0+0.4 0.010

(%3.8), hipotiroidi  (%3.8), kan ekstravazasyonu (sefal
hematom) (%2.3), idrar yolu enfeksiyonu (%0.8), sarilik nedeni
saptanamayanlar (%13.1) olarak belirlendi (Tablo II).

CGalisma grubunu olusturan 130 olgudan 22’ sinde (%16.9)
G6PD enzim dulzeyi disUk olarak saptandi. Bu bebeklerde
ortalama G6PD enzim duzeyi 2.7+1.7 U/g Hb olarak dlculdu.
Bu olgular 15 erkek ve 7 kiz bebekten olusmaktaydi. GEPD
enzim eksikligi olan olgularla eksiklik olmayan olgularin arasinda
erkek bebek orani benzerdi. G6PD enzim eksikligi olan olgularda
erkek bebek orani %68.2, eksiklik olmayan olgularda bu oran
%51.9’d0 (p=0.161). G6PD eksikligi olan olgularla diger olgularin
karsilastinimasi Tablo IlI’de verilmistir. G6PD eksikligi bulunanlarla
bulunmayanlar arasinda yapilan karsilastirmada, enzim eksikligi
bulunan grupta tepe bilirubin dizeyi anlamli olarak daha
yUksek bulundu. G6PD eksikligi olan olgularda ortalama tepe

bilirubin dlzeyi 21.6+4.1 mg/dL, enzim eksikligi olmayanlarda
19.04+3.5 mg/dldi (p=0.003). Serum tepe bilirtibin degeri ile
G6PD duzeyi arasinda istatistiksel olarak anlamli, negatif ydnde
bir baginti saptandi (r=0.22, p=0.012). Aynca G6PD enzim
eksikligi olan olgulara verilen fototerapi suresi, enzim eksikligi
olmayan olgulara gore anlamli olarak daha uzun bulundu. Bu
slire G6PD eksikligi olanlarda 3.1+0.7 gln, enzim eksikligi
olmayanlarda 2.5+0.7 gundu (p=0.001). Calisma grubundaki
olgulardan ABO ve RH uyusmazligi nedeniyle izlenen olgular
cikartildiginda, G6PD enzim eksikligi olan ve olmayan olgular
arasinda sarilik baslangicinin, enzim eksikligi olanlarda anlamli
olarak daha erken zamanda oldugu gérildi. G6PD enzim
eksikligi olanlarda sarilik baglama gunud 3.5+1.7 gun, enzim
eksikligi olmayanlarda 4.4+1.9 gindu (p=0.041). G6PD enzim
eksikligi olan olgular arasinda akut bilirubin ensefalopatisi orani
%9.1 olarak bulunurken, enzim eksikligi olmayanlarda %1.9
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Tablo V: Kan degisimi uygulanan olgularin 6zellikleri.

No Cins Yas (giin) Te(z‘eg'/I';)B ’ Sarilik etiyolojisi geus blllrubt::;::lasr?falopatlm
1 Kiz 17 31.1 Prematurite, Sepsis +

2 Erkek 6 31 G6PD enzim eksikligi +

3 Kiz B 30 PrematuUrite, Dehidratasyon +

4 Erkek 2 30 GBPD enzim eksikligi, sefal hematom +

5 Kiz 2 21.7 Rh uyusmazligd =

°TSB: Total serum bilirubin

olarak bulundu. Ancak, akut bilirubin ensefalopatisi dagilimi
acisindan gruplar arasinda istatistiksel anlamli fark gézlenmedi
(x%: 8.2, p=0.073). Olgular arasinda, yenidogan klinigine basvuru
gunu, sarilik tepe gund, sarilik dizelme gunu, hastanede yatis
suresi, hemoglobin ve hematokrit degerleri agisindan anlamli
istatistiksel fark olusmadi.

G6PD enzim dlzeyi normalin altinda olan olgular cesitli
parametreler yéninden karsilastinidi (Tablo V). G6PD enzim
eksikligi olan erkek bebekler kiz bebeklerle karsilastinidiginda,
erkek hastalarin GBPD enzim dUzeyleri kiz hastalara gdre anlamli
olarak daha dusuktl. Erkek olgularda G6PD enzim duzeyi
2.1+£1.7 U/g Hb, kizlarda 4.04+0.41 U/g Hb olarak &lctldu
(p=0.010). G6PD eksikligi olan erkek olgularin hemoglobin
ve hematokrit degerleri de kizlarla kiyaslandiginda anlamli
olarak daha dusuk olarak saptandi. Erkek olgularda ortalama
hemoglobin dizeyi 16.4+1.9 g/dL ve hematokrit %49.3+4.7,
kizlarda ortalama hemoglobin 20.7+ 1.3 g/dL ve ortalama
hematokrit 9%61.9+3.7 olarak saptandi (p<0.001). G6PD
enzim eksikligi olan olgularin hemoglobin (r=0.62, p=0.013) ve
hematokrit (r=0.54, p=0.012) dlzeyleri ile serum G6PD dlizeyi
arasinda orta derecede pozitif yonde bir baginti gérildt. G6PD
enzim eksikligi olan erkek olgularda fototerapi suresi 3.4+0.6
glin, kiz bebeklerde 2.4+0.5 gin saptandi (p=0.002). Yine
G6PD enzim eksikligi olan erkek olgularda sarilik dizelme
zamani postnatal 8.5+2.9 gun iken, kiz olgularda bu sure
postnatal 6.4+1.2 gundu (p=0.032). G6PD enzim eksikligi olan
erkek ve kiz olgular arasinda sarilik baslangic gunu, hastaneye
basvuru gunu, tepe sarlik gind, serum tepe bilirubin dizeyi
acisindan anlamli istatistiksel fark bulunmadi.

Calismaya alinan olgularin tamami fototerapi aldi. Toplamda 5
(% 3) hastaya kan degisimi suygulanirken, G6PD enzim eksikligi
olup kan degisimi uygulanan olgularin orani % 9.1, enzim
eksikligi olmayanlarda ise bu oran %2.8 olarak bulundu. Gruplar
arasinda kan degdisimi gereksinimi agisindan anlamli istatistiksel
fark bulunmadi (x*:1.9, p=0.161) Kan degisimi uygulanan
bebeklerden ikisi GBPD enzim eksiligi olan olgulard. ik bebek
G6PD enzim duizeyi 0.2 U/gHb olan, ayni zamanda sefal
hematomu olan bir erkek bebek, ikincisi ise G6PD enzim dlizeyi
0.3 U/gHb olan erkek bebekti. Kan degisimi uygulanan diger
olgulardan iki tanesi prematUre ve bir tanesi de Rh uyusmazIigi
olan olgulardi. GBPD enzim eksikligi olan olgularla olmayan
olgular arasinda kan degisimi gereksinimi ve akut bilirubin
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ensefalopatisi acisindan anlamli fark gézlenmedi. Tablo V’te kan
degisimi yapilan olgularin tanilar ve klinik 6zellikleri verilmistir.

TARTISMA

Yasadigimiz cografyada G6PD mediterranian varyant geni gibi
mutasyonlarin endemik olmasi nedeniyle, hem daha dusUk
GB6PD enzim duzeyleri hem de kan degisimi gerektirecek
kadar ylksek bilirubin dlzeyleri ile karsilasiimaktadir (12).
Atay ve ark. (13) Ulkemizin Marmara Bolgesinden yaptidi bir
calismada, agir hiperbilirubinemisi olan yenidoganlarda G6PD
enzim eksikligi skigi %3.8 oraninda bildirilirken, Bozkurt ve
ark. (14) Glneydogu Anadolu Bélgesi’nde yakin zamanda
yaptigl bir baska ¢alismada ise bu sikigin %13 ve kan degisim
yapilan olgular arasindaki sikligin %20.9 oldugunu bildirmigtir.
Calismamizda yenidogan sariligi olan bebekler arasinda G6PD
enzim eksikligi sikligi %16.9 olarak ikinci sirada bulunmustur.
ABO ve Rh uyusmazligina bagl sariliklar ise daha az oranda
tespit edilmistir.

Literatirde G6PD enzim eksikligine bagl yenidogan sariiginin
daha erken baglayip daha uzun surdtgu bildirilmistir (15).
Ulkemizden Kilicdag ve ark. (16) calismasinda da G6PD enzim
dUzeyi dusUk olan bebeklerin daha uzun slre fototerapiye
ihtiyaci oldugu vurgulanmisti. Bu calismada G6PD enzim
eksikligi olan bebeklerde yenidodan sarlidinin daha erken
basladigi ve daha uzun sUrdigu saptandi. G6PD eksikligi olan
bebeklerde bilirubin duzeylerinin eksiklik olmayanlara gore daha
yUksek oldugu ve bu duruma bagli olarak bu bebeklerin daha
uzun sure fototerapiye ihtiyac duyduklari gézlendi.

G6PD enzim eksikligi erkeklerde Klinik olarak G6PD genindeki
mutasyona gore ifade bulurken, kizlarda hem mevcut varyant
gene hem de rastgele inaktivasyona ugrayan X kromozomun
durumuna bagl olarak kendini gdstermektedir. Bu nedenle
hemolizin siddeti, indirekt hiperbilirubinemi ve eglik eden anemi
bireyler arasinda heterojen seyretmektedir (17). Ulkemizden
yapllan bir prevelans c¢aligmasinda yenidogan sariligi olan
bebekler arasinda G6PD enzim eksikliginin %78 oraninda
erkek bebeklerde goruldugu bildirilmistir (18). Calismamizda ise
G6PD enzim eksikligi olan erkek olgular, kizlara oranla yaklasik
iki kat daha fazla saptandi. Ayrica calismamizda, G6PD eksikligi
olan grupta enzim duzeyinin erkek bebeklerde kiz bebeklere



gbre daha dustk oldugu, daha uzun sure fototerapiye ihtiyag
duyduklar ve bu nedenle daha uzun sure hastanede yattiklari
saptandl. Benzer durum dinyadan ve Ulkemizden yapilan
baska calismalarda da bildirilmistir (19).

G6PD enzim eksikligi olan bireylerde bazi G6PD varyant
genlerinin oksidatif stress sonrasi akut hemolize ve sariliga
neden oldugu, baz varyantlarin da hemolitik anemiye neden
oldugu bilinmektedir (20). Calismamizda G6PD eksikligi ile
izlenen bebeklerde anemisi olan olguya rastlanmadi. G6PD
dUzeyi normal olan grupla disuk olan grup, anemi parametreleri
acisindan karsilastiridiginda farkliik gértlmedi. Ancak, G6PD
enzim eksikligi nedeniyle izlenen erkek bebeklerin ortalama
hemoglobin ve hematokrit dUzeyleri kizlara gore anlamli olarak
daha dustkti. Ustelik GBPD enzim diizeyi ile hemoglobin ve
hematokrit dlizeyleri arasinda anlamli bir iligki saptandi. Enzim
eksikligi saptanan bireylere gen mutasyon analizi yapilmasinin,
daha aydinlatict sonuglar verebilecedi dusunuldi. Her ne kadar
bu olgularin mutasyon analizi yapiimamis olsa da, Akdeniz
ve Ortadoguda en sik gérilen G6PD varyant mediterrenean
endemizmi bu bulguyu aciklayabilir (21). Bu konuda tlkemizden
yapllacak ileri arastirmalara ihtiya¢ vardir.

Calismamizda en ytksek bilirubin dizeyine sahip olgular GEPD
enzim eksikligi bulunan gruptaydi. En yUksek bilirubin degerine
sahip iki olgudan ilki bir prematire bebek iken, ikincisi enzim
dizeyi 0.2 U/gHb olan ve GBPD eksikligi saptanan bir erkek
bebekti. Weng ve ark. (22) ¢alismasinda G6PD enzim eksikligi
saptanan bebekler arasinda kern ikterus sikigini %6.6 olarak
rapor edilmistir. Kaplan ve ark. (23) ise G6PD eksikligi olan
bebeklerde kern ikterus sikiginin 4 kat arttidini bildirmistir.
CGalismamizda akut bilirubin ensefalopatisi gelisimi agisindan
G6PD enzim eksikligi olan bebeklerde, olmayanlara gére anlamii
bir risk artigl saptanmadi. Ancak, kernikterus gelisimi agisindan
bu bebeklerin uzun dénem izlemlerinin yapilimasi zorunlulugu
ortaya clkmaktadir. Akut bilirubin ensefalopatisi olan ve kan
degisimi yapilan olgularin sayisi az oldugundan bunlarla ilgili ileri
analiz yapllamamistir.

G6PD eksikliginin sk gortldugt Asya, Afrika, Akdeniz ve
Ortadogu ulkelerinde tim yenidogan bebekler G6PD eksikligi
icin taranmaktadir (24). Tarama programi uygulanan Ulkelerde
eksiklik saptanan bireylerin yakindan izlenmesiyle kernikterus
sikiginin azaldigr bilidiriimektedir (25).

Yenidogan yogun bakim Unitemize ciddi sarilikla gelen ve
sariligi aciklayacak sebebi olmayan bebeklerde GEPD enzim
dizeyi istenmektedir. Calismamizda enzim dlzeyi istendigi
halde, 13 hastada teknik nedenlerle test sonuclandirlamamis
ve bu hastalarin durumu agikliga kavusturulamamistir. Ayrica,
G6PD enzim eksikligi saptanan hastalarin mutasyon analizleri
calisimamistir. Bunlar calismamizin en énemli kisitlilik noktalarini
olusturan durumlardir. Enzim dUzeyi sonuglandirilamayan
hastalar da calismaya dahil edilebilse ve enzim eksikligi
saptanan bireylerde gen analizi yapilabilse, daha aydinlatici
sonugclara ulasilabilirdi.
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SONUGLAR

Her ne kadar G6PD enzim aktivitesi ve varyanti bireylerin
yasayacagl morbiditeler icin daha belirleyici olsa da, dusUk
G6PD enzim aktivitesiyle yenidoganlarda yiksek bilirubin
dUzeyleri, artmis fototerapi sUresi, erkek bebeklerde dustk
hemoglobin ve hematokrit duzeyleri iliskilidir. Ciddi sarilikla
gelen bir bebekte cinsiyet ayrnmi gdzetiimeksizin GEPD enzim
eksikligi akilda bulundurulmalidir. Buna bagl olarak yenidogan
sarliginda G6PD enziminin biyokimyasal olarak &dl¢ilmesi, o
toplumda enzim eksikliginin nasil hareket ettigi hakkinda da
fikir vermektedir. Sonug olarak G6PD enzim eksikligi agisindan
yenidogan bebeklerin erken taninmasi igin, tlkemizde yenidogan
tarama programiyla G6PD enzim aktivitesinin 6lcllimesi faydali
olacaktir. Bu tarama sonugclarina gére enzim eksikligi saptanan
olgularin, hiperbilirubinemi ile kernikterus agisindan yakin
izlenmesi gerektigi kanisina variimistir.
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Ebeveynlerin Akilci ilag Kullanim Tutumlarinin incelenmesi
Investigation of Rational Drug Usage Attitudes of Parents

Cigdem KULOGLU', Emine EKICI?

1I?eykent Qniversitesi, Meslek Yksekokulu, Radyoterapi B&IUmU, Istanbul, Tirkiye
2(Jskiidar Universitesi, Saglik Bilimleri Fakdiltesi, istanbul, Tirkiye

0z
Amac: Bu arastrma 0-12 yas araliginda ¢ocugu olan ebeveynlerin akilci ilag kullanimi tutumlarini belirlemek ve
ebeveynlerin akilc ilag kullanim tutumlarini etkileyen tanitici dzelliklerini incelemek amaciyla yapilmistir.

Gerec ve Yontemler: Bu calisma kesitsel-tanimlayicl tipte olup, arastirma érneklemini istanpul‘ da bir devlet ilkokulunda
egitim gérmekte olan cocuklarin ebe\(faynleri (n=71 9)HOIU§turdu. Arastirmanin verileri Tanitici Ozellikler Formu ve Akilal ilag
Kullanimina Yénelik Ebeveyn Tutum Olcegi (AIKYETO) kullanilarak topland.

Bulgular: Ebeveynlerin AIKYETO puan ortalamasi 174.96+17.77, dogru ve bilingli ila¢ kullanim puan ortalamasi
132.36+14.35, etkili ve guvenli ila¢ kullanim puan ortalamasl 42.59+8.20 olarak bulundu. Ebeveynlerin uzun sure
yasadidi yer, aile tipleri, gelir durumlari, egitim durumlari, cocuk sayilari, gocuklarinin yaglari, cocuk cinsiyetleri, hastalik
durumlarinda basvurduklar yer ve regetesiz ila¢ kullanma durumlar ile AIKYETO puan ortalamalari arasinda anlamii
fark oldugu bulundu (p<0.05). Ebeveynlerin en uzun slre yasanilan yer, aile tipleri, gelir durumlan, egitim durumlari,
cocuk sayilari, cocuklarinin yaslari, cocuk cinsiyetleri, hastalik durumlarinda basvurduklar yer durumlarina gére dogru
ve bilingli ila¢ kullanimi alt dlgedi puan ortalamalar arasinda istatistiksel olarak anlamli fark oldugu bulundu (p<0.05).
Ebeveynlerin gocuk sayilari, hastallk durumlarinda basvurduklar yer ve recetesiz ila¢ kullanma durumlarinin etkili ve
glvenli ilag kullanimi alt élgegi puan ortalamalar arasinda anlamli fark oldugu bulundu (p<0.05).

Sonug: Ebeveynlerin akilcl ilag kullanimi tutum puanlarinin yiksek oldugu séylenebilir. Ancak ¢ocuk sayisi fazla olan,
yenidogan ¢ocugu olan, kiz cocuga sahip olan, recetesiz ila¢ kullanan, geliri az olan, genis ailede yasayan, en uzun
yasadig yer ilce ve kdy olan ebeveynlerin AIKYETO puan ortalamalari diisiik bulundugundan, akilcr ilag kullanimi
konusunda planlanacak egitim programlarinda bu durumun dikkate alinmasi dnerilir.

Anahtar Sozciikler: Cocuk, Ebeveyn, ilag, Tutum

ABSTRACT

Objective: This study was conducted to determine the rational drug use attitudes of parents with children aged 0-12
and to investigate a reader study that reveals the rational drug use attitudes of parents.

Material and Methods: This study is cross-sectional-descriptive type, and the research sample was formed by the
parents (n = 719) of children attending a public primary school in Istanbul. The data of the study were Conllected using
the Descriptive Characteristics Form and the Parental Attitude Scale towards Rational Drug Use (AIKYETO).

Results: Parents’ mean score of AIKIETO was 174.96+17.77, correct and conscious drug use mean score was 132.36
+14.35, effective and safe drug use mean score was 42.59+8.20. It was found that there was a significant difference
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between the place where parents lived for a long time, family types, income levels, educational status, number of children, ages of their
children, gender of children, the place of application in case of illness, and the use of non-prescription drugs and AIKYETO score averages
(p <0.05). It was found that there was a statistically significant difference between the mean scores of the correct and conscious drug
use subscale according to the place where the parents lived for the longest time, family types, income levels, education levels, number of
children, ages of their children, gender of children, and the place they applied in case of illness (p < 0.05). It was found that there was a
significant difference between the mean scores of the effective and safe drug use subscale of the parents’ number of children, the place
they applied in case of illness and the use of non-prescription drugs (p <0.05).

Conclusion: It can be said that the parents’ rational drug use attitude scores are high. However, since the AIKYETO score average of parents
with a large number of children, a newborn child, a daughter, a non-prescription drug use, a low income, an extended family, and the longest
place of residence in districts and villages is low, education programs to be planned on rational drug use consideration of the situation is

recommended.
Key Words: Child, Parent, Drug, Attitude

GIiRIS

lacla tedavi, giinimizde modern tip uygulamalari arasinda
dneelikli tedavi ydntemlerindendir. llaclarin gereksiz, fazla, yanlis
kullanilimasi, kit kaynaklarin israfina ve yaygin saglik tehlikelerine
yol agan ve tum dunyay! etkileyen bir halk saghgi problemidir
(1,2).

Dinya Saglk Orgitt (DSO), akilcl ilag kullanmini (AIK)
“hastalarin ilaglar klinik gereksinimlerine uygun bicimde, kisisel
gereksinimlerini karsllayacak dozlarda, yeterli zaman diliminde,
kendilerine ve topluma en distk maliyette almalar icin uyulmasi
gereken kurallar battinG” olarak tanimlamistir (3). Bu dogrultuda
AIK ilkeleri; belirlenen dogru ilacin, dogru uygulama yoluyla,
dogru miktarda, yeterli bilgilendirme yapilarak, dogru zamanda
ve maliyet uygunlugu da dikkate alinarak kullanimasidir. Bu
ilkelerin gerektirdigi kurallara uyulmamasi, ilaclarin kullanimini
dolayli veya dogrudan ilgilendiren yanligliklar Akilct Olmayan ilag
Kullanimi (AOIK) olarak tanimlanmaktadir (4-6).

AIK tiim toplumu ilgilendiren bir konudur. Ozellikle riskli gruplar
olarak nitelendirilen yasl ve cocuklarda AOIK kronik hastaliklarda
ve cocukluk hastaliklarinda mortalite ve morbiditenin artmasina
neden olmaktadir (1). Cocuklarda ilag uygulamalari erigkinlerden
farkldir ve birgok sorumlulugu da beraberinde getirir. Cocugun
blylme dénemine gdre boy, kilo ve vicut kitle orani farkliliklari,
enzim ve hormon aktivitesinin yasla giderek fonksiyon
kazanmasl nedeniyle uygulanacak ila¢c dozlar yetigkinlerdeki
gibi standart degildir. Cocuk ve yetiskin hastalar arasinda
ilaglann  biyoyararlanimi, farmakokinetik ve farmakodinamik
Ozellikleri, etkinlikleri ve yan etkileri arasinda goézle gérullr
farkliiklar vardir (7-9). Cocuklarda AOIK’ yi dnlemek icin ailelerin
ve saglik personelinin sorumluluklar vardir (9,10). AiK’'da aileye
dusen godrev ilaglarin akilct kullanimasidir (11,12).

Cocuklarda AOIK’ nin énlenmesinde ebeveynlerin AK ile ilgili
yanlis bilgi, davranis ve inanclarinin belirlenmesi dnemlidir.
Ulkemizde ebeveynlerin  cocuklarina ilag verirken yaptiklar
hatall uygulamalar; ilacin; fazla veya yetersiz dozda verilmesi,
doz araliklarinin ayarlanamamasi, uygun olmayan kosullarda
saklanmasi, zamanindan 6nce birakilmasi, ishal olan ¢ocuklarin
antibiyotik ile tedavisi, fonksiyonel konstipasyon durumlarinda
laksatif aliskanhigi, yeni ¢cikmig ilaglarin bilingsiz sekilde kullanimi,
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analjeziklerin - yanlis  kullaniimasi, etkilesime acgik ilaclari
kombine bir sekilde kullanmak, vitaminlerin gereksiz ve yanlis
kullanilmasi, grip, nezle gibi hastaliklarda antibiyotik kullanimasi
gibi durumlardir (8,13-18).Yurt disinda ebeveynlerin cocuklarina
ilag verirken en sk yaptklar hatall uygulamalar; recetesiz
ilag kullanimi, ebeveyn ve saglk calisanlar arasinda iletisim
eksikligi olmasi, gereksiz antibiyotik kullanimi, ilaclarin yanlis
kullanimi, ila¢ yazdirma talebi ve tedaviye uyum saglamama gibi
durumlardir (12,19-22).

Ebeveynlerle AIK konusunda yapiimis galismalar incelendiginde;
ebeveynlerin antibiyotik kullanimi konusunda bilgiye ihtiyag
duyduklar géralmustur (23). Yenigeri ve Celebi’ nin ebeveynlerle
yaptiklar ¢alismalarda kendi kendine ila¢ kullanimi sirasiyla
%34 ve %97 olarak bulunmustur (23,24). Chan ve ark. (12)
calismasinda ebeveynlerin %24’0Unln daha oOnce benzer
bulgulari olan bir gocuga verilen antibiyotigi cocuklarina verdikleri
saptanmigtir. Literatlr incelendiginde; kullanilan tdm ilaglara
yonelik ebeveynlerin AIK tutumunu dlgen ve okulda yapilan
calismaya rastlanmamistir (16,23,25-28). Ayrica bu calismada
ebeveynlerin  AIK tutumlan gegerli ve glvenilir bir 6lgim
aracyla degerlendiriimisti. Bu calismanin  cocuklarda AQIK
davranislannin azaltimasi ve ebeveynlerde AIK’nin gelistiriimesi
konusunda farkindalik olusturacagi dustnulmektedir.

GEREC ve YONTEMLER

Tanimlayicl tipte yapilan calisma, Istanbul’da bir deviet
ilkokulunda egitim géren 0-12 yas araliginda gocugu bulunan
ve calismaya gonulli olan 719 ebeveyn ile 2020 yilinda
gerceklestiriimistir.  Evrenin = %69.2’sine  ulasiimistir.  Veriler
literatiirden yararlanarak hazirlanan Tanitici Ozellikler Formu ve
Celebi tarafindan gelistirilen AIKYETO araciligiyla toplanmistir
(23).

Tanttict Ozellikler Formu; ebeveyn tanitici bilgileri bélimiinde 12
soru ve ¢ocuk tanitici bilgileri bélimitnde 8 soru olmak Uzere; iki
palim ve 20 sorudan olusmaktadir.

AIKYETO: Besli likert tipte olan élcek 40 maddeden ve Dogru
ve Bilingli Kullanm (29 madde), Etkili ve Guvenli Kullanim (11
madde) alt boyutlarindan olusmaktadir. Olgekten alinabilecek



puanlar “Dogru ve Bilingli Kullanm” alt boyutu igin 29-145
arasinda, “Etkili ve Guavenli Kullanim” alt boyutu i¢cin 11-55
arasinda, lcek toplami icin 40-200 arasindadir. Olcekten alinan
puan yikseldikce ebeveynlerin AIK tutumlar olumlu olarak
degerlendiriimektedir. Olcedin ic tutarliik katsayisi dlcek toplami
icin 0.887, dogru ve bilingli kullanm alt boyutu igin 0.894,
etkili ve glvenli kullanm alt boyutu i¢in 0.771 bulunmustur.
Bu calismada dlcegin tamaminin i¢ tutarliik katsayisi 0.91,
“Dogru ve Bilingli Kullanm” alt boyutu igin 0.94, “Etkili ve
Guavenli Kullanm” alt boyutu i¢in 0.83 bulunmustur. Calisma
icin Uskiidar Universitesi, Girisimsel Olmayan Arastirmalar Etik
Kurulu’ndan 2019-247 nolu, 26.04.2019 tarihli onay alinmistir.

Arastirma verileri arastirmaci tarafindan toplanmigtir. Okulun
o6gretmenlerine bilgi verilerek, her bir sinifin égrenci sayisi
kadar veri toplama formu ve yazili onam formu 6gretmenler
araciigyla ebeveynlere ulastinimis ve doldurulan anketler sinif
ogretmenlerinden teslim alinmistir. Veriler SPSS 22.0 istatistik
programinda degerlendirilmis, analizlerde tanimlayici istatistiksel
testler, Student’s t test, Mann Whitney U, One Way Anova testi
kullaniimigtir. Elde edilen bulgularin anlamliik seviyesi, guven
araligi (p<0.05) kabul edilmigtir.

BULGULAR

Arastirmaya 595 (%82.8) anne katilmistir. Arastirmaya katilan
ebeveynlerin %55.2 (n=397)’si 30-39 yas araligindadir. En
uzun slre sehirde yasayan n=59 (%82.9) ebeveyn vardr.
Arastirmaya katilan ebeveynlerin (n=543) %75.5’UnUn ¢ekirdek
aileye sahip olduklari bulunmustur. Ebeveynlerin 374 (%52)’
UnUn ortadgretim mezunu oldugu tespit edilmistir. 469 (%65.3)
ebeveynin calismadigi tespit edilmistir. Ebeveynlerin %86.2°
sinin (N=620) surekli kullandig bir ilaci olmadigi ve %86.8’inin
(n=624) kronik bir hastaligi olmadigi, belirlenmistir. Ebeveynlerin
n=702 (%97.6)’si daha 6nce akilci ilag kullanimi egitimi almadigini
belirtmistir (Tablo ).

Ebeveynlerin %44.4’0 (n=319) tek cocuga sahip olup %52.
4’0n0n ¢ocuklarinin 7-12 yas araliginda oldugu, 317 (%44.1)
ebeveynin hem kiz hem erkek ¢cocugu oldugu tespit edilmistir.
Ebeveynlerin 598 (% 83.2)'inin recetesiz ila¢ kullanmadidr ve
619 (%86.1)’'unun ¢ocugunun kronik bir rahatsizigr olmadigi,
belirlenmistir (Tablo 11).

Ebeveynlerin dogru ve bilingli ila¢ kullanimi alt boyutundan
aldiklan puan (132.36+14.35), etkili ve guvenli kullanim alt
boyutundan aldiklari puan (42.59+8.20) ve 6lgek toplamindan
aldiklari puan (174.96+17.77) dir (Tablo IIl).

Ebeveynlerin tanimlayici 6zelliklerine gére Dogru ve
Bilincli Kullanim alt boyutu puan ortalamalarinin dagilimi:

Ebeveynlerin en uzun sUre yasadklar vyer,
dagiimlari, egitim seviyeleri,

aile tipi, gelir
sahip olduklar gocuk sayisl,
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Tablo [I: Ebeveynlerin sosyo-demografik 6zelliklerinin
dagilimi.
n (%)
Yakinlk

Anne 595 (82.8)

Baba 111 (15.4)

Diger 13(1.8)
Yas

20-29 38 (5.3)

30-39 397 (55.2)

40-49 276 (38.4)

50-59 8(1.1)
En uzun sure yasanilan yer

Sehir 596 (82.9)

ilce 67 (9.9)

Koy 56 (7.8)
Alle Tipi

Cekirdek 543 (75.5)

Genis 176 (24.5)
Gelir Duzeyi

Geliri Giderden Denk 500 (69.5)

Geliri Gidere Az 148 (20.6)

Geliri Giderden Fazla 71 (9.9)
Medeni Durum

Evli 679 (94.4)

Bekar 40 (5.6)
Egitim Durumu

Okur-Yazar Degil 12 (1.7)

iIkdgretim 155 (21.6)

Ortadgretim 374 (52.0)

Universite 165 (22.9)

YUksek Lisans/Doktora 13 (1.8)
Calisma durumu

Calisiyor 250 (34.7)

Calismiyor 469 (65.3)
Stirekli llag kullanimi

Var 99 (13.8)

Yok 620 (86.2)
Kronik Hastalik Durumu

Yok 624 (86.8)

Var 95 (13.2)
Akilcr llag Kullanim Egitimi

Yok 702 (97.6)

Orgiin Egitim Icinde 6 (0.9)

Halk egitim merkezi v.b 11 (1.5)
Toplam 719 (100)

cocuklarin yaslari, cinsiyetleri, tedavi icin basvurulan merkezlere
gbre dogru ve bilingli ilag kullanimi alt boyutu puan ortalamalari
arasinda istatistiksel olarak anlamili bir fark vardir (p< 0.05).

Sehirde yasayan ebeveynlerin dogru ve bilingli ilagc kullanim
alt boyutu puan ortalamalar ilgede yasayan ebeveynlerden
anlamli derecede yUksektir (p<0.05). Cekirdek aileye sahip
olan ebeveynlerin dogru ve bilingli ila¢c kullanim alt boyutu
puan ortalamalar genig aileye sahip ebeveynlerinkinden
anlamli derecede yUksektir (p<0.05). Geliri gidere denk ve geliri
giderden fazla olan ebeveynlerin dogru ve bilingliilag kullanim alt
boyutu puan ortalamalari geliri giderden az olan ebeveynlerden
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Tablo Il. Ebeveynlerin ¢ocuklarina iliskin sosyo-demografik
ozelliklerinin dagilimi.

n (%)

Cocuk Sayisi

Bir 319 (44.4)

iki 301 (41.9)

Uc 70 (9.7)

Dort ve Uzeri 29 (4.0
Cocuk Yasl

0-6 91 (12.7)

7-12 377 (52.4)

Hem 0-6 hem 7-12 251 (34.9)
Cocuk Cinsiyeti

Yalniz Kiz Cocuk 205 (28.5)

Yalniz Erkek Cocuk 197 (27.4)

Hem Kiz Hem Erkek Cocuk 317 (44.1)

Hastallk Durumunda
Basvurulan saglik kurulusu

Ozel Hastane 185 (25.7)
Devlet Hastanesi 200 (27.8)
Aile Sagligi Merkezi 324 (45.1)
Eczane 10 (1.4)
Regetesiz Kullanilan ilag Tiir(
Hayir 598 (83.2)
Soguk alginligi 96 (13.4)
Antibiyotik 12 (1.6)
Diger 13 (1.8)
Cocugun Mevcut Hastallk durumu
Var 619 (86.1)
Yok 100 (138.9)
Toplam 719 (100)

anlamli derecede yUksektir (p<0.05). LisansUstU, Universite ve
ortadgretim mezunu ebeveynlerin dogru ve bilingli ila¢ kullanimi
alt boyutu puan ortalamalar okuryazar olmayan ve ilkbgretim
mezunu ebeveynlerinkinden anlamli  derecede  yuksektir
(p<0.05). Bir ve iki cocuga sahip olan ebeveynlerin dogru ve
bilingliilag kullanim alt boyutu puan ortalamalari ¢ gocuga sahip
olan ebeveynlerinkinden anlamli derecede yuksektir (p<0.05).
7-12 yas arasl ¢ocugu olan ebeveynlerin dogru ve bilingli ilag
kullanim alt boyutu puan ortalamalari hem 0-6 hem 7-12 yas
arasl ¢cocugu olan ebeveynlerden anlamli derecede yUksektir
(p<0.05). Yalnizca erkek ¢ocuk sahibi olan ebeveynlerin dogru ve
bilingli ilag kullanim puan ortalamalart hem kiz hem erkek ¢ocuk
sahibi olan ebeveynlerden anlamli derecede yUksektir (p<0.05).
Cocugu hastalandiginda dzel hastaneye, devlet hastanesine ve
aile saghg merkezine (ASM)’ye basvuran ebeveynlerin dogru
ve bilingli ilag kullanim puan ortalamalan eczaneye basvuran
ebeveynlerinkinden anlamli derecede ylksektir (p<0.05).

Ebeveyn yakinlik durumu, yas, medeni durum, ¢alisma durumu,
surekli ilag kullanimi, hastalik durumu, AIK egitimi alma durumu,
recetesiz ilag kullanimi, gocugun hastalik durumuna goére dogru
ve bilingli ila¢ kullanim puan ortalamalar arasinda istatistiksel
olarak anlamli bir fark olmadigr bulunmustur (p> 0.05).
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Ebeveynlerin tanimlayici o6zelliklerine gére Etkili ve
Giivenli Kullanim alt boyutu puan ortalamalarinin
dagihmi:

Ebeveynlerin sahip olduklar ¢cocuk sayisl, tedavi igin basvurulan
merkezler, cocuklari hastalandiginda kullandiklar regetesiz ilag
varligi/cesidine gore etkili ve glvenli ilag kullanimi alt boyutu
puan ortalamalar arasinda istatistiksel olarak anlamli bir fark
vardir (p<0.05).

iki cocuga sahip olan ebeveynlerin etkili ve glvenli ilag
kullanim puan ortalamalarn dort ve Uzeri cocuga sahip olan
ebeveynlerinkinden anlamli  derecede yUksektir (p<0.05).
Gocugu hastalandiginda 6zel hastaneye, aile sagligr merkezine
basvuran ebeveynlerin etkili ve glvenli ilag kullanim puan
ortalamalarn devlet hastanesine basvuranlarinkinden anlamli
derecede yUksektir (p<0.05). Cocugu hastalandiginda recgetesiz
ila¢ kullanmayan ebeveynlerin etkili ve glvenliilag kullanim puan
ortalamalari, cocugu rahatsizlandiginda recetesiz olarak soguk
alginhigr ilaglanni kullanan ebeveynlerden anlamli  derecede
yUksektir (p<0.05).

Ebeveyn yakinlk durumu, yas, en uzun slre yasanilan yer, aile
tipi, ekonomik durum, medeni durum, egitim, calisma durumu,
surekli ilag kullanimi, hastalik durumu, akilci ila¢ kullanimi egitimi
alma durumu, ¢ocugun hastallk durumu, gocuk yasi ve ¢ocuk
cinsiyetine gore etkili ve glvenli ilag kullanim puan ortalamalari
arasinda istatistiksel olarak anlamli bir fark olmadigi gértimuastar
(p> 0.05).

Ebeveynlerin tanimlayici 6zelliklerine gére Akilci ilag
Kullanimina Yénelik Ebeveyn Tutum Olcegi puan
ortalamalarinin dagilimi:

Ebeveynlerin en uzun stre yasadiklan yer, aile tipi, gelir dagiimi,
egitim seviyeleri, cocuklarin yaglari, cinsiyetleri, cocuk sayisi,
tedavi icin bagvurulan merkezler, ¢ocuklar hastalandiginda
kullandiklari regetesiz ilag varlgi/cesidine gore AIKYETO
puan ortalamalar arasinda istatistiksel olarak anlamli bir fark
vardir(p<0.05).

Sehirde yasayan ebeveynlerin AIKYETO puan ortalamalari
ilcede yasayan ebeveynlerden anlamli derecede yUksektir
(0<0.05). Cekirdek aileye sahip olan ebeveynlerin AIKYETO
puan ortalamalar genis aileye sahip ebeveynlerden anlamii
derecede yUksektir (p<0.05).Geliri gidere denk ve geliri
giderden fazla olan ebeveynlerin AIKYETO puan ortalamalan
geliri giderden az olanlardan anlamli derecede yUksektir
(p<0.05). Universite mezunu ebeveynlerin  AIKYETO puan
ortalamalari, ilkégretim mezunu ebeveynlerin AIKYETO puan
ortalamalarindan anlamli derecede yUksektir (p<0.05). 7-12
yas arasi gocugdu olan ebeveynlerin AIKYETO puan ortalamalar
hem 0-6 hem 7-12 yas arasi ¢ocugu olan ebeveynlerden
anlamli derecede yUksektir (p<0.05). Yalnizca erkek cocuk
sahibi olan ebeveynlerin AIKYETO puan ortalamalan hem kiz
hem erkek ¢ocuk sahibi olan ebeveynlerden anlamli derecede
yUksektir (p<0.05). Cocugu hastalandiginda &zel hastaneye
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Tablo llI: Ebeveynlerin akilci ila¢ kullanimina yénelik tutum 6lgeginden ve alt boyutlarindan aldiklari puanlarin dagilimi.

n:719
Alinabilecek En Kiiciik - En En Kiiciik En Biyiik  Ortanca SS
Biiyiik Puanlar
Dogru ve Bilingli Kullanim 29-145 32 145 132.36 14.35
Etkili ve Glvenli Kullanim 11-55 11 & 42.59 8.20
AIKYETO 40-200 65 200 174.96 17.77

basvuran ebeveynlerin AIKYETO puan ortalamalarn, ASM ve
eczaneye basvuran ebeveynlerin puan ortalamalarindan anlamli
derecede yuksektir (p<0.05).Yalnizca tek ve iki cocuk sahibi olan
ebeveynlerin AIKYETO puan ortalamalari (i¢ cocuk sahibi olan
ebeveynlerden anlamli derecede yuksektir (p<0.05). Cocugu
rahatsizlandiginda regetesiz ilag kullanmayan ebeveynlerin
AIKYETO puan ortalamalar, cocugu rahatsizlandiginda
recetesiz olarak soguk alginligi ilaglarini kullanan ebeveynlerden
anlamli derecede yUksektir (p<0.05).

Ebeveyn yakinlik durumu, yas, medeni durum, ¢alisma durumu,
surekli ilag kullanimi, hastalik, akilci ilag kullanimi egitimi alma
durumu, cocugun hastallk durumuna gére AIKYETO puan
ortalamalari arasinda istatistiksel olarak anlamli bir fark yoktur
(p> 0.05).

TARTISMA

Calsmada AIKYETO igin  alman puan ortalamasinin
174.96+£17.77 oldugu, dogru ve bilingli kullanim alt boyutu
icin alinan puan ortalamasinin 132.36+14.35 oldugu, etkili
ve guvenli kullanim alt boyutu igin alinan puan ortalamasinin
42.59+8.20 oldugu belirlenmigstir (Tablo 1l). Celebi’ nin yapmis
oldugu calismada AIKYETO icin alinan puan ortalamasinin
157.13+16.25 oldugu, dogru ve bilingli kullanim alt boyutu
icin alinan puan ortalamasinin 120.62+11.55 oldugu, etkili
ve guvenli kullanim alt boyutu igin alinan puan ortalamasinin
36.51+7.68 oldugu bulunmustur (23). Bu calismada AIKYETO
ve alt lgeklerinden alinan puanlar Celebi’nin ¢calismasindakinden
yUksek bulunmustur. Bu durumun ¢alismanin yapildigi yer ile
iligkili olabilecegi dUstunuimustdr.

Calismamizda annelerin AIKYETO ve alt boyutlannin puan
ortalamalarininbabalarininkindenyuiksek olduguancakaralarinda
istatistiksel olarak anlamli bir fark olmadigi bulunmustur (p>0.05)
(Tablo IV). Celebi’nin yapmis oldugu calismada babalarin AIK
tutumu annelerden daha yUksek bulunmustur (23). Ayada ve
ark. (25) Kutahya' da ebeveynlerin antibiyotik kullanimi ile ilgili
bilgi, tutum ve davraniglarini belirlemek amaciyla yaptiklari
calismada antibiyotik kullanimi konusunda annelerin daha bilingli
olduklarini bulmuslardir. Bu calismada annelerin AIKYETO ve
alt boyutlarinin puan ortalamalarinin babalarinkinden yiksek
olmasinin sebebinin arastrmamiza katilan ebeveynlerin blyuk
cogunlugunun(n=595) anne olmasi ve annelerin bakim verme
rolinU daha fazla Ustlenmelerine bagl oldugu dtsuntimustdr.

Calismamizda ebeveynlerin yaslarina gére AIKYETO ve alt
boyutlarinin  puan ortalamalari arasinda istatistiksel olarak
anlamli bir fark bulunmamistir (p>0.05) (Tablo IV). Galismamiza
benzer olarak Kenesarn ve Ozgakar’ In (28) annelerin antibiyotik
kullanimi konusundaki bilgi, tutum ve davranislarini inceledikleri
arastirmada annenin yasinin antibiyotik kullanm  tutumunu
etkilemedigini bulmuglardir.

Calismamizda sehirde yasayan ebeveynlerin AIKYETO ve
dogru ve bilingli kullanim alt boyutu puan ortalamalarinin ilgede
yasayan ebeveynlerinkinden yiksek oldugu ve aralarinda
istatistiksel olarak anlamli bir fark oldugu bulunmustur (p<0.05)
(Tablo V). Celebi’nin ebeveynlerin AlK'i ve etkileyen faktorleri
belirlemek amaciyla yaptigi c¢alismada sehirde yasayan
ebeveynlerin akilc ila¢ kullanim tutumlannin ytksek oldugu
bulunmustur (23). Cinar’in, annelerin AIK durumunu ve etkileyen
faktorleri saptamak amaciyla yapmis oldugu ¢alismada sehirde
yasayan ebeveynlerin daha akilci ilag kullandigi bulunmustur
(26). Calismamizda sehirde yasayan ebeveynlerin ilce ve
kdylerde yasayan ebeveynlerden daha yiksek AIKYETO ve
dogru ve bilingli kullanim alt boyutu puan ortalamasina sahip
olmalarinin  sebebinin saglk kuruluglarna ulasma ve bilgi
edinme olanaklarinin daha fazla olmasindan kaynaklanabilecegi
dusunulmustar.

Calismamizda cekirdek aileye sahip ebeveynlerin AIKYETO ve
dogru ve bilingli ilag kullanimi alt boyutu puan ortalamalarinin
genis aileye sahip ebeveynlerinkinden istatistiksel olarak anlamli
yUksek oldugu bulunmustur (p<0.05) (Tablo IV). Ekenler ve
Kocoglu'nun, bireylerin AiK’na yénelik bilgi ve uygulamalarini
inceledigi calismada c¢ekirdek ailede yasayan ebeveynlerin
doktor tavsiyesi olmadan ila¢ kullanma oraninin genis ailede
yasayanlardan daha dusidk oldugu bulunmustur (27). Ginar’in
5 yasindan kiclk cocudu olan annelerin AIK durumunu ve
etkileyen faktorleri saptamak amaciyla yaptigi calismada
cekirdek ailede yasayan annelerin AIK tutumunun daha yiksek
oldugunu bulmustur (26). Calismamizda c¢ekirdek ailede
yasayan ebeveynlerin AIKYETO ve dogru ve bilingli kullanim alt
Olgegi puan ortalamalarinin genis ailede yasayan ebeveynlerin
puan ortalamalarindan yUksek olmasinin sebebinin  genis
ailede yasayan ebeveynlerin, kdultlrel nedenlerle etkisiz
geleneksel tedavi yontemlerine daha fazla basvurmalar oldugu
dusunulmustar.

Calismamizda geliri giderinden fazla olan ebeveynlerin AIKYETO
ve dogru ve bilingli kullanim alt boyutu puan ortalamalarinin,
geliri giderine denk ve geliri giderinden az olan ebeveynlerden
anlamli derecede yiksek oldugu bulunmustur (p<0.05) (Tablo
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Tablo IV: Ebeveynlerin tanimlayici dzelliklerine gére AIKYETO ve alt boyutlaninin puan ortalamalarinin dagilim.

Dogru ve Etkili ve Gilivenli : =
n Bilingli Kullanim Kullanim LS A=)
Ort. SS Ort. SS Ort. SS
Yakinlik
Anne 595 132.86 12.58 42.65 7.94 175.52 16.54
Baba 111 129.63 21.62 42.46 9.51 172.10 23.28
Diger 13 132.69 10.83 41.00 8.38 173.69 17.08
2 F=2.380 aF=0.276 aF=1.769
p=0.093 p=0.759 p=0.171
Yas
20-29 38 131.89 13.57 43.00 8.06 174.89 16.41
30-39 397 182588 14.41 42.66 7.67 174.99 17.05
40-49 276 132.39 14.51 42.27 8.92 174.67 18.98
50-59 8 135.25 10.62 48.75 7.14 184.00 16.54
aF=0.122 aF=1.685 SE= ONalke
p=0.947 p=0.169 p=0.544
En uzun sUre yasanilan yer
Sehir 596 133.38 12.56 42.63 8.15 176.01 16.44
ilce 67 125.47 24.62 42.56 9.80 168.04 26.86
Koy 56 129.82 18,358 42.30 6.64 17212 15.99
aF=10.347 a F=0.041 2 F=6.937
p=0.000* p=0.960 p=0.001*
Alile tipi
Cekirdek 543 133.21 14.19 42.82 8.11 176.03 17.11
Genis 176 129.75 14.57 41.90 8.47 171.65 19.37
t=4.310 bt=2.104 bt=7.226
p=0.038" p=0.147 p=.007*
Gelir dlizeyi
Gelir giderden az 148 128.27 20.01 41.38 9.35 169.66 21.97
Gelir gidere denk 500 1338.37 11.55 42.81 7.74 176.19 15.35
Gelir giderden fazla 71 133.77 16.61 43.60 8.64 177.38 21.67
afF=7.732 aF=2.338 aF=8.614
p=0.000* p=0.097 p=0.000*
Medeni durum
Evli 679 132.27 14.57 42.59 8.19 174.87 17.92
Bekar 40 133.87 10.00 42.67 8.40 176.55 16.11
5t=0.990 ©t=0.001 bt=0.517
p=0.320 p=0.982 p=0.472
Egitim durumu
Okur-yazar degil 12 119.25 18.88 40.00 13.0 159.25 28.07
lIkdgretim 155 130.27 12.78 41.74 8.02 172.01 16.05
Ortadgretim 374 132.29 15.17 42.69 8.14 174.98 18.05
Universite 165 135.15 13.07 43.49 7.90 178.64 17.22
YI-Doktora 13 136.07 7.77 41.23 10.0 177.30 11.84
@ F=5.230 2[F=1.316 @ F=5.368
p=0.000* p=0.262 p=0.000*
nggjo‘:“mm“ 250 13447 13.13 43.76 7.97 178.23 16.73
469 131.24 14.85 41.98 8.26 173.22 18.08
Calismiyor
©t=2.898 bt=1.182 bt=1.224
p=0.089 p=0.277 p=0.269
Surekli ilag kullanimi
Var 99 133.25 11.22 41.64 9.13 174.89 15.71
Yok 620 132.22 14.79 42.75 8.04 174.97 18.09
t=0.594 bt=2.604 t=0.139
p=0.441 p=0.107 p=0.709
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Dogru ve

Etkili ve Guvenli

n Bilingli Kullanim Kullanim S
Ort. SS Ort. SS Ort. SS
Ebeveyn kronik hastalik
durumu
Var 96 134.78 10.42 42.65 7.58 177.43 14.50
Yok 623 131.99 14.83 42.59 8.30 174.58 18.20
U=26543.500 U=29160.500 U=27663.000
p=0. 076 p=0. 694 p=0.237
AIK Egitimi
Yok 702 132.29 14.42 42.49 8.22 174.79 17.78
Orglin égretim 6 130.83 11.72 46.66 4.58 177.50 15.83
Halk egitim vb 11 137.72 10.58 47.09 6.99 184.81 16.55
@ F=0.809 aF=2.453 aF=1.788
p=0.446 p=0.087 p=0.168
Cocuk sayisi
1 319 134.34 12.21 42.88 8.49 177.22 16.00
2 301 132.25 15.00 43.11 7.32 175.37 17.52
S 70 127.12 14.33 40.65 8.58 167.78 17.35
4 ve Uzeri 29 124.41 22.14 38.82 11.0 163.24 28.81
aF=8.342 aF=3.921 aF=10.152
p=0.000" p=0.009* p=0.000"
Cocuk yas
0-6 arasi 91 131.75 20.89 42.21 8.06 173.97 20.83
7-12 arasl 377 133.73 12.75 42.93 8.53 176.66 17.02
Hem 0-6 hem 7-12 251 130.53 13.54 42.23 7.74 172.76 17.49
@ [F=8.E5l5 aF=0.668 2 F=3.816
p=0.022* p=0.513 p=0.022*
Cocuk cinsiyet
Yalniz kiz cocuk 205 133.22 13.82 42.68 7.91 175.90 18.20
Yalniz erkek ¢ocuk 197 134.07 12.08 42.94 8.28 177.01 15.10
Hem kiz hem erkek gocuk 317 130.75 15.78 42.33 8.35 173.08 18.86
aF=3.785 @ F=0.353 3 F=3.393
p=0.023* p=0.7083 p=0.034"
Tedavi bagvuru
Gzl e 185 133.86 16.88 44.51 6.67 178.37 18.17
DeviEl FesEnes 200 132.69 11.23 42.12 8.43 174.81 15.55
ASM 324 132.08 13.68 42.05 8.46 17414 17.83
Eczane 10 107.20 18.54 34.40 12.17 141.60 14.00
aF=11.474 3 F=7.590 aF=15.089
p=0.000* p=0.000* p=0.000*
Recetesiz
Hayir 598 132.81 14.79 43.31 7.71 176.12 17.91
Soguk alginhig 96 131.12 10.15 38.95 9.50 170.08 15.11
Antibiyotik 12 127.16 13.94 35.75 10.7 162.91 17.63
Diger 13 125.61 18.48 43.07 7.92 168.69 20.07
aF=1.927 aF=11.049 @ F=5.756
p=0.124 p=0.000" p=0.001*
Cocuk hastalik durumu
Var 100 134.82 10.84 42.93 8.23 177.75 14.00
Yok 619 131.97 14.81 42.54 8.20 174.51 18.28
U=27867.500 U=30069.500 U=28470.000
p=0.109 p=0.647 p=0. 198

U: Man Whitney U, 2: One Way Anova, °: Student T Testi, * p<0.05

IV). Cinar’in, 5 yasindan kicUk ¢ocugu olan annelerin akilci ilag
kullanim durumunu ve etkileyen faktérleri saptamak amaciyla
yaptigi ¢alismada geliri giderinden fazla olan annelerin daha
akilcl ilag kullandigini bulmustur (26). Calismamizda geliri
giderinden fazla olan ebeveynlerin AIKYETO ve dogru ve bilingli

kullanim alt boyutu puan ortalamalarinin geliri giderine denk ve
geliri giderinden az olan ebeveynlerinkinden yuksek olmasinin
sebebinin, gelir seviyesinin artmasiyla birlikte saglik hizmetlerine

erisimin kolaylagsmasinin sebep oldugu dusunulmustur.
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Calismamizda ebeveynin medeni durumu ile AIKYETO ve alt
boyutlarinin puan ortalamalari arasinda istatistiksel olarak anlamli
bir fark bulunmamistir (p>0.05) (Tablo IV). Cinar'in annelerin
akilel ilag kullanim durumunu ve etkileyen faktorleri saptamak
amaclyla yaptigi galismada medeni durumun annelerin akilci ilag
kullanmina etkisinin olmadidi bulunmustur (26). Calismamizda
bekar ebeveynler ile evli ebeveynler arasinda istatistiksel olarak
anlamli fark olmamasinin sebebinin medeni durumun gocuk
Uzerindeki sorumluluklar degistirmedigi distnulmektedir.

Callsmamizda literatlre benzer olarak Universite mezunu
ebeveynlerin ilkokul mezunu ebeveynlerden daha akilci ilag
kullandiklar belirlenmistir (25,26,29) (Tablo V). Calismamizda
egitim seviyesi ylksek olan ebeveynlerin AIKYETO puan
ortalamalarinin - egitim seviyesi dustk olanlardan yUksek
olmasinin  sebebinin, egitim seviyesi yUksek ebeveynlerin
sadlikla ilgili dogru bilgiye ulasma ve arastirma becerilerinden
kaynaklanabilecedi dustnudlmustur.

Calismamizda ebeveynin calisma durumuna gore AIKYETO ve alt
boyutlarinin puan ortalamalari arasinda istatistiksel olarak anlamli
bir fark bulunmamistir (p>0.05) Calisan ebeveynlerin AIKYETO
ve alt boyutlarinin puan ortalamalari ¢alismayan ebeveynlerden
yUksektir (Tablo 1V). Celebi’ nin yaptidi ¢alismada ebeveynlerin
calisma durumunun AiK tutum ortalama puanlar Gzerinde etkili
oldugu, galismayanlarin puanlarinin ¢alisanlardan dusuk oldugu
belirlenmistir (23). Gudek ve ark. (16) annelerin evde ilaglar
saklama kosullaryla ilgili bilgi ve uygulamalarini belirlemek
amaclyla yapmis olduklarn galismada calisan annelerin ilaclari
saklama konusunda daha bilingli olduklari belirlenmistir. Cinar’in
annelerin akilci ilag kullanim durumunu saptamak amaciyla
yaptigi calismada calisan annelerin AIK konusunda daha bilingli
olduklari bulmustur (26). Calismamizda cgalisan ebeveynlerin
AIKYETO ve alt boyutlarinin puan ortalamalarinin calismayan
ebeveynlerden ylUksek olmasinin sebebinin egitim duzeyinin
farkliigindan kaynaklanabilecegi dUsuntimustar. Egitim seviyesi
yUksek olan ebeveynlerin daha akilci ila¢ kullandiklar verisi bu
dUsuinceyi desteklemektedir.

Ebeveynlerin hastallk durumlarna goére AIKYETO ve alt
boyutlarinin - puan ortalamalari arasinda anlamli  bir fark
bulunmamistir (P>0.05) (Tablo IV). Cinar’'in, 5 yasindan kigtk
cocugu olan annelerin AIK durumunu ve etkileyen faktorleri
saptamak amacliyla yaptidi ¢alismanin sonuglar ¢alismamizla
benzer sonuglar icermektedir ve annelerin sistemik veya kronik
hastaliginn bulunmasi ile AIK tutumu arasinda istatistiksel
olarak anlamli fark bulunamamistir (26). Calismamizda kronik
veya sistemik hastaligl olan ebeveynler ile hastalig olmayan
ebeveynlerin AIKYETO ve alt boyutlarnin puan ortalamalari
arasinda istatistiksel olarak anlamli fark olmamasinin sebebinin
calismamiza katilan ebeveynlerin %86.8 inin kronik bir hastaligi
olmamasindan kaynaklandigi dtistndlebilir.

Ebeveynlerin AIK egitimi alma durumlarina gére AIKYETO
ve alt boyutlarinin puan ortalamalar arasinda anlamii bir fark
yoktur (p>0.05) (Tablo IV). Bu durumun AIK konusunda alinan
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egitimin niteligi ve sUresinin kisa olmasindan kaynaklanabilecegi
duastndimastar.

Calismamizda bir cocugu olan ebeveynlerin  AIKYETO
puan ortalamalan, iki ¢ocugu olan ve U¢ ¢ocugu olan
ebeveynlerinkinden istatistiksel olarak anlamli derecede yiksek
bulunmustur (p<0.05) (Tablo V). Celebi’nin yapmis oldugu
galismanin  sonucu c¢alismamizla benzerlik godstermektedir
ve cocuk sayisi arttikga AIK bilincinin azaldigi gorilmektedir
(23). LUbnan’da yapilan calismada, 2 den fazla cocugu olan
ebeveynlerin 2 den az cocugu olan ebeveynlere gore ilag
kullanimi konusunda daha bilingsiz oldugu belirtilmistir (9). Bu
sonuglardan farkl olarak Cinar'in annelerin AIK durumunu ve
etkileyen faktorleri saptamak amaciyla yaptidr galismada ¢ocuk
sayisinin akilci ilag kullanimini etkilemedigi bulunmustur (26).
Calismamizda 2 veya 3 gocugu bulunan ebeveynlerin AIKYETO
puan ortalamalarnnin  bir ¢ocugu olan ebeveynlerinkinden
dUsik olmasinin nedeni cocuk sayisinin artmasiyla birlikte
ebeveynlerin gegmis deneyim ve tecrlbelerine bagl olarak
sonraki  gocuklarinda AQIK davranislarina  yénelmesinden
kaynaklanabilecedi dustnulmustur.

Calismamizda 7-12 yas arasi cocugu olan ebeveynlerin AIKYETO
ve alt boyutlarinin puan ortalamalarinin hem 0-6 hem 7-12 yas
arasl gocugu olan ebeveynlerin puan ortalamasindan ve 0-6 yas
arasl cocugu olan ebeveynlerin puan ortalamasindan yuksek
oldugu ve AIKYETO ve dogru ve bilincli kullanim alt boyutu icin
gruplar arasindaistatistiksel olarak anlamli fark belirlendi (p<0.05)
(Tablo IV). Stélsby ve ark. (30) Cin’de ebeveynlerin cocuklari icin
antibiyotik kullanimi hakkindaki algilarini arastirmak amaciyla
yapmis olduklari calismada ebeveynlerin recetesiz ila¢ kullanma
durumlarinin gocugun yasiyla orantili olarak arttigr bulunmustur.
Conde ve ark. (31) Peru’da yaptiklar calismada 3 ve daha fazla
¢gocugu olan ve en buyUk ¢ocugu 5 yasinda olan ebeveynlerin
tutumlarinin, daha diistk oldugunu bulmuslardir. Calismamizda
7-12 yaslan arasinda gcocugu olan ebeveynlerin AIKYETO ve alt
Olgeklerinin puan ortalamalarnin 0-6 yaglar arasinda ve hem
0-6 hem 7-12 yaglan arasinda ¢ocugu olan ebeveynlerden
yUksek olmasinin sebebinin, cocuk yasinin artmasiyla birlikte
tecrtibe ve buna paralel olarak bilginin arttigr dustnulebilir.

Calismamizda yalnizca erkek ¢ocuk sahibi olan ebeveynlerin
AIKYETO ve dogru ve bilingli kullanm alt boyutu puan
ortalamalarinin, hem kiz hem erkek c¢ocuk sahibi olan
ebeveynlerinkinden anlamli  derecede ylksektir (p<0.05)
(Tablo V). Calismamizda erkek ¢ocuk sahibi olan ebeveynlerin
AIKYETO ve dogru ve bilingli ilag kullanimi alt boyutu puan
ortalamasinin, hem kiz hem erkek ¢ocugu olan ebeveynlerin
AIKYETO ve dogru ve bilincli ilag kullanmi alt boyutu puan
ortalamalarindan yuksek olmasinin sebebinin, toplumumuzda
kultUrel olarak erkek cocuklarina kiz ¢ocuklarina gére daha
fazla 6nem ve Oncelik veriimesinden kaynaklanabilecegi
dustnulmektedir.

Calismamizda ¢cocugu hastalandiginda 6zel hastaneye basvuran
ebeveynlerin AIKYETO ve alt boyutlarinin puan ortalamasi,
gocugu hastalandiginda ASM’ye ve eczaneye bagvuran



ebeveynlerinkinden anlamli derecede yuksek bulunmustur
(p<0.05) (Tablo V). Akici ve ark. (32) yaptiklan calismada,
ebeveynlerin ¢ocuklar hastalandiginda ik basvurduklan yerin
devlet hastaneleri (%82.0) ve bunu ASM (%10.8) ile 6zel saglik
merkezlerinin (%7.2) takip ettigi ve ¢cocuklar rahatsizlandiginda
bagvurduklar yerin AIK tutumunu etkilemedigini bulmuslardir.
Celebi’nin yapmis oldugu ¢alismada ¢ocugu hastalandiginda en
sik bagvurduklar saglik kuruluslarinin sirasiyla devlet hastanesi,
ASM, Universite hastanesi ve 6zel hastane oldugu belirlenmis
ve Universite hastanesine bagvuranlarin AIK tutum ortalama
puaninin devlet hastanesi ve ASM’ ye basvuranlardan yiksek
oldugu belirlenmistir (23).Calismamizda ¢ocugu hastalandiginda
dzel hastaneye basvuran ebeveynlerin  AIKYETO  puan
ortalamasinin  ASM ve eczaneye basvuranlardan anlamli
derecede yUksek ¢ikmasinin sebebinin sosyoekonomik durum
ve saglk hizmetlerine ulasim olanaklarindan kaynaklandigi
dUsUnulmektedir.

Calismamizda cocugunun hastallk durumuna gére AIKYETO
ve alt boyutlarinin puan ortalamalar arasinda istatistiksel olarak
anlamli bir fark bulunmamistir (P>0.05) (Tablo V). Celebi’nin
calismasinda gocugunun  kronik hastaliginin - varlginin - AIK
tutumuna etkisi incelenmis ve istatistiksel olarak anlamli bir fark
olmadig bulunmustur (23). Cinar’in annelerin AIK durumunu ve
etkileyen faktorleri saptamak amaciyla yaptigi galismada tanisi
konulmus bir hastaligi olan ¢ocuga sahip olmanin istatistiksel
olarak anlamli bir fark olusturmadigi belirlenmistir (26). Ahonen
ve ark. (33) 12 yasin altindaki cocuklarda recetesiz ilag
kullaniminin yayginigini belirlemek amaciyla yaptigi ¢calismada
ise teshis edilmis bir hastaligi olan ¢ocuklarin ebeveynlerinin,
saglkll cocuga sahip olan ebeveynlerden daha az regetesiz
ilac kullandigr bulunmustur. Calismamizda ¢ocugu hasta olan
ebeveynlerin (istatistiksel olarak fark olmamasina ragmen) daha
yilksek AIKYETO puan ortalamasina sahip olmasinin sebebinin,
hasta cocugu olan ebeveynlerin hastalik ve ilag konusunda
daha ¢ok bilgi sahibi olmasindan ve ¢ocuguna zarar gelecegini
duslinerek daha akilcl ila¢ kullanmaya yonelmesinden
kaynaklanabilecegi dusunulmustur.

Calismamizda  ebeveynlerin = %83.2" si  regetesiz ilag
kullanmadigini belirtmistir. Regetesiz en sik kullanilan ila¢ grubu
soguk alginligr ilaglandir ve bunu antibiyotik grubu ilaglar takip
etmektedir. Okumura ve ark. (34) calismasinda, annelerin en
sik kullandiklari ilag grubunun analjezik ve antibiyotikler oldugu
pbulunmustur. Bu sonuglara bakarak ebeveynlerin regetesiz
ilac kullanmasina ebeveynlerin bilgi eksikliginin olmasi, soguk
alginligr ilaglarini kolay temin edebilmeleri ve artik ilaglar tekrar
kullanmalarinin sebep oldugu seklinde yorumlanabilir.

SONUG

Calismamizda ebeveynlerin  akilci ilag  kullanimi tutum
puanlarinin  yiksek oldugu bulundu. Ayrica ¢ocuk sayisi
fazla olan, yenidogan cocugu olan, kiz cocuga sahip olan,
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recetesiz ilag kullanan, geliri az olan, genis ailede yasayan,
en uzun yasadig yer ilce ve kdy olan ebeveynlerin AIKYETO
puan ortalamalar disiik bulunmustur. Bu nedenle AIK ile ilgili
farkindalik ¢aligmalarinin birinci basamak hizmetlerde 6zellikle
ilce ve kdylerde yayginlastinimasi ayrica; genis ailede yasayan,
sosyoekonomik durumu yetersiz olan ebeveynlerin gocuklarinin
AOIK yéninden izlenmesi ve bu bolgelerdeki ebeveynlere
yonelik AIK egitimlerinin arttinimasi, yenidogan bebeklerin
ailelerine yénelik AIK bilgilendirme egitimlerinin  hastanedeki
taburculuk egitimlerine dahil edilmesi dnerilmektedir. AOIK
davraniglarini  etkileyebilecek diger degdiskenlerin  ayrintil
olarak degerlendiriimesi icin kapsamli arastirmalarin yapilmasi
Onerilmektedir.
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The Role of Biofeedback Treatment in Children with Lower
Urinary Tract Dysfunction

Alt Uriner Sistem Disfonksiyonu Olan Gocuklarda Biyofeedback
Tedavisinin Etkinligi

Emel ISIYEL', Elif COMAK?, likay ER?
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ABSTRACT

Objective: Lower urinary tract dysfunction is a wide clinical spectrum and according to the International Children’s
Continence Society, lower urinary tract dysfunction contains overactive bladder, voiding postponement, underactive
bladder, infrequent voiding, extraordinary daytime only urinary frequency, vaginal reflux, bladder neck dysfunction, and
giggle incontinence.

Biofeedback is a non-invasive therapy that can be applied easily and aims to activate relevant pelvic wall muscles for
normal bowel and bladder functions. This study aimed to evaluate the efficacy of biofeedback treatment in children with
lower urinary tract dysfunction.

Material and Methods: Twenty-nine patients who were diagnosed with lower urinary tract dysfunction and did not
respond to standard therapy were included in the study. Biofeedback therapy was applied to these patients for 8 weeks.

Results: After animation biofeedback treatment, daytime symptoms improved in 13 patients (44.8%), and nighttime
enuresis improved in two (6.8%) patients. Although 5 patients with constipation completely improved, there was no
improvement in patients with encopresis. There was a decrease but not a complete improvement in complaints of six
patients (20.7%). Mean urinary incontinence symptom score which was 16.19+7.69 before biofeedback treatment
decreased to 9.52+6.4 after the treatment, with a statistically significant difference (p<0.001).

Conclusion: It was suggested that biofeedback treatment can be considered as a suitable alternative in children with
dysfunctional urination who do not respond to standard treatment.

Key Words: Biofeedback treatment, Lower urinary tract dysfunction, Standard urotherapy

0z
Amag: Alt Uriner sistem disfonksiyonu genis spektrumiu bir tanidir ve Uluslarararasi Cocuk iseme Topluluguna gére agir

aktif mesane, isemeyi erteleme, az aktif mesane, seyrek iseme, vajinal refll, mesane boynu disfonksiyonu ve kikirdama
inkontinansini icerir.

Biyofeedback kolay uygulanabilen, girisimsel olmayan ve normal mesane ve barsak fonksiyonlarinin saglanmasinda
pelvik duvar kaslarini aktive etmek igin kullanilan bir tedavi yontemidir. Bu galismada alt triner sistem disfonksiyonu olan
cocuklarda biyofeedback tedavisinin etkinliginin degerlendiriimesi amaclanmistir.
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Gerec¢ ve Yontemler: Calismaya alt Uriner sistem disfonksiyonu tanisi alan ve standart tedaviye yanit vermeyen 29 hasta dahil edildi. Bu

hastalara 8 hafta sure ile biyofeedback tedavisi uygulandi

Bulgular: Animasyon biofeedback tedavisinden sonra 13 hastada (%44.8) gindlz, iki (%6.8) hastada gece kagirma sikayetleri
dizeldi. Kabizligi olan 5 hastada tamamen dizelme olmasina ragmen enkoprezisi olan hastalarda dizelme olmadi. Alti hastanin (%
20.7) sikayetlerinde azalma oldu ancak tam dizelme olmadi. Biofeedback tedavisi dncesi 16.19+7.69 olan ortalama iseme bozukluklari
semptom skoru, tedavi sonrasi 9.52+6.4’e geriledi ve istatistiksel olarak anlamli bir fark (p<0.001£) saptandi.

Sonug: Calismamizdan elde ettigimiz sonuglara ve literatlr taramalarina gore standart tedaviden fayda gérmeyen alt Uriner sistem

disfonksiyonu olan gocuklarda biyofeedback tedavisi faydall olabilir.

Anahtar Soézciikler: Biyofeedback tedavisi, Alt Uriner sistem disfonksiyonu, Standart tedavi

INTRODUCTION

Normal development of voluntary bladder-sphincter function is
an essential step for the regular lower urinary system function.
This maturation is generally completed by the age of five years.
When lower urinary tract symptoms (LUTS) continue beyond
that age, the condition is referred to as lower urinary tract
dysfunction (LUTD). Lower urinary tract dysfunction is a wide
clinical spectrum and according to the International Children’s
Continence Society (ICCS), LUTD contains overactive bladder,
voiding postponement, underactive bladder, infrequent voiding,
extraordinary daytime only urinary frequency, vaginal reflux,
bladder neck dysfunction, and giggle incontinence. All these
conditions frequently intertwine with each other.

Diagnosis of LUTD is essentially based on clinical history,
investigation of bladder storage, voiding symptoms (urinary
frequency, daytime incontinence, enuresis, urgency), and
constipation. There are many causes of LUTD, which are
typically categorized into anatomic, neurogenic, and non-
neurogenic. Most lower urinary tract symptoms in children
have a functional origin, and few children have anatomical or
neurological malformations (1-3). Children may be often referred
to LUTD related urinary tract infections (UTls) and vesicoureteral
reflux (VUR).

Lower urinary tract dysfunction may also lead to emational
stress. Children with urinary incontinence have an increased risk
of being refused by their peers and alienated by their teachers.
Moreover, the probability of being exposed to violence by their
family is also high (3).

According to the ICCS, non-invasive conventional urotherapy
is used in the treatment of lower urinary tract dysfunction.
There are five components of standard therapy, i.e. providing
information on dysfunction and recognizing it, recommending
lifestyle changes to the patient, determining a way to resolve
dysfunction, training the patient on urination diary, helping the
parents for supporting and encouraging the child. In addition to
the components mentioned above, when standard therapy fails,
retraining of pelvic wall, behavioral therapy, and psychotherapy
may be added to standard treatment (1-3).

In the training of pelvic wall dysfunction in children, biofeedback
is anon-invasive therapy that can be applied easily. Biofeedback,
which is used as physical therapy, aims to activate relevant
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pelvic wall muscles for normal bowel and bladder functions.
There are two types of biofeedback, that is electromyography
and uroflow, employed by therapists against bowel and
bladder dysfunction. The treatment method of biofeedback is
training the child with video-like games in order that contracted
sphincters can relax during urination (4-6).

The aim of the present study was to evaluate the efficacy of
biofeedback treatment in children with urinary dysfunction.

MATERIAL and METHOD

Twenty-nine patients who were diagnosed with lower urinary
tract dysfunction and did not respond to standard therapy
were enrolled in the study. After standard therapy, biofeedback
therapy was applied to these patients for 8 weeks. The study
was approved by the local Ethics Committee (approval number-
date: GO 20/1177-15.12.2020). The study was conducted in
accordance with the principles of the Declaration of Helsinki.

Diet, urination, and defecation habits of all patients and their
structural urological anomalies were evaluated with a thorough
history.

In physical examination, a complete system examination and
detailed neurological, vertebral, genital, and rectal examinations
were carried out. For each patient, BUN, creatinine, glucose,
ALT, AST, and full automatic urinalysis and urine culture were
ordered. A fluid input-output chart indicating urinary frequency
and urination volume for two days was completed in all
patients. Residual urine volume was measured with urinary
system ultrasonography (USG). Urinary incontinence symptom
scores (UISS) and uroflowmetry were evaluated before and after
biofeedback treatment (7). In addition to the clinical history of
urination-defecation and findings of physical examination; fluid
input-output chart, UISS, and uroflowmetry results were used
for the diagnosis of LUTD. Uroflowmetry is a crucial test for
children with LUTD. It is simple to perform, non-invasive, and
fast. Uroflowmetry supplies appropriate information on lower
urinary tract function and the possible etiology of LUTD. The type
of curve pattern identified at uroflowmetry may suggest specific
conditions. Voided volume, voiding time, maximum flow, curve
pattern, and rate of flow may be obtained from uroflowmetry.
A bell-shaped curve is considered physiological. Conversely,
a staccato-shaped pattern suggests dysfunctional voiding or



bladder and bladder neck dysfunction, while a tower-shaped
curve is indicative of overactive bladder, a plateau is suggestive
of a lower urinary tract obstruction and an interrupted curve is
typical of an underactive bladder (1). In this study, uroflowmetry
results were evaluated by two pediatric nephrologists.

The patients who had genitourinary anatomic abnormalities,
neuropathic bladder, or a history of prior urinary tract surgery
were excluded from the study.

As standard urotherapy, we recommended appropriate dietary
and fluid intake, timed voiding, double voiding, spread leg
voiding, management of constipation, and general urinary
hygiene.

After two months of standard urotherapy; patients who had no
response to the therapy underwent biofeedback therapy with
an animation over eight weeks once weekly for 20 minutes.
Biofeedback is a training system with a computer animation.
In this study, EMG superficial electrodes were placed on the 3
and 9 o’clock positions of each patient’s anus and they were
instructed to contract and relax the muscles of the pelvic floor.
When they contracted muscles (with the command to hold their
urine), fish in computer animation moved upwards and when
they relaxed muscles (with the command to let their urine go),
it moved downwards. Before and after biofeedback treatment,
daily frequency of voiding, the number of enuresis during the
daytime, urination disorders, symptom score, and uroflowmetry
results were evaluated to assess the efficacy of biofeedback
treatment.

Statistics

Descriptive statistics were calculated with data obtained
(mean, standard deviation, median, percentage, etc.). The
normality distribution of the quantitative data was evaluated
with a histogram and Kolmogorov Smirnov test. The Paired
Samples t-Test was used for the normally distributed mean
values and the Wilcoxon sign test was used for the non-
normally distributed mean values. A p-value less than 0.05 was
considered statistically significant. SPSS version 23.0 was used
in the evaluation of data.

RESULTS

Twenty-nine patients who were diagnosed with LUTD were
included in this study. 14 patients were girls, 15 were boys
(48.3, 51.7 %), and the mean age of the patients was 6.51+1.33
(minimum-maximum, 5-10).

Six patients had urge incontinence before biofeedback
treatment, and 4 patients had after biofeedback treatment; 8
patients had daytime enuresis with holding maneuvers before
biofeedback treatment, 5 patients had after biofeedback
treatment. Moreover, 8 patients had daytime enuresis without
urgency or holding maneuvers before biofeedback treatment,
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Table I: Distribution of patients according to clinical
symptoms and signs.

Before After
Biofeedback Biofeedback p
Treatment Treatment
Urge incontinence 6] 4
Daytime enuresis with
. 8 ®
holding
Daytime enuresis without
: 9 5
urgency or holding
Day and night enuresis 6 2
UISS 16.19+7.69 9.562+6.4  <0.001
Table Il: Uroflowmetry results of patients.
Number of patients
Uroflowmetry pattern Before After
biofeedback biofeedback
Staccato-shaped 14 8
Tower-shaped 2 3
Interrupted-shaped 4 8
Bell-shaped (normal) 9 15

5 patients had after biofeedback treatment; finally, 6 patients
had day and night enuresis before biofeedback treatment, 2
patients had after biofeedback treatment. Clinical signs and
findings are outlined in Table I.

None of the patients had abnormal physical examination
findings. Also, liver and kidney function tests of all patients were
normal.

Fifteen patients (51.7%) had urinary tract infections, seven of
these (24.1%) had vesicoureteral reflux. Prophylactic antibiotic
treatment was initiated in eight of the patients. Except for these
eight patients, none of the patients received additional medical
treatment. In addition, 15 patients had (51.7%) constipation
and 4 patients (13.8%) encopresis. Thickening in the bladder
wall was detected in the USG examination of 10 patients (34.4
%) and hydronephrosis in 5 (17.2%) patients.

All patients underwent a uroflowmetry investigation before
and after biofeedback therapy. Before biofeedback treatment,
staccato-shaped patternsin 14 patients, tower-shaped patterns
in 4 patients, interrupted-shaped patterns in 2 patients, and bell-
shaped patterns in 9 patients were detected in uroflowmetry
tests. Although a statistically significant difference was not
found; the number of patients with a bell-shaped pattern
increased to 15 and the staccato-shaped pattern decreased
to 8 after treatment. Uroflowmetry results of patients were
summarized before and after biofeedback treatment in Table II.

After animation biofeedback treatment, daytime symptoms
improved in 13 patients (44.8%) and nighttime enuresis
improved in two (6.8%) patients. Although 5 patients with
constipation completely improved, there was no improvement
in patients with encopresis. There was a decrease but not a
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complete improvement in complaints of six patients (20.7%).
UISS score which was 16.19+7.69 before biofeedback
treatment decreased to 9.52+6.4 after the treatment, with a
statistically significant difference (p<0.001).

DISCUSSION

Biofeedback is a non-invasive treatment technique that can
be readily applied in pelvic wall dysfunction in children. It was
originally described by Mc Kenna et al. (8) as an animated
computer game. Although the evidence level is limited,
biofeedback treatment was beneficial especially in 4 to 6-years-
old children with dysfunctional voiding (4,8,9). In the study of
Zeng et al. (10), six patients receiving pharmacological treatment
were compared with 16 patients receiving biofeedback
treatment and it was reported that all patients recovered in
the latter group. Similarly, in the study of Desantis et al. (11), it
was stated that approximately 80% of children benefitted from
biofeedback treatment and emphasized that this treatment
is non-invasive and efficient. Likewise, in this study, after
animation biofeedback treatment, daytime symptoms improved
in 13 patients (44.8 %), nighttime enuresis improved in two (6.8
%) patients, and five patients with constipation completely
improved. In the study of Ladi-Seyedran et al. (12), the mean
of the UISS score was found 9.5+4.7 before biofeedback
treatment, while it was found 4.02+3.4 at the sixth month of
treatment, with a statistically significant difference (p:0.003). We
also found a statistically significant difference in the UISS score
after the treatment (16.19+7.69 before treatment, 9.52+6.4
after treatment, p<0.001).

In conclusion, biofeedback was underlined as a useful treatment
method for dysfunctional voiding in the literature and further
studies with larger patient series should be carried out to draw
definitive conclusions about its effects.

In this study, it was suggested that biofeedback treatment
can be considered as a suitable alternative for children with
lower urinary tract symptoms who do not respond to standard
treatment.

Being a retrospective study with a limited number of patients,
no USG examinations and records of the rates of UTls after
biofeedback treatment can be stated as the limitations of this
study.
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A Neglected Disease: Scabies a Retrospective Study On
Children

ihmal Edilen Bir Hastalik: Uyuz, Cocuklar Uzerine Retrospektif Bir
Calisma
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ABSTRACT

Objective: Scabies is one of the diseases that can be minimized with preventive health measures. Accurate diagnosis
of scabies is important for both patient and public health. Diagnosis of scabies in children can be challenging, since
the clinical features in children may differ from those of adults. The aim of the present study was to investigate the
demographic and clinical characteristics of the patients with scabies in childhood.

Material and Methods: The patients aged 0-18 years, who were diagnosed with scabies and presented to the
dermatology outpatient clinic of our hospital, were included in the study. The demographic characteristics of the patients,
time of admission, duration of symptoms, family history, the presence of specific lesions, and any lesions on the scalp,
face, palmoplantar region, laboratory findings (if any), previous hospital admissions, treatment, and complications were
recorded retrospectively.

Results: Fifty six of the 104 patients were male (53.8%) and 48 were female (46.2%). The mean age was 5.82+5.21 years.
The mean duration of symptoms was 2.41+2.24 months. Eighty four patients had a family history of scabies (80.7%).
Seventy patients (67.3%) had at least one specific lesion of scabies. Atypical sites of involvement were palmoplantar
region (33.6%), head (6.7 %), and face (2.8%). The most commonly used diagnostic tool was dermatoscopy. Forty-one
patients were treated with permethrin 5% lotion (39.4%) and 63 with sulfur ointment (60.5%). Of all admissions to the
hospital, admissions were highest in fall (40.4%), followed by winter (30.8%), summer (18.2%), and spring (10.6%).
Eight patients developed complications (7.6%), including 5 with impetigo and 3 with paronychia.

Conclusion: Scabies is an important health issue that can be treated with an accurate and prompt diagnosis. It was
observed that the head, face, palms, and soles often are involved in infants and very young children, unlike adults. Therefore,
clinicians should consider the clinical differences between adults and children in the management of scabies in children.
Also, dermatoscopy is a practical and effective diagnostic tool especially in infants and young children with scabies.

Key Words: Childhood, Dermatoscopy, Scabies
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Amac: Skabiyes, koruyucu saglik dnlemleri ile azaltilabilecek hastaliklardandir. Skabiyesin dogru teshisi, hem hasta hem
de halk saghgi icin énemlidir. Skabiyesin ¢cocuklardaki klinik ¢zellikleri yetiskinlerden farkl olabileceginden gocuklarda
skabiyes tanisi zor olabilir. Bu ¢alisma ile gocukluk caginda saptanan skabiyes olgularinin demografik ve klinik 6zelliklerin
arastinimasi amaglandi.

Gere¢ ve Yontemler: Hastanemiz dermatoloji polikliniklerine basvuran, 0-18 yas arasi skabiyes tanisi alan hastalar
calismaya dahil edildi. Hastalarin demografik 6zellikleri, bagvuru zamani, semptomlarin stresi, aile hikayesi, spesifik
lezyon varligi, sacli deri, yliz, palmoplantar bélgede lezyon varligl, varsa laboratuar bulgulari, énceki hastane bagvurusu,
tedavi ve komplikasyon gelisimi retrospektif olarak kaydedildi.
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Bulgular: YUz dort hastanin 56'si erkek (%53.8), 48'’i kizdi (%46.2). Yas ortalamas| 5.82+5.21 yildi. Hastalarnn ortalama semptom stresi
2.41+2.24 aydi. Seksen dort olgunun aile hikayesi vardi (%80.7). Yetmis hasta en az bir spesifik lezyona sahipti (%67.3). Atipik tutulum
baolgeleri palmoplantar boélge (%33.6), bas (%6.7) ve ylz (%2.8)’di. En sik kullanilan tanisal arag dermatoskopiydi. Kirk bir olgu permetrin
%5 losyon (%39.4) ile 63 olgu sulfurld merhemle (%60.5) tedavi edildi. Hastaneye yapilan basvurularin en yiksek oldugu dénem sonbahar
(%40.4), ardindan kis (%30.8), yaz (%18.2) ve ilkbahardi (%10.6). Besi impetigo ve 3’0 paronisi olmak Uzere 8 hastada komplikasyon

(%7.6) gelisti.

Sonug: Skabiyes, dogru ve hizli bir tani ile tedavi edilebilen dnemli bir saglik sorunudur. Yetigkinlerin aksine bas, ylz, avug ici ve ayak
tabanlarinin siklikla bebeklerde ve ¢ok kiguk ¢ocuklarda tutuldugu gérulmustir. Klinisyenler, cocuklarda skabiyesin ydnetiminde erigkinler
ve ¢ocuklar arasindaki klinik farkliliklari dikkate almalidir. Ayrica dermatoskopi 6zellikle skabiyesli bebekler ve kiicik cocuklarda pratik ve

etkili bir tani aracidir.
Anahtar Sézciikler: Cocukluk ¢agi, Skabiyes, Dermatoskopi

INTRODUCTION

Scabies is a contagious infestation of the skin caused by
Sarcoptes scabiei var. hominis. The transmission of scabies
can occur via two routes: primarily direct contact with an
infested person or less commonly by contact with articles such
as bedclothes, towels used by an infested person. Scabies
can spread rapidly in crowded living conditions such as child
care facilities, nursing homes, prisons, refugee camps. It seems
that the incidence of scabies has been increasing significantly
in recent years. Many physicians, especially dermatologists,
pediatricians and family physicians, frequently encounter
scabies in their daily clinical practice. The prevalence and
clinical characteristics of scabies in children are different from
adults. It is said that children are an underestimated source
of scabies. The prevalence of scabies tends to be higher in
children than in adults, and children are more likely to develop
scabies with more numerous mites (1). Therefore, it was
planned to attract attention to scabies as a neglected disease
with this study and aimed to investigate the demographic and
clinical characteristics of the patients with scabies in childhood.

MATERIAL and METHODS

The patients aged 0-18 years who were diagnosed with
scabies and presented to the dermatology outpatient clinic
of our hospital in 2015 and 2016 years, were included in
the study. The demographic characteristics of the patients,
time of admission, duration of symptoms, family history, the
presence of specific lesions, and any lesions on the scalp, face,
palmoplantar region, laboratory findings (eosinophilia or serum
total IgE elevation), previous hospital admissions, treatment, and
complications were recorded retrospectively. It was considered
as family history for her/him in case of at least one person
other than herself/himself had scabies among household
members. The diagnosis of scabies was made on the basis
of severe itching, typical history and specific clinical findings. It
was considered as the presence of specific lesion in case of a
patient had any specific clinical findings such as burrow/silion
and vesicle or any typical lesions (papules or nodules) on male
genitalia (Figure 1, 2). Unlike adults, scabies usually involves
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Figure 1: Burrow observed on Figure 2: Scabies papules on the
the palm by dermatoscopy at X10 scrotum in a 16-year-old case.
magnification.

the head, face, palms, and soles in infants and young children.
In this regard, the presence of lesions on these areas was also
recorded. Approval for the study was obtained from local ethics
committee (Decision number 3/303; 04.04.2017).

Statistical Analysis:

Statistical analyses were conducted using STATA (version
13, StataCorp LLC College Station, Texas, USA) program.
Data obtained by counting are expressed as numbers and
percentages, and data obtained by measurement are expressed
as median and minimum and maximum values.

RESULTS

Fifty six of the 104 patients were male (53.8%) and 48 were
female (46.2%). The mean age was 5.82+5.21 (median 4,
minimum 0.15, maximum 17) years. The mean age of the girls
was 6.08+ 5.43 (median 5, minimum 0.15, maximum 17) and
5.59+5.05 (median 4, minimum 0.2, maximum 17) for the boys.
The mean duration of symptoms was 2.41+2.24 (median 2,
minimum 0.2, maximum 12) months. Sixty patients (57.6%)
had previously presented to a hospital and received treatment
for scabies. The mean duration of symptoms was 3.49+2.42
(median 3, minimum 1, maximum 12) in patients who had
previously presented to another hospital, and 0.95+0.48
(median 1, minimum 0.2, maximum 2) months for those who



Table I: Characteristics of the patients.
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Median Minimum Maximum
Age (year) 4 0.15 17
Girls B 0.15 17
Boys 4 0.2 17
Mean age of infants and young chidren* 1 0.15 6
Duration of symptoms (month) 2 0.2 12
Patients received a previous treatment 8 1 12
Patients without any previous treatment 1 0.2 2
Serum eosinophil count*™ (/mm?) 750 500 1400
* for those whose lesions were also on the face, scalp, palms, and soles, **for 10 patients
Table lI: Characteristics of the patients according to gender.
Female (n) Male (n) Total (n)
Patients 48 (46.2%) 56 (53.8%) 104 (100)
Mean of age + SD * (year) 6.08+5.43 5.59+5.05 5.82+5.21
Mean duration of symptoms + SD (month) 2.31£1.95 2.51+£2.48 2.41+£2.24
Family history 38 46 84
Presence of specific lesion &3 37 70
Previous treatment 27 33 60
Head 3 4 7
Face 1 2
Palmoplantar region 16 19 35
Treatment (P-S) ** 23-25 18-38 41-63
Complication 2 6 8

* Standard deviation, **(permethrin — sulfur ointment)

were first presented to our hospital. Eighty four patients had
family history of scabies (80.7%).

Seventy patients (67.3%) had at least one specific lesion of
scabies. Of the locations for lesions, the palmoplantar region
(83.6%) were mostly involved, followed by the head (6.7 %), and
the face (2.8%). According to the 2020 International Alliance for
Scabies Control Consensus criteria (A-Confirmed, B-Clinical,
and C-Suspected Scabies); 70 patients diagnosed with
scabies on level B and 44 on level C were detected. Forty-one
patients were treated with permethrin 5% lotion (39.4%) and
63 with sulfur ointment (60.5%). The mean eosinophil count
was 770+ 283 (median 750, minimum 500, maximum 1400) in
mm3 of 10 patients, whose blood tests were performed. Serum
total IgE levels of these cases were normal (<100IU/mL). Of
all admissions to the hospital, admissions were highest in fall
(40.4%), followed by winter (30.8%), summer (18.2%), and
spring (10.6%). Eight patients developed complications (7.6%),
including 5 with impetigo and 3 with paronychia (Table I, II).

DISCUSSION

Scabies affects approximately 300 million people around the
world each year (2). Scabies, which affect people of all ages,
races, and social classes, can spread easily in crowded living

conditions such as nursing homes, refugee camps, and
schools. In 2017, scabies was included as Neglected Tropical
Diseases by the World Health Organization (3). However, it is
difficult to quantify the burden of scabies, because scabies is
not a notifiable disease in our country and has considerable
diagnostic issues that may cause over- or under-diagnosis of
scabies.

In the literature, the incidence of scabies ranges from 0.2 to
71% (4). In recent years, the increasing incidence of scabies
is remarkable in our country. While the incidence of scabies in
the 1980s and 1990s ranged between 2.8-8.1% in the studies
reported from Turkey, it was not reported higher than 1% by
any studies in Turkey from 2000 to 2018 (5). In a recent study
reported that an outbreak of scabies occurred in Turkey in
2018 and 2019 (5). Beside, the incidence of scabies varies in
different ages according to the socio-economic status of the
country. In low-income countries, the incidence of scabies in
children is higher than in adults (6,7). The incidence of scabies
in children in tropical countries is 5-10% according to the
World Health Organization (4). However, scabies in developed
countries is equally seen in all age groups (8). In our country,
Cetinkaya et al. (9) reported that scabies was more common in
patients aged 25-44 years. Turan et al.(10) found that scabies
was more common in young adults (15-44 ages) (10). From
another study from Turkey reported that scabies tends to shift
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to younger ages from 2013 to 2018 (11). No difference was
observed in the distribution of scabies prevalence according to
different ages from 2014 to 2019 in a recent multicentre study
conducted in distinct regions of Turkey (12). In our study, the
incidence of scabies was 1%, consistent with the rate in the
years mentioned above. It can be said that Turkey is in a place
between developed countries where scabies is equally seen in
all age groups, and underdeveloped countries where scabies is
more prevalent in children than in adults.

Considering the gender distribution of patients, a slight male
predominance was observed in the present study (Table II).
In the literature, there were both female and male dominance
observed in various studies investigating scabies (10-12). The
population and geographical differences in the studies may
explain the contradictory results.

The duration between symptom onset and hospital presentation
may vary depending on the severity of the disease. Although
there is limited data on this issue in the literature, one study
reported that this duration was 98 days in one case (13). The
mean duration of symptoms in the present study was 10 weeks
(2.41 months). One of the reasons for the long duration may be
more than half of our cases (57.6%) had a history of previous
hospital presentation. Another reason may be the diagnostic
issues in children with scabies (especially atypical presentation).
There may be also other reasons such as treatment failure,
allergic contact dermatitis due to treatment, cross-reactivity
between ordinary household mites and Sarcoptes scabiei var.
hominis, delusional parasitosis, and secondary infection.

The diagnosis of scabies is usually made based upon typical
history and clinical findings. The presence of household
members having itching raises suspicion of scabies and
supports the diagnosis of scabies (6). Eighty four patients
(80.7%) had family history of scabies in this study. A history of
itching in the same household members should raise suspicion,
but is not mandatory for the diagnosis of scabies.

The distribution of lesions in scabies differs in adults and
children. Scabies in adults has lesions in a typical distribution
involving the webbed spaces of the fingers, flexor surfaces of
the wrists, extensor surfaces of the extremities, axillae, beltline,
areolae in females, and scrotum in males (6,14). Unlike adults,
scabies usually involves the head, face, palms, and soles in
infants and young children (6). Lesions are often observed in a
more generalized pattern including the head, face, palms, and
soles in children less than two years of age (15). Similarly, in the
present study infants and very young children (with a mean age
of 1.59 years) had lesions on these parts of the body.

Burrows (sillion/tunnel) is a specific sign and caused by the
moving scabies mite. They appear as serpiginous, grayish or
skin-colored, thin, thread-like elevations on the skin surface,
ranging from 0.1-1 cm long (6,14). A pearl-like vesicle (vesicle
perle) can sometimes be seen at the end of the tunnels (14).
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However, it is not always possible to see specific lesions in
patients with scabies. It is difficult to discriminate tunnels
among vesicular and eczematous lesions of scabies in children,
particularly infants. Therefore, only visually examining may
not be distinctive enough to diagnose scabies in infants. A
dermoscopic study of scabies in children found that there was
a significant difference on comparing the number of children
diagnosed with scabies with naked eye and dermoscopic
examination (16). The scabies burrows in 70 patients in the
present study were observed using dermatoscopy (Figure 1).
Considering the challenges of detecting specific lesions in
infants and young children, dermatoscopy is an efficient and
sensitive tool for diagnosing scabies (16,17).

It is stated that no seasonal trend in incidence in tropical
countries where scabies is prevalent. However, seasonal
changes may affect the incidence of scabies in some countries.
It was observed that most of the patients in this study presented
in fall and winter (71.2%). A study investigating the seasonality
trends of scabies has reported that the incidence of scabies
was higher during colder seasons (18). A recent epidemiological
study in Turkey also found that patients with scabies increased
in fall (10). It can be easily said that the incidence of scabies
increases in colder seasons when the increased person-to-
person contact and overcrowding occur.

Increased blood eosinophil counts are known to be an
expected finding of parasitic infections. However, it is stated
that eosinophilia is not common in classic scabies (19).
Peripheral eosinophilia has been reported, particularly in other
clinical variants of scabies such as crusted or nodular scabies
(19). Although blood tests are generally not necessary for the
diagnosis of scabies, they were performed in a small number
of patients with a mean eosinophil count of 770/mm3 in the
present study (Table I). We had not encountered any studies
that focuses on eosinophilia in scabies. So, we could not
compare any data due to the lack of data in both our study and
the literature.

There are many scabicidal agents (eg permethrin, phenothrin,
sulfur, benzyl benzoate, crotamiton, ivermectin, malathion) used
in the treatment of scabies (6). There are only topical permethrin
and sulfur ointment available in our country. Permethrin is
recommended as the first treatment option in the treatment of
scabies in many guidelines (20). Although permethrin can be
used in infants over 2 months of age, physicians need to be
vigilant in the risk of causing toxicity in infants between 2-12
months (6,21). Sulfur ointments has been used in the treatment
of scabies for a long time. Although it is recommended as the
second treatment option in the European guidelines, sulfur
ointments is the first agent to be used in permethrin-resistant
cases due to the limited number of anti-scabietic drugs in our
country (22). It was observed that most of the patients in this
study were treated with sulfur ointment (60.5%). It is noteworthy
that the patients who received treatment with sulfur ointments



were infants and very young children. It is understood that
sulfur ointments were preferred in order to avoid a possible
toxicity issue that permethrin may cause in infants and some
young children.

Sixty patients (57.6%) had previously presented to a hospital
and received treatment for scabies. In a way, it can be said
that the scabies treatments of these patients were failed.
Improper and inadequate application, reinfestation and drug
resistance are the common reasons of treatment failure. It was
found that the major cause of treatment failure in this study
was patient non-adherence. It was observed that unfortunately
some patients applied the treatment improperly, and mostly
the same household members did not apply the treatment. All
household members should be treated at the same time as the
infested person. Unfortunately, “the non-compliant attitude of
same household members” is an incident that most physicians
are familiar with hearing from a scabies patient in her/his daily
clinical practice. Therefore, one of the most important issues in
the success of scabies treatment is the patient’s compliance.
Physicians should explain in detail how to apply the treatment
to each patient. Otherwise, it is not possible to prevent re-
infestation and the spread of the disease.

Scabies may be complicated by impetigo, ecthyma, paronychia,
furuncle, residual eczematous dermatitis, and rarely generalized
urticaria (6). In this study, 8 patients developed complications
(impetigo and paronychia) and recovered with appropriate
treatments. In a systematic review, impetigo was common,
particularly in children with scabies (23). A study investigating
scabies outbreak among school children reported that nearly
10% of the patients developed pyoderma (24). Although
complications of scabies are rare, sometimes it can lead to
serious health issues such as septicemia, chronic kidney
disease, and rheumatic heart disease (23). Therefore, scabies
is a preventable disease with serious complications that should
not be neglected in children.

There are somelimitationsinthe present study. The mainlimitation
of this study is a single-center study having a retrospective
design. We could not compare the data, particularly the
incidence of scabies, between years since this study has data
on scabies in only 2015 and 2016 years. Although our study
encompassed the whole province, it included only patients
who presented to the dermatology outpatient clinic. Data from
other institutions such as primary care health centers were not
included. Besides, socioeconomic status, living conditions,
number of misdiagnosis in previous hospital presentations and
errors in the applications of treatment were not evaluated.

CONCLUSION

Scabies is a parasitic skin infestation that can be treated with
an accurate and prompt diagnosis. It was observed that the

A neglected disease: Scabies 125

head, face, palms, and soles often are involved in infants and
very young children, unlike adults. Children are more likely
to develop scabies with atypical presentation than adults.
Therefore, clinicians should consider the clinical differences
between adults and children in the management of scabies.
Dermatoscopy is a practical and effective diagnostic tool
especially in infants and young children with scabies.
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ABSTRACT

Objective: A subset of typical Hemolytic-uremic syndrome (HUS) patients requires initiation of renal replacement
therapy (RRT) despite aggressive medical intervention. This study aims to evaluate the clinical and laboratory findings
of patients diagnosed with typical HUS and efficacy and safety of peritoneal dialysis (PD) and hemodialysis (HD) were
compared in managing these cases.

Material and Methods: Patients having a diagnosis of typical HUS were retrospectively determined, and assessment
the effects of RRT modalities on renal survival.

Results: The present study included 49 children with typical HUS, and the mean age was 2.99 + 1.88 years. Neurological
involvement was detected in 15 (30.6%) patients. The neutrophil/lymphocyte ratio (NLR) was significantly higher in the
neurological involvement group [odds ratio (OR) 15.42, 95% CI (3.39-70.1), p = 0.005]. In total, 43 (87.7%) patients
received RRT and the median time from the first recorded symptom to RRT was six days (range 3-11). While throughout
RRT, 10.2% of patients required mechanical ventilation. In this study, 26 (53.1%) patients were managed with PD,
and 17 (34.6%) patients were managed with HD. During follow-up, 10.2% of all patients progressed to chronic kidney
disease (CKD), proteinuria was detected in 6.1% and hypertension in 4.08%. The risk of CKD was significantly lower in
the 3-month period in PD patients than in HD patients (odds ratio (OR) 7.69, 95% CI (0.77-76.07), p = 0.04).
Conclusion: We concluded that PD might be as effective and safer as HD concerning kidney recovery. Clinical features
and inflammatory markers can predict neurological involvement in typical HUS cases.

Key Words: Children, Biomarkers, Renal replacement therapy, Typical Hemolytic uremic syndrome

0oz

Amag: Tipik hemolitik Uremik sendrom (HUS) hastalarinin bazilarinda, agresif tibbi midahaleye ragmen renal
replasman tedavisi (RRT) gerekebili. Bu calismanin amaci, tipik HUS tanisi alan hastalarin Kklinik ve laboratuvar
bulgularinin degerlendirimesi, HUS tanili hastalarda periton diyalizi (PD) ile hemodiyalizin (HD) etkinlik ve glvenilirliginin
karsilagtinimasidir.
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Gerec ve Yontemler: Tipik HUS tanisi olan hastalar retrospektif olarak belirlendi ve RRT modalitelerinin renal sa§ kalim (izerindeki etkisi

degerlendirildi.

Bulgular: Calismaya tipik HUS tanill 49 hasta dahil edildi ve ortalama yaslar 2.99 + 1.88 yildi. Nérolojik tutulum 15 (%30.6) hastada
saptandi. Notrofil/lenfosit orani nérolojik tutulum olan grupta anlamii olarak ylUksek bulundu [olasilik orani (OO) 15.42, %95 gulven araligi
(GA) (3.39-70.1), p = 0.005]. Toplamda 43 (%87.7) hastaya RRT uygulandi ve ik kaydedilen semptomdan RRT’ye kadar gecen ortanca
stre 6 giindu (aralik 3-11). RRT boyunca hastalarin %10.2’sinde mekanik ventilasyon destegi gerekti. Yirmi alti (%53.1) hastada PD, 17
(%34.6) hastada HD yapilmisti. Takipte tim hastalarin %10.2’si kronik bdbrek hastaligina (KBH) ilerledi, %6.1’inde proteiniri ve %4.08’inde
hipertansiyon saptandi. PD yapilan hastalarda 3 aylk dénemde KBH riski HD yapilan hastalara gére anlamli olarak daha duisuktd [ OO

7.69, %95 GA (0.77-76.07), p = 0.04].

Sonug: Bobrek iyilesmesi agisindan PD’in HD kadar etkili hatta daha giivenli olabilecedi sonucuna vardik. Tipik HUS vakalarinda klinik
ozellikler ve inflamatuar belirtecler sayesinde ndrolojik tutulum tahmin edilebilir.

Anahtar Soézciikler: Cocuklar, Biyomarkerlar, Renal replasman tedavisi, Tipik Hemolitik Gremik sendrom

INTRODUCTION

Hemolytic uremic syndrome (HUS) is one of the most common
etiologies for acute kidney injury (AKI) and a critical cause of
acquired chronic kidney disease (CKD) in children. Hemolytic
uremic syndrome is characterized by microangiopathic
hemolytic anemia, thrombocytopenia, and acute renal failure
that is generally classified into two main types: typical and
atypical (@HUS). Hemolytic-uremic syndrome induced by Shiga-
toxin-producing Escherichia coli (STEC) is the most common
type of the disease and ordinarily has a good prognosis, but
aHUS is rare that has a poor prognosis with a relapsing course.
Extrarenal manifestations may be occured in 25-30% of
cases, including neurological, gastroenterological, cardiac and
endocrine involvement (1-4).

Treatment of STEC-HUS is primarily supportive care consisting
of volume expansion, antihypertensive therapy, regulation of
hematological problems and renal replacement therapy (RRT).
Renal replacement therapy is required in 50%-70% of cases in
the acute phase of typical HUS. General indications for acute
RRT in the management of AKI are applied. Oligoanuria, severe
azotemia, electrolyte abnormalities and progressive metabolic
acidosis are among the common indications for acute dialysis
(5-8). There is no clear benefit for a specific type of RRT. The
center experience, technical facilities and patient age are critical
factors affecting the choice of RRT for children. End-stage renal
disease (ESRD) or death occurs in approximately 12% of typical
HUS cases. Studies evaluating the effects of RRT options on
prognosis in children with typical HUS are limited (7-11).

The present study aims (1) to evaluate the clinical and laboratory
findings of patients diagnosed with typical HUS, (2) assessment
the effects of RRT modalities on prognosis and (3) to determine
the utility of inflammation markers in predicting neurological
involvement.

MATERIALS and METHODS

Forty-nine pediatric patients, aged between 0 and 18 years,
who had been diagnosed with typical HUS in Dr. Sami Ulus
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Maternity and Children’s Health and Diseases Training and
Research Hospital, Department of Pediatric Nephrology
between 2005 and 2020, and who were also followed up for
at least 12 months were assessed in this study. The complete
triad of HUS is defined as hemolytic anemia characterized by
a hemoglobin (Hb) level <10 g/dL, detection of schistocytes in
peripheral blood smear with a negative Coombs test confirming
microangiopathic hemolysis, thrombocytopenia with a platelet
count < 150 x109/L, and the presence of acute renal failure.
Patients with aHUS such as inherited forms of HUS and HUS
secondary to organisms other than STEC were excluded (1,2).

Nonspecific indications for RRT in the context of AKI were
applied, the most common being persistent oliguria or
anuria, clinical manifestations of uremia, hyperkalemia, severe
metabolic acidosis, persistent and symptomatic hyponatremia
unresponsive to conservative treatment, whereas these
indications are nonspecific and the general consensus in our
center is that RRT should be offered early (12-14).

The new Schwartz formula (K = 0.413) was used to calculate
the estimated glomerular filtration rate (eGFR) (15). Proteinuria
was defined when urinary protein creatinine ratio is above 0.2
mg/mg or 24-h protein excretion was >4 mg/m#h in at least
two consecutive evaluations (16). Hypertension was defined as
a systolic blood pressure and/or diastolic blood pressure > 95th
percentile, according to age, gender, and height (17).

Neurological involvement was defined as encephalopathy, focal
neurological deficit, and/or seizure activity (5,7). The groups with
and without neurological involvement were compared concerning
inflammatory markers. The neutrophil to lymphocyte ratios and
platelet to lymphocyte ratio were calculated using the data obtained
from the hemogram analyses. Systemic immune-inflammation
index (SIl) was calculated from the equation SIl = Platelet x
neutrophil count/lymphocyte count.

Dialytic management and therapeutic decisions in our children
were individualized based on the patient’'s age, specific
clinical and hemodynamic status. RRT available in our center
includes PD, intermittent hemodialysis (IHD), or continuous
renal replacement therapies. Temporary vascular access was
established (HD catheter insertion into the internal jugular,



subclavian or femoral vein) or peritoneal access was established
by placing a double-cuff tunneled Tenckhoff catheter inserted.

Patients were followed up closely for 30 days after beginning RRT.
Dialysis was interrupted when there was partial renal function
recovery, defined as the restoration of diuresis associated with
a progressive fall in serum values for creatinine and urea. At
the 3-month follow-up, we categorized all surviving patients as
per the Kidney Disease: Improving Global Outcomes (KDIGO)
Chronic Kidney Disease (CKD) classification (18).

Patientsmedicalrecords,includingsuchclinicalanddemographic
characteristics as age, gender, physical examination findings,
including blood pressure, and such laboratory findings as
routine blood and urine test, complement C3, C4, Coombs
test, DIC (disseminated intravascular coagulation), blood and
specific stool culture test, lactate dehydrogenase (LDH) level
and C-reactive protein (CRP), were retrospectively reviewed.
Data on respective RRT therapies, procedure complications,
the necessity for mechanical ventilation, and their prognosis
were reviewed retrospectively through patient files.

The protocol for this study was approved by the Dr. Sami
Ulus Maternity and Child Health and Diseases Training and
Research Hospital Ethics Committee (Number: E-21/03-119-
04.03.2021).

Statistical analyses

Statistical analysis was performed using IBM SPSS Statistics
for Windows v.22.0 (IBM Corp., Armonk, NY, USA). The
Kolmogorov-Smirnov test was used to determine the normality
of the distribution of the study variables. Parametric variables
were shown as mean + SD, and nonparametric variables were
shown as median (range). Categorical variables were presented
as numbers and percentages. The student’s t-test was used
to compare parametric variables and the Mann-Whitney U test
was used to compare nonparametric variables. The x*test or
Fisher’'s exact test was used to compare categorical variables.
Kaplan—Meier survival analysis was performed and the renal
survival probability was compared between the study arms
using log-rank test. A value of p < 0.05 was accepted as being
statistically significant.

RESULTS

The present study included 49 children with typical HUS, and
the mean age was 2.99 + 1.88 years. The male-to-female ratio
was 1:1.2. At presentation, 43/49 (87.7 %) children had diarrhea,
of whom 9/49 (18.3%) had bloody diarrhea. At admission, 24
(49%) patients had oliguria, and 20 (40.8%) patients had anuria.
Other main clinical manifestations included edema, vomiting,
and dehydration (87.7%, 48.9%, 10.2%, respectively). At the
presentation time, the mean serum creatinine level was 3.9
+ 1.983 mg/dL, and the mean eGFR was 20.37 + 19.11 mL/

Evaluation of Children with Typical Hemolytic Uremic Syndrome 129

min/1.73 m2. G, complement was low in 12.2% of the patients,
C4 complement was low in 10.2%. All patients had high LDH
levels. Thirty (61.2%) patients were hypertensive at admission or
during hospitalization. Concomitant hematuria and proteinuria
were detected in 23 (46.9%) of the patients (Table ).

Neurological involvement was detected in 15 (30.6%)
patients. The most common presentation was seizures
and  encephalopathy  for  neurological  involvement.
Electroencephalogram and neuroimaging were performed in all
these children during the acute illness for diagnosis. Patients
with  neurological involvement required significantly more
mechanical ventilation (p = 0.01). The neutrophil/lymphocyte
ratio (NLR) was significantly higher in the neurological
involvement group [odds ratio (OR) 15.42, 95% CI (3.39-70.1),
p = 0.005], whereas white blood cell count (WBC), neutrophil,
platelet counts, platelet/lymphocyte ratio (PLR) and Sl values
were not significantly different between the groups. Lactate
dehydrogenase concentration was no significant difference
in the groups (p > 0.05) (Table ). Of the 15 children with
neurological involvement, 14 (93.3%) achieved a complete
neurological recovery.

In total, 43 (87.7%) patients received RRT. While throughout
RRT, 10.2% of patients required mechanical ventilation. The
median time from the first recorded symptom to RRT was six

Table I: Baseline characteristics of children with typical
HUS.

Female gender,* 27 (65.1)
Patient age, years,t 2.99+1.88
Mechanical ventilation,* 5(10.2)
Anuria,* 20 (40.8)
Baseline hemoglobin (g/dl), 8.02+1.7
Baseline platelet count (x10%/L),* 63.81+39.19
Baseline white blood count was (x10%L)," 14.56+7.65
Baseline lactate dehydrogenase (U/L), 2322.2+712.64
Baseline serum BUN (mg/dl), 85.27+38.76
Baseline serum creatinine (mg/dl), 3.9+1.93
Baseline eGFR (ml/min/1.73 m?),T 20.37+19.11
Baseline serum sodium (mEqg/L)," 131.14+£4.13
Baseline serum potassium (mEgy/L), 4.94+1.08
Baseline blood pH,t 7.32+0.05
Baseline HCO,-," 15.76+3.33
Dialysis indication,* 43 (87.7)
Oligouria-anuria 36 (83.7)
Electrolyte imbalances 5(11.6)
Others 2 (4.7)
Time to start of RRT (days), median, (range) 6 (3-11)
Renal insufficiency,* 5(10.2)
Hypertension in survivors,* 2 (4.1)
Proteinuria in survivors,* 3 (6.1)

*n(%),* mean + SD
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Table lI: Clinical characteristics and laboratory parameters of patients with and without neurological involvement.

Patients with Neurological

Patients without Neurological

involvement involvement P
(n=15) (n = 34)
Sex (F/M) 8/7 19/15 0.800
Age, mean, years 4.08+2.68 2.51+1.16 0.006
WBC, mean x 10%/L 14.31+7.71 14.67+7.74 0.800
ANC, mean x 10%/L 10.22+6.65 8.26+5.59 0.200
Platelet, mean x 10%/L 60.46+30.57 65.29+42.78 0.600
NLR 4.81+4.62 2.09+1.83 0.005
PLR 28.01+22.94 19.83+26.34 0.300
SlI, mean x 10%/L 199.44+161.18 124.26+113.60 0.060
CRP, mean, mg/L 37.9+35.23 27.92+23.85 0.200
LDH, mean, U/L 2398.87+578.46 2288.38+770 0.600
Creatinine, mean, mg/dl 3.97+1.32 3.87+£2.16 0.800
eGFR, mean, ml/min/1.73 m? 14.48+8.7 22.97+21.82 0.100

WBC: white blood cell count, ANC: absolute neutrophil count, NLR: neutrophil/lymphocyte ratio, PLR: platelet/lymphocyte ratio, SllI: Systemic
immune-inflammation index, CRP: C-reactive protein, LDH: lactate dehydrogenase, eGFR: estimated glomerular filtration rate

days (range 3-11). Twenty-six (53.1%) patients were managed
with PD, and 17 (34.6%) patients were managed with HD.
Continuous venovenous hemodialysis (CVVHD) was started at
admission in six patients who were septic and hemodynamically
unstable and then continued with IHD. The internal jugular vein
is the most common vascular access site for extracorporeal
dialysis in 76.4% of the centers, followed by the femoral vein
(23.5%). Peritoneal access was established by placement
of a double-cuff tunneled Tenckhoff catheter inserted. The
characteristics of the two cohorts were not different, except
that children selected for PD were significantly younger than
those recruited for IHD (p = 0.01). The main indications for
dialysis were oliguria and anuria in both groups.

The median number of IHD sessions was seven (range 3-35);
the mean session duration was 137.70 = 16.37 min. The post/
pre-BUN ratio was 0.58 in the first IHD session. Bicarbonate,
potassium, and sodium dialysate concentrations were adjusted
according to individual requirements. The fluid extraction
requirement was specified as 10-15 mil/kg/h per dialysis
session, and the weight loss did not exceed 5% of the patient’s
body weight. The mean blood flow rate was 5.71 + 1.16 ml/kg/
min, and the mean dialysate flow rate was 500 ml/min. Low-
molecular-weight heparin (LMWH) was used for anticoagulation
in 59.1% of IHD sessions. The median duration of PD was four
(range 10-25) days. The mean holding volume was 676.92 +
89.70 mil/m2. PD solution containing 1.36, 2.27, and 3.86%
glucose was used in 76.92%, 26.92% and 3.84% of children,
respectively.

Although blood volume was monitored during IHD sessions,
three patients (17.6%) had transient hypotensive episodes,
and two patients (11.7%) had transient hypertensive episodes
during or within one hour of IHD sessions. In contrast, there
were no transient hypertensive or hypotensive episodes
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with PD. Catheter occlusion (11.7%) was the most common
complication during IHD; resolved with catheter replacement,
catheter infection was detected in 5.88% of the patients.
Peritonitis occurred in four patients with PD (15.3%) and the PD
effluent turned sterile in all cases with intraperitoneal antibiotic
therapy. Catheter leak and migration were the main mechanical
complications in PD, resolved by catheter repositioning
and reducing the volume of dialysate per cycle. Mechanical
complications occurred with similar frequency in both treatment
modalities (PD 11.5% vs. IHD 11.7%).

Renal function returned to normal in 24.4% of the patients
after two weeks, in 67.3% of the patients at the end of the
first month. The rate of patients with complete kidney recovery
(eGFR> 90 ml/min/1.73 m?) was 89.7% in the third month.
Except for patients who developed CKD, the need for dialysis
continued for a median of 9 days (range 3-35), and renal failure
continued for a median of 22 days (range 7-84). During the
follow-up, hypertension was detected in 4.08% and proteinuria
was present in 6.1% of all patients. Albeit the follow-up of the
patients is still carried on in our department, there was one
patient (2.04%) with ESRD, and four patients (8.16%) were
assessed as stage 2 or stage 3 CKD.

In the HD group, the renal function returned to normal in 23.5%
of the patients after two weeks and in 58.8% of the patients
after first month. In the PD group, the renal function returned
to normal in 15.3% of the patients after two weeks and in
65.3% of the patients after the first month. When two groups
were compared, no significant difference was found between
normalization of renal function at the end of two weeks and first
month (p = 0.3, p = 0.4, respectively). The mean biochemical
indices of renal function were better in patients who received
PD at three months than those who received HD (p = 0.04). The
choice of RRT modality (PD vs. HD) significantly affected CKD



Evaluation of Children with Typical Hemolytic Uremic Syndrome 131

Table lll: Comparison of clinical and laboratory characteristics of patients received hemodialysis and peritoneal dialysis.

Peritoneal diyalisis Hemodiyalisis

(n=26) (n=17) P
Female gender,* 18 (69.2) 9 (562.9) 0.200
Patient age, years, mean + SD 2.45+1.04 4.05 +2.62 0.008
Mechanical ventilation,* 1(3.8) 4 (23.5) 0.040
Anuria,* 11 (42.3) 9 (62.9) 0.300
Time to start of RRT (days), median, (range) 6.5 (4-11) 6 (3-11) 0.500
Serum creatinine (mg/dl), median, (range) 413 £2.09 444 +1.2 0.500
eGFR (ml/min/1.73 m2), median, (range) 17.93 £ 16.29 11.58 £ 16.29 0.100
Hemoglobin (g/dl), mean + SD 7.5+1.33 8.35 + 2.01 0.100
Platelet count (x10%L), mean + SD 68.8 + 46.21 55.82 £ 30.17 0.300
Lactate dehydrogenase (U/L), mean + SD 2350.88 + 540.96 2547.06 = 775.11 0.300
Renal insufficiency,* 1(3.8) 4 (23.5) 0.040
Hypertension,* 1(3.8) 1(5.8) 0.700
Proteinuria,* 1(3.8) 2(11.7) 0.300

RRT: renal replacement threapy, eGFR: estimated glomerular filtration rate, * n (%)

risk at the end of the three months (odds ratio (OR) 7.69, 95%
Cl (0.77-76.07), p = 0.04) (Figure 1). The need for mechanical
ventilation was significantly higher in the CKD group (p = 0.04)
(Table I11).

DISCUSSION

A subset of typical HUS patients requires initiation of RRT
despite aggressive medical intervention. Based on data from
observational studies and comparative clinical studies, there
is no consensus on the best dialysis technique and optimal
dialysis dose in HUS (8-10). In this study, we analyzed the
efficacy and safety of PD and HD were compared in managing
typical pediatric HUS. The CKD rate was significantly higher
in the HD group than in the PD group (p = 0.04). In addition,
we determined the utility of inflammation markers in predicting
neurological involvement, which is one of the most severe
complications of typical HUS. The neutrophil/lymphocyte ratio
(NLR) was significantly higher in the neurological involvement
group [odds ratio (OR) 15.42, 95% CI (3.39-70.1), p = 0.005].

The present study evaluated the clinical and laboratory findings
of patients diagnosed with typical HUS. In the literature, the
male-to-female ratio was 1.7-1.4, and the median age was
17 months (range 10-108) of typical HUS. The most common
complaints of the cases were diarrhea (30-60%) and bloody
diarrhea (25-40%). Anuria development rate was 40-80%
(19,20). Hypertension was found in 40-50% and proteinuria
in 50% of the cases. Proteinuria persisted for a long time
in 4-10% of cases (19-21). Zhao et al. (22) showed a 20%
decrease in C,. Our study included 49 children with typical
HUS, and the mean age was 2.99+1.88 years. The male-
to-female ratio was 1:1.2. At presentation, 43/49 (87.7%)
patients had diarrhea, of whom 9/49 (18.3%) had bloody

diarrhea. At the time of admission, 20 (40.8%) patients had
anuria. C, complement was low in 12.2% of the patients.
Thirty (61.2%) patients were hypertensive at admission or
during hospitalization. Concomitant hematuria and proteinuria
were detected in 23 (46.9%) of the patients.

Typical HUS is not specific for indications for initiating RRT
in children, management of oliguria, metabolic acidosis, and
electrolyteabnormalities. However, thereisacommonconsensus
that RRT should correct any biochemical abnormalities while
maintaining adequate fluid and electrolyte balance to ensure
organ function and functional recovery. Dialytic management
of these patients is challenging because of multiple organ
dysfunction and associated hemodynamic instability. The
most appropriate RRT choice for children with typical HUS is
based on the patient’s age, characteristics, dialytic modality
performance, and institutional resources and local practice
(7,8,23,24). In this study, RRT management and treatment
decisions in our children were individualized according to the
patient’s age, specific clinical and hemodynamic status. In this
study, 43 (87.7%) patients received RRT. Twenty-six (53.1%)
patients were managed with PD, and 17 (34.6%) patients were
managed with HD. Continuous venovenous hemodialysis
was started at admission in six patients who were septic
and hemodynamically unstable and then continued with IHD.
The most common indication for dialysis was oliguria-anuria
(88.3%) and electrolyte disturbances (11.6%).

In typical HUS, all tissues and organs may be affected due
to thrombotic microangiopathy, and signs of neurological
involvement can be seen in 25-30% of cases. Lethargy,
irritability and seizure are the most common findings. In studies
conducted so far, markers to predict neurological involverment
in patients have not been determined; some clinical scorings
have been used. Rapid treatment of neurological involvement
in typical HUS provides recovery without sequelae (25,26). In
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our study, neurological involvement was detected in 15 (30.6%)
patients. Patients with neurological involvement required
significantly more mechanical ventilation (p = 0.01). The
neutrophil/lymphocyte ratio (NLR) was significantly higher in the
neurological involvement group [odds ratio (OR) 15.42, 95%
Cl (3.39-70.1), p = 0.005], whereas WBC, neutrophil, platelet
counts, PLR and SlI values were not significantly different
between the groups. Of the 15 children with neurological
involvement, 14 (93.3%) achieved a complete neurological
recovery.

PD is frequently used in treating typical pediatric HUS and
remains the method of choice in infants and young children
for whom vascular access is a limiting factor. In addition to
avoiding central venous puncture and anticoagulation, technical
simplicity, relatively low cost, and low risk of treatment-related
fluid-electrolyte imbalances in hemodynamically unstable
patients are considered significant advantages of PD. On the
other hand, the availability of significant technological advances
in IHD and CVVHD in children is decreasing the use of PD for
children who need RRT (7,8,19,20). When HD and PD groups
were compared, no significant difference was found between
normalization of renal function at the end of two weeks and the
first month (p = 0.3, p = 0.4, respectively). The mean biochemical
indices of renal function were better in patients who received
PD at three months than those who received HD (p = 0.04). The
choice of RRT modality (PD vs. HD) significantly affected CKD
risk at the end of the three months (odds ratio (OR) 7.69, 95%
Cl (0.77-76.07), p=0.04). This finding may be because, in more
severe and hemodynamically unstable patients, continuous
RRT was started and then continued with hemodialysis.

In studies comparing HD and PD, transient hypotensive
and hypertensive episodes were higher and mechanical
complications were similar who received HD (12,13). The
findings showed that three patients (17.6%) had transient
hypotensive episodes, and two patients (11.7%) had transient
hypertensive episodes during or within an hour of IHD sessions.
In contrast, there were no transient hypertensive or hypotensive
episodes with PD. Mechanical complications occurred with
similar frequency in both treatment modalities (PD 11.5% vs.
IHD 11.7%).

Our study had some limitations. The present study reflected
single-center data, the number of patients was limited, and it
was designed as a retrospective study. However, our study
will contribute to the literature, given that this is one of the few
studies evaluating the effects of RRT modalities on renal survival
and determining the utility of inflammation markers in predicting
neurological involvement.

In conclusion, this study represents a valuable contribution
to the modest existing evidence supporting the use of PD in
children with typical HUS who need RRT. We evaluated the mean
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biochemical indices of renal function that were better in patients
who received PD at three months than those who received HD.
Hence, we concluded that PD might be as effective and safer
as HD concerning kidney recovery. The use of clinical features
and inflammatory markers to predict neurological involvement
in typical HUS cases can be developed in further studies.
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ABSTRACT

Objective: The aim of this study was to determine the frequency of patients diagnosed with brain death after admission
to thepediatric intensive care unit and the organ donation rate.

Material and Methods: The study was carried out as a retrospective analysis. Patients diagnosed with brain death in
the pediatric intensive care unit of the Ankara City Hospital were recorded in the patient form. The study was limited to
patients admitted to the hospital between 1 December 2019 and 1 December 2021.

Results: The data of the patients who died in the PICU (n= 325) were evaluated. A total of 17 (5.2%) of these patients
were diagnosed with brain death (BD). The underlying diseases of brain death in 7 (42%) patients was central nervous
system disorders (cerebral palsy, meningocele, hydrocephalus, etc.), head trauma (such as traffic accidents and falls)
in 5 others (29%), and hypoxic-ischemic injury owing to cardiopulmonary arrest in the remaining 5 (29%) patients.
Cranial CT angiography was performed to all patients as an ancillary test. Six (35%) patients with hypernatremia were
diagnosed with Central Diabetes Insipidus (DI). Only one patient became an organ donor.

Conclusion: The diagnosis of brain death should be made more frequently. People should be informed about organ
donation, Many attempts should be made to influnce public opinion about the benefits of the organ transplantation.

Key Words: Brain death, Central diabetes insipidus, Children, Organ transplantation

0z
Amac: Bu galismanin amaci, gocuk yogun bakima yattiktan sonra beyin 8ltimu tanisi alan hastalarin sikligini ve donasyon
oranini tespit etmekti.

Gereg ve Yontemler: Geriye donlk bir calisma olarak yapildi. Otuz iki yatakli Ankara Sehir Hastanesi Gocuk Yogun
Bakim Unitesi’'nde beyin 6lUmuU tanisi konan hastalar hasta formuna kaydedildi. 01.12.2019 ile 01.12.2021 tarihleri
arasinda beyin dlimu tanisi almis hastalar dahil edildi.

Bulgular: Cocuk yogun bakim Unitesinde (n= 325) 6len hastalar tarandi. Bu 6len hastalardan 17 (%5.2)’'sinda beyin
Olimi (BO) tanisi kondu. Beyin 8limiine neden olan altta yatan hastaliklar, 7 (%42) hastada santral sinir sistemi
patolojileri (serebral palsi, meningosel,hidrosefali vb.) olan hastalardi, 5 (%29)’inde kafa travmasi (trafik kazalar ve diisme
gibi nedenler), 5 (%29) hasta kardiyopulmoner arrest sonrasi olmasidir. TUm hastalara ek test olarak Kranial BT anjiyo
uygulandi. Hipernatremi olan 6 (%35) hasta Santral Diyabetus Insipitus (DI) tanisi aldi. BO tanisi konan hastalardan
sadece biri (%6) dondr olmay! kabul etti.
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Sonug: Beyin 8limu tanisi daha sik konulmalidir. Organ bagisi icin halk bilgilendiriimelidir. Organ nakli igin kamuoyu olusturuimalidir.

Anahtar Sézciikler: Beyin 8limU, Santral diabetes insipidus, Cocuklar, Organ nakli

INTRODUCTION

The brain death (BD) status is defined as an irreversible coma
in which the brain and brain stem lose all functions, apnea
persists, and there is a loss of supraspinal reflexes. Patient with
BD does not show any reflexes and there is no spontaneous
respiratory effort during a 3-minute disconnection from the
ventilator, the patient is completely unresponsive. Patients
diagnosed with brain death are considered clinically and legally
dead (1). The organ donation rate in Turkey is lower than in
other countries (2). Majority of the pediatric patients waiting
for an organ transplant succumb to their sickness due to the
insufficient organ donation. Therefore, it is crucial to diagnose
BD and the care of the patients who donate organs is important.

The most remarkable sign of brain death is central diabetes
insipidus (CDI). CDI is characterized by polyuria, hypernatremia
and hyperosmolar dehydration due to antidiuretic hormone
deficiency (3). Intoxication (alcohol), drugs including central
nervous system (CNS) depressant muscle relaxants, primary
hypothermia, hypovolemic shock, as well as metabolic and
endocrine disorders should be excluded before diagnosing BD.
Hypernatremia and high blood sugar levels are consequences
rather than causes of brain death (4). The clinical diagnosis of
brain death should be made in three steps: Establishing the
etiology; excluding potentially reversible syndromes that may
produce symptoms similar to brain death; and detecting clinical
signs of brain death, including coma, brain stem areflexia, and
apnea (1-3,5).

To declaration of brain death, the following should be assessed:
presence of irreversible coma and absence of spontaneous
breathing confirmed by apnea tests; absence of pupillary light
reflexes, corneal reflexes, doll's eye movements, gag reflex,
cough reflex (tracheal), eye movements on bilateral caloric
test, motor response in any cranial nerve distribution, and
absence of motor response upon facial/limb/trunk stimulation.
Hypotension, hypothermia, and metabolic disorders should be
corrected before an assessment of brain death in infants and
children. Although the diagnosis of brain death is clear, there is
still no consensus on on the follow-up of the patients.

The aim of this study was to define the demographic and clinical
characteristics of patients that were diagnosed with brain death
and to determine the frequency of organ donation.

MATERIALS and METHODS

This retrospective study was carried out in the 32-bed capacity
tertiary pediatric intensive care unit of the Ankara City Hospital.

The hospital database was used to collect data. All deaths in
the PICU during the 2-year period between December 2019
and December 2021 were screened. Patients aged one month
to 18 years old that were diagnosed with BD were identified and
evaluated. Demographic information, cause of BP, evaluation of
BP, and length of hospital stay were included in the study. The
diagnosis of BD requires confirmation of a known, irreversible
cause of coma with apnea, brain stem areflexia and cerebral
unresponsiveness, and a lack of clinical functions of the brain as
assessed by an ancillary test for children. Two examinations are
required, each separated by an observation period, including
the apnea test. In the diagnostic criteria of infants and children,
an observation period of 48 hours for babies under 2 months
old, 24 hours for those between 2 months and 1 year of age, and
12 hours for children between 1 and 18 years old is required.
A known cause of irreversible coma was combined with an
ancillary test in children and the diagnosis of BD was finally
made, with brain stem areflexia and cerebral unresponsiveness.
The final decision regarding a diagnosis of BD had to be
approved by a group of doctors. The determination of BD was
then explained by the PICU physician to the relatives of the
patient. The organ donation request was made by the hospital’s
organ donation coordinator. Cranial CT angiography was used
as an ancillary test in all patients. Tests were repeated by a
pediatric neurologist until brain stem reflexes and supraspinal
reflexes were coherent with brain death.

CDlI, polyuria (urine output > 4 mL/kg/hr for children, 300 mL/
hr for adults > 70 kg for adults) for at least two consecutive
hours, hypernatremia (Serum Na > 145 mmol/L), high serum
osmolality (> 300 mOsm/kg) and low urine osmolality (< 300
mOsm/kg) at the time of diagnosis were taken as diagnostic
criteria (6,7).

The study was approved by the Ankara City Hospital No. 2
Clinical Research Ethics Committee (E2-22-1244 /1244).

Statistical analysis and method

First, the descriptive properties (mean, median, number, and
percentage) of the variables were determined. The numeric
variables were checked for fit with normal distribution. While
comparing the two groups, the Student’s t-test was used for
numeric variables with normal distribution. The Mann-Whitney
U test was performed for numeric variables not normally
distributed. The chi-square test was performed to compare
categorical variables. A p-value < 0.05 was considered
statistically significant. Statistical Package for the Social
Sciences (SPSS) version 17 (Chicago, lllinois, USA) software
was used to analyze the results.

Turkish J Pediatr Dis/Ttirkiye Cocuk Hast Derg / 2022;16:134-137.



136 Perk O et al.

RESULTS

The data of the patients who died in the PICU (n= 325) between
December 2019 and December 2021 were screened. BD was
diagnosed in 17 (5.2%) of these patients. Among the patients
diagnosed with BD, 9 (53%) patients were male and 8 (47%)
were female. The median age of the patients was 10.5 years
(IQR: 3-16). The primary cause of brain death in 7 (42%)
patients was central nervous system disorders (cerebral palsy,
meningocele, hydrocephalus, etc.), head trauma (such as
traffic accidents and falls) in 5 (29%), and hypoxic-ischemic
injury owing to cardiopulmonary arrest in the remaining 5
(29%) patients. In one of the patients, the COVID-19 test was
positive during screening. The median length of hospital stay
was 12.5 days (IQR: 7-19.75). The median time for brain death
assessment was 3 days (IQR: 2-7). Demographic data and
laboratory findings of patients with brain death are given in
Table I.

Cranial CT angiography was applied to all patients as an ancillary
test. These were interpreted by an experienced radiologist and
were evaluated as congruent with BD. Cranial CT angiography
was repeated twice at one-week intervals in 3 (18%) patients,
and the diagnosis was made. The first cranial CT angiography
was not congruent even though it was clinically congruent with
BD

The apnea test was applied to all patients. It supported BD
diagnosis in only 9 (53%) patients. In the other 8 (47%) patients,
the test was terminated because bradycardia and hypotension
occurred.

Hypernatremia (over 145meg/L) was present in 14 (82%)
of the patients with a clinical diagnosis of BD, 2 (12%) had
normonatremia (135-145 meqg/L), and 1 (6%) had hyponatremia.
A total of 6 (35%) patients with hypernatremia were diagnosed
with Central Diabetes Insipidus (DI) and all of them were given
desmopressin and their polyuria and sodium levels improved.

Table I: Demographic data and laboratory findings of
patients with brain death.

Demographic data n (%) or Median (IQR)

Brain Death (%) (5.2%)
Age (years) 10.5 (3-16)

Sex (male) 9 (563%)
Hospital stay duration 12.5 days (I7-19.75)
Median duration of BD assessment 3 (2-7)
Hypernatremia 164.5 meg/L (158.0-174.0)
Central DI 6 (35%)
Organ Transplant 1 (6%)
Hospital Admission Diagnosis

Central nervous system pathologies 7 (42%)

Head trauma 5 (29%)
Cardiopulmonary arrest 5 (29%)
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After the PICU doctor declare the BD diagnosis with the family,
the organ donation team gave information and let the family
choose whether or not to donate. Only one family (6%) approved
the donation of their child’s organs. The heart, liver and kidney
of this donor patient were used for organ transplantation.

DISCUSSION

In this study, the frequency of brain death was found to be
5.2%. This frequency rate varies between 10-37% in the
literature (8-10). Also religious reasons may play a role in the
low level of donation rates. Additionally, the transport of these
patients for radiologic ancillary tests may not be suitable due to
the unstable status of the patients.

In the this study, the most important causes of BD were central
nervous system , disorders, head trauma, and hypoxic-ischemic
injury owing to cardiopulmonary arrest. Brain injuries leading to
brain death can be precipitated by extracranial or intracranial
events. The main extracranial event leading to brain death is
delayed or inadequate cardiopulmonary resuscitation following
cardiopulmonary arrest, resulting in prolonged and severe
disruption of blood flow to the brain. Following this, hypoxia
and ischemia cause disruption in cellular osmoregulation,
which leads to increased water entry into the brain parenchyma
and causes cerebral edema. Since the brain is surrounded
by a rigid skull, this swelling will eventually cause blood flow
disturbances and more hypoxia, resulting in increased edema.
The detrimental result of this ongoing edema of the brain, if
high enough, will compress the entire brain and brain stem or
cause herniation or complete cessation of cerebral circulation,
aseptic necrosis of brain tissue, and eventually brain death with
increased intracranial pressure. Hypoxic ischemic brain damage
occurs when oxygen and nutrients do not reach the brain tissue
as a result of impaired circulation. Brain edema develops and
brain death occurs when brain stem functions are lost (11).

Five studies published exclusively on pediatric patients showed
that collectively 145 (562%) of 279 patients had CDI (12-16. In
the present study, 6 (35%) patients with hypernatremia were
diagnosed with Central Diabetes Insipidus (DI), and all of them
were given DDAVP. Their polyuria and sodium levels improved.
Hypernatremia (over 145mg/dl) was present in 14 (82%) of the
patients, but 8 of these patients were not diagnosed with CDI
since they received 3% NaCl treatment. After the 3% NaCl
treatment was discontinued, their sodium values returned to
normal. The reason why some patients do not develop CDI may
be due to the functioning of the hypothalamic osmoregulation
system.

An absence of cerebral circulation is an important confirmatory
test for brain death. In cases of brain death, cerebral angiography
usually shows a lack of blood flow at the carotid bifurcation or
the Circle of Willis or beyond. There should be no intracerebral
filling at the level of the skull entrance of the carotid or vertebral



artery. Conventional 4-vessel cerebral angiography remains
the “gold standard” imaging method and is widely used as an
ancillary test for brain death (17). In Turkey, the law requires an
additional test to be performed together with the apnea test
for the diagnosis of BD in children. Cerebral angiography was
performed as an additional test in all patients who were clinically
diagnosed with BD in our study. This test was repeated until it
correlated with BD. In this way, the diagnosis of BD was made.

In this study, only 1 (6%) family donated the child’s organs. In
a Canadian study, the approval rate for organ donation was
64%. The organs of 47% of these donors were used (18). The
reasons for refusing organ donation were religious reasons
(87%) and ethnic origin (13%).

Prejudices can be broken in terms of organ donation by
increasing the communication between families and doctors,
and providing more information about the patient’s disease.
Organ donation can also be promoted through the social
media. If necessary, support can be obtained from the religious
officials for organ donation in religious matters.

CONCLUSION

The ability to make a diagnosis of BD is extremely necessary.
Families should be informed about organ donation and
preliminary preparation ought to be made. The diagnosis
should be confirmed quickly with ancillary tests for the patients
whose clinical findings are compatible with BD.
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ABSTRACT

Objective: Increased antibiotic resistance is a significant problem associated with higher morbidity, mortality, and costs
in managing urinary tract infections (UTI). This study aims to analyze the antimicrobial resistance profile of uropathogens
isolated from children with the first attack of community-acquired UTI.

Material and Methods: This retrospective cohort study was conducted between January 2010-December 2016, with
the patients aged one month to 18 years diagnosed with the first attack of community-acquired UTI at the pediatric
outpatient clinic of a tertiary care hospital. Patients’ age, sex, UTI history, clinical findings at admission, urine analysis,
urine culture, and antibiogram results were recorded.

Results: A total of 1086 patients and 1086 cultures were included in the study. The male/female ratio was 1/5.3.
The mean age of the children was 73.7+47.1 (0.4-215.9) months. 16.0% were aged 1-24 months. E. coli was the
most common causative agent found to be 85.1% in frequency. The overall antimicrobial resistance was found to be
highest for ampicillin, followed by piperacillin and trimethoprim-sulfamethoxazole (63.5, 41.6 and 38.1%, respectively).
Imipenem, amikacin, and tobramycin had the least resistance (0.5, 0.5, and 7.6%, respectively). The overall antimicrobial
resistance against amoxicillin-clavulanate, ampicillin-sulbactam, cefuroxime, ceftriaxone was 19.4, 24, 25.9 and 21.1%;
respectively.Extended-spectrum beta-lactamase positivity was detected in 5.6% (n=61) of samples.

Conclusion: Our study showed significant increase in antimicrobial resistance to the most common antibiotics which
are prescribed before urine culture results and antibiotic sensitivities are available. The resistance rates for amoxicillin-
clavulanate, ampicillin-sulbactam, cefuroxime, ceftriaxone was almost 20% or above in children with the first UTI attack in
an outpatient setting.

Key Words: Antimicrobial resistance, Antimicrobial susceptibility, Urinary tract infection
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0z

Amag: Artan antibiyotik direnci, idrar yolu enfeksiyonlarinin (IYE) yénetiminde daha yiiksek morbidite, mortalite ve maliyetlerle iliskili Snemli
bir sorundur. Bu calisma, ilk kez toplum kdkenli IYE geciren cocuklardan izole edilen (iropatojenlerin antimikrobiyal direnc profilini analiz
etmeyi amaclamaktadir.

Gerecg ve Yontemler: Bu retrospektif kohort calismasi, Ocak 2010-Aralik 2016 tarihleri arasinda, GgUncl basamak bir cocuk hastanesinin
polikliniklerinde ilk toplum kdkenli IYE atagdi tanisi konan bir ay ile 18 yas arasindaki hastalarla yapildi. Hastalarin yas, cinsiyeti, IYE éykdist,
basvurudaki Klinik bulgulari, idrar analizi, idrar kiltiri ve antibiyogram sonuglar kaydedildi.

Bulgular: Calismaya toplam 1086 hasta ve 1086 kiltUr dahil edildi. Erkek/kadin orani 1/5.3’dl. Cocuklarin yas ortalamasi 73.7+47.1
(0.4-215.9) aydi. %16’s1 1-24 ayliktl. E. coli siklik olarak %85.1 ile en sik etken etkendi. Genel antimikrobiyal direncin ampisilin icin en
yiksek oldugu, ampisilini piperasilin ve trimetoprim-stilfametoksazoliin (sirastyla %63.5, %41.6 ve %38.1) takip ettigi bulundu. imipenem,
amikasin ve tobramisin en dusik dirence sahipti (sirasiyla %0.5, 0.5 ve %7.6). Amoksisilin-klavulanat, ampisilin-sulbaktam, sefuroksim,
seftriakson’a karsi genel antimikrobiyal direng orani sirasiyla %19.4, 24, %25.9 ve %21.1’di. Orneklerin %5.6’sinda (n=61) genis spektrumiu
beta-laktamaz pozitifligi saptandi.

Sonug: Calismamiz, idrar kiltird ve antibiyotik duyarliik sonuglar belilenmeden dnce recgete edilen en yaygin antibiyotiklere karsi
antimikrobiyal direncte dnemli artis oldugunu gostermistir. Amoksisilin-klavulanat, ampisilin-sulbaktam, sefuroksim, seftriakson icin direnc

oranlari, ayakta tedavi ortaminda ilk IYE atadi olan cocuklarda neredeyse %20 veya Uizerindedir.

Anahtar Sozciikler: Antibiyotik direnci, Antibiyotik duyarliigi, Uriner sistem enfeksiyonu

INTRODUCTION

Urinary tract infections (UTI) are among the most common
bacterial infections in children (1). Escherichia coli is the
most common bacterial pathogen responsible for UTI (1,2).
Following a UTI there is concern with recurrences which can
lead to renal scarring associated with long-term complications,
hypertension, and renal failure (1-4). Clinical guidelines about
UTI in children encourage rapid diagnosis and early treatment
with an appropriate agent to prevent kidney scarring and long-
term complications (4-7). Antibiotic resistance is strikingly
increasing among the uropathogens, and bacterial resistance
causes problems for clinicians due to limited treatment options
(1,2,6,7). Data are available on the antimicrobial susceptibility
patterns of endemic uropathogens in different countries of the
world, but it is necessary to update the changing patterns of
resistance to determine the appropriate treatment plans (1,2,6-
9). Since treatment to reduce UTl-related morbidity is usually
started early before the results of urinary microbiology are
obtained, current data on the most common uropathogens and
local antibiotic resistance patterns will help to choose accurate
empirical therapy.

This study was conducted to determine the antimicrobial
resistance patterns of uropathogens isolated from patients with
the first episode of community-acquired urinary tract infections
to choose appropriate empirical UTI treatment in children.

MATERIAL and METHODS

This observational study was conducted between January
2010-December 2016, with children aged one month to 18
years diagnosed with their first episode of UTI at pediatric
outpatient polyclinics at Dr. Sami Ulus Children’s Health and
Diseases Training and Research Hospital. Ankara Hematology-

Oncology Hospital Ethics Committee approved the study
(2017-021/10.04.2017).

Urine samples for microbial examination were collected by
midstream clean-catch method in the toilet-trained and urethral
catheterization method in non-toilet-trained children. No
samples in the study were collected by the bag or suprapubic
aspiration. A positive urine culture (UC) was defined as the
growth of a single pathogen of at least 10° colony forming
units (CFU)/ml for midstream sampling, and 10* colonies/ml for
catheter specimens (10).

Only a single positive culture per patient was included in the
analysis. The diagnosis of UTI was then based on only clinical
findings and positive UC. Abnormal urine tests (nitrite and/or
leucocyte esterase positivity) and/or abnormal urine microscopy
but a negative UCs were not diagnosed as UTI.

Children with urinary tract abnormalities, recurrent UTls,
vesicoureteral reflux (VUR), urolithiasis, complicated urinary
tract infections, known chronic or other medical disorders,
polymicrobial culture results, culture results defined as
contamination by medical microbiology expert and using
antibiotics before admission or already on antibiotic treatment
and hospitalized children were excluded from the study.

All urine samples were tested using standard procedures and
were cultivated into MacConkey agar and incubated at 37
°C for 48 h. The VITEK 2 automated microbial identification
system was used to identify uropathogens and antimicrobial
“susceptible” or “resistant” status.

Bacterial identification and the determination of sensitivity and
resistance patterns of these microorganisms were assessed
by the criteria established by the Clinical Laboratory Standards
Institute (formerly National Committee for Clinical Laboratory
Standards) guidelines (11). Patients’ sex, age, clinical findings,
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urine analysis (UA), urine culture and susceptibility rates of
etiologic agents to different antimicrobials were recorded
retrospectively. The patients’ previous UTI history was asked
to parents and checked by hospital records if they had applied
to our hospital before. Patients were classified as E. Coli and
non-E. Coli UTI, according to urine culture results. Statistical
analysis was performed in SPSS for Windows 15.0 (SPSS Inc.,
Chicago, IL, USA). Descriptive statistics are given as mean,
the standard deviation for continuous variables, and frequency,
the percentage for categorical variables. Comparisons were
performed using the t-test, Mann-Whitney u test, and chi-
squares test, where p<0.05 was considered as statistically
significant.

RESULTS

Clinical and demographic characteristics

The 1086 cultures of 1086 patients with first UTI episodes
were enrolled in the study. Of these patients; 15.8% (n=172)
were male, 84.2% (n=914) were female. The male/female
ratio was 1/5.3. The number of girls was significantly higher
than boys (p<0.001). The mean age was 73.7+47.1 (0.4-
215.9) months. Of the 1086 positive UCs, 16.0% (n=174)
were from children aged 1-24 months. 82.4% of UCs were
obtained by midstream clean catch. 17.6% were obtained
by catheterization. Demographical and clinical characteristics
were shown in Table I. UTl with non- E. Coli isolates were
younger than patients with UTI with E. coli isolates, more seen
in males, and had more normal urinalysis (Table II).

Table I: Demographic characteristics of the patients.

n (%)
The mean age (months)* 73.7+47 1
Age groups
<2 years 174 (16.0)
2-5 years 296 (27.3)
6-10years 467 (43.0)
11-18 years 149 (13.7)
Sex
Male 172 (15.8)
Female 914 (84.2)
Symptoms
Fever 789 (72.7)
Urinary complaints 293 (27.0)
Abdomen/flunk pain 67 (6.1)
\omiting 38 (3.4)
Irritability 48 (4.4)
Other (malnutrition, prolonged jaundice) 35 (3.2)
Urine analysis
Positive nitrite 557 (52.0)
Positive leukocyte esterase (LE) 846 (77.6)
Nitrite and LE positivity 452 (42.2)
Normal urine microscopy 184 (12.5)
Normal results in urinalysis and microscopy 84 (7.8)

Table II: Demographic and clinical characteristics of E. Coli
and non- E. Coli groups.

* mean+SS
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Characteristics E. Coli Non-E. Coli p
Mean age (years) 6.3+£3.7 4.7+4.4 < 0.01
< 2 years of age (%) 13.1 32.3 < 0.01
Male sex (%) 9.8 49.3 < 0.01
Fever positive (%) 21.4 14.8 0.056
Normal urinanalysis 5.8 19.3 < 0.01
Table Ill: Antibiotic resistance frequencies according to
isolated uropathogens.

Antibiotics E. Coli  Proteus Klebsiella Total UCs

n (%) n (%) n (%) n (%)

Ampicillin 561 (62.7) 33 (41.8) 68 (95.8) 668 (63.5)
Piperacillin 182 (44.5) 3(9.1) 13(39.4) 198 (41.6)
gg"v‘ﬁ;’rg?e 173(19.4)  6(7.5) 23(33.3) 208 (19.8)
g;‘l"bp;é't'g% 216 (24.6) 4(5.2) 25(36.2) 248 (24)
Lperaciin: 67(111) 1(1.7) 9(17.3 78(10.9)
Aztreonam 107 (19.3) 0/37 (0) 17 (35.4) 124 (19.4)
Cephazolin 4(16.5) 5(9.3) 13(27.7) 114 (16.9)
Cephalotin 142 (29.2) 5(11.9) 12(30) 161 (28.2)
Cefepime 64 (12.3) 0/40(0) 5(13.5) 69 (11.4)
Cefuroxime 156 (25.4) 5(11.4) 18(38.3) 184 (25.9)
Cefixime 10 (18.9) 0/20 (0) - 0(17.5)
Ceftriaxone 37 (21.5) 0/46(0) 19(35.2) 157 (21.1)
Cefotaxime 55 (10.7) 0/40(0) 12(30.8) 67 (11.3)
Ceftazidime 128 (21.1) 0/46(0) 18(36.7) 146 (20.7)
Nitrofurantoin 22 (56.5) 33(94.3) 10(33.3) 68 (14.4)
lﬁﬁ;fmﬁggzole 336 (37.5) 41 (52.6) 23(32.9) 400 (38.1)
Gentamicin 86 (9.5) 4(.1) 10(14.1) 100 (9.5)
Amikacin 4 (0.5) 2 (2.4) 1(1.4) 5(0.5)
Tobramycin 33 (7.7) 126) 4(11.4) 38(7.6)
Imipenem 2 (0.4) 0/39(0) 1(2.6) 3(0.5)
Ciprofloxacin 68 (9.1) 1(1.5) 5@8.1) 74(8.4)

Isolated uropathogens

E. coli (85.1%, n=924) was the most common causative agent
in all age groups followed by Proteus species (7.6%, n=82), and
Klebsiella species (6.5%, n=71). Other isolates (M. morgagni,
Enterobacter, Streptecocspp, S. aureus) were 0.8% (n=9) in
frequency (Table ).

Antibacterial susceptibility

Among all isolates, the overall antimicrobial resistance was
found to be highest for ampicillin, followed by piperacillin
and TMP-SMX (63.5, 41.6, and 38.1%, respectively). The
overall antimicrobial resistance against amoxicillin-clavulanate,
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ampicillin-sulbactam, cefuroxime, ceftriaxone was 19.4, 24,
25.9, and 21.1%; respectively. Imipenem, amikacin, and
tobramycin had the least resistance (0.5, 0.5, and 7.6%,
respectively). The antimicrobial resistance patterns of the
uropathogens were shown in Table |Il.

E. coli demonstrated high resistance to ampicillin, piperacillin,
and TMP/SMX (62.7, 44.5, and 37.5%, respectively). The least
resistance was for imipenem and amikacin and nitrofurantoin
(0.4, 0.5, 5.5%, respectively) (Table IlI).

Proteus spp represented high resistance to nitrofurantoin,
TMP-SMX, and ampicillin (94.3, 52.6, and 41.8%, respectively).
Proteus spp had no resistance against third-generation
cephalosporins and imipenem (Table IlI).

Klebsiella spp had the highest resistance to ampicillin (95.8%).
Cephalosporins other than cefepime and cephazolin had
a resistance frequency of =30%. The least resistance was
for amikacin, imipenem, and ciprofloxacin. (1.4, 2.6, 8.1%,
respectively) (Table lll). The extended-spectrum beta-lactamase
(ESBL) producer isolates were detected in 61 samples (5.6%,
n=61/1086). Of these, =55 were among E. coli isolates, n=6
were among Klebsiella species. Extended-spectrum beta-
lactamase positive strains showed high resistance to ampicillin
(100%), ceftriaxone (96.5%), and nitrofurantoin (33.3%). They
revealed the least resistance for amikacin (8.5%) and imipenem
(7.1%).

DISCUSSION

Uropathogens are showing a rising trend in the antimicrobial
resistance throughout the world (2,7,8,12-20). Oral 3rd-
generation cephalosporins such as cefixime are considered
to be the treatment of choice for oral outpatient therapy. For

hospitalized children, parenteral treatment with ceftriaxone or
cefepime or cefotaxime is a reasonable choice until culture
results are back to determine (21). Our study showed a
significant increase in antimicrobial resistance to the most
common antibiotics prescribed for UTI in childhood with the first
UTI attack even in an outpatient setting. The resistance rates
for amoxicillin-clavulanate, ampicillin-sulbactam, cefuroxime,
ceftriaxone were almost 20% or above in our study. This result
is striking because the frequency of cephalosporin resistance
was nearly half in the previous study conducted at our center
between 2004-2008 years, which included all positive UCs by
not taking into consideration the comorbid factors, including
urinary tract anomalies, recurrent UTl which assumed to
increase the frequency of antimicrobial resistance (19). A
comparison of antimicrobial resistance against uropathogens
in consecutive (2004-2008, 2010-2016) periods in our center
was shown in Figure 1. These results indicate that UTI treatment
will be troublesome in the future, even in an outpatient setting.
These results are important because of heralding the risk of
UTIl complication burden. The significant increase in resistance
to third-generation cephalosporins also harbors significant risks
not only in UTI but also in other childhood disease treatments.

Ghadageet al. (22) reported increased resistance to commonly
used empirical therapy -ampicillin and co-trimoxazole- for UTI
in India. Kothari and Sagar (23) also reported low susceptibility
to amoxicillin, amoxicillin/clavulanate, ciprofloxacin, co-
trimoxazole in uropathogens. Prais et al. (24) reported that
empirical treatment with co-trimoxazole or cephalexin as the
initial drug is inadequate in approximately one-third of UTI
cases, but that nitrofurantoin and nalidixic acid maintained
their very high efficacy against urinary pathogens in Israel.
The European Centre for Disease Prevention and Control
reported the increasing resistance to antibiotic treatments,
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Figure 1: Comparison of antimicrobial resistance against uropathogens in two consecutive period in the same center.
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including carbapenems (25). Imipenem-resistant E. coli rates
were reported at 1.4-3.5% in Turkey (8,26). In our study,
while resistance to ampicillin, piperacillin, and TMP-SMX was
high among all isolates, imipenem, amikacin, and tobramycin
had the lowest resistance. All Klebsiella isolates are sensitive
to imipenem and amikacin in our study, as in a study by
Abuhandan et al. (27) However, Wang et al.(6) reported
resistance to imipenem and amikacin at a frequency of 21.12%
and 6.83%, respectively. These results may vary because
of the different patient inclusion criteria in different studies.
Proteus isolates also revealed no resistance to third-generation
cephalosporins and imipenem in our study. The overall ESBL
positivity has been reported to be 5% in Europe, 39% in Asia,
and 30% -50% in Turkey (28,29). Kurt-Sukdr et al. (8) reported
a prominently increase in overall ESBL positivity from 7.8% to
23.5% within ten years. ESBL positivity in our study was 5.6%
in frequency, which is lower than the reports of other studies.
This may because all of our patients had the first UTI episode
without comorbid conditions and frequent antibiotic usage
for UTI treatment. The increase of resistant strains can be
attributed to either availability of the drugs for unnecessary and
improper use of many antimicrobials, or by empirical treatment
(80,31). Therefore, continuous surveillance, new strategies,
and multidisciplinary actions should be developed against over
consumption and unnecessary antibiotic treatments. Recently,
in this context, the Turkish Ministry of Health restricted antibiotic
intake without prescription and planned projects to improve
rational antibiotic use, such as public education campaigns,
to increase awareness about this topic. Studies in the future
will show the results of these precautions. Our study has the
following limitations. The major limitation was its retrospective
nature. The history of previous UTI episodes was limited to
the family expression and the investigations performed in our
hospital. Another limitation relates to in vitro susceptibility
testing, which may not be fully reflected in clinical outcomes,
as in-vivo sensitivity may be different. Also, the results obtained
from our study may not be valid for other patients in different
regions.

CONCLUSION

The present study showed that initial empirical treatment with
amoxicillin, trimethoprim-sulfamethoxazole, and first-generation
cephalosporins are no longer appropriate, but fluoroquinolones,
cefepime, imipenem, amikacin and nitrofurantoin (for E. Coli)
maintained their high efficacy against urinary pathogens in
Turkey. Almost one in five children have antimicrobial resistance
against antimicrobials which are the ones likely to be prescribed
before culture results and antibiotic sensitivities are available to
the clinician. This result reveals upcoming future challenges in
the successful treatment of pediatric UTI, even in an outpatient
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setting. The present results may be of significant value to assist
physicians in the appropriate choice of antibiotics, and to
prevent the misuse or excessive use of antibiotics.
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Evaluation of Long-Term Effects of Levetiracetam
Monotherapy on Hematological and Liver Function
Parameters in Children with Idiopathic Epilepsy

Levetirasetam Monoterapisi Alan idyopatik Epilepsili Cocuklarda
Hematolojik ve Karaciger Fonksiyon Testlerinin Uzun Dénem

Etkilerinin Degerlendiriimesi
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Pinar KART OZKAN', Elif ARSLAN ACAR', Sevim SAHIN', Suleyman Caner KARAHAN?, Ali CANSU'

'Department of Pediatric Neurology, Karadeniz Technical University, Trabzon, Turkey
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ABSTRACT

Objective: We aimed this study, investigated the changes in pre- and post-treatment hematological parameters, liver
and kidney function parameters in children that were diagnosed with epilepsy and initiated on levetiracetam (LEV)
therapy.

Material and Methods: The study population consisted of 114 children (6-18 years) had normal growth percentiles,
that were treated for new-onset epilepsy with LEV monotherapy. In each patient, hematological parameters, B12,
ferritin, liver and kidney function parameters were measured before and one/three years after the initiation of the therapy.

Results: The hemoglobin (Hgb) and hematocrit (Htc) levels showed a significant increase and the absolute lymphocyte
count (ALC), absolute neutrophil count (ANC) (p=0.000), monocyte percentage (p=0.032), and mean platelet volume
(MPV) (p=0.000) levelsshowed a significant decrease. The ALC levels decreased significantly in 6 (5.3%) children. The
mean drug dose at three years of treatment was 30.0+5.6 mg/kg/day. No significant difference was found between pre-
and post-treatment platelet (PLT) counts and no significant correlation was found between gender and hematological
parameters (p>0.05 for both).

Conclusion: Although LEV monotherapy led to changes in the hematological parameters of the epilepsy patients, no
significant change was observed in liver function. We suggest that when evaluating the hematological parameters in
children with epilepsy, the community’s predisposition should be considered and also children should be examined for iron
deficiency and vitamin B12 deficiency anemia before initiating the LEV therapy. It was also revealed that long-term LEV
monotherapy is a safe treatment in children with epilepsy.
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0z
Amac: Bu calismada epilepsi tanisi ile levetirasetam (LEV) tedavisi baglanan ¢ocuklarda tedavi dncesi ve sonrasi hematolojik parametreler,
karaciger ve bobrek fonksiyon parametrelerindeki degisiklikleri arastirmayr amagclamistir.

Gerec ve Yontemler: Calisma populasyonu 6-18 yas arasinda normal blylme hizina sahip yeni tani epilepsisi olan, LEV monoterapisi
baslanan 114 cocuktan olusuyordu. Her hastada hematolojik parametreler, B12, ferritin, karaciger ve bdbrek fonksiyon parametreleri,
tedavi baslangicindan 6nce ve bir/lg¢ yil sonra 6lgtlda.

Bulgular: Hemoglobin (Hgb) ve hematokrit (Htc) seviyelerinde anlamli artis ve mutlak lenfosit sayisi (ALC), mutlak nétrofil sayisi (ANC)
(p=0.000), monosit ylzdesi (p=0.032) ve ortalama trombosit hacmi goruldt. (MPV) (p=0.000) seviyelerinde anlamli dusts gordldu. ALC
seviyeleri 6 (%5.3) cocukta 6nemli diciide azaldi. Ug yilik tedavide ortalama ilac dozu 30.0+5.6 mg/kg/giind. Tedavi &ncesi ve sonrasi
trombosit (PLT) sayilar arasinda anlamli bir fark bulunmadi ve cinsiyet ile hematolojik parametreler arasinda anlamli bir iliski bulunmadi (her
ikisi icin p>0.05).

Sonug: LEV monoterapisi epilepsi hastalarinin hematolojik parametrelerinde degisikliklere yol agsa da karaciger fonksiyonlarinda anlamii
bir degisiklik gbzlenmedi. Epilepsili gocuklarda hematolojik parametreler degerlendirilirken toplumun yatkiniginin géz éntinde bulundurul-
masl ve ayrica LEV tedavisine baslanmadan énce demir eksikligi ve B12 vitamini eksikligi anemisi olan ¢ocuklarin da muayene edilmesi

gerektigini 6neriyoruz. Ayrica epilepsili gocuklarda uzun sureli LEV monoterapisinin glivenli bir tedavi oldugu ortaya ¢ikti.

Anahtar Sozciikler: Kreatinin, Epileps, Hematolojik, Levetiresetam, Karaciger Fonksiyon Testleri

INTRODUCTION

Epilepsy disorders are the most common treatable neurological
disorders in childhood. Diagnosis and treatment of these disorders
has improved over time and antiepileptic drugs (AEDs) are
commonly as the first line of treatment for seizure disorder (1).
Levetiracetam (LEV) is a well-tolerated drug that is commonly
used in the treatment of epilepsy due to its broad spectrum, low
side-effect profile, and practicality (2-4). To date, there have been
very few studies investigating long-term changes in hematological
parameters in epilepsy patients receiving LEV therapy (5,6).
Although controversial findings have been presented in those
studies, long-term effects of LEV on other systems have been
rarely examined (2,3). On the other hand, patients receiving LEV
monotherapy have been shown to have significantly reduced
platelet (PLT) counts and absolute lymphocyte counts (ALCs) (6).
The present study, for the first time in the literature, investigated
the changes in pre- and post-treatment hematological parameters,
liver and kidney function parameters, and creatinine levels in
children that were newly diagnosed with epilepsy and were initiated
on LEV therapy.

MATERIALS and METHODS

Atotal of 277 children aged 6-18 years were newly diagnosed with
epilepsy and received LEV monotherapy in our Pediatric Neurology
department between 2015 and 2020. Exclusion criteria included
ongoing treatment for anemia, blood transfusion, recent infections,
progressive metabolic disease, and previous drug use due to
febrile seizure. Hemogram parameters, AST, ALT, GGT, albumin,
creatinine values and vitamin B12 and ferritin levels were examined
in 277 patients enrolled in the study. 26 patients who had iron
deficiency anemia (IDA) (ferritin<20 ml/ng), 33 patients had vitamin
B12 deficiency (<200 pg/ml), 10 patients who used a secondary

drug antiepileptic due to persistent seizures, and 8 patients who
had abnormal findings on cranial computed tomography (CT) scan
(cortical dysplasia, hydrocephalus, cyst, or mass), comprising 86
patients who were lost to follow-up were excluded from the studly.
The remaining 114 patients were included in the study. Of these,
114 children who had normal growth percentiles for body height
and weight and had no anemia, no liver or renal insufficiency, no
active drug use, and no progressive neurological diseases were
included in the study. In each patient, hematological parameters,
liver and kidney function parameters, electrolytes, and creatinine
levels were measured before and three years after the initiation of
the therapy.

Blood samples were obtained from each patient between 08.00
and 10.00 AM after 8-12 hours of fasting. Two ml of blood sample
were collected in tubes containing ethylenediamine tetraacetic
acid (EDTA) as an anticoagulant. Five ml of blood sample was
collected into an EDTA-containing vacutainer and then injected to
a serum separator tube with gel. In each patient, hematological
parameters including hemoglobin (Hgb), hematocrit (Htc), mean
corpuscular volume (MCV), mean corpuscular hemoglobin
(MCH), mean corpuscular hemoglobin concentration (MCHC),
mean platelet volume (MPV), lymphocyte count, neutrophil count,
white blood cell count (WBC), absolute lymphocyte count (ALC),
absolute neutrophil count (ANC), PLT count, vitamin B12, ferritin,
aspartate aminotransferase (AST), alanine aminotransferase (ALT),
gamma glutamyltransferase (GGT), and albumin were measured
both before and one/three years after treatment. These parameters
were evaluated based on the reference ranges for age and the
parameters of hemogram that were below the 3 percentile for
age were accepted as low. Blood parameters were measured
using a Sysmex XN-1000 auto analyzer with original kits. ALT, AST,
and GGT levels were measured using the enzymatic method and
the albumin and creatinine levels were measured on a Beckman
Coulter AU5800 auto analyzer using the colorimetric method with
the original kits. In each patient, LEV therapy was initiated at a dose
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of 10 mg/kg/day and the dosage was increased up to 45 mg/kg/day
until complete seizure control.

The normal reference ranges for age were as follows: Hgb: 6-12 years,
11.5-15.5 g/dl, 12-18 years (female) and 12.0-16.0 years (male), 13.0-
16.0 g/dl; Htc: 6-12 years, 35-45%, 12-18 years (female), 36-46%,
12-18 years (male), 37-49%; MCV: 6-12 years, 77-95 fL, 12-18 years
(female), 78-98 fL, 12-18 years (male), 78-102 fL; MPV: 6.5-12.0 fL;
WBC: 8-13 years, 4.5-13.510%mm?, >13 years 4.5-11.0 10%mm?;
lymphocyte count: 1.500-3.000 x10%mm?®, neutrophil count: 3.000-
5.800 x10%mm?3, monocyte percentage: 285-500%; ANS: <1.500
x10%mm?, and ALS: <1.500 x10%/mm?&,

For both genders, AST: 1-9 years, 15-55 IU/L, 10-19 years: 5-45 IU/L;
ALT: 1-19 years, 5-45 IU/I; GGT: 10-15 years, 5-24 IU/L; aloumin: 5-19
years, 4.0-5.3 g/dL; creatinine, 0.5-1.0 mg/dL were accepted as the
normal reference ranges (7).

A written consent was obtained from the parent/guardian of each
patient and the study was approved by the local ethics committee,
Karadeniz Technical University, (2020/95).

Statistical analysis

Statistical analyses were performed using the SPSS 23.0 (IBM Corp.
Released 2015. IBM SPSS Statistics for Windows, Version 23.0,
Armonk, NY: IBM Corp.). Continuous variables were expressed as
mean = standard deviation (SD), minimum (min), and maximum
(max) and categorical variables were expressed as frequencies (n)
and percentages (%). Normal distribution of continuous variables
was assessed by One-Sample Kolmogorov Smirnov test and the
all variables showed non-normal distribution. Dependent groups
were compared using Wilcoxon test since the data did not show
normal distribution. Chi-square test was used in the analysis of
qualitative data. A p value of less than 0.05 was considered to
show a statistically significant result.

RESULTS

Comparison of 277-height-healthy children with normal under
the levetiracetam treatment and patients with anemia have been
shown in Table I. The 114 children comprised 57 (50%) boys and
57 (60%) girls with a mean age of 10.95+2.84 (range, 6-16) years.
Sixty-nine (60.5%) children had a history of focal seizures and 45
(89.5%) of them had a history of generalized seizures. Twenty-eight
(24.6%) children had no family history of epilepsy. No patient had
abnormal cranial findings on computed tomography (CT) (Table ).

No significant difference was found between pre- and post-
treatment AST, ALT, GGT, albumin, and creatinine levels (p>0.05).
Similarly, no increase was observed in liver and kidney function
parameters, no significant difference was found among the LEV
doses administered, and no significant difference was found
between the genders (p>0.05 for all) (Table II).
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Table I: Demographic and clinical characteristics.

Patients that Patients
started LEV  continuing P
therapy LEV therapy
n 219 114
Age (years) 11.85+1.96 10.95+2.84 >0.05
Body weight (kg) 42.36+12.84 39.58+15.47 >0.05

Body height (cm) 142.15+16.42 140.21+22.10 >0.05
Gender (F/M) (n) 96/123 57/57 >0.05
Family history of epilepsy 32 28 >0.05
Seizure type (n)

Focal 126 69 0.018
Generalized 93 45 0.016

Vitamin B12 level (pg/ml) 185.28+22.16 238.96+36.29 0.010

Ferritin level (ml/ng) 28.93+22.65 35.25+19.98 0.025

Tablo lI: Pre- and post-treatment liver and kidney function
parameters.

Pretreatment Posttreatment
(n=114) (n=114)
AST (1U/) 24.1+8.32 25.3+10.4 >0.05
ALT (IU/) 23.1+6.32 30.1+6.32 >0.05
GGT (IU/) 13.1+£2.57 14.0+3.9 >0.05
Albumin (g/dl) 4.4+0.32 4.4+0.31 >0.05
Creatinine (mg/dl) 0.86+0.38 0.75+0.59 >0.05

AST: Aspartate aminotransferase, ALT: Alanine aminotransferase,
GGT: Gamma glutamyl transferase

However, a significant difference was found between pre- and post-
treatment Hgb (p=0.000), Htc (p=0.002), ALC (p=0.000), ANC
(p=0.000), monocyte percentage (p=0.032), and MPV (p=0.000)
levels. Of these, the Hgb and Htc levels showed a significant
increase while the ANS, ALS, monocyte percentage, and MPV
levels showed a significant decrease (Table Ill). There was no found
between pretreatment and post-treatment after one year.

No significant correlation was found between LEV dosage and
the hematological and other parameters (p>0.05). Although the
ALC levels were within the normal reference range for age before
the treatment, they decreased significantly in 6 (5.3%) children,
including 5 girls and 1 boy with an ALC level of 0.83-1.41 x10%
mm? (7). No patient had a history of frequent infections. The mean
drug dose at three years of treatment was 30.0+5.6 mg/kg/day.
On the other hand, no significant difference was found between
pre- and post-treatment PLT counts and no significant correlation
was found between gender and hematological parameters (p>0.05
for both).
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Table llI: Pre- and post-treatment hematological parameters.

Posttreatment after

Posttreatment after

Pretreatment one year three year p
(n=114) (n=114) (n:114)
Hemoglobin (Hb) (g/dl) 13.18+0.92 13.12+1.06 13.563+1.36 <0.0012
Hematocrit (Hct) (%) 41.70+2.81 41.98+3.00 42.82+3.42 0.0022
WBC (103/mm? /ul) 8.63+3.36 7.98+2.05 8.04+2.50 >0.05
Neutrophil count (x10%/mm? /pl) 5.36+3.98 5.35+3.99 5.63+3.69 >0.05
Lymphocyte (x10%/mm? /pl) 4.28+2.78 4.88+2.08 4,95+2.36 >0.05
PLT (10%/ pl) 302.2+81.8 295.8+72.54 297.7+70.52 >0.05
Eosinophil (x10%/mm?2 /pl) 0.75+0.23 0.98+0.49 0.92+0.50 >0.05
Monocyte (x10%/mm? /pl) 0.63+0.28 0.60+0.42 0.33+0.27 <0.0012
MGQCV (fl) 88.28+12.24 87.14+11.02 89.12+11.12 >0.05
ALC (x10%/mm? /pl) 2.78+1.04 2.70+0.54 2.50+0.64 0.0322
ANC (x10%/mm? /ul) 4.60+2.63 3.99+0.99 2.87+1.33 <0.0012
MPV 9.48+7.42 8.96+2.55 6.40+3.23 <0.0012
RDW (%) 13.77+0.94 12.98+0.90 13.18+0.92 >0.05

WBC: White blood cell count, PLT: Platelet, MCV: mean corpuscular volume, ALC: Absolute lymphocyte count, ANC: Absolute neutrophil count,
MPV: Mean platelet volume, RDW: Red blood cell distribution width. p': between pretreatment and posttreatment after one year groups, p?

between pretreatment and posttreatment after three year groups.

DISCUSSION

New-generation antiepileptics have become first-line therapies
in pediatric patients due to their practicality, effective seizure
control, low systemic effects, and low side-effect profiles (2).
LEV is a broad-spectrum drug that has recently emerged as a
popular drug in numerous seizure types. Moreover, LEV can be
used comfortably and has been shown to provide effective seizure
control (3,4). The effects of commonly used antiepileptic drugs have
been extensively investigated in the literature (2,4). The present
study, unlike previous studies, investigated the hematological
parameters, liver and kidney function parameters, electrolytes, and
creatinine levels in epilepsy children before and one/three years
after treatment the LEV therapy. At three years of treatment, the
Hgb and Htc levels showed a significant increase and the ALS,
ANS, monocyte percentage, and MPV levels showed a significant
decrease, whereas no significant difference was found in liver
function parameters and creatinine levels.

Dinopoulos et al. (6) evaluated newly diagnosed epilepsy patients
aged 2-15 years and reported that among the parameters
measured before and after 2 and 6 months of the LEV therapy, only
ALC showed a significant decrease at 6 months of the treatment.
Attilakos et al. (5) evaluated 22 newly diagnosed epilepsy patients
that received LEV monotherapy and indicated that the lymphocyte
count showed a significant decrease, three children had lymphocyte
counts below 10" percentile for age, the neutrophil counts and the
MCV and HTC levels showed significant increase, the PLT counts
showed a significant decrease, and no significant difference was
found in other parameters at 12 months of treatment. In our study,

the mean age of the patients was higher and the patients were
followed up for a longer period when compared to those reported in
the studies mentioned above. Our findings indicated that although
the ALC and ANC levels of the patients were significantly lower, the
patients had no clinical complaints and their Hgb and Htc levels
decreased at three years of treatment.

French et al. (4) evaluated adult patients that received LEV therapy
and reported that the Hgb and Htc levels decreased significantly
during the first month of the treatment than the second period in
the patient group compared to the placebo group. The authors also
noted although the WBC, neutrophil, lymphocyte, eosinophil, and
monocyte levels decreased, they showed no significant difference
and then returned to normal at three years of follow-up (4). Iron and
vitamin B12deficiencies are commonly seen in the development
countries (8,9). Vitamin B12 is an essential vitamin naturally found
in animal products, and people of any age can be deficient in this
essential nutrient (9). In a study conducted in Turkey, vitamin B12
deficiency was detected in 60.8% of the neonates and in 76.7% of
the mothers (9). However, there are controversial reports regarding
the Hgb, Htc, WBC, and MPV levels in who used LEV for epilepsy
treatment (5,6). The present study evaluated the hematological
parameters in children aged 6-18 who received LEV monotherapy
and had no anemia and, to our knowledge, this study is the first
of its kind to investigate the vitamin B12 and ferritin levels in such
patients. Bauer et al. evaluated 505 epilepsy patients that received
LEV therapy and were followed up for a period of more than three
years and reported that the laboratory parameters were highly
stable and 4.6% of the patients had anemia, 4.8% had leukopenia,
and 5.3% had elevated GGT (10). Although pancytopenia has
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been reported in some patients receiving LEV therapy, there is
no study reporting on the occurrence of pancytopenia during the
long-term follow-up of the patients (11). Moreover, although LEV-
induced eosinophilic pneumonia and B cell aplasia have been
reported, there have been no reports of LEV-induced monocytic
change (12,13). Our findings indicated that the patients had no
anemia and had increased Hgb and Htc levels at three years of LEV
therapy; however, their MPV and WBC levels showed no significant
difference, which could be associated with the hemoconcentration
induced by LEV. Interestingly, the monocyte levels of the patients
decreased at three years of treatment.

Levetiracetam therapy has been shown to change the PLT
function and count (6,14). Bachmann et al.(14) reported that the
PLT counts decreased significantly in the patients receiving LEV
therapy compared to control subjects at six months of treatment.
In our study, however, no significant difference was found in
the PLT counts of the patients while the MPV levels decreased
significantly. Reduced PLT counts may be associated with vitamin
B12 deficiency while reduced MPV levels may implicate that LEV
leads to changes in PLT behavior.

Levetiracetam has a favorable pharmacological profile, can be
completely absorbed after oral administration, and its metabolism
is not dependent on the liver cytochrome P450 enzyme (15,16).
In patients receiving LEV therapy, liver function tests performed
during the long-term follow-up are highly important for the
assessment of the side effects and also for drug selection (16).
The side effects of LEV on liver functions have been investigated
in numerous studies (4,14,17-20). French et al. (4) reported that
4.6% of the patients receiving LEV therapy had elevated liver
enzyme levels compared to control subjects, although all the other
parameters were within normal ranges. In another study, Bauer et
al. detected elevated GGT levels in 5.3% of the patients (10). In
some other studies, LEV has been shown to be associated with
fulminant hepatitis, though in a limited number of patients (19). In
our patients, however, no significant change was observed in liver
function parameters throughout the three-year follow-up period.
Meaningfully, the significant decrease reported in other studies
could be associated with the increased body weight of the patients.
Moreover, those studies did not provide any information regarding
the anthropometric measurements of the patients. In our study, no
child had a body weight above the 97" percentile. Accordingly, we
suggest that children’s body weight should be considered when
evaluating their liver function parameters.

Levetiracetam is not extensively metabolized, and is predominantly
excreted unchanged by the kidneys (21-23). Accordingly, dose
adjustment is needed in patients with renal insufficiency (21).
Moreover, LEV has been shown to cause interstitial nephritis and
renal insufficiency (22). Contrariwise, in our study, the creatinine
levels showed no significant change over the three-year follow-up
period, which implicates that LEV has no renal side effects and
thus LEV is a safe drug.
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CONCLUSION

The results indicated that although LEV monotherapy led to
changes in the hematological parameters of the epilepsy patients,
it had no significant change on liver function parameters and
creatinine levels and the patients had no clinical complaints.
Based on these findings, we suggest that when evaluating the
hematological parameters in children with epilepsy, the community’s
predisposition should be considered and also children with a normal
growth percentile should be examined for iron deficiency anemia/
B12 deficiency before initiating the LEV therapy. Additionally, it was
also revealed that long-term LEV monotherapy is a safe treatment
in children with epilepsy. Further studies are needed to substantiate
our findings.
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ABSTRACT

Objective: Persistent air leaks remain one of the most complications that delay chest tube removal and prolonged
hospitalization. In literature, there are limited but favorable results about autologous blood patch pleurodesis (ABPP)
for prolonged air leaks (PAL). We aimed to describe our experiences with ABPP for PAL regarding its effectiveness and
reliability in children.

Material and Methods: A retrospective single-center study was performed on patients under 18 years of age with
PAL. PAL was defined as the presence of alveolar-pleural fistulas lasting longer than 5 days. The etiological causes
including previous thoracic surgery, thoracic trauma, and spontaneous pneumothorax of PAL were included. The study
took into account patients from January 1, 2016, to December 1, 2021. Autologous blood patch pleurodesis (ABPP)
was performed through a pre-existing chest tube. 1-2 cc/kg of fresh whole blood that was taken from a peripheral
vein and instilled through the existing chest tube on day 1. The procedure was repeated on days 2 and 4 if the air leak
persisted with a maximum limit of three. During the follow-up period, complications of the procedure were evaluated.
Complete success was considered as resolving air leaks.

Results: Of 11 children, males were more common (n=7, 63.9%). The mean age of children who underwent ABPP
for PAL was 13.4+2.1 years (IQR 10-17). The mean number of repeating procedures was 1.8 ranging from 1 to 3
applications. In our study group, thoracic procedures secondary to spontaneous pneumothorax were the most common
etiologic cause. Most of the patients had PAL during forced expiration only (n=6, 54.5%), and the mean number of
ABPP applications was found 1.7 in this group. But the patients having continuous PAL required 3.1 applications
for improvement (mean value). Complete recovery was possible in six cases after the first application (54.5%). PAL
improved in all cases after repeating ABPP procedures (100% healing). We had seen no complications in terms of
respiratory distress due to the application of ABPP or infection.

Conclusion: We report about our experiences of autologous blood patch pleurodesis (ABPP) in children as an alternative
treatment option for PAL. ABPP is an easily applicable therapy with high effectiveness and being away from complications
and, the use of ABPP for PAL was successful in all patients of our series.

Key Words: Air leak, Autologous blood patch, Children
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Amagc: Israrci hava kagaklar, gégus tipU ¢ekilmesini geciktiren ve uzun sUreli hastanede yatisa neden olan sik komplikasyonlardan biridir.
LiteratUrde uzun sureli hava kagaklarn (UHK) icin otolog kan yamasi plérodezisi (OKYP) yapiimasi hakkinda sinirl ancak olumlu deneyimler
mevcuttur. Gocuklarda etkinligi ve gulvenilirigi konusunda OKYP’nin UHK igin uygulanmasi konusunda deneyimlerimizi paylasmayi
amagcladik.

Gerec ve Yontemler: UHK'li 18 yas alti hastalarda geriye donuk tek merkezli bir galisma yapiimistir. UHK, 5 ginden uzun stren alveolar-
plevral fistlllerin varligr olarak tanimlandi. Gegirilmis goégus cerrahisi, g6gus travmasi ve UHK ‘nin spontan pnémotoraksi gibi etiyolojik
nedenleri dahil edildi. Calismaya 1 Ocak 2016’dan 1 Aralik 2021’e kadar olan hastalar dahil edildi. Otolog kan yamasi pléredezi (OKYP)
odnceden var olan bir gégus tlpU araciigiyla gerceklestirildi. 1. glinde periferik venden alinan 1-2 cc/kg taze tam kan mevcut gégus
tUpunden verildi. Hava kagaginin devam etme durumunda igslem 2. ve 4. gunlerde tekrarlandi. Kagak devam etse de maksimum Ug
uygulama hedeflendi. Takip stresi boyunca islem iligkili komplikasyonlar degerlendirildi. Tam basar, hava kagaklarinin giderimesi olarak
kabul edildi.

Bulgular: Erkek gocuklarin daha sik oldugu toplam 11 hasta degerlendirildi (n=7, %63.9). UHK icin OKYP uygulanan ¢ocuklarin yas
ortalamasi 13.4+2.1 yildi (IQR 10-17). Ortalama tekrarlanan prosedur sayisl, 1 ila 3 uygulama arasinda degismekle beraber 1.8 saptandi.
Calisma grubumuzda en sik etiyolojik nedeni spontan pnémotoraksa ikincil yapilan torasik girisimlerdi. Alti olguda ilk uygulamadan sonra
(%54.5) tam iyilesme mimkuUn oldu ve tim olgularda OKYP prosedurleri tekrarlandiktan sonra UHK dizeldi (%100 iyilesme). OKYP’e bagli
herhangi bir komplikasyon saptanmadi.

Sonug: Cocuklarda PAL icin alternatif tedavi secenegi olan otolog kan yamasi plérodezis (ABPP) ile ilgili deneyimlerimizi paylasmak
istiyoruz. ABPP, etkinligi yiksek, komplikasyonlardan uzak, kolay uygulanabilir bir tedavi olup, serimizin tim hastalarinda PAL icin ABPP

kullanimi basarili olmustur.
Anahtar Sozciikler: Hava kagagi, Otolog kan yamasi, Cocuk

INTRODUCTION

An alveolar-pleural fistula can be defined as pathological
communication between the alveoli and the pleural space.
Although pneumothorax is a common clinical presentation, it
may cause air bubbling in a patient who had already had a
chest tube. If the air leak persists, it may interfere with the lung
expansion and can lead to serious respiratory distress (1). The
most common etiologic causes of air leaks are spontaneous
pneumothorax, chest trauma, and lung infection (2). Air leaks
persisting beyond 5 days are termed prolonged air leaks
(PAL) and associated with high morbidity and prolonged
hospitalization (3,4). Until today, surgical treatment has been
accepted as the gold standard. Besides, PAL is one of the most
common complications after thoracic surgery (5). Thus, a new
surgical procedure may be problematic after recent thoracic
surgery or where surgery is contraindicated. For this reason,
an appropriate approach should be planned according to the
underlying pathology.

To date, chemical pleurodesis (CP) using sclerosant agents was
the preferred treatment option. Although the success rates were
reported between 60 and 90 percent, malignant pleural effusion
is the most commonly accepted indication for CP. Because
there are rare but serious complications related to the instilled
sclerosant agents, especially talc and doxycycline. Thus, CP is
sometimes used for nonmalignant pleural effusions. Nowadays,
autologous blood patch pleurodesis (ABPP) is defined as an
alternative treatment option for PAL. The technique is well-
tolerated and easily applicable as well as having a high success
rate. In addition, the relatively low recurrence rates (0.4-
2.3%) in ABPP should be taken into account, as compared
to the recurrence rates of tetracycline or talc pleurodesis (6-
8). But there is no consensus for the main principles of ABPP

in the pediatric age group. This study aimed to evaluate our
preliminary results of ABPP for PAL in children.

MATERIAL and METHODS

This is a retrospective single-center study that was performed
in patients under 18 years of age with prolonged air leakage.
PAL was defined as the presence of alveolar-pleural fistulas
lasting longer than 5 days. The etiological causes of PAL
were recorded including previous thoracic surgery due to
spontaneous pneumothorax and lung biopsy, thoracic trauma,
etc. The study took into account patients from January 1, 2016,
to December 1, 2021. Thirteen patients were evaluated for PAL,
and 11 patients who met the criteria were included in the study.
Autologous blood patch pleurodesis (ABPP) was performed
through a pre-existing chest tube. 1-2 cc/kg of fresh whole
blood that was taken from a peripheral vein was immediately
instilled through the chest drain to avoid clotting in the syringe.
The tube was clamped for three hours by making sure that all
amount of blood drained to the chest cavity. No anticoagulant
agent was added. If the fistula persisted, the procedure was
repeated in 24 hours (2™ instillation) and 48 hours (3 instillation)
after the previous application if necessary. A maximum limit of
three applications was planned. All patients were monitored with
pulse/oximetry for a possible respiratory compromise. Following
three hours, the chest drain was placed to water seal. But in
the presence of respiratory distress, placing the chest tube to
negative pleural pressure suction was planned. The follow-up
was done with chest X-rays and clinical signs. The decision
not to continue ABPP was a collapsed lung accompanying a
persistent air leak. Air leak classification was used to identify
the degree of air leakage. The number of ABPP applications
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was recorded. Complete success was considered as resolving
air leaks. After PAL was resolved, the chest tube was removed
over days. During the follow-up period, complications of the
procedure were evaluated.

The study was approved by Ankara City Hospital, No. 2 Clinical
Research Ethics Committee (05.05.2021/E2-21-431).

RESULTS

Of 11 children, males were more common (n=7, 63.9%). The mean
age of children who underwent ABPP for PAL was 13.4+2.1 years
(IQR 10-17). The mean number of repeating procedures was
1.8 ranging from 1 to 3 applications. The demographics and
etiologic causes are given in table . In our study group, thoracic
procedures secondary to spontaneous pneumothorax was the
most common etiologic cause. The mean time of PAL before

Table I: The demographics and etiologic causes of patients
with PAL.

Persistent air leak

Demographic and etiologic features (PAL) n (%)

Age/Years (mean.+.SD.) 1 é’ gif?;
Gender
Girls 4 (36.1)
Boys 7 (63.9)
The etiology of PAL
After thoracic procedures
Video-assisted thoracoscopic surgery 5 (63.6)
due to spontaneous pneumothorax
Thoracoscopic lung biopsy 2 (63.6)
Thoracic trauma with chest tubes
Penetrating thoracic trauma 2 (36.4)
Blunt thoracic trauma 2(36.4
Table lI: The data of ABPP for PAL.
The data of ABPP n (%)
The rate of recovery
After 15t ABPP 6 (54.5)
After 24 ABPP 3(27.2)
After 3@ ABPP 2(18.3)
After all ABPP 11 (100)
Total (mean value, range) 1.9 (1-3)

Table Ill: The mean number of ABPP according to air leak
classification.

The mean
Cerfolio Classification of PAL n (%) number of
ABPP

Grade 1. During forced expiration only 6 (100) 1.7
Grade 2. Expiratory only 3 (100) 2.1
Grade 3. Inspiratory only 0 0
Gradg 4. Continuous bubbling present in 2 (100) 31
the air leak
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the first application of ABPP was 8.2 days (IQR 5-10). Complete
recovery was possible in six cases after the first application
(54.5%) and in three cases after two applications (27.2%), in
two cases after three applications (18.3%). PAL improved in
all cases after repeating ABPP procedures (100% healing).
The mean number of ABPP according to air leak classification
is given in table Il. We had seen no complications in terms of
respiratory distress due to the application of ABPP or infection.

DISCUSSION

Prolonged air leaks remain a common complication, whether
it is due to primary or secondary causes. Although surgical
correction has been accepted as gold standard therapy, every
surgical intervention carries its risks (9,10). Herein, we report
about our experiences of autologous blood patch pleurodesis
(ABPP) in children as an alternative treatment option for PAL.
ABPP is an easily applicable therapy with high effectiveness
and being away from complications and, the use of ABPP for
PAL was successful in all patients of our series.

The exact mechanism of the “blood patch” is still unknown,
but it is thought that the instilled blood seals the region of air
leak by clotting. Another possible mechanism is thought to be
related to pleurodesis. In true pleurodesis, the healing process
occurs with the development of pleural adhesions, which is
a time-consuming condition. But the recovery time in ABPP
is much shorter. In this situation, fibrin development is more
likely to close air leaks than pleurodesis (2,11). In our series,
the recovery rate of 54.5% after the 1t application of ABPP
is an example of rapid healing with no further requirement.
Also, the mean success of blood pleurodesis after the initial
application was reported 76.6% in PAL in a review of large
clinical series (2,12). Therefore, ABPP should be considered as
a method that can provide improvement both in a fast time and
maybe with a single attempt. Nevertheless, it is noteworthy that
pediatric studies achieved excellent recovery rates with multiple
instillations (13,14).

The overall success was found 92% to 100% in adults with
PAL (13,15,16). Despite its use in adults, there is still limited
experience in childhood. While previous pediatric reports have
provided lower resolution rates after ABPP, recent experience
in the pediatric population indicates higher success rates. This
indicates that ABPP can be used successfully in the child age
group, and we were able to achieve improvement in all patients
with multiple administrations (9,13).

Autologous blood for pleurodesis was first described in the late
1980s for primary and secondary pneumothorax (17). ABPP
is found superior to conservative treatment for pneumothorax-
related PAL (16,18). Also, successful results of ABPP have
been reported in resolving persistent air leaks following
thoracal surgeries (5,12). Despite the more widespread use
of ABPP, the technique and basic principles in children have



not been fully defined. The ABPP is a simple technique without
the requirement of advanced equipment. In adults, the main
principles of ABPP include instillation of 50-150 cc venous
blood sample into the thoracic cavity, monitoring the chest tube
for 3-4 hours without free drainage, repeating the procedure
after 24 hours if necessary, with a maximum limit of three
applications (2,5). Infusion of 10 ml saline after administration
of venous was recommended to prevent clotting (2,12,16). The
appropriate amount of blood for ABPP is 1-2 mi/kg in children
(9,13,14). In a recent review, it was recommended that ABPP
can be safely repeated every 24 hours if the previous application
did not work. Although we did not have a patient who required
more than three interventions, the a maximum limit of three
ABPP procedures is recommended (16).

Among the important complications related to ABPP, infections
and fever should be considered. No serious complications
were noted in our study. Presence of fever should be taken
into account in patients undergoing ABPP. Because fever can
be a preliminary sign of infection, as well as an inflammatory
response in the pleura caused by blood given to the thorax
(5, 16). While the incidence of serious complications related
to ABPP has been reported very rare, we did not see any
complications in our series either (13,16,18). This condition can
be related to our limited number of patients.

The principal limitation of this study is that the study had a
retrospective design. The study included very limited sample
size due to the rarity of the condition.

CONCLUSION

We recommend using ABPP for PAL, and we believe that ABPP
is an easily applicable therapy with high effectiveness and being
away from complications. ABPP was successful in all patients
of our series, with no experiences of complications.
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The Relationship Between Esophageal Corrosion and
Dynamic Thiol-Disulfide and Ischemia Modified Albumin
Levels in Children

Cocuklarda Ozefagus Korozyonu ile Dinamik Tiyol-Disulfid ve
Iskemi Modifiye Albumin Duzeyleri Arasindaki lligki
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ABSTRACT

Objective: Corrosive burns of esophagus occurring in childhood has life-threatening complications. Its detection
via biochemical substrates instead of performing esophagoscopy is crucially important for children. Determination
of oxidative stress markers including thiol/disulfide homeostasis and ischemia modified albumin levels may provide
valuable information for corrosive esophageal burns. The study aims to investigate the relation between esophageal
corrosion and thiol/disulfide homeostasis and ischemia-modified albumin levels in children.

Material and Methods: Eighteen patients who underwent esophagoscopy due to corrosive substances intake
(esophagoscopy group) and age and gender-matched 18 volunteers (control group) were included study. Blood levels
of native thiol (-SH), total thiol (SH+SS), dynamic disulfide (SS), albumin and ischemia modified albumin (IMA) were
measured in both groups. SPSS 17.0 was used for analyses and p <0.05 was considered significant.

Results: Laboratory results of cases with esophageal burn (n = 13) and without burn (n = 5) and control (n = 18)
were compared. There was a significant decrease in levels of dynamic disulfide (p=0.03), and dynamic disulfide/total
thiol ratio (p=0.01) of children with esophageal burn compared with that of children with no burn or were found to be
statistically significant.

Conclusion: Decreased levels of disulphide and dynamic disulfide/total thiol ratio would be used as a laboratory test to
show corrosion in the esophagus. However, randomized, multicentric studies with larger samples are needed.

Key Words: Children, Corrosive esophageal burns, Ischemia Modified Albumin, Oxidative stress, Thiol/disulfide
homeostasis
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Amac: Cocukluk gaginda 6zoagusun korozif yaniklan hayati tehdit eden ciddi bir durumdur. Cocuklarda korozif tanisi koymada
Ozefagoskopi yapmak yerine biyokimyasal marker ile saptamak gok dnemlidir. Oksidatif stres belirteclerinden tiyol / distlfid homeostazi ve
iskemi modifiye alblmin seviyelerinin belirlenmesi, korozif 6zofagus yaniklari igin tanisal bilgiler saglayabilir. Calisma, cocuklarda 6zofagus
korozyonu ile tiyol / disulfid homeostazi ve iskemi modifiye alblmin dizeyleri arasindaki iliskiyi arastirmayr amaglamakir.

Gerec¢ ve Yontemler: Calismaya, korozif madde alimi nedeni ile 6zofagoskopi yapilan 18 hasta (6zofagoskopi grubu) ve yas ve cinsiyet
uyumlu 18 génullt (kontrol grubu) dahil edildi. Her iki grupta nativ tiyol (-SH), toplam tiyol (SH+SS), dinamik distlfid (SS), alolmin ve iskemi
modifiye alblimin (IMA) kan seviyeleri dlciildi. Analizler icin SPSS 17.0 kullanildi ve p <0.05 anlamli kabul edildi.

Bulgular: Ozofagus yanigi olan (n = 13) ve yanik olmayan (n = 5) olgularin ve kontrol grubunun (n = 18) laboratuvar sonuglari karsilastinidi.
Ozofagus yanidi olan cocuklarin dinamik distilfid diizeylerinde (p=0.03) ve dinamik distilfid / toplam tiyol oraninda (p=0.01) yanik olmayan
¢ocuklara gore azalma gortldu veya istatistiksel olarak anlamli bulundu.

Sonug: DisUlfid seviyesi ve dinamik distlfid / total tiyol oraninin azalmasindan dolayr 6zefagus korozyonu géstermek icin bir laboratuvar

testi olarak kullanilabilir. Ancak, ¢cok merkezli, randomize, daha fazla drneklemli calismalara intiyag vardir.
Anahtar Sézciikler: Cocuk, Korozif ¢zofagus yaniklari, iskemi Modifiye Albtimin, Oksidatif stres, Tiyol / distilfid dengesi

INTRODUCTION

Corrosive substances that are accidentally drunk in childhood
may cause serious esophageal burns and life-threatening
complications. Therefore, it is extremely important to diagnose
and treat accurately. Therefore, it is extremely important to
diagnose damage early and treat appropriately (1). Although
there is a consensus that upper gastrointestinal endoscopy
should be performed within the first 24 to 48 hours to determine
the depth and extent of the burn and order the treatment
according to these findings, in the asymptomatic cases, routine
upper gastrointestinal endoscopic examination was found to
be not useful and reported that accurate evaluation can be
made by considering clinical and laboratory findings to estimate
the degree of esophageal injury (2-7). Still there is no specific
laboratory test to show burn formation in the esophagus. If there
was a specific laboratory test indicating whether the esophagus
was damaged, there would be no need for esophagoscopy in
children after the ingestion of corrosive substances.

Biological damage caused by the harmful effects of free radicals
is called oxidative stress. In the living organism, there is a very
delicate balance between the production of free radicals and
antioxidant-based defense mechanism (8). This balance is
essential for the survival and state of health of living organisms
(9). It is generally known that oxidative stress increases as a
result of activation of neutrophils and macrophages and over-
production of free oxygen radicals in inflammatory events (10-
12). In the early period of corrosive esophageal injuries, reactive
oxygen metabolites and activated neutrophils are thought to
have important roles (13,14). Production of reactive oxygen
species (ROS) that occur in the first damage cause mechanical,
pathological changes and cell signal changes in the affected
organ. In one study, lipid peroxidation products remained high
in corrosive esophageal burns for 72 hours at the highest
level in the first 24 hours. According to this result, it has been
suggested that esophagitis due to caustic damage may be
related to free radicals (14).

Thiols, also known as mercaptans are compound that contains
the functional group composed of a sulfur atom and a hydrogen
atom (-SH) (15,16). Plasma thiols have prooxidant or antioxidant
effects on physiological events, but they are generally
considered to be antioxidants. Whether the thiols will act as
anti- or pro-oxidant will be determined by the concentration of
oxidative stress, physiological conditions and the concentration
of sulfur-containing amino acids (cysteine and methionine) in
the medium. Prooxidant effects induced by thiol compounds
have been reported in renal ischemia, liver failure, and diseases
of the cardiovascular and cerebrovascular tissues. Via oxidative
reactions, thiols (RSH) can form covalent disulfide bonds
(RSSR). In oxidative stress, oxidation of cysteine residues may
cause the formation of reversible mixed disulfides between
protein thiol groups and low molecular weight thiols. These
disulfide bonds can be reduced again to the thiols. Corrosive
substances that are accidentally drunk in childhood may cause
serious esophageal burns and life-threatening complications.
Therefore, it is extremely important to diagnose and treat
accurately.

Maintaining dynamic thiol-disulfide homeostasis plays a critical
role in the regulation of antioxidant protection, detoxification,
signal transduction, apoptosis, enzymatic activity, transcription
factors, and cellular signaling mechanisms (12). In addition, it
has been shown that the disturbances of the dynamic thiol-
disulfide homeostasis plays a role in the pathogenesis of many
diseases such as diabetes, cardiovascular diseases, cancer,
rheumatoid arthritis, chronic kidney disease, AIDS, Parkinson’s
disease, Alzheimer’s disease, Friedrich ataxia, multiple sclerosis,
amyotrophic lateral sclerosis and liver diseases (15). Therefore,
the determination of dynamic thiol/disulfide homeostasis may
provide valuable information about various normal or abnormal
biochemical processes. Automatic measurement of plasma
serum thiol/sulfide homeostasis by colorimetric method was
made possible by a newly developed method (15).

IMA is an FDA-approved test among the newly investigated
cardiac markers (17). The principle of the test is based on
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measuring the cobalt binding capacity of albumin, leading to
chemical changes in the albumin during oxidation. This new
albumin molecule is called ischemia-modified albumin. The
formation of this new albumin molecule, which has lost its
ability to cobalt, is one of the earliest markers of ischemia (18).
However, recent studies suggest that IMA, which stands out
as a marker of cardiac ischemia, may also increase in other
pathologies (19-21).

The aim of this study is to investigate the relationship between
esophageal corrosion and dynamic thiol-disulfide and ischemia-
modified albumin levels in children and to find out whether there
is a specific laboratory test in the esophagus.

MATERIAL and METHOD

Thirty-six volunteers children under the age of 15 were included
in the study and divided into two groups as esophagoscopy
group (EG) and control group (CG). A total of 18 patients
included EG who had admitted pediatric surgery clinic in Ankara
Children Health and Disease Hematology Oncology Training
and Research Hospital for corrosive substances ingestion and
underwent esophagoscopy, between 1st March 2017 and 1st
September 2017. The CG was formed of 18 volunteers whose
were similar in age and sex to EG, who applied for circumcision
and inguinal hernia repair and had no other disease. The study
was designed prospectively. Approval of the Ethics Committee
was taken from the ethics committee of Ankara Children Health
and Diseases Hematology Oncology Training and Research
Hospital (with decision number of 2017/02 dated with
27/03/2017). An informed consent form was obtained from the
parents of both groups included in the study. Esophagoscopic
examination was performed with rigid esophagoscope in all
patients.

Two mL of venous blood sample was taken from the patients
undergoing esophagoscopy, into the yellow-capped gel
tubes (BD Vacutainer plastic SST Il tube ®) 1-2 hours before
performing esophagoscopy and 24 hours after the procedure.
Blood samples were taken from the volunteers in the CG
when preoperative tests were performed. All samples were
centrifuged for 10 minutes at 3600 rpm in the biochemistry
laboratory and two mLserum were obtained. Serum samples
were stored at -80 °C. After all the samples were collected, all of
them were thawed at the same time and the blood thiol-disulfide
homeostasis parameters were determined by automatic
measurement method invented by Erel and Neselioglu (15) and
IMA levels were determined by Bar-Or et al. (22) within Roche
Hitachi Cobas ¢501 automatic analyzer. The levels of native
thiol (-SH), total thiol (SH+SS), dynamic disulfide (SS), albumin
and ischemic modified albumin (IMA) were measured. The
study flow diagram was shown in Figure 1.

Turkish J Pediatr Dis/Trkiye Cocuk Hast Derg / 2022; 16: 154-159

Figure 1: Flow diagram of the study.

Statistical analysis

Statistical analysis was performed using Statistical Package
for Social Sciences (SPSS) software (version 16, SPSS, Inc,
Chicago, IL, USA). Normal distribution of the continuous
variables were tested via visual variables (histogram and
probability graphs) and analytical methods (Shapiro-Wilk test).
While the native thiol (SH), total thiol, albumin values of the
groups were found to have normal distribution, IMA, dynamic
disulfide (SS) and percentage of dynamic disulfide (SS)/total
thiol (SS+SH) values did not fit the normal distribution. Normally
distributed variables were analyzed by One-Way ANOVA test
whereas variables which did not was analyzed by Kruskal-
Wallis H Test. Dynamic disulphide (SS), native thiol, total thiol,
percentage of dynamic disulfide (SS)/total thiol (SS+SH), IMA
and albumin values were analyzed by paired correlation test in
the patient group. p<0.05 was considered as significant.

RESULTS

In the study, 18 cases who underwent esophagoscopy due to
corrosive substance ingestion were evaluated and their data
were compared with control group.

The mean age of the CG was 4.11 years with standard
deviation of 1.93 (range: 1-7 years) and it was 3.05 years in EG
with standard deviation of 1.79 (range: 1-7 years). There was
similarity between groups in terms of age (p=0.62) (Table ).
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Table I: Demographics of esophagoscopy and control
groups.

Table lI: The distribution of the burn degrees seen in rigid
esophagoscopy.

Esopgfg::cor)y Control group Student t Burn (.:iegree I
h=18 n=18 p None (burn negative) 5
S () 12/6 12/6 Crace | °
Male/Female Grade 2a 6
Age (years), Grade 2b 2
Mgan (SD), 3.05(1.79), 1-7  4.11 (1.93), 1-7 0.62 Grade 3 5
min-max
n: frequency, SD: standard deviation, min-max: minimum-maximum
Table lll: The comparisons of laboratory variables among three groups.
Variables Group n Mean Median SD Min-Max p
Burn (+) 13 391.3231 393.0000 44.92769 327.50-467.10
Native thiol (SH) Burn (-) B 400.4600 399.2000 23.19317 375.50-438.10 0.553*
Control 18 407.5500 393.5500 40.63690 339.80-525.70
Burn (+) 13 421.7846 426.7000 51.11037 332.00-508.70
Total thiol (SH+SS) Burn (-) B 439.7200 447.1000 34.33689 403.50-479.00 0.299*
Control 18 448.0444 444.4000 43.96178 373.90-525.70
Burn (+) 13 15.0769 15.0000 7.60988 2.00-31.00
Disulfide (SS) Burn (-) B 19.6000 20.0000 11.71751 3.00-32.00 0.037f
Control 18 20.2222 18.0000 3.76603 16.00-28.00
Burn (+) 13 3.5079 3.3905 1.73705 0.60-7.94
Disulfide/ Total Thiol, % Burn (-) 5 4.3534 41754 2.49358 0.74-6.90 0.018t
Control 18 4.5142 4,3599 0.71 3.47-6.19
Burn (+) 13 0.6493 0.6750 0.09457 0.38-0.74
Ischemia modified albumin Burn (-) 5 0.7024 0.6930 0.03357 0.67-0.75 0.4771
Control 18 0.6613 0.6705 0.21027 0.26-1.32
Burn (+) 13 4.3923 4.4000 0.31215 3.90-5.00
Albumin Burn (-) 5 4.4800 4.5000 0.17889 4.20-4.70 0.759*
Control 18 4.4778 4.4000 0.36711 3.70-5.20
SD: Standard deviation, Min-Max: Minimum-maximum, *: One-Way ANOVA, . Kruskal-Wallis
Table IV: Pre-op and post-operative 24 hours laboratory findings of cases with esophageal burn.
Variables Mean Std. Deviation Std. Error p*
IMA (pre-op) 0.6906 0.01936 0.00732 0.144
IMA (post-op 24 hours) 0.7206 0.04500 0.01701 '
Albumin (pre-op) 4.2857 0.26095 0.09863
Albumin (post-op 24 hours) 4.3857 0.25448 0.09619 0.111
Native thiol (pre-op) 381.2143 40.89435 15.45661 0.693
Native thiol (post-op 24 hours) 391.3857 39.34596 14.87138
Total thiol (pre-op) 411.4286 38.59938 14.58920 0.594
Total thiol (post-op 24 hours) 424.9714 46.44358 17.55402
Disulfide (pre-op) 14.8571 7.62515 2.88203 0.440
Disulphide (post-op 24 hours) 16.8571 5.66947 2.14286
Disulfide/Total thiol, % (pre-op) 3.6295 1.95842 0.74021 0.685
Disulfide/Total thiol, % (post-op) 3.9220 1.11106 0.41994

Std: Standard, IMA: Ischemia modified albumin, *: paired sample test

The distribution of patients according to the degree of burns
seen in esophagoscopy was shown in Table Il.

The patients of EG were divided into two groups as burn negative
(n=5) and burn positive (n=13) and their ischemia-modified
albumin (IMA), albumin, native thiol (SH), total thiol (SH+SS),
dynamic disulfide (SS), percentage of dynamic disulfide (SS)/

total thiol (SH+SS) levels were compared with that of CG (n=18)
and shown in Table IIl.

There was a decrease in levels of native thiol (p=0.55), total thiol
(p=0.29), dynamic disulfide (p=0.03), percentage of dynamic
disulfide/total thiol (p=0.01), IMA (p=0.47) and albumin (p=0.75)
of children with esophageal burn compared to that of children
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with had not burn or with control, and decrease in dynamic
disulfide and dynamic disulfide / total thiol ratio were found to
be statistically significant (Kruskal-Wallis test).

The comparison of laboratory results in children with esophageal
burn before and after esophagoscopy was shown in Table IV.
There were no statistical differences between the results of
patients before esophagoscopy and after 24 hours, in terms of
native thiol, total thiol, dynamic disulfide, % dynamic disulfide/
total thiol, alboumin and IMA levels (p> 0.05).

DISCUSSION

Serious complications such as esophageal strictures or
perforations can develop as a result of esophageal burns
caused by the ingestion of corrosive substances in childhood.
Therefore, early and accurately diagnosis and initiation of
proper treatment are crucial in these patients. The necessity
of endoscopy is controversial in children with suspicion of
corrosive substance ingestion especially in patients without
signs and symptoms. Studies related to this issue suggest
that esophagoscopy is the preferred method to determine the
degree of esophageal injury and to prevent the formation of
corrosive stricture and to accurately select patients for initiating
treatment, and it has also been suggested that assessment
of injury by esophagoscopy constitutes the basis of the
treatment plan (23,24). In contrast, especially in developed
countries, there are those who argue that clinical follow-up and
laboratory findings may predict the degree of injury and that
esophagoscopy should not be performed to each patient (5).
However, some authors suggest that the absence of clinical
symptoms cannot rule out esophageal burns (5,7).

By now, there is no specific laboratory test for the diagnosis
of esophageal burns due to corrosive substance ingestion
in children. Several studies were pointed out the relationship
between oxidative stress markers and a different spectrum
of diseases. However, there is no study regarding the relation
between esophageal corrosion and oxidative stress in children.
This study is the very first to show the relationship between
esophageal corrosion and thiol-disulfide and IMA levels in
children.

In our study, dynamic disulfide and percentage of dynamic
disulfide/total thiol levels were found to be significantly low in
children with esophageal burn compared to children without
burn or controls. Although a decrease in total and native thiol
levels of patients with burns was also detected in two groups,
there was no statistically significant difference. Aloumin and IMA
levels of the cases with burns were found to be low compared
to that of children without burn or controls, but there was no
statistical significance. These results suggest that disruption of
the thiol-disulfide homeostasis in children may be a laboratory
test indicating possible damage in esophageal corrosion, but
IMA will not have a suitable laboratory finding to demonstrate
esophageal injury.
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This study has some limitations which have to be pointed out.
The number of patients included in our study was low and the
study was not randomized. Studies involving large numbers
of patients and randomization are needed to confirm the
effectiveness of the test.

CONCLUSION

It is tough to diagnose esophageal burns due to ingestion
corrosive substances in children without esophagoscopy.
Since there is no spesific test for diagnosis, esophagoscopy
is performed in all suspicious cases. Invention of a specific
laboratory test to diagnose the esophagus burn will prevent
unnecessary esophagoscopy and reduce the complications
associated with the procedure and the length of hospital stay.
In our study, it is shown that the disturbing in the balance of
thiol-disulfide homeostasis, which is an indicator of increased
oxidative stress, can be used as a laboratory finding to show
corrosion in the diagnosis of esophageal burns as a result
of corrosive substance ingestion. However, due to the small
number of patients in our study, randomized, multicentric
studies with larger samples are needed.

What is already known?

There is no specific, non-invasive laboratory test for diagnosis
in children who ingest corrosive substance.

What this study adds?

The evaluation of disturbing in the balance of thiol-disulfide
homeostasis can be used as a laboratory finding to show
corrosion in the diagnosis of esophageal burns as a result of
corrosive substance ingestion.
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o0z

Agir konjenital ndtropeniler (AKN), nadir gdrilen olgun notrofillerin eksikligi ile karakterize primer bir immuUn yetersizlik
hastaligidir. Klinik dzellikler arasinda dogumdan itibaren azalmis mutlak ndtrofil sayis, tekrarlayan ve yasami tehdit eden
enfeksiyonlar vardir. Ayica miyelodisplastik sendrom, akut miyeloblastik I6semi riskinde artis vardir.

Daort yas kiz cocugu sik tekrarlayan agiz igi yaralari, tonsillofarenijit, yumusak doku ve akciger enfeksiyonlari ile bagvurdu.
Hastanin sikayetleri nedeniyle bir kez yogun bakimda olmak Uzere bircok kez hastaneye yatislar olmus. Tekrarlayan
enfeksiyonlar nedeniyle bir yilda yaklasik 15 kez intraven®z veya oral antibiyotik ihtiyaci oldugu &grenildi. Hasta ates,
halsizlik ve frontal bélgede sislik, kizariklik sikayetleri ile klinigimize basvurdu. Oykiisiinde, bir yil énce de frontal bélgede
apse gelisen hastaya drenaj ve antibiyotik tedavisi uygulandigi 6grenildi. Anne baba arasinda akrabalik mevcuttu. Ailede
benzer sikayetleri olan bireyler yoktu. Hastamizin genetik analizinde HAX1 (HCLS1 iligkili protein X-1) geninde homozigot
mutasyon saptandi ve AKN tip 3 tanisi konuldu. Anne ve baba da ayni heterozigot mutasyon vardi.

Ozellikle tekrarlayan enfeksiyonlar ve nétropeni tespit edilen hastalarda nadir gériilen bir hastallk olan Kostmann
sendromunun ayirici tanida distntimesi gerektigini vurgulamak amaciyla bu vakayr sunduk.

Anahtar Sézciikler: Cocukluk cagl, Kostmann Sendromu, Nétropeni, Sik enfeksiyon

ABSTRACT

Severe congenital neutropenia (SCN) is a primary immune deficiency disease characterized by a rare deficiency of
mature neutrophils. Clinical features include recurrent and life-threatening infections and a reduced absolute neutrophil
count from birth. There is also an increased risk of myelodysplastic syndrome and acute myeloblastic leukemia.

A four-year-old girl has recurrent oral aft, tonsillopharyngitis, soft tissue, and lung infections. Due to the complaints of
the patient, she was hospitalized several times, once in intensive care. She needed intravenous or oral antibiotics about
15 times a year due to recurrent infections. The patient applied to our clinic with fever, fatigue, swelling, and redness
in the frontal region. In her history has the patient was administered drainage and antibiotic therapy one year ago due
to an abscess in the frontal region. There was a kinship between the parents. There were no individuals with similar
complaints in the family. In our patient’s genetic analysis, there was a homozygous mutation in the HAX7 (HCLS1-
associated protein X-1) gene, and SCN type 3 was diagnosed. The heterozygous same mutation was present in the
mother and father.

We reported this case to emphasize that Kostmann Syndrome as a rare disease in children with recurrent infections
and neutropenia.

Key Words: Childhood, Kostmann Syndrome, Neutropenia, Recurrent infections
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GIiRiS

Agir konjenital nétropeni (AKN), bebeklik déneminde yasami
tehdit eden bakteriyel enfeksiyonlarla kendini gosterir. Agir
konjenital ndtropeni, tek bir hastalik tipi olmayip, birden fazla
klinik alt tipinin oldugu ve birden fazla genin sorumlu oldugu
bir hastallk grubudur. Bu genlerde gorilen mutasyonlar,
hastaliga sebep olabiimektedir. Agir konjenital nétropeni'nin
gortime insidansi yaklasik 1-2/1.000.000’dir. Kalitim sekilleri
otozomal dominant, otozomal ressesif veya X’e bagl resesif
olabilir. Gesitli mutasyonlar kemik iliginde promiyelosit/miyelosit
evresinde mattrasyon duraklamasina yol agarak AKN’ye neden
olmaktadirlar (1). AKN’nin prototipi Kostmann Sendromu’dur
(AKN tip 3). AKN tip 1 en sk gordlen form olup, ELANE/
ELA-2 (notrofil elastaz) geninde mutasyon olmasi nedeniyle
ortaya cikmaktadir ve otozomal dominant kalitim gosterir.
Ayni gendeki mutasyonlar siklik ndtropeniye de neden olur
(2, 3). AKN tip 2, GFIT genindeki mutasyonlardan kaynaklanir
ve otozomal dominant kalitim gosterir. AKN tip 4, GE6PC3
genindeki mutasyonlardan  kaynaklanir, otozomal resesif
kaltim g&sterir ve yapisal kardiyak anormallikler, Urogenital
malformasyonlar, primer pulmoner hipertansiyon, solunum
yetmezIigi, hepatomegali, aralikli trombositopeni ve yUzeyel
venlerin belirginlesmesi ile iliskilidir (4). AKN tip 5 ise VPS45
genindeki otozomal resesif bir dizi mutasyondan kaynaklanir.
Klasik Kostmann hastaliginin aksine, AKN tip 5'de defektif
trombosit agregasyonu (trombasteni) ve miyelofibroz vardir.
Ayrica bu tip grandlosit koloni uyarici faktér (G-CSF)’e direnclidir
(5). Son olarak, X’'e bagh AKN tip 6, Xp11’deki WASP genindeki
mutasyonlarina bagl gelisir (6).

Kostmann sendromu (KS) veya hastalid, ik kez isvegli Rolf
Kostmann tarafindan 1956 yilinda tanimlanmistir. Kostmann,
promiyelosit/miyelosit evrede miyelopoeziste blok gelisen ciddi
ndtropenisi olan alti hasta bildirdi. Bu yeni sendromu “infantil
genetik agranUlositoz” olarak isimlendirdi (8). Aradan gegen 20
ylldan sonra ayni bilim adami 1975’te 10 olgu daha tanimladi.
Daha sonraki yillarda KS AKN tip 3 olarak isimlendirildi. Hastaligin
patogenezinde olgun nétrofillerin perifere saliniminda bozukluk
vardir. Otozomal resessif gecislidir. Kiz ve erkeklerde goriime
siklidi esit olan bu sendromun goértlme sikligi 1-12/1.000.000
arasinda degisir. HAX-1 (HST-iliskili protein X-1) genindeki
homozigot mutasyonlara veya bilesik heterozigot mutasyonlara
bagl olarak ortaya ¢ikar (8,9). Kostmann sendromu vakalarinin
dncelikle Orta Dogu (Turkiye, iran), Avrupa (isveg, Ingiltere,
italya) ve Japonya’da gérildigi rapor edilmistir (8-10).

Biz, tekrarlayan enfeksiyon sikayeti olan ve KS tanisi alan dort
yasinda kiz olgunun Kklinik ve laboratuvar bulgularini, tani ve
mevcut tedavi ydntemlerini literatUr bilgileri 1siginda gdzden
gecirdik.
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Dort yas kiz hasta; alin bolgesinde sislik, kizariklik, halsizlik ve
ates sikayetleri ile klinigimize basvurdu. Hastanin dykusinde
tekrarlayan bogaz enfeksiyonu, 10-15 gunde bir tekrarlayan
agiz ici aftéz lezyonlan vardi. Bu enfeksiyonlar nedeniyle
hastanin yilda 8-10 kez hastanede tedavi edildigi 6grenildi. Ek
olarak, bir yil dnce bagka bir saglik kurulusunda alin bélgesinde
apse gelisen hastaya drengj ile birlikte antibiyotik tedavisi
veriimis, ancak bu déneme ait hastanin laboratuvar verilerine
ulagllamadi. Ayrica hasta iki yasinda iken zatUrre nedeniyle bir
kez de yogun bakim Unitesine yatinimisti. Bir yil 6nce hastaya
tekrarlayan enfeksiyonlari nedeniyle alti ay boyunca antibiyotik
(trimetoprim/sulfametoksazol) profilaksisi baslandigi ve olgunun
enfeksiyon sikliginda azalma oldugu 6grenildi.

Olgunun 6zge¢misinde normal spontan vajinal yol ile 3500 gr
olarak, miyadinda dogdugu &grenildi. Anne baba arasinda
2.dereceden akraballk vardi. Annenin 6lU0 dogum ve abortus
OykUsu yoktu. Dort kardesi olan hastanin kardeslerinin sag,
saglkl ve benzer sikayetlerinin olmadigi 6grenildi. Olgunun
akrabalarinda tekrarlayan enfeksiyon dykusu olan birey yokmus.
Hastanin soyagaci Sekil 1’de verilmistir.

Hastanin fizik muayenesinde; agirlik: 15 kg (25-50), boy:
100 cm (25-50), arteriyel kan basinci: 90/60 mmHg, solunum
sayisl: 24/dakika, ates: 37.8 °C, nabiz: 100/dakikaydi. Genel
durumu orta, bilinci acgikti. Frontal boélgede yaklasik 7x10
cm boyutlarinda, eritemli, hassas, fluktuasyon veren lezyon
mevcuttu (Sekil 2A,B). Diger sistem muayenelerinde patolojik
bulgu saptanmadi. Laboratuvar testlerinde; beyaz kire sayisi:
4270/mm?®, hemoglobin: 8.7g/dL, trombosit sayisi: 685000/mm?,
mutlak noétrofil sayisi (MNS): 210/mm?  (takiplerimiz - sirasindaki
en distk ve en yiksek degerler 210/mm?® ve 1670/mm?® olarak
Olclidl), mutlak lenfosit sayisi (MLS): 1650/mm?, ortalama eritrosit
volimU (mean corpuscular volume; MCV): 55.3 femtolitre (fl),
periferik eozinofil sayisi: 350/mm? saptandi. Sekil 3'te hastanin
izlemindeki mutlak sayilar verilmistir. Tekrarlayan enfeksiyon
OykUsU olan hastada etiyolojiyi arastirmak amaciyla yapilan;

alslilalzfelele] cia{a’ﬁll? EREELE:
|

Sekil 1: Kostmann Sendromu teshisi konan hastanin soyagaci.
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Sekil 2 A,B: Hastanin frontal bolgesinde yaklasik 7x10 cm boyutlarinda,
eritemli, hassas, fluktuasyon veren apse gortindmu.

serum IgG: 2460 mg/dl (463-1236), IgM: 275 mg/di(43-196),
IgA: 549 mg/dl (25-154), total IgE: 101(1.07-68.9) IU/mL,
IgG1:154 mg/dl (350-790), 1gG2: 825 mg/dl (50-260), 19G3:88
mg/dl (9-98), ve 1gG4:86 mg/dl (5-180) olarak olculdu. Periferik
yayma incelemesinde % 48 lenfosit, %20 notrofil, %22 monosit
(normal <%5), %5 eozinafil vardl. C-reaktif protein (CRP) : 60 mg/dl,
eritrosit sedimantasyon hizi (ESR): 44mm/h, CH50: 25 U/ml, C3:
49 mg/dl (86-166), C4:12 mg/dl (13-32), dihidrorodamin 123
testi: normal olarak sonucland, vitamin B12 diizeyi: 251 pg/ml,
folik asit dizeyi:16.1 ng/ml, serum demiri: 20 ug/ml, demir
baglama kapasitesi: 189 ug/ml, ferritin dlzeyi: 164.3 ng/ml,
direkt coombs testi negatif olguldlt. Akim sitometride lenfosit
subgrup analizinde: CD3+: %59.7 (55-79), CD4+: %27.1 (28-
51), CD8+: %25.3 (16-42), CD3-CD16+CD56+: %15.2 (5-28),
CD19+: %15.8 (11-31), CD20+: %13.8 (11-29), HLADR+:
%15.5 (18-38), CD45+RA: %61.8 (72-97), CD45+R0O: %28.9
(16-38) olarak saptandi. Enfeksiyon etkenlerine antikor yanitlari
degerlendirildiginde; anti Hbs IgG: pozitif, anti kizamik IgG:
negatif, anti kizamik¢ik IgG: pozitif, anti kabakulak 1gG: negatif,
anti varisella 1gG: pozitif, anti tetanoz IgG: negatif, ve anti
pnémokok 1gG: negatifti. Hastanin kan grubu: A Rh+, anti B
titresi: 1/2 olarak (normal titre: =1/8) élglldu. Ek olarak, olgunun
rutin biyokimyasal testleri, koagulasyon parametreleri, tiroid
fonksiyon testleri ve tiroid otoantikorlar, viral serolojik testleri,
antinUkleer antikor, romatoid faktor testi ve tam idrar tahlilinormal
olarak degerlendirildi. Oykilide tekrarlayan enfeksiyon olan
hastada ayirici icin inhalen alerjenler ve besinler ile yapilan deri
prik testinde duyarlanma saptanmadi. Phadiatop testi negatif
idi. G-CSF tedavisi 6ncesi yapilan kemik iligi aspirasyonunda
%72 lenfosit, %16 promyelosit, %7 eozinofil, %5 monosit tespit
edildi. Kemik iligi incelemesinde miyelosit olgunlasmasinda
promiyelosit asamasinda duraklama oldugu, nétrofil olmadig
goruldu. Noétropeni etiyolojisini arastirmak igin yapilan genetik
analizde; hastanin HAX7 geninde homozigot mutasyon (p.\W44%)
(p.Trp44Ter) oldugu, ebeveynlerin ise ayni mutasyon agisindan
heterozigot (p.W44*) oldugu tespit edildi. Ayrica, vakamizda
hemoglobin beta (HBB) (p.KOWfs*14) (p.Lys9ValfsTer14) ve
ailevi akdeniz atesi (mediterranean fever; MEFV) genlerinde
heterozigot mutasyon (p.M694V) (p.Met694Val) saptandi.

Hastaya yumusak doku enfeksiyonu icin  vankomisin,
meropenem ve 5 mikrogram/kg/giin dozunda grantlosit koloni
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Sekil 3: Hastanin klinik seyrindeki mutlak notrofil sayilari.

stimUle edici faktorin (G-CSF) baglandi. Tedavinin 2. gtininde
hastanin mutlak nétrofil sayisi 1170/mm?®’ye yUkseldi ve atesleri
dustl. Tedavinin 17. gunU I6kosit sayisi 6640/mm?, MNS
1670/mm?¥dl. Olgumuz hastanemiz gocuk alerji-immtnoloji ve
¢cocuk hematoloji-onkoloji kliniklerinde izlenmektedir.

TARTISMA

Kostman sendromunda, yasamin ilk yilinda baslayan ve
persistan omfalit tekrarlayan oral aftlar, gingivit, peridontit,
mukozit, tonsillofaranjit, deri apseleri, i¢ organ apseleri,
mastoidit, otitis media, pndmoni, perineal enfeksiyonlar, Uriner
sistem enfeksiyonlar ve sepsis ile karsimiza ¢ikabilmektedir. Sik
hastane yatisi ve yasami tehdit eden agir sistemik enfeksiyonlar
goruldr. Etken patojenler genellikle stafilokoklar, streptokok,
psédomonas ve mantarlardir (11-13). Laboratuvar bulgulari
incelendiginde MNS genellikle 200/mm?* Un altindadir. Periferik
yaymada nétropeninin yani sira monosit ve eozinofil sayisinda
artis gdzlenir. Hemoglobin normal veya kronik enfeksiyon
anemisine bagl olarak azalmis olabilir, trombosit sayisi normal
veya artmistir. Tekrarlayan enfeksiyon ataklari nedeniyle serum
immunoglobulin  dizeylerinde  yUkseklik — gorulebilmektedir
(10,13). Kemik iligi incelemesinde, myeloid farklilasmanin
siklikla promyelosit/myelosit evresinde duraksadidi, immattr
myeloid prekirsdr hucrelerinde ise hiperplazi oldugu rapor
edilmistir. Ayrnica kemik iliginde dikkat geken bir oranda eozinofili
gdzlenir (9-12). Olgumuzda MNS en dusitk 210/mm? olarak
Olculdu. Periferik yayma incelemesinde; monosit ve eozinofil
sayisi artmist. Hastanin anemisi olup, trombositopeni tespit
edilmemistir. Kemikiligiincelemesinde miyelosit olgunlagsmasinda
promiyelosit asamasinda duraklama oldugu, nétrofil olmadigi
goruldd. Serum IgA, IgM, IgE, 1gG, IgG1 dlzeyleri yasa gore
artmisti. Ayrica hastanin anti B titresi dUsUk saptandi. Hastanin
serum immunglobulin degerlerinin ve lenfosit alt gruplarinin
normal olmasi nedeniyle immdun yetmezlik lehine yorumlanmadi,
takip esnasinda anti B titresinin izlemi planlandi.

Kostmann hastaligin tanisi; 6ykd, laboratuvar bulgulari ve kemik
iligi incelemesi ile birlikte molekuler genetik analiz ile konur.
Kalitsal hastaliklarin tekrarlama riskleri nedeniyle bu olgulara
genetik danisma verilmesi ve kalitsal hastaliga sahip bireylerin
sonraki gebeliklerinde prenatal tani hakkinda bilgilendiriimeleri



onemlidir (1,8-10). Hastamizda kinik bulgular ile birlikte kemik
iligi incelemesinde tipik bulgularin gértlmesi ve genetik analizde
HAX1 geninde homozigot mutasyon saptanmasi Uzerine KS
tanist konuldu. Aile genetik danigsmanlik konusunda bilgilendirildi.

AJir konjenital noétropenin  ayiricl tanisinda  postenfeksiyoz
noétropeni, ilaglara bagh otoimmin ndtropeni, imMmUn
yetmezliklere bagl gelisen ndtropeni (WHIM sendromu, X'e
bagl agammaglobulinemi, otoimmun lenfoproliferatif sendrom,
Wiskott-Aldrich  sendromu, Schimke’nin immUn osseoz
displazisi, kikirdak-sa¢ hipoplazisi, hiper-IgM sendromu),
vezikUler transport bozukluklar (Chediak-Higashi sendromu,
Cohen sendromu, Griscelli tip 2 sendromu, Hermansky-
Pudlak sendromu tip 2, P14 eksikligi), metabolik hastaliklarla
birlikte gorilen nétropeniler (Barth sendromu, glikojen depo
tip 1b hastaligi, Pearson sendromu), sendromik nétropeniler
(ribozomal disfonksiyon, Shwachman-Diamond sendromu,
diskeratozis  konjenita), nutrisyonel  eksikliklerle  gdrilen
ndtropeni (B12 vitamini, folat, bakir eksikligi), miyelodisplazi,
aplastik anemi, siklik nétropeni, neonatal alloimmun/otoimmun
ndtropeni, kronik benign ndtropeni, kronik idiyopatik nétropeni
arastinimalidir(1,9,10). Hastamizin periferik yaymaincelemesinde
hipersegmente notrofillerin olmamasi, vitamin B12 ve folik asit
eksikliginin - saptanmamasi nedeniyle megaloblastik anemi
tanisi  dustntimedi. Olgumuzda Schwahman Diamond
sendromunun bulgular olan ekzokrin pankreas yetmezIigi, uzun
sureli ishaller, boy kisaligi, gelisme geriligi, immun disfonksiyon,
hepatomegali, karaciger hastalig, iskelet anomalileri yoktu. Ek
olarak, hastamizda saptanan noétropenin tekrarlayan ataklar
seklinde degil de, sureklilik gdstermesi nedeniyle siklik nétropeni
tanisindan  uzaklasildi.  Ayrica, olgumuzda otoimmunite,
metabolik hastaliklar ve sendromik hastaliklara ait klinik ve
laboratuvar bulgular yoktur.

Son calismalarda KS’lu hastalarda epilepsi ve gelisimsel gecikme
gibi norolojik semptomlarin yasamin 2. dekatinda gelistigi
bildirilmistir (8,9). Yapilan ¢alismalarda KS tanisi almig bireylerin
yaklasik 1/3’Unde konvdlsiyon, 6grenme gUglUkleri veya
gelisimsel gecikme gibi nérolojik bulgular saptanmigtir. Ayrica,
hastalik ilerledikce olgularin yaklasik %12’sinde G-CSF reseptor
mutasyonlari ve %50’sinde monozomi 7 bigiminde sitogenetik
degisiklikler ortaya ¢cikmaktadir (14,15). Bu sitogenetik anomali,
hastalarda malign transformasyon (miyelodisplastik sendrom,
akut miyeloblastik 16semi) gelismesine neden olur (15). Dort
yasindaki hastamizda herhangi bir nérolojik patoloji saptanmadi.
Olgumuzun yasinin kiigtk olmasinin bu durumda etkili oldugunu
dusunUyoruz.

Konjenital nétropenili olgularda, enfeksiyon ataklar esnasinda
genis spektrumlu antibiyotiklerin  kullaniimasi ve granulosit
koloni stimulan faktdr (G-CSF) uygulanmasi baslica tedavi
secgenekleridir. G-CSF 5-10 mcg/kg/gun dozuyla baslanir
ve MNS 1000-1500/mm?® arasinda tutacak G-CSF dozu
hedeflenir. Hastalarin  bUydk bir ¢odunlugu dustk doz
G-CSF’ye yanit vermektedir, ancak hastalarin %10 kadari bu
tedaviye yanit vermemektedir. GM-CSF kullanimi ise daha az
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etkili gérinmektedir (1,8,9,13). G-CSF tedavisinin sonucunda
gorulen yan etkiler, osteoporoz, osteopeni, kemik agrilari,
hepatomegali, hematuri, trombositopeni ve splenomegalidir.
Bu tedavinin dnemli diger bir yan etkisi ise miyelodisplastik
sendrom (MDS) ve akut miyeloblastik 16semi (AML) gelisme
riskindeki artistir (9,15). Bazi merkezler MDS/I6semi riskinden
dolayr uygun donért olan her AKN vakasina kemik iligi nakli
Onermektedir. Buna karsin, bazi merkezler de ise yuksek doz
(>8 mcg/kg) G-CSF gereksinimi olanlar, G-CSF tedavisine
direng gelistirenler veya G-CSF’ye yanitsiz olan vakalara kemik
iligi nakli, diger vakalara konservatif yaklasim 6nermektedir
(1,13,14). Olgumuz G-CSF tedavisine yanit verdigi icin kemik
iligi nakli icin izlenmesi planlandi.

Agir konjenital nétropenili infantlarda prognoz kétudur. Koloni
stimUle edici faktdrlerin kullanimindan dnce bu hastalik siklikla
fatal seyretmekteydi ve hastalarin %50’si bir yasindan 6nce
enfeksiyonlar nedeniyle kaybedilmekteydi ve 5 yillk sag kalim
orani % 30 oraninda rapor edilmistir. G-CSF tedavisinin kullanima
girmesiyle enfeksiyon sikliginda belirgin azalma ve yasam
sUresinde belirgin artis bildirilmistir. Ancak, G-CSF kullanan
hastalarin %7-13 Unde myelodisplazi ve akut miyelositik [6semi
gelistigi bilinmektedir (1,13,15). Bu nedenle, G-CSF tedavisi
baslanmadan dnce ve sonrasinda dtzenli olarak G-CSF tedavisi
alan hastalara yilda bir kez kemik iligi aspirasyonu ve sitogenetik
degerlendirme yapilmasi 6nerilir (11). On yilin sonunda hastalarin
%8'’i sepsisten, %22'si MDS/AML den kaybedilir, 15 yil sonunda
MDS insidansi %40 civarindadir (1,6,13).

Sonug olarak yasamin ilk yili icinde sik tekrarlayan ciddi
enfeksiyonu olan c¢ocuklarda ayinci tanida KS’nun da
dusUnulmesi gerektigi, tam kan sayiminda ve periferik
yaymada mutlak notrofil sayisinin degerlendiriimesinin dnemini
vurgulamak amaciyla bu vaka sunuldu.
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Olgu Sunumu Tarkiye Cocuk Hastaliklan Dergisi

Postoperative Diffuse Peritonitis Causing Adhesive Bowel
Obstruction Possibly Due to Sars-Cov-19 Infection: Report of
a Case

Sars-Cov-19 Enfeksiyonu Sonrasi Adeziv Bagirsak Tikanikligina
Neden Olan Cerrahi Sonrasi Yaygin Peritonit: Olgu Sunumu
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INTRODUCTION

ABSTRACT

Aim is to discuss diagnostic and therapeutic difficulties in COVID-19 related postoperative outcomes. A 5-year-old boy
operated for jejunal atresia in neonatal period admitted with recurrent bilious vomiting. The upper Gl series revealed
dilated jejunum and absence of mechanical obstruction. The dilated jejunal segment was excised and anastomosis was
performed. Later, he developed peritonitis without signs of anastomotic leaks. The second surgical exploration revealed
diffuse peritonitis causing thickened and fibrous bowel loops causing hardly lysable adhesions. Then, his grandmother
was learned to be COVID-PCR positive. Therefore, patients with atypical postoperative course should be investigated
for possible COVID-19 during pandemics.

Key Words: Adhesive obstruction, Children, Peritonitis, Postoperative, SARS-CoV-2

oz

Amacimiz cerrahi sonrasi sonuglarda COVID-19 iligkili tani ve tedavi guigliklerini tartismaktir. Yenidogan déneminde
jejunal atrezi nedeniyle ameliyat olan 5 yasinda erkek hasta tekrarlayan safrall kusma nedeniyle bagvurdu. Ust GiS
tetkikinde mekanik tikaniklik olmadan jejunal segment dilatasyonu izlendi. Dilate jejunuma rezeksiyon ve anastomoz
yapildi. Sonrasinda, anastamoz kacad olmayan hastada peritonit bulgulan gelisti. ikinci cerrahi eksplorasyonda
zor ayrilabilen adeziv bantlara neden olan kalinlasmis fioréz bantlar ve yaygin peritonit izlendi. Hastanin tekrarlanan
dykistinden buylkannesinde cerrahi éncesinde COVID-PCR pozitifligi oldugu égrenildi. Dolayisiyla, pandemi siireci
boyunca atipik post-operatif seyir yasayan hastalarda COVID-19 arastirmasi yapimalidir.

Anahtar Kelimeler: Adeziv tikaniklik, Cocuk, Peritonit, Postoperatif, SARS-CoV-2

patients. Although there is no evidence of viral replication in
gut epithelial cells, COVID-19 may cause appendicitis and
intussusception in children (3, 4). Lei et al. (5) reported that

Although respiratory system appears to be main target of SARS-
CoV-2 infection, which is later called COVID-19, gastrointestinal
involvement can be seen in 20% of children (1). Diarrhea and
vomiting are the most common symptoms in pediatric age group
and are seen in 8-9% of all infected patients (2). The presenting
symptoms and clinical course of COVID-19 is atypical in
children and high index of suspicion is needed in asymptomatic

asymptomatic infection on admission for elective surgical
procedures was associated with the evidence of increased
inflammatory response and more adverse outcomes in adults.
To the best of our knowledge, there is no information exists
regarding the postoperative outcomes in children undergoing
elective surgery with asymptomatic COVID-19. Therefore, we
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aimed to present the first case of diffuse peritonitis causing
adhesive bowel obstruction due to COVID-19 in children.

CASE PRESENTATION

The patient’s anonymity is protected and informed consent
was obtained from the parents. A 5-year-old boy operated for
jejunal atresia in neonatal period admitted to our department
with recurrent episodes of bilious vomiting and abdominal pain.
The upper Gl series revealed dilated jejunal segments with
low transit time, but without mechanical obstruction. Elective
surgical exploration of jejunal anastomosis was planned. On
admission, body temperature was 36.5 °C, blood pressure
was 90/60 mmHg, respiratory rate was 14/minutes, and heart
rate was 90/min. The laboratory investigations including total
blood count and liver and renal function tests were within
normal limits. There was no sign of inflammation and C-reactive
protein (CRP) level was 0.11 mg/dl (normal range; 0-0.5 mg/
dl) at admission. Polymerase chain reaction (PCR) testing for
COVID-19 was also negative. Surgical exploration with right
upper transvers incision revealed extremely dilated jejunum
proximal to anastomotic site. The dilated jejunal segment
was excised and end-to-end duodenojejunal anastomosis
was performed. The histopathology of the excised bowel
showed no microorganisms in bowel epithelium and revealed
increased fibrosis and lymphocyte infiltration on thickened
bowel wall (Figure 1). After an uneventful four postoperative
day, he developed peritonitis and adhesive bowel obstruction
without signs of anastomotic leaks and/or bowel perforation.
Abdominal x-ray revealed large air fluid levels (Figure 2). A
nasogastric tube was inserted and oral feedings were stopped.
The patient developed diarrhea while nasogastric tube drained
more than 1000 ml daily. He developed decreased levels of
lymphocytes (0.95 x 10° pl,) and signs of peritonitis. The CRP
level (0.56 mg/dL, normal range:0-0.8 mg/dL) was normal. The
control COVID-19 PCR test obtained from nasopharyngeal
swab was still negative. The signs of peritonitis were progressed
and general condition of the patient become unstable. The

Figure 1: Histopathology of excised bowel reveals increased fibrosis
and lymphocyte infiltration on thickened bowel wall (Hematoxylin &
eosin, x 40).
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second surgical exploration revealed diffuse peritonitis causing
thickened and fibrous bowel loops. This thickened and inflamed
intestinal serosa caused hardly lysable adhesions between
bowel loops. Broad spectrum of antibiotics covering both
aerobic and anaerobic bacteria was continued for three weeks.
Three weeks after the second exploration, patient tolerate oral
feedings. When medical history of the patient detailed, the
parents report that the grandmother of the patient was positive
for COVID-19 before the surgical treatment. Then, we evaluated
Euroimmun Anti-SARS-CoV-2 ELISA Ig-G in serum and found
positive (> 1.5, normal range; <0.5). The patient was diagnosed
as postoperative diffuse peritonitis causing adhesive bowel
obstruction due to COVID-19. No other treatment regimen was
ordered. He was discharged uneventfully with full oral-feedings.

DISCUSSION

At the beginning of COVID-19 pandemics, it has been
observed that the disease has milder symptoms and low
mortality in younger age groups (6). As the pandemics
advances, large number of children becomes symptomatic
with toxic shock syndrome including severe cutaneous,
gastrointestinal and cardiac problems, which is called pediatric
multi  system inflammatory syndrome (MIS-C). Although
diarrhea and vomiting are common gastrointestinal symptoms,
gastrointestinal manifestations of COVID-19 may mimic and/
or cause acute abdominal findings such as appendicitis,
intussusception, gastrointestinal bleeding, and pneumatosis
intestinalis in children (3,4). Herein, we report the first case of
postoperative diffuse peritonitis causing adhesive obstruction
due to COVID-19 in children. Moreover, the diagnosis of MIS-C
was excluded because of the absence of persistent fever,
rash, conjunctivitis, and any other organ involvement but gut
with normal acute phase response. Therefore, this rare clinical
presentation let us consider the possible role of isolated direct
and/or immune-mediated gastrointestinal system involvement
of SARS-CoV-2.

Figure 2: Abdominal
x-ray showing air-fluid
levels at the time of
diffuse peritonitis.



The PCR test for COVID-19 infection obtained from
nasopharyngeal swabs revealed 21% positivity in children with
gastrointestinal symptoms (8). Since gastrointestinal system
is considered as a route for viral entry, nasopharyngeal PCR
tests can be negative in the absence of respiratory symptoms.
In our case, nasal swabs were negative in both operations.
The patient diagnosed COVID-19 with positive antibody test
in postoperative period. Wang et al. (8) reported that 85% of
patient’s had positive fecal nucleic acid testing and 71.2% of
them continue to be positive after the respiratory PCR test turned
to negative. Therefore, it is difficult to diagnose gastrointestinal
involvement in children with COVID-19 especially in patients
with previous gastrointestinal surgery. In our patient, the
clinical findings of COVID-19 mimic postoperative adhesions
by causing diffuse peritonitis. The physical examination of the
patient revealed abdominal tenderness and signs of peritonitis.
Despite adhesive obstruction findings in abdominal X-ray and
high volume of nasogastric drainage, patient developed watery
diarrhea during clinical follow-up. This atypical presentation
suggested that a systemic inflammatory problem might
complicate the postoperative period. Although, we suggest
that COVID-19 may cause the clinical scenario, negative PCR
tests did not confirm our diagnosis. However, we confirmed the
diagnosis 30 days after the surgical treatment with positive Ig
G levels. This case suggests that the analyses of fecal nucleic
acid test in cases with gastrointestinal involvement are of
great importance to understand the possible nature of extra
pulmonary organ involvements.

In patients with gastrointestinal surgery, early postoperative
peritonitis is likely secondary to previous surgery and
anastomotic leaks and bowel perforation are responsible for the
clinical findings. Adhesive obstructions after abdominal surgery
seldom need re-exploration in early postoperative period and
resolves with conservative management with bowel rests
and nasogastric decompression. Despite diffuse peritonitis,
antibiotic treatment with conservative management is adequate
in most cases and surgical intervention is needed in the
presence of complications such as perforation. In our patient,
it was difficult to differentiate the cause of peritonitis. Since, the
patient had resection and anastomosis, a secondary peritonitis
due to leak or perforation was suggested. However, surgical
exploration revealed primary peritonitis due to COVID-19.

In adult studies, it has been reported that asymptomatic
infection on admission for elective surgical procedures was
associated with increased inflammatory response and more
adverse outcomes (5). There is no information regarding the
effect of COVID-19 on response to surgery and its impact on
postoperative outcomes. Therefore, we suggest that diffuse
postoperative peritonitis due to COVID-19 should be kept in
mind in patients with atypical postoperative course in children.

In conclusion, COVID-19 may cause diffuse postoperative
peritonitis causing adhesive obstruction and misdiagnosed as
acute abdomen in children. Patients with atypical postoperative
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course and signs of diffuse peritonitis should be investigated for
possible COVID-19 during pandemics. The PCR tests obtained
from either nasal or fecal swabs cannot be positive in all cases
but may avoid unnecessary surgical exploration in positive
cases.

REFERENCES

1. Chiappini E, Licari A, Motisi MA, Manti S, Marseglia GL, Galli L,
et al. Gastrointestinal involvement in children with SARS-COV-2
infection: An overview for the pediatrician. Pediatr Allergy Immunol
2020; 31: 92-5.

2. Matthai J, Shanmugam N, Sobhan P. Coronavirus disease
(COVID-19) and the gastrointestinal system in children. Indian
Pediatr 2020; 57: 533-5.

3. Malhotra A, Sturgill M, Whitley-Williams P, Li YH, Esochaghi C,
Rajasekhar H, et al. Pediatric COVID-19 and Appendicitis: A Gut
Reaction to SARS-CoV-2? Pediatr Infect Dis J 2020; 40: 49-55.

4. Makrinioti H, MacDonald A, Lu X, Wallace S, Jobson M, Zhang F,
et al. Intussusception in Children with Severe Acute Respiratory
Syndrome Coronavirus Infection. J Pediatric Infect Dis Soc 2020;
17: 504-6.

5. Lei S, Jiang F, Su W, Chen C, Chen J, Mei W, et al. Clinical
characteristics and outcomes of patients undergoing surgeries
during the incubation period of COVID-19 infection. E-Clinical
Medicine 2020; 5: 100331.

6. ZouH, LuJ, Liud, Wong JH, Cheng S, Li Q, et al. Characteristics of
pediatric multi-system inflammatory syndrome (PMIS) associated
with COVID-19: a meta-analysis and insights into pathogenesis. Int
J Infect Dis 2020; 14: 319-26.

7. Foster CE, Marquez L, Davis AL, Tocco E, Koy TH, Dunn J, et
al. A Surge in Pediatric Coronavirus Disease 2019 Cases: The
Experience of Texas Children’s Hospital from March to June 2020.
J Pediatric Infect Dis Soc 2021; 10: 593-8.

8. Wang JG, Cui HR, Tang HB, Deng XL. Gastrointestinal symptoms
and fecal nucleic acid testing of children with 2019 coronavirus
disease: a systematic review and meta-analysis. Sci Rep 2020;
20:17846.

Turkish J Pediatr Dis/Ttirkiye Cocuk Hast Derg / 2022; 16: 165-167



g Turkiye Gocuk Hastaliklar Dergisi
168 Derleme Review Turkish Journal of Pediatric Disease

Puberte Prekoksun Psikososyal Etkileri
Psychosocial Effects of Precocious Puberty
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B ] Puberte prekoksta gocuk, yasitlarindan ¢ok daha dnce fiziksel, psikolojik, sosyal ve bilissel dedisimi yasayarak adaptasyon
saglamak zorunda kalir. Puberte prekoks bir yandan iskelet olgunlasmasini hizlandirarak epifizlerin erken kapanmasina
ve sonugcta eriskin boy kisaligina neden olur. Diger yandan da seks steroidlerinin artigsina neden olarak sekonder seks
karakterlerinin erken gelismesine, sonug olarak da davranigsal ve psikososyal sorunlara yolagar. Puberte prekokslu kizlar
cevresel etkilere karsl daha kirilgan ve savunmasizdir. Puberte prekoksun ayni zamanda kiz gocugunun annesinde de
psikososyal sorunlara neden oldugunu gdsteren galismalar bulunmaktadir. Puberte prekoksta gocugun; distk benlik
saygisl, ice kapanma, sosyal izolasyon, saldirganlik, stres, anksiyete, depresyon, okul sorunlari, erken yasta cinsel
aktivite, cinsel istismar, madde kullanimi risklerinde artis, cocugun annesinde ise anksiyete, stres, baski ve sucluluk
duygusunda artis oldugunu gosteren calismalar bulunmaktadir. Bu dénemde &zellikle kiz gocuklarn konusunda hassas
davraniimasi, gocuk ile birlikte ebeveynlerin 6zellikle de annenin bakima dahil edilmesi, hem pubertal degisikliklere hem
de tedaviye adaptasyonu kolaylastirir.

Anahtar Sézciikler: Anneler, Kizlar, Psikososyal yénleri, Puberte prekoks

ABSTRACT

In precocious puberty, the child has to adapt by experiencing physical, psychological, social and cognitive changes long
before her peers. On the one hand, precocious puberty accelerated skeletal maturation, causing premature closure of
the epiphysis and consequently short adult stature. On the other hand, it causes an increase in sex steroids, leading
to early development of secondary sex characters, and consequently behavioral and psychosocial problems. Girls
with puberty precocious are more vulnerable and defenceless to environmental influences. There are studies showing
that precocious puberty causes psychosocial problems but also in her mother. In puberty precocious there are studies
indicating that the child has risk of early sexual activity, sexual abuse, substance use, low self-esteem, introversion,
social isolation, aggression, stress, anxiety, depression, school problems, and her mother has anxiety, stress, pressure,
guilt. This situation increases the disease burden. In this period, being sensitive to girls, including to care the parents,
especially the mother, facilitates the adaptation to both pubertal changes and treatment.

Key Words: Girls, Mothers, Precocious puberty, Psychosocial aspects
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GIiRiS

Puberte prekoks; pubertenin erkekler igin dokuz, kizlar igin sekiz
yasindan énce gorilmesidir (1,2). Cocuk, yasitlarindan ¢ok daha
once fiziksel, psikolojik, sosyal ve biligssel degisimi yasayarak
adaptasyon saglamak zorunda kalir. Puberte prekoksun kiz
cocuklarinda gorilme orani erkek gocuklarina goére 3 ila 23
kat daha fazladir (3-7). Puberte prekoksun kiz cocuklarinda
erkek ¢ocuklarina goére daha fazla olumsuz etkilerinin oldugunu
gbsteren galismalar bulunmaktadir (8). Puberte prekokslu kizlar
cevresel etkilere kargl daha kirlgan ve savunmasizdir. Destek
ve mudahale acisindan saglik personeli bu dénemin éneminin
farkinda olmalidir. Puberte prekoks sadece kiz cocuklarinda
degil ayni zamanda kiz cocugunun annesinde de psikososyal
sorunlara neden oldugunu gdsteren galismalar bulunmaktadir
(9-11). Puberte prekoks olgularinin tedavi ve bakiminda hem
kizin hem de anne Uzerindeki etkilerinin gz 6nlne alinarak
bakimin butdncu olarak yurittimesi dnemlidir (12) .

Puberte Prekoks’un Kiz Cocuklar Uzerine Etkileri

Ergenlik doénemi fiziksel, bilissel, ndroendokrin, psikososyal
degisikliklerin oldugu bir dénem olup, ergenler bu gegis
dénemi ile farkl sekillerde basa ¢ikmaya caligmaktadir. Bir kismi
rahatlikla bu dénemi asarken, bir kismi da ciddi psikososyal
ve davranigsal sorunlar yasayabilir (13). Puberte prekoks bir
yandan iskelet olgunlasmasini hizlandirarak epifizlerin erken
kapanmasina ve sonugta erigkin boy kisaligina neden olur
(4). Diger yandan da seks steroidlerinin artisina neden olarak
sekonder seks karakterlerinin erken gelismesine, sonug olarak
ta davranigsal ve psikososyal sorunlara yolagar (14).

Cocuklarin fiziksel gérinumu olgunlastikca sosyal normlar ve
beklentiler de degisir. Kizlar bu sosyal degisimlerle, kendilerinden
¢ok daha sonra olgunlasacak akranlarina gore daha az kaynakla
yetinmeye zorlanir (15). Ergenler kendilerinde meydana gelen
bedensel degisikliklere Ozellikle duyarldir. Beden imajinin
olustugu ergenlige gecis yillarinda daha ¢ok fiziksel goértinimle
iigilidir. ideal beden imaji; ¢zellikle akranlar, ailesi ve toplumdan
aldigr mesajlar dogrultusunda belirlenir. Oktan ve Sahin (16)
yapmis olduklarn galismada beden imaji yuksek olan kizlarin
benlik saygilarinin da yuksek oldugunu, beden imaji dusuk
ise benlik saygilarinin da dusuk oldugu sonucuna ulasmistrr.
Puberte prekoksta beden imaji olumsuz etkilenmektedir. Erken
pubertal zamanlama kiz gocuklari i¢in beden imaj ve cinsiyet
rol beklentileri Uzerinde olumsuz bir etki ortaya ¢ikarabilir (17).

Puberte prekoksta hormonal degisimler de psikososyal alani
etkilemektedir. Ozellikle dstradioldeki artis cevreye duyarliligi
arttirmaktadir. Akran ve ebeveynlerinden aldiklar cesaret
kinci geribildirimler ergenlerde olumsuz duygulanima neden
olmaktadir. Bu durum ergenin akranlar tarafindan yanlis
anlasimasina ve izole ediimesine yol agabilir. Catisma ve
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sosyal problemlere neden olabilir. Pubertal gegiste aktive olan
hormonlar depresif belirtilerin ortaya ¢ikmasini etkileyebilir (15).

Erken pubertal gelisim, akranlarinin ¢ocuga karsi farkl
davranmalarina, sonucta da izolasyon ve sosyal problemlere
neden olmaktadir. Liao ve ark. (18) tarafindan yapilan ¢calismada
yedi yas 6ncesinde pubertal gelisimi baslamis 31-65 yas arasi
bes kadinla derinlemesine gdrisme yapiimis ve “farkli olma”
ve “yetiskin ¢ocuk” temalar bulunmustur. Kadinlar, akranlari
ergenlige ulastiginda bile kendilerinki daha dnce bagladigi icin
farkl hissettiklerini ifade etmiglerdir. Puberte prekokslu kizlar,
fiziksel farkliliklar sebebi ile akranlarinin alay ve zorbaligina
maruz kalabilmektedirler (1,5). Erken menars, icine kapanmaya
ve 6zglven kaybina neden olabilir (9). Bu dénemde ebeveynlerin
gocuga cesaret ve destek vermesi, cocuk Uzerindeki baskiyi ve
psikolojik problem riskini azaltir (5).

Puberte prekoks ve davranis problemlerinin, obezite, dlsuk
dogum agirhidr, endokrin bozuculara maruziyet gibi ortak genetik
ve cevresel risk faktorleri bulunmaktadir (19). Calismalar bu
grupta saldirganlik, depresyon, sosyal agidan geri gekilme, moral
bozuklugunun yaygin oldugunu, okulda sorun yasadiklarini, daha
erken yasta cinsel aktivitenin basladigini ve madde kullanma
egitiminde olduklarini gostermistir. Bu gocuklarin davranis ve
giyim tarzi olarak takvim yaslarina gore degil fiziksel olarak
gérundukleri yasa goére davranmalari beklenmektedir. Erken
olgunlasan cocuk kendine benzer sekilde olgunlasmis veya
yasca daha blyUk arkadas bulma egiliminde olabilir. Bu durum
akran filiskilerini daha da zayiflatir (15,19,20). Kendilerini nasil
koruyacaklarini bilemedikleri igin cinsel istismara zorlanabilirler
(19,21,22). Yapilan bir galismada erken pubertal gelisimin ¢ok
sayida cinsel partner olma olasiligini arttirdigini gdstermistir (23).

Puberte prekoksta artmis libido, masturbasyon ve cinsel
davraniglar gorulebilir. Kulturel farkliliklar olmakla birlikte, cinsel
aktivite erken baslayabilir. Aile cinsel istismar konusunda
uyariimalidir. Puberte prekoksta c¢ocuk fiziksel olarak daha
blytk gdstermekle birlikte normal bir psikoseksUel gelisime
sahiptir. Hormonal ve fiziksel degisiklikleri anlamak icin ¢ok
kUcUk olan ¢ocuk kendini baski altinda hissedebili. Cocuga
bedensel gelisimin normal oldugu, sadece erken yasta ortaya
ciktigr anlatiimali, ailesi ile birlikte uygun ortamda yasina uygun
bir sekilde cinsel egitim verilmelidir (12).

Erken pubertal gelisimin sonucu stres, anksiyete ve depresyonun
arttigini gésteren yayinlar bulunmaktadir (9,17,24). Yapilan bir
galismada bu gelisimsel dénemde kizlarin daha yiksek sosyal
kaygl dlzeyine sahip olduklari, daha saldirgan, olumsuz
akran etkilerine daha yatkin, daha fazla suca egilimli olduklari,
ancak yas ilerledikge bu etkinin azaldigi sonucuna ulasiimistir
(8,25). Benzer sekilde Copeland ve ark. (23) yapmis oldugu
galismasinda, erken pubertal gelisimin ergenlik ddneminde sug
sorunlarini, erken cinsel aktiviteyi ve psikososyal problemleri
arttirdigi, davranis sorunlarinin yetigkinlikte giderek azalarak
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akranlari ile ayni diizeye ulastigi sonucuna ulasiimistir (23). Bu
dénemdeki kizlara olumsuz akran etkisine karsl psikososyal
destek saglanmalidir (12) .

Bazi calismalarda ise puberte prekoks igin stresin sonug
degil sebep oldugu Uzerinde durulmustur. Tremblay ve Frigon
(26) yaptiklar calismada ilk adet yasinin erkene kaymasinin
anksiyete dUzeyi ve olumsuz aile durumu ile iligkili oldugu; ayrica
vucut kitle indeksi, catismalar ve uyku bozukluklarinin puberte
baslangicini anlamli bir sekilde isaret ettigini; durumsal stresin,
bu degiskenlerin etkisine aracilik ettigi verisine ulasmistir.
Bagka bir ¢calismada ise erken pubertal gelisimin, dncesinde
depresyon hassasiyeti olmayan kizlar icin de depresyon riskini
arttirabilecegi, zayif emosyonel durumlu erken pubertal gelisim
gosteren kizlarin depresif sendroma daha hassas olabilecegi
bulgusuna ulasiimistir (27). Diger bir calismada ise erken
pubertal gelisim gosteren kizlarin i¢sellestirici bozukluklar icin
daha yuksek risk altinda oldugu sonucuna ulasiimistir (28).

Puberte prekokslu ¢ocuklarin tedavi stresince kronik hastaligi
olan ¢ocuklardaki gibi anksiyete, stres ve korkuyu yasadiklari
bilinmektedir (9). Bu nedenle cocuk ve aileye durumun
anlayabilecegi bir dille agiklanmasi énemlidir. Klein ve ark (29)
yaptiklarn ¢alismada puberte prekoks semptomlarinin baglamasi
ile nihai tedavi arasinda beklenenden daha uzun bir gecikme
yasandigini, bu durumun puberte prekokslu ¢ocuklar tzerinde
puberte prekoks olmayanlara gére duygusal, sosyal ve fiziksel
islevsellik yoninden 6nemli bir hastalik yUki olusturdugunu
belirtmistir. Soon-Mi ve Hye-Young (30) yaptigi calismada
dokuz puberte prekokslu kiz ile derinlemesine goérisme yapmis
ve ““utang ve gizleme deneyimi”, “terapdtik segenek yoktur”,
“terapdtik suregteki zorluklar”, “gunlik yasamdaki zorluklar” ve
“terapétiklere karsi kararsizlk” temalari ile karsilasmistir.

Xhrouet-Heinrichs ve ark (31) puberte prekoksta GnRH analog
tedavisinin benlik saygisi ve davranis sorunlarn Gzerine etkilerini
degerlendirmis, kizlarin akranlarindan fiziksel farkliliklari ile ilgili
c¢ok endise duymalarina ragmen, tedavi sUrecinde yalnizlik
duygusu ve davranis sorunlarinda biraz iyilesme oldugunu
bildirmistir. Yu ve ark (32) yaptiklar calismada GnRH analog
tedavisinin davranis sorunlarini anlamli  diizeyde azalttigini
bildirmistir. Mull ve ark. (33) ise puberte prekokslu kizlarda
tedavinin benlik saygisi, duygusal ve davranigsal sorunlar
Uzerinde herhangi bir etkisinin olmadigini belirtmistir. GnRH
analog tedavisi sonrasinda tedaviye iyi yanittan bagmsiz
olarak beden imaji ve benlik algisinin duygusal problemler
Uzerinde etkisi oldugu goérdlmustar. Fiziksel iyilesmeden daha
¢ok gocugun kendini nasil alglladigi ve beden imaji psikolojik
rol oynayabili. Bu nedenle GnRH analog tedavisi sirasinda
psikolojik destek de saglanmalidir (12,34).

Erken olgunlasan kizlarin vicut memnuniyetsizligi, asin diyet ve
dizensiz yemek yeme riskini yUkseltmektedir (15,35). Kaltiala-
Heino ve ark. (36) yapmis oldugu calismada bulimik tipte yeme
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patolojisi; erken menars ve erken cinsel deneyim ile iligkili
bulunmustur. Ruuska ve ark. (37) yaptiklar ¢alismada bulimia
nevroza tanili grubun menars yasinin normal populasyondan
anlamli  derecede dusUk oldugu gorUimustar. Baska bir
calismada ise erken menarsin; depresyon, madde kullanimi ve
davranis sorunlari ile iliskili oldugu, fakat bulimia nevroza gibi
yeme bozukluklar igin artmig bir risk olusturmadigi verisine
ulasiimistir (38).

Puberte prekoks; davranis sorunlar, Kkisa erigkin boyu,
obezite, cinsel istismar, addlesan gebelik, madde kullanimini
artirmaktadir (9,19,39). Bir calismada erken pubertal gelisim
gbsteren kizlarin digerlerine gore daha fazla yasam boyu stren
major depresif bozukluk, anksiyete, yikici davranis bozukluklari
ve antisosyal Kisilik 6zellikleri gdsterdigi verisine ulasiimistir (40).
Erken pubertal zamanlama intihar girisimi igin de risk faktoradur
(85,41). Deng ve ark. (42) tarafindan yapilan ¢alismada erken
menars olan &grencilerin zamaninda ve ge¢ menars olanlara
gbre psikopatolojik semptomlar, intihar ve kendine zarar verme
davraniglarinin daha fazla oldugu, erken menarsin etkilerinin
zamanla ortadan kalktigi sonucuna ulasiimistir. Kim ve Lee (14)
tarafindan yapilan ¢alismada puberte prekokslu kizlarda vicut
kitle indeksi, digsal problemler, dustince problemleri, dikkat
sorunlari, toplam davranis sorunlart normal gelisimdeki kizlara
gbre anlamli derecede daha yuksek bulunmustur.

Erken olgunlasan kizlarin okul devamsizligi ve okul sorunu bildir-
me riski daha yUksektir (35). Puberte prekokslu kizlarin 1Q skoru
ve okul basarisi kontrol grubu ile kiyaslayan ¢alismalarda daha
dUsuk, daha yuksek ve farksiz oldugunu gosteren farkli sonug-
lara ulagiimistir (43-45).

Puberte prekoks sosyokulturel yapiya goére farkli algilanabilir.
Ornegin Caspi ve ark. (20) yaptiklan calismada tek cinsiyetli bir
okulda okumanin erken olgunlasmanin olumsuz etkilerinden
koruyucu bir faktér oldugunu gdzlemlemistir. Kdlttrel antropoloji
galismalar puberte prekoks ile ilgili patolojik sonuglarin blytk
oranda bati Ulkelerinde oldugunu gdstermekte, Kenya gibi baz
Ulkelerde erken menars sosyal bir avantaja déntsmektedir (15) .

Puberte Prekoks’un Anne Uzerine Etkileri

Puberte prekoks sadece cocuklar degil, onlarin ailelerinin
de etkilemektedir. Cocugun gelisimsel bozuklugu, ¢ocuk
ile birlikte aile Uyelerinde de rol degisikliklerine, uzun sureli
strese ve sonugta normal aile fonksiyonunun bozulmasina yol
acabilmektedir (9,11).

Klein ve ark. (29) yaptd calismada bir ¢ocugun ¢ocuk
endokrinolojisi birimine basvurusundan sonra ortalama tedavi
sUresi 220 gun ve semptomlarin baglangicindan tedavinin
baslamasina kadar gegen sure ise yaklask 2 vyil olarak
belirlenmistir. Puberte prekoks semptomlarinin baglamasi ile
bir cocuk endokrinolojisi birimine sevk ve nihai tedavi arasinda
beklenenden daha uzun bir gecikme vardir. Bu durum hastalik
yUkUnU arttirmaktadir (29).



Kiz ¢cocugun en yogun etkilesimde bulundugu kisi annesidir.
Annenin roll, ¢ocugun saghgnin korunmasi, iyilestiriimesi ve
gelistirimesinde ¢ok 6nemlidir. Cocuklarda kronik hastaligin
aile UstUndeki etkisini arastiran calismalar anne Uzerine
odaklanmistir. Bu annelerin kontrol grubuna gére daha noérotik
ve depresif olduklari, bu annelerde anksiyete, somatik yakinma
ve depresyon daha sik gortldugu ifade edilmektedir (46,47).

Sendler ve Szewczyk 2019 tarafindan yapilan ¢alismada puberte
prekoksun cocugun seksuel gelisimi ile ilgili olmasi nedeni
ile ailede utanma, cocugun gelisimsel sorunlarini gizlemeye
calisma, tibbi yardm almak igin kendini hazir hissetmeme ve
erteleme davranisinin goértlebilecedi ifade edilmistir (48). Saglik
kontrolleri icin duzenli olarak hastaneye gitme zorunlulugu,
diyet ve egzersiz programinin yonetimi, endokrin bozuculara
maruziyeti azaltmak Uzere gevre dizenlemesinin yapiimasi ve
yonetilmesi, puberte prekokslu cocugun yasadigi duygusal
sorunlarin yansimalari ve puberte prekoks ile ilgili kaygilar, anneler
Uzerindeki yUkU arttirmaktadir. Annelerin rol stresi yaninda tedavi
maliyeti gibi ekonomik stresi de ylksektir. Hormonal tedavinin
olumsuz etkileri, cocugun yetiskin boyunun kisa olma ihtimali,
cocugun gelecek yasaminda dreme fonksiyonunu etkilenme
olasiligr annenin stresini arttirir (9,11,48,49). Annelerde gcocugun
hastaligindan dolay kendini suglama yUksek orandadir (9,11,48).
Stres, baski ve sugluluk duygusu annelerin yasam kalitesini
dUstrmekte annelerin sagligini bozarak, cocuga verilecek bakimi
da olumsuz etkilemekte ve sonugcta kisir bir ddngu olusmaktadir
(9,11). Bu konuda yapilmis calismalarda annelerin rol stresi
azaldikga, yasam kalitelerinin arttigr gosterilmistir (9,11). Yapilan
bir calismada puberte prekokslu gocuklarin annelerine sosyal
destek programi uygulanmasi sonucunda, annelerin stres ve
sucluluk duygularinda azalma, yasam memnuniyetinin arttig
gdzlenmigtir (11).

Sendler ve Szewczyk 2019 tarafindan yapilan calismada
ailelerin hormonal tedavinin yan etkileri ile ilgili korkulari, finansal
ve sosyal kaygilarinin takip ve tedaviyi ertelemelerine neden
oldugu sonucuna ulasiimig, ailenin  dogru bilgilendiriimesi
ve sagdlik personeli ile etkin bir iletisim saglanmasi gerektigi
belirtilmistir (48).

Deeb ve ark. (50) tarafindan yapilan galismada puberte prekokslu
kiz annelerinin endise kaynaklari; kisa boy korkusu, psikolojik
olarak bas edememe ve akran reddi korkusu olarak belirtiimistir.
Ayni galismada engelli puberte prekokslu kiz annelerinin endise
kaynaklari ise menstriel hijyen, cocuk istismari ve istenmeyen
gebelik olarak ifade edilmistir. Puberte prekokslu kiz anneleri
ergenligi ertelemeyi hedeflerken, engelli puberte prekokslu kiz
anneleri ergenligi durdurmak istemis, hatta %26'sI kalici cerrahi
girisim talep etmistir (50).

ilerlemesini
Onleyecegi

belirtilerin
problemleri

Tibbi  tedavinin  ¢ocuktaki fiziksel
durdurarak, annedeki psikososyal
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dustnulmekle birlikte yapilan calismalarda tedavi 6ncesi ve
sonrasl arasinda annelerin anksiyete, stres degerlerinde anlamli
bir degisimin olmadigi ifade edilmistir (10,33). Lee ve ark.(11)
tarafindan yapilan ¢alismada ise puberte prekokslu cocuklarin
annelerine sosyal destek programi uygulanmis, sonucunda
annelerin stres ve sucluluk duygularinda azalma gézlenirken,
anksiyete duzeylerinde anlamli bir degisiklik gorilmemistir. Miral
tarafindan yapilan calismada ise annelere Roy Adaptasyon
Modeline dayall hemsirelik destek programi uygulanmig,
annelerin anksiyete ve stres puanlarinda anlamli dizeyde dusUs
gdzlenmistir (51).

SONUGC

Puberte prekoks hem kiz cocugu hem de annesinde butuncul
bakim gerektiren etkilere sahiptir. Bu ddnemde Ozellikle kiz
¢ocuklar konusunda hassas davraniimasi, ¢ocuk ile birlikte
ebeveynlerin 6zellikle de annenin bakima dahil edilmesi, hem
pubertal degisikliklere hem de tedaviye adaptasyonu kolaylastirir.
Anne ve kizin adaptasyon gereksinimlerinin belirlenmesinde ise
Roy’un Adaptasyon Modeli, ¢ati olusturabilir.
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