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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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Assessment of Fecal Viral Shedding Among Children Who
Have COVID-19 by Polymerase Chain Reaction

COVID-19 Tanil Gocuklarda Polimeraz Zincir Reaksiyonu ile Fekal
Viral Yayillimin Degerlendirilmesi

Duygu ISKENDER MAZMAN', Selim DERECI', Bedia DINC?, Aslinur OZKAYA PARLAKAY?,
Bekir YALCIN#, Fisun KIRCA?, Burcu BERBEROGLU ATES!, Arzu Meltem DEMIR?, Gulin HIZAL',
Aysel UNLUSOY AKSU', Samil HIZLI!

" Ankara City Hospital, Pediatric Gastroenterology Department, Ankara, Turkey
2 Ankara City Hospital, Clinical Microbiology Department, Ankara, Turkey

3 Ankara City Hospital, Pediatric Infectious Department, Ankara, Turkey

4 Ankara City Hospital, General Pediatrics, Ankara, Turkey

ABSTRACT

Objective: This study aimed to assess fecal viral shedding in children who have been confirmed COVID-19 by real time
polymerase chain reaction (RT-PCR).

Material and Methods: We enrolled fifty inpatient children who have been confirmed COVID-19 during first wave of
outbreak in our region. All of the patients have been twice confirmed by RT-PCR within nasopharyngeal swabs. Each
case was evaluated with clinical data, laboratory tests and rectal swabs. The rectal swabs were obtained five days after
nasopharyngeal positivity. The clinical data was recorded within two basic categories, including common symptoms or
digestive symptoms. Detection of SARS-CoV-2 in rectal swabs was performed by RT-PCR method.

Results: Fifteen patients (30%) had digestive symptoms. On the 5th day, 50 rectal swabs were studied with PCR-
RT. Only one of them was positive (2%). The only patient who was positive for SARS-CoV-2 on rectal swab was a
symptomatic threeand-a-half-year-old girl. The patient, who became asymptomatic in the follow-up, was retested with
a nasopharyngeal swab one week later, the result was negative and she was discharged on the 10th day. The second
rectal smear of the patient was negative.

Conclusion: We found very low rate (2%) fecal viral shedding with rectal swab PCR among children who have been
confirmed COVID-19 by nasopharyngeal swab PCR. We thought that this result was due to the mild clinical course of the
patients who has been diagnosed with COVID-19 we followed up. However, fecal oral transmission might still matter in
children.

Key Words: Children, COVID-19, Fecal shedding, Polymerase Chain Reaction
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0z
Amacg: Bu ¢alismada nazal suriintlde real-time polimeraz zincir reaksiyonu (RT-PCR) ile COVID-19 tanisi dogrulanmis gocuklarda , fekal
viral bulasmayi degerlendirmeyi amagladik.

Gerec ve Yontemler: Bolgemizdeki ilk salgin dalgasi sirasinda COVID-19 tanili yatarak tedavi goren elli cocugu galismaya dahil ettik. Tam
hastalarin nazofaringeal strtntileri RT-PCR ile iki kez pozitifti. Her vaka Klinik veriler, laboratuvar testleri ve rektal strtintd ile degerlendirildi.
Rektal surtnttler nazofarengeal pozitiflikten bes giin sonra alindi. Klinik veriler, genel semptomlar veya sindirim semptomlari dahil olmak
Uzere iki temel kategoride kaydedildi. Rektal strintilerde SARS-CoV-2’nin tespiti, RNA'ya bagimli RNA polimeraz genini hedefleyen RT-
PCR yontemi ile gergeklestirildi.

Bulgular: On bes hastada (%30) sindirim sistemi iligkili belirtiler gériildi. Hastalarda yogun bakima veya daha fazla tedaviye ihtiyag
duyulmadi. 5. giinde PCR-RT ile 50 rektal strintu ¢alisildi. Bunlardan sadece biri pozitifti (%2). Rektal stirtintiide SARS-Cov 2 pozitif gelen
tek hasta semptomatik ve Uic bucuk yasinda bir kizdi. izZlemde asemptomatik hale gelen hasta bir hafta sonra nazofaringeal strint( ile
tekrar test edildi, sonucu negatif geldi ve 10. giin taburcu edildi. Olgunun ikinci rektal strintlsU negatif olarak sonuglandi.

Sonug: Nazofaringeal strtintti PCR ile COVID-19 dogrulanmig ¢ocuklar arasinda rektal striintl PCR ile diskida viral bulasma oraninin gok
dUstk oldugunu (%2) bulduk. Bu sonucun, takip ettigimiz COVID-19 tanisi alan hastalarin hafif klinik seyrine bagl oldugunu disindUk.

Bununla birlikte, fekal oral yolla bulasma ¢gocuklarda hala énemini korumaktadir.

Anahtar Soézciikler: Cocuk ,COVID-19, Fekal Yayllim, Polimeraz zincir reaksiyonu

INTRODUCTION

The infectious disease due to SARS-CoV-2 ( Severe Acute
Respiratory Disease Coronavirus-2) was defined as the novel
Coronavirus Disease ( COVID-19), causing pandemic in 2020
(1). SARS CoV-2 is defined as a member in lineage B of
betacoronavirus genus from Orthocoronavirinae subfamily in
Coronaviridae family. It is enveloped, looks crown-like and has
positive polarity RNA (2). The World Health Organization (WHO)
declared a pandemic emergency on January 30, 2020 (3). The
outbreak has been spread all over the world and resulted in a
terrifying situation over 200 countries.

COVID-19 have been quickly spread via human-to-human
and by travel between countries. The common symptoms
are oftenly fever, fatigue, cough, headache, sore throat and
rhinorrhea, respectively (4). Incubation period can differ from
two to 10 days, however some editions have been stating
that the duration may shift over two weeks in some cases (5).
COVID-19 has a broad spectrum through mild upper respiratory
infection to death. Clinical findings progress within six to 61
days after onset of early symptoms and fatality rate is about
2.2 % overall (5). According to epidemiologic data from China,
[taly and the USA pediatric patients have been ranked among
1.2-5% in all cases with COVID-19 (5). Mostly, asymptomatic
courses are seen among children in COVID-19 (2,6). Therefore,
children may have high contagiousness and they are the perfect
spreaders in the population.

Transmission of the disease occurs via droplet, aerosol
or close contact with infected individuals (6). COVID-19 is
typically characterized by respiratory manifestations, however
gastrointestinal symptoms in some COVID-19 patients have
also raisen concern about enteric involvement or fecal shedding
(7,8). The virus binds to angiotensin converting enzyme
IIACE 2), in which is expressed on intestinal epitels and this
situation has been accounted to gastrointestinal involvement in
COVID-19 (9). The disease spreads very quickly so that other
transmission ways such as fecal route has also drawn attention
except respiratory contagiousness. Meanwhile studies on the

way of transmission of the virus continue, new mutations in the
COVID-19 genetic structure have been just detected. How this
situation will affect the epidemic is a matter of concern (10).

However, vaccination trials that have started all over the world
seem promising for control of the epidemic. Vaccination is a
very important way of fighting the epidemic, but the point is to
prevent the transmission of the virus.

The most commonly used method in the follow-up of the
pandemic has been the PCR test of respiratory tract swab in
our country as well as all over the world.

In mild or severe cases, the first step is to perform the PCR in
swabs for diagnosis. These PCR results are taken into account
in the control of the pandemic, in the isolation and followup of
individuals (11). PCR determines whether there is virus genetic
material from the respiratory tract, so it may not give a clear
idea about the prognosis of the disease.

However, for highly contagious outbreaks, it is more vital
to identify and isolate individuals who carry the virus than to
predict the prognosis of the disease in terms of public health.
Fecal PCR is not routinely performed in cases with suspected
spreaders in public. This part is a public health issue that needs
to be studied.

In this study, we aimed to investigate viral shedding in rectal
swabs among children who have COVID-19 by RT-PCR tests.

MATERYAL and METHODS

This study is achieved among fifty children (0-18 years aged)
who have COVID- 19 or referred with any COVID-19 associated
symptoms or SARS-CoV -2 positivity in the nasopharyngeal
swabs to Tertiary Referral Pandemic Hospital on June 1-30,
2020. We obtained their rectal swabs and assessed the viral
RNA by RT-PCR, as well. The management, observation
and treatment have been done according to the guideline of
National Scientific Council (12). The study was conducted in
accordance with the principles of the Helsinki Declaration, the
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ethics committee with issue EK1-20- 588 in May 2020. We
took the own-signed informed consent forms from each patient
and each their parents or legal guardians.

We collected the rectal swabs from patients who have SARS-
CoV-2 in their nasopharyngeal swabs on the fifth day. When
the rectal swabs were obtained, we recorded the demographic
data, any chronic diseases and symptoms; such as fever,
cough, dyspnea or gastrointestinal symptoms (anorexia,
abdominal discomfort, vomiting, diarrhea, stool solidity and
stool frequency). We performed complete blood count,
biochemical profiles, stool microscopic examination, stool
cultures and chest graphy from each patient. Six patients who
had more severe respiratory symptoms were also performed
computed tomography(CT) of the thorax.

By end of the ten days of follow-up, nasopharyngeal swabs
were obtained from each patient again and the RT-PCR tests
were repeated with an interval of 24 hours. The patients who
became negative twice were discharged with self isolation rules.

The exclusion criterias are non-having COVID-19 or to not
accept to join the study. Any patients who have chronic diarrhea
(Celiac disease, inflammatory bowel disease or etc..), infectious
enteritis, immune deficiencies or using any medications for any
reason except COVID-19 have not been enrolled in the study.

Detection of SARS-CoV-2 in rectal swab samples was
performed by Real Time Reverse Transcriptase Polymerase
Chain Reaction ( RT-PCR) method targeting RdRp ( RNA
dependent RNA polymerase) gene. Sterile dacron swabs
with flexible plastic shafts were used to collect samples from
patients. After collection, swabs were placed into 2 mL of
sterile Viral Transport Medium ( VTM; various manufacturers).
Samples were transported and tested as soon as possible after
collection. RNA extraction from swab samples were performed
by using BioRobot EZ1 Advanced XL® system (Qiagen, Hilden,
Germany) using the EZ1 Virus Mini Kit(Qiagen, Hilden, Germany)
according to the manufacturer’s instructions. Real-time reverse
transcription was performed by using Bio-speedy COVID-19
RT-gPCR. Detection Kit ( Bioeksen ,Istanbul, Turkey). A 20 pl
reaction contained 5 pl of RNA, 5 pl of oligo mix ( RdRp gene
for SARS-CoV2 detection, Rnase P gene for internal control),
10 pl of 2x Primer Script mix containing Tag polymerase, each
deoxy ribo triphosphates (dNTP), reverse transcriptase and
ribonuclease inhibitor. Positive control for amplification control
and no-template control to assess contamination were used.
Thermal Cycling was performed at 45 °C for 10 min for reverse
transcription, followed by 95 °C for 3 min and then 45 cycles
of 95 °C for 5 s, 55 °C for 35 s in Rotor-gene device (Qiagen,
Hilden, Germany). Cycle threshold (Ct) values of less than 40
were defined as positive.

Statistical Analysis

SPSS ®, Version 21, software (Chicago, IL, USA) was used
to perform statistical analysis. A descriptive analysis was used
as mean and standard deviation for the characterization of the
study population.
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RESULT

The prospective cross-sectional study was carried out with
50 children, aged 0-18 years, with a definitive diagnosis of
COVID-19 in Ankara City Hospital. The median age was 10.9
+5.4 years, and ranged from 8 months to 17.9 years and 56%
of group was male ( 44% female). Body weight and height were
measured in each patient. All measurements were arranged in +
2 standard deviation (SD). No one in the groups has malnutrition.
Two of the patients had been followed as diagnostic asthma
and others have no comorbidity. The demographic data is seen
Table | .

The most common symptoms were fever in 26 cases (52%),
cough in 20 cases (40%), sore throat in 19 cases (38%) and
anorexia in 12 cases (24%). Digestive symptoms were seen in
15 cases (30%), who of them had anorexia in 12 cases (24%)
and diarrhoea in 11 cases (22%). The other digestive symptoms
were abdominal discomfort in 6 cases (12%) and vomiting in
4 cases (8%). One of the patients who have diarrhoea had
watery diarrhoea 6-9 times per day for five days. The other
ones had loose soiling just 1-3 times per day for 3 days as well.
The abdominal discomfort has been associated with digestive
symptoms in just three patients at all. The clinical data were
demonstrated in Table II.

In this study, only one case of all patients who had upper
respiratory positivity has been confirmed as positive by rectal
swabs RT-PCR. The case was a three and a half years old girl.
She had been cared for in a neonatal intensive care unit in her
first two months because of respiratory distress syndrome and
she has not got any other characteristic. She progressed well
and become asymptomatic ten days after being diagnosed.
After ten days follow up she was result as negative in
nasopharyngeal swabs’ RT-PCR and discharged. We called
for her after discharge for getting a second rectal swab on the
twentieth day of COVID-19, because that fecal shedding could
extend over twenty days. Then the second rectal swab was
analysed as negative.

The five patients had leukopenia, which their white blood cell
count were less than 4x10%L (normal range: 4.2-12x10%L).
The eight (16%) of them had neutropenia, in which their
absolute neutrophil were counted less than 1500/mm?2 and
28 patients (56%) had lymphopenia, in which the lymphocytes
were counted less than 2000/mm? as well. C- reactive protein
(CRP) was tested as higher than normal range ( normal range:
0-0.005 gr/dl) in twelve children (24%). D-dimer (normal range:

Table I: Demographic data of patients who had been confirmed
by nasopharyngeal RT-PCR.

Study group (n=50)%

Age( year) 10.9+5.4
Gender
Male 28 (56)
Female 22 (44)

RT-PCR: real time polymerase chain reaction.



Table II: The findings of patients who had been confirmed by
nasopharyngeal RT-PCR

n=50 %

Fever 26 52
Cough 20 40
Sore Throat 19 38
Myalgia 4 8
Anosmia/Ageusia 8 6
Headache 3 6
Losing weight 2 4
Dyspnea 1 2
Digestive symptoms 15 30
Anorexia 12 24
Diarrhea 11 22
Abdominal Discomfort 6 12
Vomiting 4 8

RT-PCR: real time polymerase chain reaction

Table llI: The laboratory results of patients.

n=1 %
Nasopharyngeal swabs positivity 50 100
Rectal swabs positivity 1 2
White blood cell< 4 x10°/L S 10
Absolute Neutrophils<1500/mm 8 16
<1500<1500/mm
Lymphocytes <2000/mm3 28 56
C-reactive protein >0.005 gr/L 12 24
D-Dimer >0.55 mgr/L 9 18
Procalcitonine >0.16 mcgr/L 1 2

WBC: white blodd cell, CRP: C-reactive protein

<0.55 mg/dl) was elevated in nine patients (18%) as well and
procalcitonine was high in just one patient. The blood chemistry
and metabolic panels were measured as unremarkable among
all patients. The stool analysis was seen as normal in all
patients. Twenty patients (40%) had been diagnosed as atypical
pneumonia by chest graphy, in which had interstitial infiltration
or ground glass densities via x-ray. They had no severe
respiratory symptoms (tachypnea, retraction or hipoxemia). The
six patients who had much more cough or been lasting over
three days with fever had been also evaluated via torax CT. Two
patients who were diagnosed pneumonia by tomography and
they have been treated according to guidelines.Laboratory data
were demonstrated in Table lIl.

DISCUSSION

Since COVID-19 outbreak terrifying the world, respiratory
symptoms and transmission via droplet have been known very
well and precautions have been settled properly as much as
it can. On the other hand gastrointestinal shedding, digestive
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symptoms, fecal fomites even that stool PCR are lesser known
at all in childhood (13,14).

Cheung et al. (8) have reported a multi center study by gathering
from six different countries, in which 4123 symptomatic and
confirmed nasopharyngeal PCR cases (including adult or
pediatric patients and pregnant women) were investigated.
In that report, the leading digestive symptoms were common
such as anorexia (26.8%), diarrhoea (12.5%), nausea/vomiting
(10.2%) and abdominal discomfort (9.6%). According to the
same study, fecal RNA was found as 15.3% in either who
had digestive symptoms or not. Digestive symptoms have
been found similar to the other studies, including anorexia
(24%), abdominal discomfort (12%) and vomiting (8%), except
diarrhoea (22%) which is more common in our study.

In the 2020, early stage of outbreak, Wang et al. (15) had
reported the frequency of diarrhea to be 3% in infectious disease
caused by the SARS-CoV-2 virus. In the same publication,
diarrhea frequency rates in old coronavirus infectious diseases
are respectively; It is 26% in MERS-CoV and 20-25% in SARS-
CoV. In our study we found that diarrhea is more common in
COVID-19 in childhood but all cases had good clinical spectrum
and discharged with recovery.

Zhang et al. (16) have found viral RNA in stool as 6.5% among
adults who have COVID-19. They also reported that respiratory
shedding can either exceed ten days or fecal shedding can
last over 22 days. As regards another paper in 2004, there
had been reported that SARS-CoV was confirmed in stool
and respiratory samples on the fifth day of the disease (17).
However, Xing et al. (18) reported that SARS CoV-2 is still able
to found in stool samples up to fourth week after fever has
been recovered. Zimmerman et al. (19) have been reported
that viruses can be either isolated from nasopharyngeal way
for 22 days, or isolated from fecal way over 30 days. Wang et
al. (20) reported that fecal viral positivity that 20 (28.99 %) of
69 patients had positive fecal viral tests in their patients. They
also stated that they observed more positive clinics in the fecal
positivity group and much longer positivity than oropharyngeal
positive ones. However the mentioned trials also reported that
their patients had more serious clinical spectrums compared to
our patients. Previous studies showed very different positivity
rates of SARS-CoV-2 RNA in fecal swabs. The different rates
of positive RNA tests may be due to the small size of samples,
mild to severe clinical spectrums, discontinuous detection and
different timing of testing.

According to a meta-analysis confirms that SARS-CoV-2
RNA is present in feces of a high proportion of children with
COVID-19 and that fecal viral RNA shedding lasts longer even
after the respiratory tract have become negative with RT-PCR
tests (21).

In our study, we found fecal shedding is much less (2%) by
comparison with literature. Only a single case was found as
positive in a rectal swab sample. Second rectal swab getting
from the case was found as negative on the twentieth day after
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discharge. We have mostly seen COVID-19 in a mild clinical
spectrum in children. The pediatric cases do not generally
need treatment and there is also no need to intervene. Limited
evidence exists on whether SARS-CoV-2 RNA shedding from
stools is infectious and whether fecal viral shedding plays a
role in the dissemination of infection. There may be a limitation
here in this study because of mild clinical spectrum in our study
group. In essence, we were mainly looking for a relationship
between stool sample positivity, mild clinical spectrum and
transmissibility. As is known, much more serious clinical findings
already mean much more contagiousness. Herein reel point is
that which should be answered by scientists how much are
super spreaders contagious in the public. There needs to large
surveillance trials for understanding that question.

In conclusion, we found very low-rate viral shedding in stool
(2%) with rectal swab PCR among children who have been
confirmed COVID-19 by nasopharyngeal swab PCR. We
thought that this result was due to the mild clinical course of the
pediatric patients who had been diagnosed with COVID-19 we
followed up. However, one should be cautious about fecal- oral
transmission in COVID-19. Further studies with larger patient
groups are needed.

What is already known on this topic
e Children are superspreaders during COVID-19 outbreak.
e Children have mostly mild clinical spectrum or asymptomatic.

e The transmission routes of Sars CoV-2 virus other than the
respiratory tract are still not well known.

What this paper adds:

e Children may not spread Sars-CoV-2 virus in the stool as
much as the respiratory tract.

e Excretion with feces may depend on the severity of the
disease?

e Broad epidemiological studies are needed to understand
the correlation between this transmission and the clinical
picture.

e There is a need a validated test for fecal viral shedding other
than the current swab PCR test.
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ABSTRACT

Objective: Cerebral sinovenous thrombosis (CSVT) is increasingly recognized in children with advanced use of
neuroimaging techniques. In this study, we aimed to present clinical and radiologic features of CSVT in children.

Material and Methods: Children aged 1 month to 18 years old diagnosed with CSVT were retrospectively analyzed.
Demographic and clinical data of patients including age at diagnosis, sex, presenting symptoms and signs, risk factors
for thrombosis, treatment and prognosis were collected.

Results: Twelve children were included in the study, 8 of them were male. Headache (n=7), seizures (n=5) and visual
impairment (n=4) were the most common presenting symptoms. The superficial venous system was involved in all
patients, in five patients deep venous system was also involved. Parenchymal involvement was present in three patients.
Two children had isolated cortical vein thrombosis. All patients had underlying risk factors. Five children had recent
infections, six children were diagnosed with Behget’s disease, three with mastoiditis. High lipoprotein (a) level was found
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in two patients. One patient had a diagnosis of acute lymphoblastic leukemia and received I-asparaginase treatment. All patients were
treated with anticoagulants. One patient received tissue plasminogen activator, complicated with intracranial bleeding. Three patients with
parenchymal involvement had moderate to severe motor impairment. All patients presenting with seizure had parenchymal involvement
and followed up with epilepsy.

Conclusion: CSVT causes significant morbidity. Especially in older children presenting with CSVT, symptoms and signs of Behget'’s disease
should be questioned. Mastoiditis is still an important reason for CSVT in children.

Key Words: Intracranial, Magnetic resonance imaging, Sinus thrombosis, Risk factors, Treatment, Prognosis

0z
Amag: Serebral sinovendz tromboz (CSVT), ileri nérogdrintlleme yontemlerinin yaygin olarak kullaniimasi ile, ¢ocuklarda giderek daha
fazla taninmaktadir. Bu ¢alismada CSVT tanisi alan ¢cocuklarin klinik ve radyolojik bulgularini sunmayr amagladik.

Gerec ve Yontemler: Bir ay — 18 yas arasinda CSVT tanisi alan gocuklar retrospektif olarak analiz edildi. Demografik ¢zellikler ve tani
anindaki yas, cinsiyet, bagvuru semptom ve bulgulari, tromboz risk faktérleri, tedavi ve prognoza dair klinik veriler degerlendirildi.
Bulgular: Calismaya 12 ¢ocuk dahil edildi, 8'i erkekti. Bas agnsi (n=7), nébet (n=5) ve gérme bozuklugu (n=4) en sik gdrilen basvuru
semptomlarydi. TUm c¢ocuklarda ylzeyel vendz sistem tutulmustu, 5 hastada derin venoz sistem tutulumu vardi. Parenkimal tutulum
3 hastada izlendi. iki cocukta izole kortikal ven trombozu mevcuttu. Tim cocuklarda altta yatan risk faktérleri vardi. Bes hastada yakin
zamanda enfeksiyon 6ykUsU mevcuttu, 6 hastada Behget hastaligl, 3 hastada mastoidit, 2 hastada lipoprotein (a) ytksekligi mevcuttu.
Bir hastada akut lenfoblastik lenfoma tanisi vardl, I-asparajinaz ve steroid tedavileri aliyordu. Tum hastalar antikoagulan tedavi aldi. Doku
plazminojen aktivatort verilen bir hastada intrakraniyal kanama gelisti. Parenkimal tutulum olan 3 hastada orta-ileri motor bozukluk gelisti.
Nobetle basvuran tUm hastalarda parenkimal tutulum vardi ve hepsi epilepsi tanisi ile izieme alindi.

Sonug: CSVT énemli bir morbidite nedenidir. Ozellikle CSVT tanisi alan blylk cocuklarda Behget hastaligi semptom ve bulgular

sorgulanmalidir. Mastoidit gocuklarda CSVT’nin halen énemli nedenlerinden biridir.

Anahtar Sézciikler: intrakraniyal, Manyetik rezonans gériintiileme, Sinovendz tromboz, Risk faktéril, Tedavi, Prognoz

INTRODUCTION

Cerebral sinovenous thrombosis (CSVT) is rare relative to
arterial stroke in children, but with the widespread use of
radiologic facilities, it is increasingly recognized. The incidence
of pediatric CSVT is reported as 0.67 per 100.000 children per
year, with a higher incidence in neonates in Canada (1). In a
German cohort, the incidence of CSVT is reported as 2.6 per
100.000 in neonates compared with 0.35 per 100.000 in older
children (2). Symptoms and signs are diverse and non-specific;
late diagnosis may be associated with significant morbidity
and mortality (3). Neurologic presentations may be different
according to age, location and extent of thrombosis, and
accompanying parenchymal involvement (4). Local or systemic
infections, dehydration, malignancy, nephrotic syndrome,
drug toxicity, prothrombotic disorders, inflammatory diseases,
metabolic disorders have been described as risk factors for
CSVT (1,2,4,5). In this study, we aimed to analyze children
diagnosed with CSVT in our clinic, and emphasize different
clinical and radiologic presentations and risk factors of CSVT.

MATERIALS and METHODS

Twelve children aged 1 month to 18 years old diagnosed with
CSVT hospitalized in Umraniye Training and Research Hospital
during January 2017- December 2020 were retrospectively
analyzed. Neonates were not included. Diagnosis of CSVT was
confirmed by magnetic resonance imaging (MRI), and magnetic
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resonance venography (MRV). Demographic and clinical data of
patients including age at diagnosis, sex, presenting symptoms
and signs, risk factors for thrombosis, treatment and prognosis
were collected. The radiologic evaluation included thrombosis
site, parenchymal involvement. The location of thrombosis
was classified as superficial (including sagittal, transverse,
sigmoid, confluence sinuses and cortical veins) and deep
(straight sinus, internal cerebral vein, jugular vein, medullary
veins). All MRI studies were obtained with a 1.5 Tesla MRI
(Siemens Magnetom Aera Healthcare); and included T1 and
T2-weighted, fluid-attenuated inversion recovery, T2 gradient
echo imaging, diffusion-weighted imaging, apparent diffusion
coefficient maps, T2-hemogradient and 2D time-of-flight MR
venography. We added contrast-enhanced T1-weighted
imaging, contrast-enhanced MR venography and susceptibility-
weighted images when necessary. All patients underwent the
following investigations: Complete blood count, C-reactive
protein, sedimentation, protein C, protein S, fibrinogen level,
anti-thrombin Il level, factor VIII, factor IX, activated protein
C resistance, prothrombin time, activated thromboplastin
time, anti-cardiolipin factors, homocysteine levels; and for
genetic investigations, factor V Leiden, factor I G20210A,
and methyltetrahydrofolate reductase (MTHFR) were studied.
Additional rheumatologic tests including antinuclear antibody,
extractable nuclear antigen panel, and pathergy tests were
performed when necessary. Cerebrospinal fluid pressure (CSF)
was measured in patients with clinical findings of increased
intracranial pressure if there are no contraindications for lumbar
puncture. University of Health Sciences Umraniye Training and



Research Hospital Clinical Researches Ethical Board approved
the study (17/04/2019-8336).

RESULTS

Twelve children [4 girls (33%), 8 boys (67%], median age
10 years, age range 2 months to 17 years) with CSVT were
included in the study. The clinical and radiologic findings of
patients are summarized in table I.

Three patients (25%) had hyper-acute onset presenting in hours,
six patients (50%) had acute onset, presenting in days. Two
patients (17%) had subacute onset presenting in 1-2 months.
One of them (patient-5) had paroxysmal dysesthesia and
dysphasia; which were evaluated as focal non-motor seizures
with sensorial and cognitive elements. The seizure semiology
was compatible with the cortical lesion secondary to cortical
vein thrombosis. Another patient (patient-7) had a history of
headache for two months, diplopia for two days. After diplopia,
he was evaluated by an ophthalmologist and papilledema
was detected. One patient (patient-8) was asymptomatic for
CSVT, her cranial MRI was performed after a prolonged seizure
and sigmoid vein thrombosis was found incidentally. She had
mild cognitive impairment and copy number variation. Three
patients with hyper-acute onset (patient-1, patient-4, and
patient-11) had brain edema, parenchymal hemorrhage with
mass effect and midline shift, and presented with a decreased
level of consciousness. Eight patients (67%) presented with
increased intracranial pressure symptoms; headache and
papilledema were present in six, abducens palsy was present
in two of them. The headache pattern was progressive in all
patients. CSF opening pressure was measured in four patients
with increased intracranial pressure symptoms and/or signs
and was found to be 22-68 cm-H,0 (Table I). In three patients,
lumbar puncture was not performed because of the mass
effect due to intracranial hemorrhage. One patient (patient-10)
was receiving antibiotics for mastoiditis and LMWH. When he
presented to our clinic, there was no papilledema and visual
field testing was normal; for this reason, lumbar puncture was
not performed. Seizures were present in five patients (42%),
two of them with cortical vein thrombosis presented with focal
aware seizures, all had parenchymal involvement. Two patients
(17%) were febrile at presentation.

Both superficial and deep venous system were involved in 5
patients (42%); only superficial venous system was involved in
7 (68%) patients. Sinuses involved were transverse sinus (N=7,
58%) sigmoid sinus (n=7, 58%), superior sagittal sinus (N=6,
50%). Isolated cortical vein thrombosis (ICVT) was present in
two patients (17%) (Figure 1). Parenchymal involvement and
accompanying hemorrhagic lesions were present in five (42%)
patients (figure 2 and 3). Figure 4 shows patient 7 and patient
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12 with BD and diffuse CSVT. Extracranial venous thrombosis
was present in one patient (patient-4): thrombosis was present
in the right brachial, right subclavian and left femoral veins.

Risk factors for CSVT were dehydration and diarrhea in one
patient (patient 1, 54-day-old infant); mastoiditis in three patients,
Behcet'’s disease (BD) in six patients (three of them diagnosed
with BD after diagnosis of CSVT), elevated ‘lipoprotein @’ in two
patients, head&neck surgery (adenotonsillectomy) history in
one patient, acute lymphoblastic leukemia and |-asparaginase
treatment in one patient. MTHFR A1298C, MTHFR C677T
heterozygous mutations were found in patient 1, 4 and 6; F V
Leiden G1691 heterozygous mutation was also found in patient
1 and 6.

Patient-1 and patient-11, received intravenous unfractionated
heparin infusion, because of the existing hemorrhagic lesion
and for close monitoring of anticoagulation in case for quick
reversal. Patient-4 received tissue plasminogen activator (tPA)
in another hospital pediatric intensive care unit, because of
rapid clinical deterioration, but after intracranial hemorrhage
developed, tPA was stopped. Transition to LMWH occurred after
the acute stage in patient 1, 4 and 11. Patient 1 and patient 4
needed surgical intervention for increased intracranial pressure.
A ventriculo-peritoneal shunt was inserted in patient-1, and
decompressive craniectomy was performed in patient-4. Al
other patients used LMWH at diagnosis. All patients received
a treatment dose of LMWH till recanalization, and then a
prophylactic dose for 6 months. Three patients with CSVT
secondary to mastoiditis had increased CSF pressure, and
received antibiotics and acetazolamide and/or topiramate. Five
patients (42%) presenting with seizures received antiepileptic
treatment. They allhad parenchymal involvement, and continued
antiepileptic treatment with a diagnosis of epilepsy. Patient 7, 9,
10, 12 with a diagnosis of BS before CSVT diagnosis, received
pulse steroids and cyclophosphamide for acute exacerbation
of the disease. Patient 4 and 5 were diagnosed as BD after
CSVT, and colchicine therapy was started.

Follow-up ranged from 12 months to 24 months (median 18.5
months). Two patients (patient 1 and 4) with acute presentation
had a severe motor and cognitive impairment. Patient-1 was
two-years-old at the last follow-up. He had left hemiplegia, was
unable to stand without support, he had no meaningful word.
He was on phenobarbital and levetiracetam therapy. Patient-4
was 12 years old at the last-follow-up, she was hemiplegic and
non-ambulatory. Two patients with ICVT who presented with
recurrent seizures are followed with symptomatic epilepsy, but
seizures were controlled within one to three weeks. In three
patients presenting with headache, diplopia, papilledema;
symptoms and signs resolved after medical treatment. There
was no relapse in CSVT during the follow-up.
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Figure 1: Patient 1 (A-C), 4 (d-f) and 11 (G-lI) with hyperacute presentation due to
)| intraparenchymal hemorrhage with mass effect. Patient 1, axial T1 weighted image (A)

at presentation shows edema and hemorrhagic signals at the basal ganglion level and
periventricular white matter secondary to sinovenous thrombosis; MR venography image
(B) shows vascular filling defect in inferior sagittal sinus, internal cerebral veins, Galen vein,
straight sinus and torcular herophili. Axial T1 weighted image (C) shows one year after initial
presentation chronic atrophic sequel changes. Patient 4, axial fluid attenuated image (D) shows
brain edema and hemorrhagic signals secondary to venous thrombosis. MR venography
shows filling defect in superior sagittal sinus and right transverse sinus, number and calibration
cortical veins are increased at the right side with respect to left side. Three months after initial
presentation axial fluid attenuated image shows sequel encephalomalacic changes. Patient
11, axial susceptibility weighted image (G) at initial presentation shows hemorrhagic hypo-
intense signals bilaterally more prominent in the right frontal lobe. MR venography shows
decreased signal in the superior sagittal sinus due to thrombosis, and increase in number and
calibration cortical veins. Four month after presentation, axial fluid attenuated image shows
encephalomacic changes.

Figure 2: Patient 5 (A-C) and 6 (D-F) with cortical vein thrombosis. Axial hemogradient (A) and
T2-weightes sequences show hemorrhagic focus in the centre of the lesion at the left parietal
cortical and subcortical area. MR venography (C) shows trolard vein thrombosis; blue arrow
indicates normal trolard vein in the right hemisphere, in the left side trolard vein is not seen
due to thrombosis. Patient 6, diffusion weighted sequence (D) shows diffusion restriction in
the subcortical area of left parietal lobe, 3 days after presentation T2 weighted axial sequence
(E) shows edema and cortical-subcotical blurring at the same location. MR venography (F)
3-D image shows filling defect on the distal part of the left trolard vein due to thrombosis
(arrowhead), normal vascular filling of trolard vein is seen on the right side (arrow).

Figure 3: MR venography of patient 2 and 3 with sinus vein thrombosis
secondary to mastoiditis. Patient 2, left sigmoid sinus thrombosis at
initial presentation (A), and recanalisation after 5 months (B). Patient
3, left transverse sinus thrombosis at initial presentation (C), and
recanalisation after 4 months (D).

DISCUSSION

In this study, we analyzed clinical and radiologic findings of
children with a diagnosis of CSVT in a single center. Male
predominance was seen in our study, similar to previous studies
(1,5,6). The clinical manifestations of CSVT are non-specific,
it may be underdiagnosed, or diagnosis may be delayed
especially in patients with chronic symptoms. In our cohort;
headache, seizures and visual impairment were the most
common findings. One patient with mild cognitive impairment
was asymptomatic. She had a history of adenotonsillectomy

Figure 4: MR venography of patient 7 (A) and 12 (B) with Behget’s
disease. Absence of flow due to diffuse cerebral sinovenous
thrombosis, and compensatory increase in number and calibration of
superficial cortical veins are seen in this figure.

procedure, which may be the reason for CSVT. Her symptoms
may overlap with postoperative symptoms, or she may not
be expressing her symptoms well. Two patients with ICVT
had focal seizures related to parenchymal involvement; one
of them with a focal non-motor seizure had a late diagnosis
since paroxysmal sensorial and cognitive symptoms were not
perceived as an urgent neurologic complaint by the parents.
Most patients had symptoms and signs of increased intracranial
pressure; headache was present in more then half of patients.
In three large pediatric series, headache was present in 32.6-
68%, seizures were present in 37.9-48%, cranial nerve palsies
9.5-33% of children with CSVT (1,2,5).
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MRI and contrast-enhanced MR venography are choices
of imaging for diagnosis and follow-up of CSVT patients (7).
Computerized tomography (CT) can be used in acute care
management, though it has a lower sensitivity for CSVT (1).
Findings in CSVT include; lack of blood flow in cerebral veins
with or without parenchymal infarcts, thrombosis can be seen
in on MRI in the subacute phase. T2-weighted gradient-echo
sequences are very sensitive to paramagnetic products of
hemoglobin. Diffusion-weighted imaging, apparent diffusion
coefficient maps and,T2-weighted gradient-echo sequences
are useful for thrombus imaging (1,5,8).

In our study, multiple sinus involvement was present in most of
the children, and 41.7% had associated parenchymal infarct.
Our findings were similar to previous studies; around half of
infants and children had multiple sinuses and/or veins involved
and 38.5-41% had associated parenchymal infarcts (1,7).

ICVT is rare and usually reported as case reports or small
series. Diagnosis may be even difficult with neuroimaging, due
to variation in cortical veins, and difficulty to identify occluded
small cortical veins (8). T2-weighted gradient-echo sequence,
magnetic susceptibility effect of hemoglobin products within
the thrombus is an important diagnostic marker (8). In a
pediatric study, by Ritchey et al. (9), seizures, altered mental
status, parenchymal hemorrhage and restricted diffusion
were more commonly seen then in CSVT other than cortical
vein thrombosis. Similarly, in our study, two patients with ICVT
presented with seizures; they had a parenchymal hemorrhage,
and diffusion restriction and magnetic susceptibility effect was
detected on T2-weighted gradient-echo images.

In our cohort, risk factors were present in all children.
Mastoiditis is a rare complication of otitis media in children with
declining incidence due to widespread use of antibiotic drugs.
However, it still an important cause of CSVT in children (1,10).
In a study of 42 children with CSVT by Sebire et al. (5), 47%
had mastoiditis. Two of three of our patients with mastoiditis
presented with increased intracranial hypertension findings;
abducens palsy and grade 4 papilledema were present in
both of them. Although papilledema resolved in months; no
neurologic or visual sequels occurred.

BD is a chronic inflammatory disease that can affect any type
and size of the vessel, particularly the veins, and manifests
with recurrent oral and/or genital ulcers, accompanied by
the involvement of skin, eyes, and joints, as well as the
gastrointestinal and central nervous systems. It has a higher
prevalence along the Silkk Route (highest in Turkey, then Iran,
Japan and Korea). Neurological involvement is seen in 3.6%—
36% of pediatric patients (11-13)

Parenchymal lesions are distributed in the brain stem, spinal
cord, basal ganglia, and cerebral white matter, and they
lead to the clinical picture of the Neuro-BD (14). CSVT and
pseudotumor cerebri are related to the non-parenchymal
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vascular form. Parenchymal lesions are more common in
adults, whereas nonparenchymal lesions are more common in
children and have a better prognosis (11).

In a retrospective study by Unver et al. (15); 3 out of 11 CSVT
patients were diagnosed with BD. Demir et al. (16), evaluated
12 children with CSVT and BD; half of them presented with
CSVT and diagnosed with BD after neurologic involvement.
Subacute presentation is common in BD, with severe headache
progressing in weeks (11). Treatment of CSVT in BD consists
of high dose steroids since the pathogenesis is thought to be
due to endothelial inflammation (17). The use of anti-coagulant
agents is controversial, because patients with BD may also
have pulmonary or other aneurysms, associated with an
increased risk of bleeding (18). However, in recent studies,
no increased risk of bleeding was reported in patients who
received anticoagulation (16,19). Although our study presents
a small series, six patients were diagnosed with BD; three of
them had diagnosis after presentation with CSVT. Four of them
were referred to our hospital for rheumatologic evaluation. Al
received immunosuppressive treatment and anticoagulation.
One patient received t-PA, in another center, for the mass
effect of CSVT and parenchymal edema, and it was stopped
after intracranial hemorrhage. There were no complications
in the other five patients. BD symptoms and signs should be
evaluated in adolescents presenting with CSVT.

All patients were screened for prothrombotic disorders. Two
of them had increased lipoprotein a level, and one received
prothrombotic agent; |-asparaginase. In a large cohort with a
control group by Heller et al. (2), increased lipoprotein (a) was
found to be the most important independent prothrombotic risk
factor in pediatric patients with CSVT, followed by protein C
deficiency.

In our cohort, mortality was not observed, but moderate to
severe neurologic impairment was seen in three patients. None
of the patients without parenchymal involvement had neurologic
deficit secondary to CSVT. Instead of location or number of
sinuses involved; parenchymal involvement was more related
neurologic outcome; including epilepsy and motor impairment
in our cohort. In the study by deVeber et al. (1), the adverse
neurologic outcome was related with seizures at presentation
and the presence of hemorrhagic or non-hemorrhagic infarcts.
Sebire et al. (5), reported that good cognitive outcome was
related with older age, lack of parenchymal abnormality and
anticoagulation.

CONCLUSION

CSVT is a rare disorder, diagnosis may be missed or delayed
due to non-specific presentation. In this small cohort we
presented children with different clinic and radiologic features.
Mastoiditis and BD are important causes of CSVT in children.
BD symptoms and signs should be questioned in children
with CSVT and CSVT should be suspected in children with



headache and a diagnosis of BD. Motor deficits and epilepsy
were more common in patients with parenchymal involvement.
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ABSTRACT

Objective: Adolescents with COVID-19 are usually asymptomatic or they have milder symptoms, but the psychological
effects of the disease on adolescents is unknown. In our knowledge, to date no published studies have evaluated
the anxiety status of adolescents with COVID-19 infection. In this study, we aimed to investigate the anxiety status of
adolescents with COVID-19.

Material and Methods: Eighteen adolescents hospitalized with moderate symptoms of COVID-19 and seventeen
adolescents non hospitalized with mild symptoms of COVID-19 and 29 healthy adolescents were enrolled in the studly.
The State and Trait Anxiety Inventory (STAI) questionnaire was performed to both groups and scores were compared.

Results: The adolescents with COVID-19 had significantly higher anxiety scores in the State Anxiety Inventory (SAl)
(P:0.019) and the Trait Anxiety Inventory (TAl) (p:0.048) than healthy adolescents. Comparison of adolescents with mild
and moderate symptoms showed no significant difference both in SAI (p:1.0) and TAI (p:0.98) scores.

Conclusion: COVID-19 has a psychological impact on adolescents causing higher anxiety scores independent from the
disease severity.

Key Words: Adolescent, Anxiety, COVID-19

0z

Amag: COVID-19’lu adolesanlar genellikle asemptomatiktir ya da hafif belirtiler gdsterirler ancak hastaligin adolesanlar
lizerindeki psikolojik etkileri bilinmemektedir. Bildigimiz kadariyla su ana kadar COVID-19’lu adolesanlarin kaygi diizeyleri
degerlendiriimemistir. Bu galismada COVID-19’lu adolesanlarin kaygi durumlarinin degerlendiriimesi amaglanmistir.

Gerec ve Yéntemler: COVID-19 nedeniyle orta diizeyde semptom gosteren ve hastaneye yatan 18 adolesan, hafif
semptom gdsteren hastaneye yatmayan 17 adolesan ve 29 saglikli adolesan ¢alismaya dahil edildi. Durumluluk strekli
kaygr 6lcegdi (STAI) anketi tim gruplara uygulandi ve kaygi skorlan karsilastirildi.
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Bulgular: COVID-19'lu adolesanlarin durumiuluk kaygi olcegi (SAl) (p:0.019) ve sirekli kaygr dlcedi (TAI) (p:0.048) skorlari saglikl
adolesanlara gore anlaml yiksek saptandi. Hafif ve orta semptomlu adolesanlarin SAI (p:1.0) ve TAI (p:0.98) skorlar karsilastirmasinda

anlamli fark saptanmadi.

Sonug: COVID-19’un adolesanlar izerinde hastalik siddetinden bagimsiz olarak kayg arttiran psikolojik bir etkisi vardir.

Anahtar Sézciikler: Adolesan, Kaygi, COVID-19

INTRODUCTION

In December 2019, an outbreak of a new novel coronavirus
occurred, later named SARS-Cov-2 infection, which was
classified as a pandemic in March by the World Health
Organization (WHO). Identification of SARS-CoV-2 is through
laboratory tests by clinical findings. Children are usually
asymptomatic or have mild acute respiratory infection
symptoms, fever, cough, sore throat, sneezing, and myalgia and
fatigue can be seen. Chinese data showed that more than 90%
of the 2143 children diagnosed COVID-19 had asymptomatic,
mild or moderate disease (1).

Although the direct impact of COVID-19 on adolescents seems
to be less, indirect psychological consequences may have
a lasting effect. Data on how COVID-19 affects adolescents
are scant. The pandemic brought psychological pressure to
children and adolescents. There have been reports on the
psychological impact of the pandemic on the general public,
adolescents, and older adults (2-4). However, no detailed
study on the anxiety status of adolescents with COVID-19 has
been conducted to date. We aimed to investigate the anxiety
status of adolescents with mild and moderate symptoms with
COVID-19 using the STAI scale.

MATERIAL and METHOD

This is a case control study and the sample size was calculated
with the G*Power Version 3.1.6 program. Adolescents who
were admitted to Health Sciences University, Haseki Training
and Research Hospital in Istanbul between May 15th, 2020,
and July 30th, 2020 aged 13-18 years were included in the
study. On admission, nasopharyngeal and oropharyngeal
swabs were obtained for SARS-CoV-2 and analyzed using real-
time, reverse transcriptase-polymerase chain reaction (RT-PCR)
assays. Patients with laboratory verified by positive test results
for SARS-CoV-2 in RT-PCR assay or diagnosed by typical
chest computed tomography feature of COVID-19 pneumonia
by presence of ground glass opacity were enrolled in the studly.
Adolescents with mild and moderate symptoms included to
the study and were grouped according to disease severity.
Adolescents with some of the symptoms of fever, fatigue,
cough, sore throat, headache, muscle pain, nausea, vomiting,
diarrhea, loss of taste and smell without dyspnea, or abnormal
chest imaging were enrolled in the study as mild disease group.
Adolescents who has pneumonia with abnormal chest imaging
and who have an oxygen saturation (SpO2) =94% without

oxygen support enrolled in the study as moderate disease
group. Eighteen adolescents hospitalized with moderate
symptoms of COVID-19 and seventeen adolescents non
hospitalized with mild symptoms of COVID-19 were enrolled
in the study. Adolescents with severe pneumonia and dyspne
that SpO2 <94% without oxygen support, respiration rate>30/
minute and dyspne were not enrolled in the study. Also those
with comorbidities like diabetes mellitus, cardiac, respiratory,
immunological diseases or psychiatric disorders were excluded
from the study. Adolescents with the history of decease of
family member with COVID-19 excluded from the study. During
the clinical history collection, participants were asked about if
they know about COVID-19 and if yes how they get information
about the disease. All the participants had supportive treatment,
patients who had antiviral therapies excluded from the study.

Adolescents aged between 13-18 years were recruited
through random sampling to the control group. Control
group constituted healthy adolescents with no chronic iliness,
psychiatric disorders, COVID-19 infection history or exposure.

After the age, sex, grade of school, symptoms, and cigarette
smoking history were recorded, the STAI questionnaire was
administered. Before starting the study, a physician explained
the goals and methods of the study. All participants gave written
consent.

The STAI was developed in 1970 by Spielberger et al. and the
questionnaire can be applied participants older than 13 years
old. Oner and Le Compte performed the validation and reliabili-
ty of the Turkish version of STAI in Istanbul in 1983 (5).

[t contains two separate scales with 20 questions and can be
administered to adolescents. The State Anxiety Inventory (SAl)
assess the state of anxiety of right now and the Trait Anxiety
Inventory (TAl) assess the comparably constant outlook of
anxiety tendency asking how participants feel in general (6).

The STAI questionnaire score ranges from 20 to 80 points.
Score range of <20 points mean no anxiety, score range of
21-39 points mean mild anxiety, score range of 40-59 points
mean moderate anxiety and score ranges of 60-80 points
mean severe anxiety.

The study was approved by the Health Sciences University,
Haseki Training and Research Hospital, Clinical Research
Ethics Committee 2020-067/14.02.2020.

Statistical analysis

The SPSS 15.0 programme was used for the statistical analysis
of the study. Descriptive statistics are shown as number and
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percentage for categorical variables and mean+tstandard
deviation (SD), minimum, maximum, median for numerical
variables. The rates in the groups were compared with the Chi-
Square Test.

Comparisons of numerical variables more than two groups
were made using the One Way ANOVA test when the normal
distribution condition was achieved in the groups and the
Kruskal Wallis test was used when the normal distribution
condition was not met. In the nonparametric test, subgroup
analysis was performed with the Mann Whitney U test and
interpreted with Bonferroni correction. Statistical significance
was expressed as p<0.05.

RESULTS

There were 8 females and 10 males in the adolescent group
with COVID-19 with mild symptoms, and 12 females and 5
males in the adolescents with moderate symtoms and there
were 20 female and 9 male in the healthy control group. There
was no significant difference in terms of age (p=0.17) and sex
(p=0.92) between the 3 groups (Table ). All participants were
middle or high school students and all participants said that they
knew about COVID-19 infection from the news or media. All the
adolescents with mild and moderate symptoms had COVID-19
patient family history and COVID-19 patient exposure history.
There were 2 adolescents with a history of smoking in mild
symptoms group and 3 adolescents with a history of smoking
in moderate symptoms group and 3 adolescents with a history
of smoking in control group. In adolescents with COVID-19
there were no chest computed tomography (CT) findings in
mild symptoms group but there were 13 (76%) participants with
chest CT findings in moderate symptoms group.

Table I: Demographical and clinical findings of 3 groups.

The mean State Anxiety Inventory (SAl) score of the group
with moderate symptoms was 40.3+8.1 and the SAl score
of the group with mild symptoms was 42.7+10.0. The mean
Trait Anxiety Inventory (TAI) score of the group with moderate
symptoms was 42.9+8.5 and TAl score of the group with mild
symptoms was 42.3+7.3. The healthy adolescents SAl score
was 35.3+8.7 and TAl score was 37.8+9.1. The adolescents
with  COVID-19 had significantly higher anxiety scores in SAl
(p:0.019) and TAI (p:0.048) than healthy adolescents. (Table II).

Comparison of adolescents with mild and moderate symptoms
showed no significant difference both in SAl (p:1.0) and
TAl (p:0.98) scores. Comparison of adolescents with mild
symptoms with healthy adolescents showed higher SAI (p:0.02)
and TAI (p:0.08) scores. Comparison of moderate symptoms
group with healthy group showed no significant difference both
in TAl and SAl scores (p:0.21, p:0.057) (Table llI).

DISCUSSION

In this study, we evaluated the anxiety scores of adolescents
with COVID-19 and the relationship between the anxiety levels
and the disease severity. We noticed in our literature search
that the anxiety status of adults has been investigated while
pediatric data and relationship between the anxiety levels and
disease severity are insufficient. Comparison of adolescents
with mild and moderate symptoms did not differ significantly
in our study furthermore adolescents with mild symptoms had
higher levels of anxiety than the healthy adolescents.

In China, where the outbreak originated, it is found that about 2%
of the confirmed cases of COVID-19 were in children and 7.1%
of severe and critical confirmed child cases were adolescents
(7). According to the Republic of Turkey Ministry of Health

Disease severity

Mild n (%) Moderate n (%) Control n (%) P

Sex

Female 8 (44.4) 12 (70.6) 20 (69.0) 0.170

Male 10 (55.6) 5(29.4) 9 (31.0)
Age . 0.920

Mean+SD (min-max) 15.2+1.6 (12-17) 14.9+1.7 (12-17) 15.0+£1.8 (12-19)
Cigarette 2(11.1) 3(17.6) 3(10.3) 0.790
COV 19+ Patient family history 18 (100) 17 (100)
COV 19+ Patient exposured history 18 (100) 17 (100)
Table II: Comparison of SAl and TAI scores between the mild, moderate and control groups.

Disease severity
Mild Moderate Control
Meant SD Min-Max (median) @ Mean+ SD Min-Max (median) Mean+SD Min-Max (median) P

SAl 42.7+£10.0 28-64 (42) 40.3+8.1 27-57 (40) 35.3+8.7 23-53 (34) 0.019
TAI 42.3+7.3 26-51 (45) 42.9+8.5 27-59 (43) 37.8+9.1 24-59 (38) 0.048
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Table lll: Comparison of SAI and TAI scores between the mild,
moderate and control groups.

SAIl TAI
) P
Disease severity
Mild vs.
Moderate 1.000 0.987
Control 0.022  0.030
Moderate vs.
Control 0.214 0.057

COVID-19 situation report (30.06.2020), the rate of cases in
children aged under 15 years was 7.3%, and 10 deaths had
occurred in this population so far. Also death rate was 0.2%
between the 10-19 years age. (8). Istanbul has seen the most
COVID-19 cases among Turkish cities between May 2020-June
2020; approximately 50% of the total number of cases was in
Istanbul (9). Our hospital was in the area of COVID-19 where
pediatric cases were frequently seen Sultangazi, Istanbul.

There have been studies on the psychological impact of the
pandemic on the general public. Studies performed after the
2003 severe acute respiratory syndrome (SARS) and 2014
Ebola outbreaks indicated very high rates of psychological
distress among those who had been quarantined. During the
quarantine period in the SARS and Ebola outbreaks, people
had high rates of psychological distress and some hospitalized
patients attempted suicide (9,10). In our study, adolescents with
COVID-19 had higher levels of stait and trait anxiety and we
think that isolation and being infected with a novel, potentially
fatal virus, may cause feelings of loneliness and anxiety during
quarantined.

During COVID-19 pandemic some studies investigated anxiety
and stress levels in the general public. In the northen Spain,
Ozamiz-Etxebarria et al. (11) measured levels of anxiety, stress,
and depression in 976 adults and found there were higher mean
levels of stress, anxiety, and depression in the 18-25-year age
range than the older age ranges and especially higher levels of
symptoms detected after curfew order was issued. In China,
Liang et all assessed the mental health of the young people
aged 14-35 after the COVID-19 pandemic and found that nearly
40.4% of the young people had a tendency to psychological
problems and 14.4% of the young people had post-traumatic
stress disorder symptoms (12). In another study conducted
by Chen et al. (13) found that 18.9% of the adolescents had
anxiety during COVID-19. All these studies suggest that more
attention should be given for the left-home adolescents and
necessary interventions should be made for the mental health.

COVID-19 has a psychological impact on adolescents causing
higher anxiety scores independent from the disease severity.
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Comparison of adolescents with mild and moderate symptoms
showed no significant difference both in TAl and SAI scores.
Although severity of disease worser in moderate symptoms
group hospitalization of adolescents can cause feeling of safety
that leading similar anxiety levels with mild symptoms group.

In COVID-19 treatment, most attention has been focused on
respiratory symptoms, but adolescents with COVID-19 may
experience psychological problems, including stress and anxiety.
Most healthcare workers treating patients with COVID-19
have limited knowledge of mental health. While caring for
adolescents with COVID-19, special attention should be paid
to adolescents with pre-existing psychiatric disease. Screening
for anxiety should be instituted for adolescents with COVID-19.
Early detection of anxiety and interventions to prevent further
psychological problems by child and adolescent psychiatrists
or clinical psychologists should be made. Also, pediatricians
treating adolescents during the COVID-19 pandemic should be
aware of symptoms of anxiety or distress developing in their
patients.

Limitations

The COVID-19 pandemic requires quarantine and isolation.
Also in our country, there was a curfew for children aged under
18 years during the study period, which may precipitate new
psychiatric symptoms in adolescents or aggravate existing
conditions. The participant differences and psychological
conditions of the adolescents are limitations of this study.

The known about this topic

Psychological problems are observed frequently in pandemic
period. Quarantine and isolation can aggravate anxiety.
Psychological effects of COVID-19 on adults are observed in
many studies however the anxiety status of adolescents with
COVID-19 has not evaluated yet.

Contribution of the study

COVID-19 has a psychological impact on adolescents causing
higher anxiety scores. Pediatricians treating adolescents during
the COVID-19 pandemic should be aware of symptoms of
anxiety.
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0z
Amac: Ekokardiyografi DKH’nin erken tani ve izleminde dnemli ve pratik bir tani aracidir. Calismamizda yenidogan
kliniginde DKH tanisi alan olgularin siklidi, tanilarinin dagilimi ve risk faktdrleri agisindan degerlendiriimesi amaglandi.

Gerec ve Yontemler: Mayis 2013-Mayis 2017 tarihleri arasinda YD servis ve yogun bakimda takip edilen 2766 hasta
geriye donuk incelendi. Kardiyoloji konsultasyonu istenen 762 term ve preterm YD'den DKH tanisi alan 365 bebek
calismaya dahil edildi. Patent foramen ovale (PFO) ve ilk 3 giinde kapanan patent duktus arteriozus (PDA) olgular
calismaya dahil edilmedi.

Bulgular: Merkezimizde DKH sikligi %13.2 olarak bulundu. Cogunlugu term olan olgularin %60.5’i erkek, %39.5'u kizdi.
Hastalarin en sik yatis nedeni solunumsal (%28.3)’du. Yizde 19.9’unun ebeveynleri arasinda akrabalik mevcuttu. En sik
kardiyoloji konsultasyonu istenme nedeni Gfirim (%27.4), solunum sikintisi (%15.9) ve prematurite (%10.1)’di. Hastalarin
%96.2’sinde asiyanotik, %3.8’inde siyanotik DKH vardi. Yenidoganlarda en sik goérilen asiyanotik DKH sirasiyla atriyal
septal defekt (ASD) (%40.8), pulmoner darlik (PD) (%15.3), PDA (%13.4), ventrikiler septal defekt (VSD) (%9.3) iken,
siyanotik DKH sirasiyla hipoplastik sol kalp sendromu (HSKS) (%1.1), pulmoner atrezi (PA) (%0.8) ve ¢ift ¢ikish sag ventrikul
(CCSV) (%0.8)’di. Hastalarin %7.1’inde DKH’ye eslik eden genetik sendrom mevcut olup, bunlarin iginde %38.5 ile
Down Sendromu ilk sirada yer almaktaydi. Hastalarin %10.1’inde major ekstrakardiyak anomali saptanmistir. Diyabetik
anne bebeklerinin %20.6’sinda septal hipertrofi gortldt. Calismamizda tek zamanli nabiz oksimetre dlgtimleri yapiimis
olup siyanotik DKH grubunun %72.7’sinde SatO2’nin <%90; asiyanotik DKH grubunun %76.3’Unde SatO2’nin =%95
oldugu ve anlamli olarak farkl gérdldi (p<0.05). Asiyanotik DKH’ye eglik eden hipokseminin ¢cogunlukla solunumsal
hastaliklara (%66.7) bagl oldugu saptandi. Hastalarin 21’i (%5.8) ileri tetkik ve tedavi amagcl bagka merkezlere sevk
edilirken, 25’1 (%6.8) de gogunlukla sepsis nedeniyle kaybedildi.
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Sonug: Yenidogan yogun bakimda yatan bebeklerde ekokardiyografi Snemli bir tani araci olarak gdézukmektedir. Dogumsal kalp hastaliklarinin
erken saptanmasi girisimsel islemlerin erken yapiimasina ve bdylece mortalite ve morbiditenin azalmasinda fayda saglayacaktir.

Anahtar Soézciikler: Dogumsal kalp hastaligi, Ekokardiyografi, Yenidogan yogun bakim

ABSTRACT

Objective: Echocardiography is an important and pratical diagnostic tool for early diagnosis and follow-up of CHD. In our study, we aimed
to evaluate the frequency, distribution of diagnoses and risk factors of cases diagnosed with CHD in the neonatal intensive care units
(NICU) and neonatal services.

Material and Methods: 2766 patients who were followed in NICU and neonatal services between May 2013 and May 2017 were
retrospectively analyzed. 365 newborn diagnosed with CHD of 762 babies were requested pediatric cardiology consultation were included
in the study. Cases diagnosed with patent foramen ovale and patent ductus arteriosus (PDA) that closed in first 3 days were excluded
from study.

Results: The frequency of CHD in our center was 13.2%. Most of the cases were term births, 60.5% of them were male and 30.9%
were female.The most common reasons for hospitalization were respiratory diseases (28.3%). There was kinship between the parents
of 19.9%.The most common reasons for cardiology consultation were murmur (27.4%), respiratory distress (15.9%) and prematurity
(10.1%). Ninety six point two percent of the patients had acyanotic CHD, and 3.8% had cyanotic CHD. The most common acyanotic
CHD, in order of frequency, were atrial septal defect (ASD) (40.8%), pulmonary stenosis (PS) (15.3%), PDA (13.4%), ventricular septal
defect (VSD) (9.3%). The most common cyanotic CHD, in order of frequency, were hypoplastic left heart syndrome (1.1%), pulmonary
atresia (0.8%) and double outlet right ventricle(0.8%). Seven point one percent of the patients had a genetic syndrome accompanying
CHD, and Down syndrome was in the first place with 38.5%. Major extracardiac anomaly was found in 10.1% of the patients. While 9.3%
were followed up as diabetic mothers’ babies, 20.6% of them had septal hypertrophy. One-time pulse oximetry measurements were
made in our study. In 72.7% of the cyanotic CHD group SatO2 was less than 90%, whereas in 76.3% of the acyanotic CHH group, SatO2
was 95% and above, and it was found to be significantly different (p <0.05). It was observed that the hypoxemia accompanying acyanotic
CHD was mostly due to respiratory diseases (66.7%). While 21 patient (5.8%) were referred to other centers for further examination and
treatment, 25 patient (6.8%) were mostly lost due to sepsis.

Conclusion: Echocardiography seems to be an important diagnostic tool in newborns hospitalized in the NICU. Early detection of CHD will
be beneficial in applying interventional procedures early and in reducing mortality and morbidity.
Key Words: Congenital Heart Disease, Echocardiography, Neonatal intensive care unit

karsilastinimig, yenidogan bebeklerde DKH igin bazi risk faktorleri
ve mortalite oranlarinin deg@erlendiriimesi amaclanmistir. Elde
edilen sonuglarla uygulanan saglik hizmetinin ve programlarinin
etkinligini arttrmaya yonelik c¢alismalar yapiimasina yardimci
olunmasi planlanmaktadir.

GIiRIS

Dogumsal kalp hastaliklart (DKH), anne karninda kalbin normal
gelisimi sonucunda agiga ¢ikan yapisal veya fonksiyonel kalp
anomalilerini igceren hastalklardir.  Yenidogan doénemindeki
(YD) en sk gorilen dogumsal anamolidir ve canli dogumlarin
%0.8’inde gordltr (1). Tum majér dogumsal anomalilerin
%28’inden sorumludur (2). Cogu DKH vakasinda etyoloji
bilinmemekte birlikte genetik ve ¢evresel nedenlere bagli

GEREC ve YONTEMLER

multifaktoriyel oldugu distndlmektedir (3).

Yenidogan déneminde DKH tanisinin konmasi yasamin diger
dénemlerine gore daha gugctdr. Klinikte solunum sikintisi,
siyanoz, sok gibi agir belirtiler olabilecegi gibi, asemptomatik
Uftrim de olabilir (4). Yenidoganlarda DKH saptamada
ekokardiyografi (EKO) fizik muayeneye gore 4-10 kat daha
duyarli olabildigi bildirilmektedir (5).

TUm tani ve tedavilerde ilerlemeye ragmen dogumsal
malformasyonlar icinde DKH en sik YD 6lim nedenidir (%7)
(6,7). YenidoGanlarda mortalite, morbidite oranlarnin ve
harcanan saglik masraflarinin azaltimasi igin erken tani ve tedavi
buylk 6nem tasimaktadir.

Calismamizda hastanemiz yenidogan Kliniginde yatan bebekler
arasinda kardiyoloji konsultasyonu istenen ve DKH tanisi
olan vakalarin demografik, klinik ve ekokardiyografi bulgulari
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Calismamizda Mayis 2013-Mayis 2017 tarihleri arasinda
hastanemiz yenidogan servis ve yogun bakim Unitesinde yatan
2766 bebek arasindan pediatrik kardiyolog tarafindan kardiyak
degerlendiriimesi  ve ekokardiyografisi yapimis ve bunun
sonucunda DKH tanisi alan 365 bebek geriye donuk olarak
degerlendirildi.

Hastalarin  dosyalar incelenerek sosyodemografik verileri,
dogum bilgileri, maternal ve gebelik dzellikleri, yatis nedenleri,
yatis ani sikayetleri, fizik muayene bulgular ve oksijen
saturasyon degerleri, telekardiyografi (TELE) bulgular, kardiyoloji
konsultasyon nedeni, EKO tanilar, EKO’nun kaginci guin
yapildigi, eslik eden genetik/metabolik hastaliklar, ekstrakardiyak
anomali varligi, aldigi tedaviler, yatis sUresi, taburculuk, sevk
edilme, eksitus durumu ve nedeni ¢alisma formuna kaydedildi.

Patent foramen ovale tanisi alan olgular, ik 3 ginde kapanan
ve suprasternal calismada kapanmakta olan ince PDA olgular
normal kalp bulgular kabul edilerek galismaya dahil edilmedi.



Yenidogan Klinigimizde yatan bebekler dnce yenidogan uzmani
tarafindan degerlendirildikten sonra kardiyoloji konsultasyonu
istendi. Pediatrik kardiyoloji uzmani tarafindan yapilan
kardiyovaskUler sistem muayenesi, elektrokardiyografi ve EKO
ile degerlendiriime sonucu DKH tanisi konuldu. Ekokardiyografik
degerlendirme Vivid 7 Pro (General Electric, Horten, Norway)
cihazi ve 7 MHz multifrekans transducer ile Philips IE 33 (The
Netherlands) X5-1 prob kullanilarak yapild.

Calisma icin Ankara GCocuk Saglig ve Hastaliklari Hematoloji
Onkoloji Egitim ve Arastirma Hastanesi Klinik Arastirmalar Etik
Kurulu’dan onay alindi (03.07.2017-2017-071).

istatistiksel analiz

Calisma kapsaminda toplanilan verilerin analizinde, Statistical
Package for Social Sciences (SPSS), Windows icin strtim 22.0
(SPSS Inc., Chicago, USA) bilgisayar paket programi kullanildi.
Verilerin tanimlayici &zellikleri ortalama + standart sapma, ortanca
(minimum-maksimum), sayi ve ylzde olarak ifade edildi. Normal
dagiima uymadigi saptanan degiskenler icin iki bagimsiz grup
arasindaki istatistiksel anlamliliklarda Mann-Whitney U Testi
kullanildi. Kategorik degiskenlerin degerlendiriimesinde Pearson
Ki-kare testi ve Fisher’ Exact Test kullanildi. istatistik anlamlilik
dUzeyi p<0.05 olarak kabul edildi.

BULGULAR

Hastanemiz yenidogan servisinde yaklasik 4 vyillik dénemde
yatan 2766 hastadan 762’sinden (%27.5) pediatrik kardiyoloji
konstltasyonu istendi ve bu olgularin 365’inde DKH saptandi.
Dogumsal kalp hastaliginin yatirilan tim hastalarda bulunma
orani %13.2 saptanirken; konsultasyon istenen hastalarda bu
oran %47.9 olarak bulundu.

CGalisma grubunu olusturan 365 bebegdin %60.5 (n=221)"i erkek
olup %39.5 (n=114)’i kizdi. Hastalarin %60.3'0 (n=220) term,
%39.2’si (n=143) preterm ve %0.5’i (n=2) postterm dogumdu.
Hastalarin anne yasi ortalamasi 28+5.85 yildi. Dogum haftasi
ortalamasi 36.4+3.62 hafta, ortalama dogum agirigi 2696 +826
gr, yatis yasi ortalamasi 11.58+16.88 gun, tani alma yasi 13.6
+16.51 gln, ortalama EKO yapilma sUresi 2.78+3.78 gundd.
Hastalarin ortalama yatis slresi 15.4+14.6 gindu (Tablo ).

Tablo I: Olgularin demografik 6zellikleri.
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Yatis tanilan gruplandinidiginda en sik yatis nedeni solunumsal
nedenler (=103, %28.3), enfeksiydz nedenler (=41, %11.2)
ve sarllik (n=32, %8.8)’di. Hastalarin %6.8’i kardiyak; %93.2’si
non-kardiyak nedenlerle yatmisti. Yatis sUreleri incelendiginde
ortalama en uzun sUreli yatis sebebinin prematUrite (28.4+21.3
glin), gastrointestinal sistem (GIS) hastalklar (21,46+17.62
gln) nedenli oldugu gérildu. Kardiyak nedenler ile yatis sUresi
(10.5+16.1 guin) 5.sirada yer almaktaydi (Tablo II).

Calismaya dahil edilen 365 olguda en sik basvuru sikayeti
%34.5 (n=126) ile solunum sikintisi, %10.9 (n=40) ile sarilk,
%8.7 (n=32) ile emmede azalma ve %7.3 (n=27) ile atesti. Fizik
muayene bulgusu olarak siklik sirasina gére %34.5 (n=126)’inde
Uftrtim, %27.7 (n=101)'sinde takipne ve %23 (n=84)lnde
retraksiyon gorulda (Tablo ).

Vakalarin 100’Une (%27.4) Uftrim duyulmasi, 58’ine (%15.9)
solunum sikintisi, 37’sine (%10.1) prematUrite, 36’sina (%9.9)
metabolik hastalk, 27'sine (%7.4) kardiyak anomali taramasi,
24°Uine (%6.6) dismorfik fenotip, 24’Une (%6.6) siyanoz, 18’ine
(%4.9) operasyon 6ncesi dederlendirme ve 16’sina (%4.4) aritmi
nedeniyle kardiyolojik degerlendirme ve EKO yapildi (Tablo V).
Ekokardiyografisi yapilan 365 yenidoganin 351 (%96.2)’'inde
asiyanotik DKH, 14 (%3.8)’inde siyanotik DKH saptandi. izole
major bozukluga goére 149’unda (%40.8) atrial septal deft
(ASD), 56'sinda (%15.3) pulmoner darlik (PD), 49’unda (%13.4)
patent duktus arteriosus (PDA), 34’Unde (%9.3) ventrikiler
septal defekt (VSD), 6’sinda (%1.6) aort koarktasyonu (AK),
4’Unde (%1.1) hipoplastik sol kalp sendromu (HSKS), 3’Unde
(%0.8) pulmoner atrezi (PA), 3’'Unde (%0.8) cift cikigh sag
ventrikll (CCSV), 1’inde (%0.3) fallot tetrolojisi (FT), 1’inde
(%0.3) trikuspid atrezisi (TA), 1’inde (%0.3) tek ventrikll ve
1’inde (%0.3) total anormal pulmoner vendz doénids anomalisi
(TAPVDA) goérlldu (Tablo V). Sadece EKO bulgularina bakilarak
VSD gorulme orani %19.2 (n=70) saptand..

Asiyanotik ve siyanotik olmak Uzere dogumsal kalp hastaligi
gruplarn arasinda dogum agirig ve dogum haftasi agisindan
anlamli fark gértlmedi (p>0.05). Asiyanotik DKH olgularinin
ortalama tani yasi 13.9+16.45 gun; siyanotik DKH olgularinin ise
5.86+4.8 gln saptandi. Asiyanotik DKH hastalarinda ortalama
yatis sUresi 15.59+14.31 gun, siyanotik DKH hastalarinda ise
11.5+£21.01 gundd. Yatis sUresi asiyanotik DKH grubunda

n= 365 Ortalama+SD Min-Maks Median
Anne yasi (yil) 28 + 5.85 15-46 27
Dogum haftasi 36.4 + 3.62 23-42 38
Dogum agirligi (gr) 2696 + 826 575-3795 2800
Yatis yasi (giin) 11.58 + 16.88 0-133 B
Tani yasi (giin) 13.6 = 16.51 0-93 7
Yatis sonrasi EKO yapilma siiresi (giin) 2.78 £ 3.78 0-26 1
Yatis siiresi (giin) 154 +£14.6 0-89 12

SD: Standart sapma, EKO: Ekokardiyografi, gr: gram.
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Tablo IlI: Olgularin Yatis Nedenlerinin Gruplandiriimasi ve ortalama Yatis Sureleri.

Yatis Siresi (giin)

n (%) . -
Ortalama + SD Min-Maks Median

Solunumsal Hastaliklar 1083 (28.3) 16.7 £13.9 0-65 13
Enfeksiy6z Hastaliklar 41 (11.2 17.1 £10.4 3-41 14
Sanhk 32 (8.8) 484 +6.2 1-30 2
GIS Hastaliklan 26 (7.1) 21.46 + 17.62 2-89 18
Kardiyak Hastaliklar 25 (6.8) 10.5 + 16.1 0-81 5
Norolojik Hastaliklar 25 (6.8) 14.7 £ 18.1 2-88 9
Anomali Esilk Eden Durumlar 23 (6.3) 142+ 11.6 1-52 11
Hematolojik Hastaliklar 21 (5.8) 18.3 £ 20.6 2-84 10
Metabolik Hastaliklar 19 (6.2) 21.3+154 2-59 19
Nefrolojik Hastaliklar 14 (3.8) 9.5+6.5 3-25 7
Hipoksik Dogum 10 (2.7) 14.6 + 6.6 6-27 15
Prematiirite 9 (2.5 28.4 +21.3 2-63 22
Endokrinolojik Hastaliklar 7 (1.9 12.7+7.8 3-25 14
Genetik Hastaliklar 4(1.1) 21181 ==018N 12-37 15
Diyabetik Anne Bebegi 3(0.8) 18.3 7.6 8-22 10
Diger* 3(0.8) 5.5 4 5.7 2-14 3

GIS: Gastrointestinal sistem. *uyusturucu madde kullanan anne bebedi 2 adet, gelisimsel kalca displazisi 1 adet

Tablo llI: Olgularin Yatis Ani Fizik Muayene Bulgularinin
Degerlendirilmesi*.

Fizik Muayene Bulgusu (n=365) n (%)
Ufiiriim 126 (34.5)
Takipne 101 (27.7)
Retraksiyon 84 (23.0)
Sarihk 61 (16.7)
Dismorfik goriiniim 34 (9.3)
Raller 27 (7.4)
Hipotoni 25 (6.8)
inleme 23 (6.3)
Siyanoz 19 (5.2)
Batinda distansiyon 19 (5.2)
Belirgin FMB yok 36 (9.9)

*Yatis aninda birden fazla fizik muayene bulgusu olabili. FMB: Fizik
muayene bulgusu

siyanotik DKH grubuna gbre anlamli olarak daha yUksek
saptand (p:0.008).

Annelerin 76 (%20.8)’'sinda ilag kullanimi, 65 (%17.8)'inde
geciriimis  enfeksiyon, 23 (%6.3)’Unde vajinal kanama, 34
(%9.3)’Unde diyabet (en sik), 25 (%6.8)’inde hipertansiyon ve 33
(%9.0)’Unde sigara kullanimi mevcuttu. Annelerin 348 (%95.3)
tanesinde en az 1 doktor izlemi mevcut olup 343 (%94.0)
tanesinde prenatal ultrasonografi yapilmisti. Bu hastalarin 57
(%15.6)’sinde anomali mevcut olup 8 (%2.2) tanesinde kardiyak
patoloji mevcuttu. Annelerin 6nceki gebeliklerinde 73 (%20
.0)’Unde abort ve 13 (%3.6)’Unde intrauterin eksitus 6ykusU
bulunmaktaydi.
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Tablo IV: Pediatrik Kardiyoloji Konsultasyon Nedenleri*.

Konsiiltasyon sebebi n (%)
Ufiirim 100 (27.4)
Solunum sikintisi 58 (15.9)
Prematiirite 37 (10.1)
Metabolik hastalik 36 (9.9)
Kardiyak anomali taramasi 27 (7.4)
Dismorfik fenotip 24 (6.6)
Siyanoz 24 (6.6)
Operasyon oncesi degerlendirme 18 (4.9)
Aritmi 16 (4.4)
Sepsis 15 (4.1)
Hipoksik dogum 12 (8.9)
Diyabetik anne bebegi 11 (8.0
Pnémoni 9 (2.5)
Emerken morarma 8(2.2)
Apne 5(1.4)
Konjenital anomali 5(1.4)
Mekonyum aspirasyon sendromu 4(1.1)
Femoral nabiz alinamamasi 3(0.8)
Hipotoni 3(0.8)
Diger 11 (3.0)

*Hastalarin birden fazla konsdltasyon sebebi olabilir.

Hastalarin 34 (%9.3) tanesi (DAB) olarak takip edildi. Bunlarin
23 tanesi (%67.6) erkek, 11 tanesi (%32.4) kizdi. Bu bebeklerin
tamaminda asiyanotik DKH hastaligi gortimuas olup siklik



Tablo V: Dogumsal Kalp Hastalikli Olgularin Dagilimi

Dogumsal Kalp Hastalig n (%)
Asiyanotik Dogumsal Kalp Hastaligi 351 (96.2)
Atriyal Septal Defekt 149 (40.8)
Pulmoner Darlik 56 (15.3)
Patent Duktus Arteriozus 49 (13.4)
VentrikUler Septal Defekt 34 (9.3)
ASD + PDA 34 (9.3)
ASD + VSD 17 (4.7)
Aort Koarktasyonu 6 (1.6)
VSD + PDA 6 (1.6)
Siyanotik Dogumsal Kalp Hastalig 14 (3.8)
Hipoplastik Sol Kalp Sendromu m '1)
Pulmoner Atrezi 3 (0.8)
Cift Cikisi Sag Ventrikl '
s 3(0.8)
Fallot Tetralojisi
G - 1(0.3)
TrikUspit Atrezisi
o 1(0.3)
Tek Ventrikdl
o 1(0.9)
Total Anormal Pulmoner Ventz Dénuls
L 1(0.3)
Anomalisi
Toplam 365 (100)

ASD: Atrival septal defekt, PDA: Patent duktus arteriozus, VSD:
Ventriktiler septal defekt

sirasina gére ASD (n=11, %32.4), VSD (n=8, %23.5), PD (n=6,
%17.6), PDA (n=4, %11.8), ASD+VSD (n=3, %8.8), ASD+PDA
(n=1, %2.9) ve AK (n=1, %2.9) yer almaktaydi. Vakalarin 7 (%20
,6)’'sinde septal hipertrofi gortldu. Diyabetik anne bebeklerinde
yatiglarin en sik solunumsal hastaliklar (n=11, %32.4), metabolik
hastaliklar (n=7, %20.6), norolojik hastalklar (n=3, %8.8)
ve gastrointestinal hastaliklar (n=3, %8.8) nedeni ile oldugu
gorulda.

Hasta ebeveynleri arasinda akraballk durumu bilinen 352
hastanin  %19.9 (n=70)'unda akrabalk evliligi mevcuttu.
Bunlardan 49'u (%70.0) 2. derece akrabayd.. Calisma
grubundaki 26 hastada (%7.1) eslik eden genetik sendromu
mevcuttu. Bu hastalarin 11’i (%42.3) erkek 15 (%57.7) tanesi
kiz olup vakalarin 10 tanesi (%38.5)'i Down Sendromu, 2 (%7.7)
tanesi Edward Sendromu’ydu (Tablo VI). Hastalarin 37 (%10.1)
tanesinde 1 veya daha fazla major ekstrakardiyak anomali
saptandi. Toplamda 58 adet majoér anomali gortimastdr. Bunlar
icinde birinci sirada gastrointestinal sistem (GIS) ( %25.9)
anomalileri olusturmaktaydi (Tablo VII). Elektronik ortamda 283
hastanin TELE'sine ulasilabildi. Bunlarin 270 tanesi asiyanotik
DKH iken 246 (%91.1) tanesinde kardiyo torasik oran (KTO)
normaldi. Kalan 13 tanesi siyanotik DKH'di ve 8 (%61.5)
tanesinin KTO’su artmisti (p<0.0001).

Asiyanotik DKH hastalarnin  296’sinda  (%84.3) takibinde
siyanoz  gorulmezken, siyanotik DKH hastalarnin 8
(%57.1)’inde siyanoz goruldi ve anlamli fark bulundu (p:0.001).
TUm hastalarin SatO2 6lgim ortalamasi %94.65+7.86 olarak
bulundu. Asiyanotik DKH hastalarinda SatO2 dlgim ortalamasi
(%95.19+6.7) siyanotik DKH hastalarina gore (%79.55+18.01)
anlamli yUksekti (p:0.001). Siyanotik DKH olan grupta hastalarin
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cogunlukla oksijen saturasyonlari %90’in altinda iken asiyanotik
DKH olan hastalarin cogunlukla %95 ve Ustindeydi. Asiyanotik
DKH grubunda 36 hastanin oksijen saturayonu %90’in altinda
Olctldl. Bu vakalarin en sk yatis sebebinin %66.7 (n=24)
ile solunumsal hastaliklar, %8.3 (n=3) kardiyak hastaliklar,
%8.3 (n=3) enfeksiydz hastaliklar oldugu gérlldl. Asiyanotik
DKH hastalarinda SatO2 degerinin %90°in altinda olmasi ile
solunumsal hastaliklarla yatmasi arasindaki iligki istatistiksel
olarak anlamli saptandi (p<0.0001).

Dogumsal kalp hastaligi saptanan 365 hastanin 319'u (%87.4)
hasta taburcu olurken 21 tanesi (%5.8) dis merkeze acil cerrahi
girisim gerekmesi ve hastanemizde bu islemlerin yapllamamasi
nedeniyle sevk edildi. Sevk edilen 21 hastanin 5’i (%23.8) ASD
(eslik eden kalp disi anomiler), 1'i (%4.8) PDA (medikal tedaviye
yanit vermeyen hemodinamik anlamli), 3’0 (%14.3) ASD+PDA,
4’0 (%19.0) AK, 3’0 (%14.3) HSKS, 2'si (%9.5) CCSV, 1’i
(%4.8) FT, 1'i (%4.8) TAPVDA, 1’i (%4.8) tek ventriklldi. 25
(%6,8) hasta eksitus oldu. Eksitus sebepleri sepsis (n=18,
%72), kardiyak nedenler (n=5, %20), dissemine intravaskdler
koagulasyon (n=1, %4) ve metabolik kriz (n=1, %4)’di. Kardiyak
nedenler iginde siraslyla septik miyokardit, aritmi, pulmoner
hipertansiyon ve kardiyojenik soka bagl kalp yetmezligi yer
almaktaydi.

TARTISMA

TUm canli dogumlarda DKH insidansi %0.8-0.9 arasindadir (8).
Solunum sikintisi, siyanoz ve sok tablosu gibi agir belirtiler eslik
edebilecegi gibi hastada tek basina Gftrim de gorulebilir (9). Kritik
DKH vakalarinin erken tanisi kalp yetmezIigi, kardiyovaskdler
kollaps ve ani 6limUn engellenmesi agisindan dnemlidir (10).
Yenidoganin  kardiyovaskUler sistem hastaliklarinin taninmasi
icin ekokardiyografi kullanimi giderek artmaktadir ve altin
standart haline gelmistir (11).

LiteratUrde yapilan calismalarda DKH sikligi %1.6, %4.9ve %11.7
ile degisen oranlarda bildirimistir (12-14). Bu oran galismamizda
%13.2 olarak bulundu. Merkezlerin yogunluguna goére oranlar
farkllik g&sterebili. Tum yenidoganlar ile kiyaslandiginda,
hastaneye yatan bebeklerin hasta olmalari, her gin detayl
muayene edilmeleri, daha sik ekokardiyografik degerlendirme
yaplimasi, YD nabiz oksimetre taramasinin énem kazanmasi
nedeniyle bu grupta DKH sikiginin daha yUksek c¢ikmasi
beklenen bir sonuctur. Bunun yaninda Ulkemizde DKH’nin tani
ve tedavisi ile ilgili deneyimler ve olanaklar son vyillarda hizli bir
sekilde artmaktadir.

Yalaki ve ark. (4) calismasinda 631 bebegin 196’sinin (%31.1)
preterm, 339'u (%53.7) erkek, bebeklerin dogum agrrlig
ortalamasi 3023+698 gr olarak bildirilmistir. Varal ve ark. (15)
yapmis oldugu bir galismada benzer sonuclar kaydedilmistir.
Bu calismada 365 bebegin 220’si (%60.3) term, %65'i erkek
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Tablo VI: Genetik Sendrom Eslik Eden Hastalarin Degerlendirimesi

Sayi Genetik Sendrom Cinsiyet/Sayi Major EKO bulgusu Ek kardiyak patoloji
10 Down S E/5, K/5 ASD (5), VSD (3), PDA (2) interatriyal Anevrizma (1), AY (1), PHT (1)
2 Edward S. K72 VSD + PDA (2) PHT (1), BikUspit Aorta (1)

1 Di George S. E PA Tek Av Kapak, CSVK, MAPKA

1 Noonan S. K ASD -

1 TAR S. K VSD -

1 Kasabach Merritt S. E ASD KMP

1 Poland S. E PD -

1 Cri Du Cat S. E VSD + PDA -

1 46xxt (6;21(Q12;10)) K AK ASD, VSD, PDA

1 Mozaik Pallister Killian S. K ASD BikUspit Aorta

1 Finn Tipi Nefrotik S. K PD =

1 SERAC 1 Homozigot E ASD Septal Hipertrofi

1 Pridoksin Eksikligi B ASD -

1 SMA-1 B PD Septal Hipertrofi

1 Q318X K PD -

1 PK285N — Homozigot K ASD + PDA -

AK: Aort Koarktasyonu, AY: Aort yetmezligi, @SVK: Cift siperior vena kava, EKO: Ekokardiyografi, KMP: Kardiyomyopati, ASD: Atriyal septal
defekt, VSD: Ventikller septal defekt, PDA: Patent duktus arteriozus, PD: Pulmoner darlik, PA: Pulmoner atrezi, PHT: Pulmoner hipertansiyon,

MAPKA: Majér aortopulmoner kollateral arter, PD: Pulmoner darlik

ve ortalama dogum agirhigi 2696+826 gr olarak saptand..
Calismamizda prematUr hasta orani mevcut literatire gére
daha fazla olmasi nedeniyle ortalama dogum haftasi ve dogum
agirhgr diger gcalismalardan daha dustk saptanmasi beklenen
bir durumdur. Bu ¢alismada da literattrle uyumlu olarak tim
dogumsal kalp defektleri, dGnemli ve ciddi kalp defektleri, 6zellikle
siyanotik ve kompleks olanlar erkeklerde kizlardan daha fazla
saptanmistir (16).

Dogumsal kalp hastalig olan bebekler 6zellikle yasamin ilk
gunlerinde farkll nedenler ilede hastaneye yatirlirlar (4,13).
Calismamizda hastalarin en sik kalp disi nedenlerle hastaneye
yattigl, bu nedenlerin de en sik solunumsal hastaliklar (%28.3)
oldugu géruldu. Diger en sik nedenler ise enfeksiydz hastaliklar,
sarilik ve GIS hastaliklarn kaynakliydi. Bulut ve ark. (14) ile Yalaki
ve ark. (4) yaptidi gcalismalarda da benzer sonuclar bildirmiglerdir.

Calismamizda yatis sureleri incelendiginde en uzun ortalama
yatis sUresi siklik sirasina gore prematurite, GIS hastaliklari,
metabolik hastaliklar ve genetik hastaliklar nedeni ile oldugu
gorulmisttr (Tablo l). Kardiyak nedenler ise 5. sirada yer
almaktadir. Calismamizda basvuru ve yatisin kalp disi nedenlerle
daha yuiksek bulunmasi, hastanemizde kadin hastaliklari-
dogum Kliniginin bulunmamasi ve buna bagl prenatal DKH
tanisi alan hasta ve annelerinin takibinin yapilmamasi, kalp-
damar cerrahisi klinigi olmadidi icin cerrahi gerektiren kardiyak
patolojilerine sahip hastalarin merkezimize yoénlendiriimemesi,
hasta populasyonunun daha ¢ok solunum sikintisi, sarilik,
prematudrite, metabolik-genetik bozukluk olan hastalardan
olusmasina baglanabilir.
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Unitemizde izlenen bebeklerde en sik kardiyoloji konsiltasyonu
istenme nedeni Uftrimdu ve bu bebeklerde DKH sikligl %63.5
olarak belirlendi.

Yenidoganda UGfurdm DKH agisindan onemli bir bulgudur
(9,14). Unitemizde izlenen yenidoganlardan en sik kardiyoloji
konstltasyonu istenme nedeni %27.4 ile Gftrimdu. Bulut ve
ark. (14) yine isebu oran %39.3 olarak kaydedimistir. Sap ve
ark. (17) galismalarinda patolojik Gftirim oldugu distnulen 147
bebekten sadece 12’sinde normal EKO bulgularn saptamis,
Uflrdma olmayan veya masum Ufurdm duyulan 273 hastanin
114’Unde ise (%42) DKH tespit etmislerdir. Bu nedenlerle
Uftrdm duyulmasi DKH dustndurse bile, Gfirim duyulmadan
da diger fizik muayene bulgularyla birlikte siphe edildiginde
EKO yapiimasini dnermiglerdir.

LiteratUrde en sik goérilen dogumsal kalp hastaligi VSD’dir ve
sikligr %25-30 arasinda degismektedir (6). Calismamizda toplam
70 hastada VSD (%19.2) gorilmustir.Yenidogan déneminde
ikinci en sik DKH olarak ASD (%8-9) gortimektedir (18). Simsek
ve ark. (12) yaptidi bir galismada en sik gérulen asiyanotik DKH
sirasl ile VSD (%31.3), ASD (%30.1), PDA (%21.6) saptanmistrr.
Gortlme sikligindaki bu degisiklik kullanilan tani yéntemlerine,
vakalarin secilme ydntemine ve vyaslarina bagl degisiklik
gosterebilir. Calismamizda asiyanotik DKH icinde siklik sirasina
gore izole ASD (%40.8), izole PD (%15.3), izole PDA (%13.4),
izole VSD (%9.3) saptandi.Sahin ve ark. (19) calismamiza
benzer sonuclar rapor etmislerdir.

CGalismamizda siyanotik DKH sikligi %3.8 (n=14) olmakla birlikte
bunlar icinde ilk sirada hipoplastik sol kalp sendromu (%1.1) yer
almaktaydi. Ekici ve ark. (20)’'nin galismasinda siyanotik DKH



Tablo VII: Ekstrakardiyak Anomalilerin Sistemlere Goére Dagiimi'.

Sistem n (%)
Ggstrointestinal sistem 15 (25.9)
Ozofagus atrezisi 8 (13.8)

Duedonal atrezi 3(5.2)
Omfolosel 1(1.7)
Anal atrezi 2 (3.4)
imperfore aniis 1(1.7)
Kas-iskelet sistemi 9 (15.5)
Ekstremite anomalisi 9 (15.5)
Solunum sistemi 9 (15.5)
Trakeodzofagial fistUl 6(10.3)
Koanal atrezi 3(5.2)
Kraniofasyal anomali 9 (15.5)
Yarik damak-dudak 9(15.5)
Genitoliriner sistem 8(13.8)
Ambigius genitale 3(5.2)
Hipospadias 1(1.7)
HidroUreteronefroz 1(1.7)
Renal agenezi 3(5.2)
Santral Sinir sistemi 8(13.8)
Hidrosefali 5(8.6)
Meningomyelosel 3(5.2)
Diger
Dismorfik yliz 36 (9.91)

*: 1 hastada birden fazla majér ekstrakardiyak anomali bulunabilir.t: 365
adet hastada ylizde

skl %27.5; bunlarin iginde en sik %4.2 BAT bulunmustur.
Simsek ve ark. (12) yaptidi calismada bu oran %9.4 saptanmis
olup, tani sikligi sirasiyla FT, BAT ve HSKS olarak rapor edilmistir.
Calismamizda siyanotik DKH oraninin daha disuk bulunmasinin
nedeni; katater anjiografi laboratuvar, kadin hastaliklari-
dogum Klinigi ve kalp-damar cerrahisi kliniginin hastanemizde
bulunmamasina, bu ylzden siyanoz saptanan, kritik DKH’den
sUphelenilen ve girisimsel igslem gereken hastalarin merkezimize
yonlendiriimemesine baglanabili. Hastanemizde, yine bu
birimler olmadidi i¢in, prenatal ddnemde DKH tanisi alan bebek
ve annenin takibi, sevki ve yatigi yoktur. Bunun sonucu olarak
yenidogan Unitemizdeki asiyanotik DKH oraninin ylksek olmasi
(%96.2) beklenen bir durumdur. Nitekim ¢alismamizda siyanoz
nedeniyle kardiyoloji konsUltasyonu istenme nedeni %6.6 olup
oldukga dusUktir. Buna karsin diger calismalarda siyanozun
pediatrik kardiyoloji konstltasyonu istenmede énemli bir neden
oldugu goértimastar (12, 14, 21).

Dogumsal kalp hastaligi olan olgularinin %2-4’0 bilinen gevresel
ya da maternal nedenlerle iligkilidir. Maternal diyabetes mellitus,
fenilketondri, sistemik lupus eritematosus ve maternal ilac
almi  ve anne baba arasinda akraballk bulunmasi bilinen
nedenlerdendir (16, 22). Bulut ve ark. (14) yaptidi bir calismada
hastalarin %21.9’unda maternal ila¢ kullanimi mevcuttu. Tani
alan hastalarin annelerinde sistemik hastalik olarak en sik
diyabet (%5.7) bulunmaktaydi.Diyabetik anne bebeklerinde
daha sk asimetrik septal hipertrofi ile seyreden hipertrofik
kardiyomiyopati ve VSD, ASD, PD gibi DKH’da gértimektedir
(23, 24). Karagodl ve ark. (25) yapmis oldugu 88 DAB’nden
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olusan bir calismada %32.5 septal hipertrofi bildirmiglerdir.
Guven ve ark. (13) yaptiklan c¢alismada DKH’li bebeklerin
%15’inde anne-baba arasinda akrabalik tespit edilmis olup,
bunun gogunlugunun birinci dereceden oldugu saptanmigtir.
Bizim calismada DKH olan bebeklerde ebeveyn akrabalik
orani %19.9 olup bunlarin %70’ini 2.derece akrabalik oldugdu,
annelerin %20.8’inde gebelikte teratojen olan ya da olmayan ilag
kullanimi ve %9.3’Undn DAB 6ykisu mevcuttu. Bununla birlikte
bu calismada DAB'nin %32.4’Unde ASD, %23.5’inde VSD,
%17.6’sinda PD ve %20.6’sinda septal hipertrofi kaydedildi.

Dogumsal kalp hastaligi ile iliskisi en iyi bilinen ve en sik gortlen
kromozomal anomali Trizomi 21°dir (14,26,27). Reinhold ve ark.
(28) yaptidi 814 DKH olgusunu igeren bir ¢calismada hastalarin
%5.6’sinda genetik sendrom saptarken, en sik olani %1.4 ile
Down Sendromu’ydu. Bu galismada benzer oranlar saptanmis
olup %7.1’inde genetik serdrom ve %2.7’inde Down Sendromu
bulundu (Tablo VI). Down Sendromlu olgulardaki kardiyak
defektlerin yaklasik yarisi AV kanal defektidir. Kalan patolojilerin
cogunu ise VSD, ASD ve PDA olusturmaktadir (14). Aydogdu ve
ark. (29) calismasinda ise %42.9 ile VSD ilk sirada yer almakta
olup, %37.5 ile ASD ikinci sirada yer almaktadir. Calismamizda
ise Down Sendromlu hastalarin %50’unda ASD, %30’sinde
ASD ve %20'sinde PDA kaydedildi.

Dogumsal kalp hastaliklari olan gocuklarin yaklasik %26.5’inde
ekstrakardiyak malformasyonlar goérilmekte, bu da komorbidite
ve mortalite riskini daha da artirmaktadir (30). Bosi ve ark.
(81) 2442 DKH olgusunun ekstrakardiyak malformasyon
sikigini %25.8 olarak bildirirken, en sik etkilenen sistemi GIS
saptamiglardir. Calismamizda olgularin %10.1’inde (n=37) bir
veya daha fazla majér ekstrakardiyak anomali saptanirken,
literatire benzer sekilde %25.9unu  GIS  anomalileri
olusturmaktaydi.

Telekardiyografi kalbin yeri ve boyutu, kardiyomegali varligi
ve pulmoner kan akimi hakkinda bilgi verir (32). Kamasak
ve ark. (33) yaptigl bir caismada 308 UfurumU olan olgular
incelenmis, kardiyak patolojisi olan 49 hastanin 15’inde KTO
yuksek ve bunlarin da sadece 3'Unde DKH tespit edilmistir. Ayni
calismada TELE’nin DKH tanisinda tek basina yeterli olmadigini
belirtmislerdir.  Yenidogan Unitemizde KTO hesaplanabilen
bebeklerde siyanotik DKH olan grupta KTO anlamli yUksek
bulundu (p<0.05). Nitekim KTO’nun normalden fazla ise DKH
acisindan anlamli bir bulgu iken KTO orani normal olan DKH
tanisinda tek basina yeterli olmadidr unutulmamalidir. Pediatrik
kardiyoloji ya da EKO imkani olmayan merkezlerde fizik
muayene ve vital bulgulara ek olarak TELE yardmci arag olarak
kullanilabilir.

Son vyillarda DKH’ye erken tani konulabilmesi icin, nabiz
oksimetre taramasi yapimasi Oneriimektedir (34). Amerikan
Pediatri Akademisi'nin dnerisine gore, sag Ust ekstremite ve
alt ekstremite saturasyonlarindan herhangi biri %90'in altinda
ise ekokardiyografik olarak siyanotik DKH’nin diglanmasi
gerekmektedir (35). Calismamizda hastalarin oksijen saturasyon
Olcim ortalamasi %94.65+7.86 olarak saptanirken, bu dlgim

Turkiye Cocuk Hast Derg /Turkish J Pediatr Dis / 2022; 16: 191-199



198 Karapinarl A ve ark.

siyanotik DKH anlamli distk bulundu (p<0.05). Arlettaz ve ark.
(86) galismasinda 3262 YD’nin dogumdan sonra 6 ile 12 saat
arasinda postduktal saturasyon dlcimd yapilmistrr. ik dlgiimde
saturasyonu<%90 saptanan 21; kontrol 6lcimUnde saturasyonu
<%95 Olgllen 3 hastaya EKO yapimig, 17 tanesinde DKH
saptanmis olup bunlarin da 15’inde siyanotik DKH oldugu rapor
edilmistir. Saturasyonu >%94 olan 23 hastada ise sonradan
cesitli nedenlerle EKO yapilmis olup hepsinde asiyanotik DKH
saptandigi gortldu. Calismamizda tek zamanli nabiz oksimetre
olctimleri yapilmis olup asiyanotik DKH olan grupta SatO2 >%
94 olanlarin ve siyanotik DKH grupta ise SatO2 <%90 olanlarin
cogunlukta oldugu kaydedildi (p<0.05). Asiyanotik DKH
grubundaki hastalarin nabiz oksimetre dlgtimu <%90 olanlarda
en sik yatis sebebini %66.7 (n=24) ile solunumsal hastaliklar
olusturdugu gorildid (p<0.05). Bulgularimiz nabiz oksimetrik
taramanin asemptomatik yenidoganlarda siyanotik DKH'yi
saptamak icin etkili, dogru ve guvenilir bir yol oldugunu,hastalarin
saturasyon olcUmleri kalici olarak <95 %’in altindaysa ve/veya
klinik belirtiler eslik ediyorsa DKH ydntnden pediatrik kardiyoloji
tarafindan degerlendiriimesini desteklemektedir.

Dogumsal kalp hastalikli olgularda mortalite oranlar merkezlere

gore degismektedir. En sik 61Um nedenleri iginde kalp yetmezIigi,
sepsis ve pndmoni yer almaktadir (14, 21). Benzer sekilde
calismamizda da en sik 6lum nedenleri sirasiyla sepsis (%72),
kardiyak nedenler (%20), dissemine intravaskiler koagulasyon
(%4) ve metabolik kriz (%4) olarak kaydedildi. Olim oranlarini
Karabiyik ve ark. (37) calismasinda %4.2 ve Tokel ve ark. (38)
calismasinda ise %23.6 rapor etmislerdir. Mortalite oranlarinin
Tokel ve ark. (38) calismasinda ytksek olmasi ise merkezin
baslica girisimsel ve duzeltici operasyonlarin yapildigi merkez
olmasina, intra ve postoperatif komplikasyonlarin fazla
gortlmesine bagl olabilecegini belirtmislerdir. Karabiyik ve ark.
(87) calismasinda 6lim oranin disik saptanmasi, calismanin
tarama galismasi olmasi ve DKH sikliginin distk olmasindan
kaynaklanabilir. Calismamizda ise 6lUm orani %6.8 saptanmis
olup, bu olgularin 6lum nedeni tek basina kardiyak patolojilere
bagl olmayip, eslik eden prematlrite, kromozomal veya
ekstrakardiyak anomaliler ve cogu kez ventilatdr tedavisine
bagl komplikasyonlarin da bu orani artirdigi disdnulmtstar.

SONUG

Calismamizda yaklasik dort yillik dénemde yenidogan klinigimize
yatirlarak izlenen hastalar arasinda DKH sikligi %13.2 olup
bu hastalarin énemli bir kisminda asiyanotik kalp hastaliklari
saptandl. Hastalarin en sk kalp disi nedenlerle hastaneye
basvurdugu, bunlar icinde de siklikla solunum sikintisi oldugu;
en sk kardiyoloji konsultasyonu nedeni ise %27.4 ile GfGrim
duyulmasi, bunu sirasiyla solunum sikintisi (%15.9), prematirite
(%10.1), metabolik hastalik (%9.9) takip ettigi gortldu. Hastalarin
%96.7 (n=353)’sinde yenidogan déneminde bulgu goértldigu
icin DKH’den suphelenilerek ekokardiyografi yapimisti.
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Yenidogan bebek 6lUmlerinin en dnemli nedenleri arasinda DKH
Onemini korumaktadir. Yenidoganlarda en 6nemli klinik DKH
bulgusu patolojik Uftrtim duyulmasidir. Bunun yaninda kalp digl
nedenlerle yatirlan yenidoganlarda da DKH olabilecegi, dikkatli
fizik muayene ve izlem yapiimasi gerektigi, erken tani ve tedavinin
DKH i¢in 6énemli oldugu unutulmamalidir. Prematutre bebekler,
kromozomal veya ekstrakardiyak anomalileri saptanan olgular
ve DAB’lerde siklkla eslik eden kardiyovaskiler sorunlarla
karsilaglimaktadir. Bu hastalarda morbidite ve mortalite riski
tagidigindan rutin  ekokardiyografik degerlendirmenin yararli
olacagl dusunulmektedir.
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Nefrotik Sendrom Tanili Cocuklarin Son Bes Yilda Hastaneye
Yatis Endikasyonlari ve Prognozlari

Causes of Hospitalization and Prognosis of Children with Nephrotic
Syndrome in The Last Five Years

Bahriye ATMIS, Derya CEVIZLI, Aysun KARABAY BAYAZIT

Gukurova Universitesi Tip Fakilltesi, Cocuk Saghgi ve Hastaliklan Anabilim Dali, Gocuk Nefroloji Bilim Dali, Adana, Tirkiye

0z
Amac: Bu calisma ile klinigimizde nefrotik sendrom tanisiyla takip edilen ¢ocuklarda hastaneye yatis nedenlerinin
belirlenmesi, klinik 6zelliklerinin incelenmesi ve prognozlarinin degerlendiriimesi amaclandi.

Gerec ve Yontemler: Calismamizda Cukurova Universitesi Cocuk Nefroloji Bilim Dalinda nefrotik sendrom tanisiyla
takip edilen hastalarin son bes yildaki hastaneye yatis nedenleri incelendi. Halen takibimizde olan hastalar ise prognozlari
acisindan degerlendirildi.

Bulgular: Cukurova Universitesi Tip Fakultesi Cocuk Nefroloji servisine nefrotik sendrom tanisiyla 2015-2019 yillan
arasinda toplam 117 ¢ocuk 299 kez yatirildi. Bu hastalarin 58’i (%49.6) kizdi. Hastalarin ortalama yatis gtinii 9.98+16.91
gundu. Hastalarin en sik yatis nedenleri ritiksimab inflzyonu (%24.7), bdbrek biyopsisi (%22.1), pulse metilprednisolon
(%12.7), agir 6dem (%12.4) ve enfeksiyonlardi (%11). Takibe devam eden hastalar prognozlari agisindan incelendiginde
hastalarin %51.5°U remisyonda iken %17.4’Une evre 5 kronik bébrek hastaligi nedeniyle renal replasman tedavisi (RRT)
baslandi. Son takiplerinde RRT yapilan hastalarin ortalama hastanede yatis gunt 24.4+33.1 gin iken, RRT ihtiyaci
olmayan hastalarda 7.9+10.7 gindu (p <0.001). Hastalarin hastanede toplam yatis sUreleri ile mortalite arasinda anlamli
bir iliski saptanmadi (p = 0.62). NS tanil hastalarda RRT yapilmasi ile mortalite arasinda anlamli bir iliski saptandi (p
<0.001).

Sonug: Hastanemiz bodlgemizde bir referans hastanesi oldugundan klinigimizde ¢ok sayida NS tanili gocuk hasta
takip ediimektedir. Hastanede toplam yatis gun sayisi ile morbiditeye ve mortaliteye neden olan RRT ihtiyaci arasinda
anlamii bir iligkili bulunmustur. Nefrotik sendromlu ¢ocuk hastalarin prognozu cogunlukla iyi olsa da hayati tehdit edici
komplikasyonlar ve mortalite gdrilebilmektedir.

Anahtar Soézciikler: Cocuk, Nefrotik sendrom, Prognoz, Yatis endikasyonu

ABSTRACT

Objective: The aim of this study was to determine the causes of hospitalization, to examine the clinical features and to
evaluate the prognosis in children with nephrotic syndrome who were followed-up in our department.

Material and Methods: In this study, the causes of hospitalization in the last five years of the children with nephrotic
syndrome who were followed-up in the Department of Pediatric Nephrology at Cukurova University were examined. The
patients who are still under follow-up were evaluated in terms of their prognosis.
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Results: A total of 117 children were admitted to the Pediatric Nephrology ward 299 times between 2015-2019 with the diagnosis of
nephrotic syndrome. Fifty-eight (49.6%) of these patients were girls. The mean hospitalization day of the patients was 9.98+16.91 days.
The most common reasons for hospitalization were rituximab infusion (24.7 %), kidney biopsy (22.1%), pulse methylprednisolone (12.7%),
severe edema (12.4%) and infections (11%). The patients who are still follow-up were examined in terms of their prognosis, 51.5% of the
patients were in remission, while kidney replacement therapy (KRT) was initiated in 17.4% due to stage 5 chronic kidney disease. While the
mean hospitalization day of the patients who underwent KRT in their last follow-up was 24.4+33.1 days, it was 7.9+10.7 days in patients
who did not require KRT (p <0.001). There was no significant relationship between the length of stay in the hospital and mortality (p =
0.62). A significant relationship was found between performing KRT and mortality in children with NS (p <0.001).

Conclusion: Since our hospital is a reference hospital in our region, many pediatric patients with NS diagnosis are followed in our department.
A significant correlation was found between the total length of stay in hospital and the requiring for KRT, which causes morbidity and mortality.

Although the prognosis of children with nephrotic syndrome is usually good, life-threatening complications and mortality can be seen.

Key Words: Children, Nephrotic syndrome, Hospitalization, Prognosis

GIiRIS

Nefrotik sendrom (NS) cocukluk caginda en sk gorllen
glomertler hastaliklardan biridir. Masif proteindri (>40 mg/
m2/saat), hipoalbuminemi (<2.5 g/dL), 6dem ve hiperlipidemi
ile karakterizedir (1). Cocuklarda prevelansi 16/100000, vyillik
insidansi ise 2-7/100000 olarak bildirilmistir (2). NS’lu hastalar
baslangic yasina, bdbrek patoloji bulgularina ve steroid
tedavisine verdikleri yanita gore siniflandirilir (3). Ayrica NS’lu
¢ocuklarin verilen steroid tedavisine yanitina gore prognozlari
degisir. NS’lu secilmis vakalarda biyopsi gereKiiligi, steroide
direncli vakalarda diger intravendz uygulanan immunsupresif
tedaviler ve cesitli komplikasyonlar (enfeksiyon, akut bobrek
hasari, agir 6dem, tromboz) ile hastaneye yatis gerekmektedir.
Bu c¢alisma ile klinigimizde nefrotik sendrom tanisiyla takip edilen
cocuklarda hastaneye yatis nedenlerinin belirlenmesi, Klinik
ozelliklerinin incelenmesi ve prognozlarinin  degerlendiriimesi
amaclandi.

GEREC ve YONTEMLER

Calismamiza, Gukurova Universitesi Tip Faklltesi Cocuk
Nefroloji Bilim Dalinda nefrotik sendrom tanisi ile izlenen 1-18
yas arasinda olan ve son bes yilda Gocuk Nefroloji servisine
nefrotik sendrom tanisiyla yatan hastalar dahil edildi. Hastalarin
yaslari, cinsiyetleri, biyokimyasal tetkikleri, histopatolojik tanilari,
hastaneye yatis zamanlar, hastaneye yatis endikasyonlari,
hastanede toplam yattiklar gin sayilari, hastaneye yatis sayilari
kaydedildi. Ayrica, bu hastalardan halen takibimizde olanlarin
prognozlari incelendi.

Hastalarda nefrotik sendrom tanisi Uluslararasi Cocuk Bdbrek
Hastallklan Calisma Grubu (ISKDC) kriterlerine1 gore masif
proteindri (24 saatlik idrarda protein atlimi >40 mg/m?/saat veya
sabah ilk idrarda protein/kreatinin >2 mg/mg), hipoalbuminemi
(2.5 g/dL) ve 6dem varligi ile konuldu. Remisyon, &demin
dizelmesi ile 24 saatlik idrarda protein atiliminin <4 mg/m?/saat
veya Ug gun Uste anlik idrar tetkikinde protein negatif veya eser
olmasi olarak tanimlandi (1). Relaps, 6dem ile birlikte 24 saatlik

idrarda protein atiiminin >40 mg/m?/saat veya Ug gin Ust Uste
spot idrarda protein +2 veya daha fazla olmasi olarak tanimlandi
(1). Tahmini glomerdiler filtrasyon hizi (€GFR), Schwartz formUld
kullanilarak hesaplandi (4). Kronik bdbrek hastalig (KBH) evreleri
KDIGO (Kidney Disease Improving Global Outcomes) kilavuzuna
gore eGFR>90mI/dk/1.73 m? ise evre 1 KBH, eGFR:60-89 ml/
dk/1.73 m? ise evre 2 KBH, eGFR:30-59 ml/dk/1.73 m? ise evre
3 KBH, eGFR:15-29 ml/dk/1.73 m?ise evre 4 KBH ve eGFR<15
ml/dk/1.73 m? renal replasman tedavisi (RRT) gerektiren kronik
bdbrek yetmezligi olup evre 5 KBH olarak tanimlanmistir (5).

Calisma 6ncesinde Gukurova Universitesi Tip  Fakdltesi
Girisimsel Olmayan Klinik Arastirmalar Etik Kurulundan onay
alindi (Tarih: 06/12/2019, Sayr: 94/9).

istatistiksel analiz

istatistiksel degerlendirme icin SPSS 17.0 (SPSS, Chicago, IL,
USA) kullanildi. Kategorik degiskenler sayllar ve ylzde olarak
ifade edilirken, surekli degiskenler ortalama ve standart sapma
olarak belirtildi. Surekli degiskenler icin dagilimin  normalligi
Shapiro-Wilk testi ile dogrulandi. Normal dagilima uymayan
sUrekli degiskenlerin iki grup arasinda karsilastirimasi icin Mann-
Whitney U testi kullanildi. Student t-test normal dagilan strekli
degiskenlerde gruplar arasl sayisal degiskenleri karsilastirmak
icin kullanildi. p degeri <0.05 istatistiksel olarak anlamii kabul
edildi.

BULGULAR

Cukurova Universitesi Tip Fakultesi Cocuk Nefroloji servisine
nefrotik sendrom tanisiyla 2015-2019 vyillari arasinda toplam
117 cocuk 299 kez yatirldi. Bu hastalarin 58’ (%49.6) kiz, 59’u
(%50.4) erkekti. Yatis aninda hastalarin ortalama yasi 9.85+5.22
yildi. Hastalarin ortalama yatis gint 9.98+16.91 gindu. Toplam
299 yatigin yillar arasinda dagiimina bakildiginda, 2015 yilinda
66 yatis (%22), 2016 yilinda 58 yatis (%19.4), 2017 yilinda 43
yatis (%14.4), 2018 yilinda 44 yatis (%14.7) ve 2019 yilinda ise
88 yatis (%29.5) bulundu. Hastalarin hastaneye yatis sikliklarina
bakildiginda bir kez yatan hasta sayisi 55 (%47), iki kez yatan
hasta sayisi 24 (%20.5), U¢ kez yatan hasta sayisi 11 (%9,4)
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Tablo I: Nefrotik sendrom tanili hastalarnn hastaneye vyatis
endikasyonlari.

Yatis nedeni n (%)
Rituksimab tedavisi 74 (24.7)
Bobrek biyopsisi 66 (22.1)
Pulse metilprednisolon 38 (12.7)
Agir 6dem 37 (12.4)
Enfeksiyonlar 33 (11)
Ekulizumab tedavisi 14 (4.7)
Pulse siklofosfamid 9 (3)
Albiimin tedavisi 8 (2.7)
Plazmaferez 6 (2)
Akut bobrek hasari 5(1.7)
ileri tetkik 4(1.3)
Tromboz 2 (0.7)
Diyabetes mellitus 2 (0.7)
Konviilziyon 1(0.9)
Toplam 299 (100)

Tablo llI: Takibe devam eden nefrotik sendrom tanili hastalarin
prognozlari.

Prognoz n (%)
Remisyon 53 (51.5)
Devam eden proteiniiri 24 (23.4)

Renal replasman tedavisi
Hemodiyaliz 1
Periton diyalizi
Bobrek transplantasyonu

Tekrarlayan relaps
Evre 3 kronik bébrek hastahgi
Toplam

ve dort veya daha fazla kez yatan hasta sayisi 27 (%23.1)'di.
Hastalarin ortalama yatis sayisi 2.57+2.41°di. NS tanil hastalarin
en sk yatis nedenleri ritksimab inflzyonu (%24.7), bdbrek
biyopsisi (%22.1), pulse metilprednisolon (%12.7), agir 6dem
(%12.4) ve enfeksiyonlardi (%11). NS tanili hastalarin hastaneye
yatis endikasyonlari Tablo I' de gosteriimigtir.

NS tanil hastalar en sik kis mevsiminde (%30.3) yatirimisti.
Hastalarin 15’1 (%12.8) Suriyeli milteciydi. Hastalarin 87’sine
(%74.3) bodbrek biyopsisi yapilmisti, biyopsi yapilan hastalar
arasinda en sk saptanan histopatolojik tani minimal lezyon
hastaligiydi  (%40.2). Bdbrek biyopsisi yapilan hastalarin
histopatolojik tanilan Sekil 1’de gosterilmistir.

Ylz on yedi hastanin 103’0 Gocuk Nefroloji Bilim dalinda takibe
devam etti. Takibe devam eden hastalar prognozlan agisindan
incelendiginde hastalarin %51.5’G remisyonda iken %17.4’tne
evre 5 kronik bobrek hastalidi nedeniyle RRT baslandi (Tablo
l). NS tanii ve hemodiyaliz tedavisi yapilan iki hasta, bdbrek
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Sekil 1: Nefrotik sendrom tanili hastalarin histopatolojik tanilarina
g6re dagiimi. (MLH: minimal lezyon hastaligi, FSGS: Fokal segmental
glomertiloskleroz, MPGN: membranoproliferatif glomerdilonefrit, MGN:
Membrandz glomerdlonefrit, DDD: Dens depozit hastaligi)
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Renal Replasman Tedavisi

Sekil 2: Son kontrollerinde renal replasman tedavisi yapilan ve
yapilmayan hastalarin hastanede toplam yatis gtnleri.

transplantasyonu yapilan bir hasta ve periton diyalizi yapilan bir
hasta dldu.

Hastalarin hastaneye yatis sayisi ve toplam yatis gint kizlar ve
erkekler arasinda anlamii farkliik géstermiyordu (p> 0.05). Son
takiplerinde RRT yapilan hastalarin ortalama hastanede yatis
gunu 24.4+33.1 gun iken, RRT ihtiyaci olmayan hastalarda
7.9+10.7 guindi (p<0.001) (Sekil 2). NS tanili hastalarin
hastanede toplam yatis sureleri ile mortalite arasinda anlamli bir
iliski saptanmadi (p = 0.62). NS tanill hastalarda RRT yapiimasi
ile mortalite arasinda anlamli bir iliski saptandi (p <0.001).

TARTISMA

Nefrotik sendrom cocukluk caginda sik gortlen glomerdler
hastaliklardandir. NS’lu gocuklarin yaklasik %80’i minimal lezyon
hastaligidir. Hastalarin steroide olan cevabi prognozun énemili
bir gostergesidir. Steroide cevap verenlerde KBH gelisme



riski cok dusUktUr (B). NS tanili cocuklarin takiplerinde relaps
sirasinda gelisen anazarka tarzinda 6dem, immunsupresif
tedavi inflzyonlar, trombotik olaylar, enfeksiyonlar, akut
bdbrek hasar (ABH) gibi komplikasyonlarla veya RRT yapilmak
Uzere hastaneye yatis gerektirmektedir. Bu galismada Ug¢uncu
basamak bir hastane olan merkezimiz Cocuk Nefroloji bilim
dalinda NS tanisi ile takip edilen hastalardan son bes yilda yatis
gerektiren 117 hastanin demografik, klinik ve histopatolojik
Ozellikleri incelendi. Halen takibine devam eden 103 hasta ise
prognozlar agisindan incelendi.

Literatlirde bakildiginda NS’un erkeklerde kizlara oranda daha
sik oldugu bildirilmistir (7,8). Bizim ¢alismamizda ise E:K 1.02/1
olarak bulundu. Literattrden farkli olarak erkek ve kiz hastalarin
oranlarinin neredeyse ayni olmasinin galismamizda sadece
hastaneye yatis yapilan hastalarin dahil edilmesi nedeniyle
oldugu dusunulmektedir. Calismamiza dahil edilen hastalarda
en sik saptanan histopatolojik tanilar literattirle uyumlu olarak
siraslyla MLH ve FSGS’di (9-11). Yimaz ve ark.(7) tarafindan
bildirilen ve 289 NS tanill cocuk hastanin alindigi bir galismada 6
yas altinda bobrek biyopsisi yapilan hastalarda en sik patolojik
tani MLH iken ikinci siklikta FSGS bulunmustur. Hacihamdioglu
ve ark. (8) tarafindan bildirilen bir calismada ise en sk
histopatolojik taninin FSGS oldugu bildirilmistir. Calismalarda
histopatolojik tani farkliliklarinin calismaya dahil edilen hastalarin
Ozellikleri ile ilgili oldugu dusunuldu.

Rheault ve ark. tarafindan yapilan ve 336 NS tanili cocuk hasta
alindig! bir galismada hastalarin 615 kez olan hastane yatiglari
degerlendirilmistir (10). Ug villik calisma periyodu boyunca
hastalarin %60.1’i bir kez hastaneye yatarken, %21.7’si iki kez,
%7.1’i Ug kez ve %11.1’i dort veya daha fazla kez hastaneye
yattigi bildirilmistir (10). Bizim ¢alismamizda da benzer sekilde
hastalarin %47’sinin bir kez hastane yatisi vardi. Kumar ve
ark. bildirdigi bir calismada 148 NS tanili gocuk hastanin 162
kez hastane yatisinda en sik yatis nedenleri sirasiyla, anazarka
tarzinda 6dem, enfeksiyon, hipovolemi, tetani ve hipertansif
ensefalopati olarak bildirilmistir (12). Ajayan ve ark. (13)
hastaneye yatis nedenleri arasinda hastalarin %36.6’sinda major
enfeksiyon bildirirken, Wei ve ark. (14) enfeksiyon nedeniyle ile
yatis oranini %18 olarak bildirmiglerdir. Bizim c¢alismamizda
ise enfeksiyon nedeniyle yatis orani %11 olarak bulundu.
Literatirde NS’lu cocuk hastalarin hastaneye yatis nedenleri
arasinda farkliiklarin olmasi g¢alismanin yapildigi hastanenin
Ozellikleri, gcalismanin slresi ve galismaya dahil edilen hasta
sayilari ile iliskili oldugu dustndlmektedir.

LiteratUrde NS tanili cocuklarin hastane yatislarinda ABH sikligini
arastiran bir calismada hastalarin %50.9’unda ABH gelistigi
bildirilmistir (10). Baska bir calismada ise 10 yilda 508 NS tanili
cocuk hastanin hastaneye yatis nedenleri arasinda ABH sikligi
%1 olarak bildirilmistir (14). Bizim calismamizda da benzer
sekilde ABH sikligi %1.7 oraninda bulundu. Calismamizda ik
calismaya gore ABH sikliginin daha az saptanmasinin nedeni
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hastalarin sadece hastaneye yatis nedenleri arasinda ABH
sikligina bakilmasi ve yattigi strede gelisen ABH ataklarinin dahil
edilmemesidir.

Calismamizda hastalann ortalama yatis sureleri 9.98+16.91
gundU. Kumar ve ark. ise galismalarinda hastalarin ortalama
yatis slreleri 10£6.8 gln olarak bildirmiglerdir (12). Ayni
calismada enfeksiyon nedeniyle yatan hastalarin hastanede
yatiglari ortalama 12+8 gun iken enfeksiyon digl nedenlerle yatan
hastalarin ortalama yatis sureleri 8+5 gin olarak bildirilmistir
(p<0.001) (12).Wei ve ark. (14) Tayvan’dan 10 yillk periyodda
176 NS tanili hastanin 508 yatisini inceledikleri calismalarinda
benzer sekilde enfeksiyon varliginin hastanede yatis suresini
uzattigi bildirilmistir.

Wei ve ark.(14) calismasinda NS tanili ¢cocuklarin hastaneye
yatiglari  mevsimlere gore degerlendirildiginde enfeksiyon
nedeniyle yatiglarin en sk ilkbaharda yapildigi, enfeksiyon
disi nedenlerle yatislarin ise en sik yaz mevsiminde yapildidi
bildirilmistir. Bizim galismamizda ise tUm hastalarda en sik yatis
yapilan mevsim kisti. Galismamizdaki bu farkliigin nedeni olarak
iki calismadaki yatis nedeni sikliklarinin farkli olmasidir.

Hastalarin prognozlar agisindan degerlendirdigimizde halen
takip edilen 103 hastanin %17.4’Unde evre 5 KBH nedeniyle
renal replasman tedavisi baglandi. Literatirde 631 NS tanil
cocuk hastanin alindigi bir calismada hastalarin %1.7’sinde
ortanca 3.9 vyl takip slresi sonunda evre 5 KBH gelistigi
bildirimistir (15). Sadece steroide direncli NS tanii ¢ocuk
hastalarin alindigi bir calismada ise hastalarin %26.8’inde evre 5
KBH gelistigi bildirilmistir (16). Ulkemizden bildirilen bir calismada
ise 3 yillik takip sonunda kronik bdbrek yetmezIligi orani %7.7
iken 5 yillik takip sonunda bu oran %9 olarak bildirilmistir (8).
Calismalardaki evre 5 KBH gelisen hastalarin oranlarindaki
farkliliklarin galismaya alinan hastalarin farkli gruplardan (yatan
hastalar, sadece steroide direncli NS tanili hastalarin vb.) olmasi
nedeniyle oldugu distndlmektedir.

Calismamizda Klinigimizde takibe devam eden 103 hastada
mortalite RRT tedavisi yapilan dort hastada (%3.88) goraldu.
Bu hastalarin hastanede toplam yatis sureleri digerlerine gére
anlaml olarak daha uzun bulundu. Literatire bakildiginda ise
Trompeter ve ark. (17) steroide yanith NS tanili 152 ¢ocuk
hastanin uzun dénem prognozunu bildirdigi ¢calismalarinda 11
Olim gdrdlmustlr. Prasad ve ark. (18) ise hastaneye yatiglarda
ABH gelisen NS tanili 13 hastanin Ugtnde 6lUm oldugunu
bildirmiglerdir. Carter ve ark. (15) bildirdigi calismada ise 631
NS tanill gocuk hastanin ortanca 3.9 vyil takipleri boyunca 6len
hastalari olmamistir. Uzun dénem prognozu genellikle iyi olan
NS tanili cocuklarda gelisen komplikasyonlar mortaliteyi ve
morbiditeyi arttirmaktadir.

Calismamizin  retrospektif olarak yapilmasi ve calisma
suresinin bes yillik bir periyod olarak belirlenmesi ¢alismamizin
kisithliklarindandir.
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Analysis of Two Hundred and Eighty Nine Patients. Med Bull Haseki
2017;55:280-5.

Hacihamdioglu DO, Kalman S, Faysal Gék F. Long-term results
of children diagnosed with idiopathic nephrotic syndrome; single
center experience. Turk Pediatri Ars 2015;50:37-44.

9. Internationale Study of Kidney Disease in Children; prediction of
histopathology from clinical and laboratory characteristics at time
of diagnosis, Kidney Int 1978;13:159-65.

. Rheault MN, Zhang L, Selewski DT, Kallash M, Tran CL, Seamon
M, et al. AKI in Children Hospitalized with Nephrotic Syndrome.
Clin J Am Soc Nephrol. 2015 Dec 7;10(12):2110-8.

11. Carpenter SL, Goldman J, Sherman AK, Selewski DT, KallashM, Tran

CL, et al. Association of infections and venous thromboembolism

in hospitalized children with nephrotic syndrome. Pediatr Nephrol

2019; 34:261-7.

12. Kumar M, Ghunawat J, Saikia D, Manchanda V. Incidence and risk

Sonug olarak, hastanemiz bdlgemizde bir referans hastanesi
oldugundan Klinigimizde cok sayida NS tanill cocuk hasta
takip ediimektedir. Calismamizda nadir olmayan siklikta hayati 8.
tehdit edici komplikasyonlar ile yatan bu hastalarda hastanede
toplam yatis gin sayisi ile morbiditeye ve mortaliteye neden
olan RRT ihtiyaci arasinda anlamli bir iliskili bulunmustur.
Nefrotik sendromlu c¢ocuk hastalarin  prognozu ¢ogunlukla
iyi olsa da hayati tehdit edici komplikasyonlar ve mortalite de 1
gorulebilmektedir.
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The Relationship Between Cytomegalovirus Antibody
(Anti-CMV) Test Positivity and Some Hematological and
Biochemical Parameters in the Pediatric Age Group

Pediatrik Yas Grubunda Cytomegalovirus Antikor (Anti-CMV) Testi
Pozitifliginin Bazi Hematolojik ve Biyokimyasal Parametrelerle lliskisi
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ABSTRACT

Objective: Cases of Cytomegalovirus (CMV) infection are encountered in the early stages of life in developing countries.
The aim of this study is to specify the seroprevalence of CMV-IgM and IgG in pediatric patients and to indicate its
relationship with certain hematological, serological, and biochemical parameters.

Material and Methods: Serological test results of CMV-IgM and CMV-IgG in children aged 0-14 with CMV as a
causative agent were analyzed retrospectively in the blood samples sent to the Microbiology Laboratory of Dursun
Odabas Medical Center of Van Yuzuncu Yil University between 2013 and 2015. The relationship with hematological and
biochemical parameters was investigated in the cases with positive CMV-IgM resullts.

Results: CMV-IgM and IgG tests were studied in 1.385 children. It was determined that 58% of these children were
boys and 42% were girls. A total of 112 (8.2%) of the 1.363 patients who were tested for CMV-IgM were found to be
positive. The decrease in IgM with age was found to be statistically significant (p<0.01). It was determined that 707
(95.3%) of 742 patients who were tested for CMV-IgG were positive. Similarly, the increase in IgG parallel to age was
found to be statistically significant (p<0.05). The correlation between positivity values of CMV-IgM-positive patients and
patients’ hematological, serological, and biochemical parameters were calculated separately. It was noted that the
significant value in the correlation was C-reactive protein with 0.49 (p<0.01).

Conclusion: CMV-IgG seroprevalence was found to be higher compared with studies conducted in developed countries.
Accordingly, we think that increased C-reactive protein levels will be useful in the diagnosis of CMV.

Key Words: C-reactive protein, Cytomegalovirus, Hematologic parameters, Pediatrics

0z

Amagc: Gelismekte olan Ulkelerde yasamin erken donemlerinde Cytomegalovirus (CMV) enfeksiyonu vakalarina
rastlanmaktadir. Bu galismanin amaci, pediatrik hastalarda Sitomegalovirlis-IgM ve IgG seroprevalansini belirlemek ve
bazi hematolojik, serolojik ve biyokimyasal parametrelerle iliskisini arastirmaktr.
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Gerec ve Yontemler: 2013-2015 yillar arasinda Van Yiiziinct Yil Universitesi Dursun Odabas Tip Merkezi Mikrobiyoloji Laboratuvarina
gonderilen kan 6rneklerinde, CMV’nin etken olarak dusinuldtigu 0-14 yas diliminden ¢ocuk hastalarin, CMV-IgM ve CMV-IgG serolojik test
sonuglart geriye dontik olarak incelendi. Ayni zamanda CMV-IgM sonucu pozitif bulunan olgularda bunlarin hematolojik ve biyokimyasal
parametrelerle iligkisi arastiridi.

Bulgular: 1385 cocugun CMV-IgM ve IgG testleri yapiimistir. Bu cocuklarin %58’inin erkek ve %42’sinin kiz oldugu belirlendi. CMV-
IgM bakilan 1363 hastanin 112’si (%8.2) pozitif oldugu belirlendi. IgM’in yasa bagl olarak azalmasi, istatistik olarak anlamli bulunmustur
(p<0.01). CMV-IgG bakilan 742 hastanin 707’sinin (%95.3) pozitif oldugu belirlendi. Benzer sekilde immunoglobulin G seropozitifliginin
yasa paralel olarak artigl, istatistik olarak anlamli bulunmustur (p<0.05). CMV-IgM pozitif hastalarin, pozitiflik degeri ile bu pozitifli degerinin
hematolojik, serolojik ve biyokimyasal parametrelerin her biri ile ayr ayrn korelasyonu hesaplandi. Korelasyonda anlamli ¢ikan degerin 0.49
ile C-reaktive protein oldugu dikkat cekti (p<0.01).

Sonug: CMV-IgG seroprevalansi gelismis Ulkelerde yapilan ¢alismalarla kiyaslandiginda yuksek olarak bulunmustur. Buna gore, yUkselmis

C-reaktive protein dizeylerinin CMV tanisinda yarar saglayacagini disinmekteyiz.

Anahtar Soézciikler: C-reaktif protein, Cytomegalovirus, Hematolojik parametreler, Pediatrik

INTRODUCTION

The only source of cytomegalovirus (CMV), which is also known
as human herpes virus-5 (HHV-5), is human, and it acts as a
pathogen that can infect individuals of all ages, sexes, and races
(1). It causes persistent or latent infections by forming nuclear
and cytoplasmic inclusions. It is one of the most common
causes of congenital viral infection in the world (2). Although
infants with congenital CMV appear to be healthy at birth, most
of them experience severe neurodevelopmental disorders (3).

The primary CMV infection is mostly seen in children and
adolescents, but it is also seen in adults (4). It is reported that
80% of children may be infected with CMV by the age of three
in low-income populations. Although most infections caused
by CMV are asymptomatic, children are an important source of
transmission for this virus into the home environment. More than
75% of childhood CMV infections are transmitted perinatally or
in the first years of life by salivation, maternal genital secretions,
or breast milk after reactivation of the latent maternal virus (5-6).
The seroprevalence of CMV has been reported between 40%
and 90%. This change has been reported to peak between the
ages of 15 and 49, including fertility, in parallel with increased
sexual activity and early childhood infection. National,
population-based seroprevalence studies are essential to
reliably assess CMV prevalence and risk factors for infection
in order to direct future preventive measures and estimate their
cost-effectiveness (7-8).

The aim of this study is to determine the seroprevalence of
CMV-immunoglobulin M (CMV-IgM) and CMV-immunoglobulin
G (CMV-IgG) in pediatric patients and to specify its relationship
with certain hematological, serological, and biochemical
parameters.

MATERIALS and METHOD

Serological test results of CMV-IgM and CMV-IgG in children
aged 0-14 with CMV as a causative agent were analyzed
retrospectively in the blood samples sent to the Microbiology
Laboratory of Dursun Odabas Medical Center of Van Yuzuncu
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Yil University between 2013 and 2015. CMV-IgM-positive
cases were investigated for their relationship with hematological
parameters (complete blood count, CBC; Hemoglobin, Hb; white
blood cells, WBC; lymphocytes, LY; neutropenia; eosinophilia;
thrombocytopenia presence; prothrombin time, PT; partial
thromboplastin time, PTT; erythrocyte sedimentation rate, ESR)
and biochemical parameters (aspartate aminotransferase, AST,;
alanine aminotransferase, ALT; lactate dehydrogenase, LDH;
and C-reactive protein, CRP).

Blood samples were centrifuged at 10.000 rpm for 15 minutes.
Serums were tested for CMV-IgM and CMV-IgG using a Cobas
E6G01 (Roche Diagnostics, Germany) analyzer. CBC was
analyzed with a Beckman Coulter LH780 (ABD) device and PT
and PTT with an STA compact (Stago, France) device in CMV-
IgM positive patients. AST, ALT, and LDH were analyzed with an
Architecht C8000 (Abbott Diagnostics, ABD) device, and CRP
was analyzed with an NFL BN-II (Siemens, Germany) device.

CMV-IgM (COI) was evaluated as follows: =1 was considered
positive, between 0.7 and 1 was considered to be undetermined,
and <0.7 was considered to be negative. CMV-IgG (IU/ml) was
evaluated as follows: =1 was considered positive, between
0.5 and 1 was considered to be undetermined, and <0.5 was
considered to be negative. Anemia was defined as a hemoglobin
level <11 g/dL, thrombocytopenia was defined as a platelet
count <150,000/mm3, and leukocytosis was defined as a
leukocyte count >11,000/mm?. Leukocyte counts <4,000/mm3
were considered leukopenia, neutrophil counts <1,500/mm?
were considered neutropenia, and eosinophil counts >0.5/mm?
were considered eosinophilia. Elevated mean platelet volume
was defined as >10.4 fL. Levels of PT >15 s, PTT >40 s, ESR
>20 mm/h, CRP >5 mg/dL, AST >40 U/L, ALT >40 U/L, and
LDH >500 U/L were accepted as elevated levels.

This study was conducted in accordance with the Helsinki
Declaration Principles. Ethics committee approval for our
study was obtained from our university’s committee (date:
10.08.2015, number: 08).

Statistical Analysis

Continuous variables, the mean and standard deviation, are
expressed as minimum and maximum values, while categorical



variables are expressed as numbers and percentages. In terms
of continuous variables, one-way analysis of variance was
used in comparisons based on categorical variables. Pearson’s
correlation coefficient was used to determine the relationships
between continuous variables, while the Chi-square test was
used to determine the relationships between categorical
variables. The Z test was used to compare the difference
between the ratios. The statistical significance level was taken
as 5% in the calculations, and SPSS Ver. 21.0 was used for
these calculations.

RESULTS

Demographic Information

A total of 1.385 children aged 0-14 years old were tested for
CMV-IgM and CMV-IgG between 2015 and 2017; 1.363 of
these children were tested for CMV-IgM, 742 were tested for
CMV-IgG, and 740 were tested for both CMV-IgM and CMV-
IgG. Eight hundred and three of the 1.385 children were male
(58%), and 582 were female (42%).

The Results of CMV-IgM

Out of the 1.363 patients who were tested for CMV-IgM, 790
(58%) were male, and 573 (42%) were female; 146 of 1.363
patients were found to be positive or undetermined. One
hundred and twelve (8.2%) patients were found to be positive
for CMV-IgM when the undetermined tests were excluded.
The rate of positivity was found to be 8.2% in male and female
patients (male: 65/790, female: 47/573).

A statistically significant relationship was found between IgM
seropositivity and age (p<0.01). The rate of IgM in a one-
year increase in the age of the children studied decreases by
0.69%. In this case, when estimating IgM seropositivity using
patient age, the accuracy reaches 71.3% (r: 71.3, p<0.01). In
other words, 71.3% of the variation in IgM seropositivity can
be explained by variation in age. Figure 1 shows the CMV-IgM
positivity of the patients according to age and gender.

The relationships between the hematological and other
biochemical parameters of the 112 patients found to be CMV-
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Figure 1: The Relationship between CMV-IgM positivity and age.
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Figure 2: The Relationship between CMV-IgG positivity and age.

IgM positive are summarized in Table I. The cut-off level of CMV-
IgM-positive patients and the correlation of the hematological,
serological, and biochemical parameters with this positivity
were calculated for each parameters separately. The value that
was considered to be meaningful in correlation was found to be
CRP at a rate of 49.1% (p<0.01) (Table ).

The Results of CMV-IgG

Of the 742 patients who were tested for CMV-IgG, 420 (57 %)
were male, and 322 (43%) were female; 717 of the 742 patients
were tested positive and considered to be undetermined.
Excluding the undetermined, 707 (95.3%) patients were found
to be positive for CMV-IgG. The rate of positivity was found to
be 95% in male and 95.7% female patients (male: 399/420,
female: 308/322).

Similarly, a statistically significant relationship was found
between IgG seropositivity and age (p<0.01). The rate of IgG in
a one-year increase in the age of the children studied increases
by 0.567%. In this case, when estimating IgG seropositivity by
using patient age, the accuracy reaches 48.6%. Positive values
in the neonatal period may be due to IgG antibodies from the
mother. The difference is statistically significant when CMV-
IgG values in patients between 1 and 5 years and between
5 and 14 years old, excluding the 0-years-old age group, are
compared (p<0.001). Figure 2 shows the CMV-IgG-positive
patients according to age.

DISCUSSION

Primary CMV infections occur mostly in adolescence or early
childhood and are usually asymptomatic in healthy children
and adults. Symptomatic CMV infections are generally
manifested as a non-specific febrile disease or as a mild, self-
limiting mononucleosis syndrome. However, there are many
reports of severe or prolonged symptomatic CMV infections
in immunosuppressive patients (9). Anti-CMV  IgM-type
antibodies indicate primary or recurrent infections, while IgG-
type antibodies indicate previous infections. IgM antibodies can
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Table I: Laboratory findings of CMV-IgM.

No.
Laboratory test n (%) Range Mean = SD Patients Correlation
tested
Hematologic parameters

Leukopenia (10%/mL) 3(2.7) 2.3-99.9 14.0-11.7 109 0.036
Leucocytosis (10%mL) 61 (54.5) 2.3-99.9 14.0-11.7 109 0.036
Neutropenia (10%/mL) 12 (10.7) 0.3-32.7 4.0-4.3 76 0.121
Eosinophilia (10%/mL) 11 (9.8) 0.0-1.9 0.3-0.3 76 -0.104
Anemia (Hb: g/dL)’ 29 (53.7) 5.6-15.9 10.9-2.0 54 0.072
Anemia (Hb: g/dL)t 27 (49.1) 6.1-14.0 10.9-2.0 55 -0.072
Thrombocytopenia (10%/mL) 26 (23.2) 0.2-786.0 301.1-192.3 109 -0.068
Pancytopenia 1(0.9 109

Elevated PT 22 (19.6) 11.8-110.0 16.9-12.4 68 0.008
Elevated PTT 7 (6.3) 20.5-73.6 32.3-7.9 68 0.051

Other parameters

Elevated ESR (mm/h) 15 (13.4) 3.0-57.0 19.1-12.3 41 -0.068
Elevated CRP (mg/L) 35(8ill:8) 3.2-268.0 18.9-41.6 86 0.491%
Elevated LDH (U/L) 44 (39.3) 4.2-2765.0 600.9-422.3 90 -0.042
Elevated AST (U/L) 83 (74.1) 17.0-1466.0 119.1-164.1 110 -0.012
Elevated ALT (U/L) 62 (55.4) 7.0-461.0 94.8-96.8 111 -0.018

* Above 1 year of age, : Under 1 year of age, #: p<0.01. ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, CRP: C-reactive
protein, ESR: Erythrocyte sedimentation rate, Hb: Hemoglobin, LDH: Lactate dehydrogenase, PT: Prothrombin time; PTT: Partial thromboplastin

time.

remain positive for a long time as well as become negative after
the formation of IgG antibodies. CMV-IgM positivity does not
indicate primary infection. CMV-IgM positivity can occur as a
false positivity because of reactivation as well as acute infection
(10).

Several studies have been performed on CMV seropositivity in
Turkey. Ataman et al. (11) reported that CMV-IgG seropositivity
increases with age, and the rates in age groups 1-6, 7-14, and
15-49 were 82.1%, 92%, and 97.8%, respectively. Koksaldi et
al. (12) reported that CMV-IgG positivity was found at a rate
of 96.2% in 0-14-year-old children admitted to Hatay Women
and Children Hospital. Okur et al. (13) reported that the CMV-
IgG and CMV-IgM seropositivity in patients between 0 and
18 years old in the Van Lake Region was 93.1% and 9.1%,
respectively. In a comprehensive study of Germany by Voigt et
al. (6), it was reported that between 2003 and 2006, the CMV-
IgG seropositivity of patients aged 1-7 was 93%. In the same
study, it was noted that CMV seroprevalence increased with
low socioeconomic status (CMV seroprevalence was 72% in
low-income populations, 61% in middle-income populations,
and 55% in high-income populations). Between 2011 and
2012, a national health and nutritional examination survey
reported 20.7% seroprevalence of CMV-IgG among children
between 1 and 5 years of age in the United States. It was also
reported that the lowest seroprevalence was in the 1-year-old
age group at 12.3% and that the highest seroprevalence was in
the 5-year-old age group at 31.1% (14). Compared with these
studies, the rates of CMV-IgG seroprevalence in our study were
89% for the 1-5-year-old age group and 97% for the 5-14-year-
old age group. The determination of seropositivity at such high
rates shows that Van province is in a high-risk group in terms
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of CMV infection. Compared with other cities in Turkey, Van
province, where this research was conducted, has a low level
of social and economic development (15). It is estimated that
the high CMV-IgG seroprevalence in this province is associated
with this situation.

Disease settings such as infections, tissue damage, and
immunological processes initiate a systematic response in the
organism in a certain process. These disease settings induce
the acute phase response, and the substances formed as a
result of the response are called acute phase reactants. CRP is
an acute phase reactant produced by the liver, especially under
the control of cytokines with interleukin-6 (16). Studies have
shown that there is a relationship between CMV antibodies
and high CRP levels. Zhu et al. (17) suggest that CMV infection
triggers an inflammatory response reflecting high levels of
CRP and partially paves the way for coronary artery disease
through CMV-induced inflammation. It is also argued that CMV
seropositivity is significantly correlated with high CRP levels,
which might stimulate a subclinical inflammatory response.
Nubling et al. (18) reported slightly elevated CRP levels
during active CMV infection in immunosuppressive patients.
Costalonga et al. (19) reported a relationship between the
severity of clinical findings in patients with active CMV infections
and elevated serum CRP levels. Similarly, de Matos et al. (20)
reported that CMP seroprevalence in Bahia, Brazil, shows a
statistically significant relationship between CRP levels in serum
samples and CMV. In our study, the correlation between CMV
level and CRP was also found to be statistically significant.

Jia et al. (21) reported that CMV DNA levels had a significant
association with ESR and CRP levels, so CMV infections could
play a role in the inflammatory response in ESR. In congenital



CMV infections, except for febrile diseases and hepatitis,
the increase in liver enzymes in CMV-IgM positivity has been
emphasized by some studies (22). In our study, the elevation
of ESR, LDH, AST, and ALT was found to be 13%, 39%, 74%,
and 55%, respectively. This positivity did not correlate with
CMV-IgM increases. In infectious diseases, either as a result
of a direct effect on the bone marrow or immune response to
the disease, different hematological findings may occur (23).
In our study, the rate of patients with leukocytosis, anemia,
and thrombocytopenia was found to be 55%, 50%, and 23%,
respectively. There was not a significant correlation.

In conclusion, the seroprevalence of CMV-IgG found in our
study was high compared to what has been found in developed
countries. Similar to other studies conducted previously, it has
been found that CMV-IgM seroprevalence decreases depending
on age and CMV-IgG seroprevalence increases depending on
age. The results of the study indicate that the increase of CRP
in CMV-IgM-positive patients is statistically significant.
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Amag: iskemi/Reperfiizyon (IR) hasar nativ ve nakil bébrekte akut bdbrek hasarinin énemli bir nedenidir. Bu durum
oksitadif bir ortam olusturarak doku hasarina neden olur. Bu galismanin amaci kisa sureli akut selenyum (Se) tedavisinin
oksidatif durum ve akut bobrek hasarina etkilerini degerlendirmektir.

Gerec ve Yontemler: Bu calismada 18 yetiskin Long Evans cinsi rat rastgele 3 gruba ayrildi. Genel anestezi altinda steril
kosullarda batin insize edildi, bilateral bobrek damar yapilari ayrildi. Sol renal arter klemplendi, sag nefrektomi yapildi,
45 dakika iskemi uygulanmasini takiben sol renal arter klempi acildi ve 4 saat reperfiizyon uyguland.. IR ve Se tedavisi
grubuna, cerrahi islemden 4 saat 6nce ve reperfliizyon periyodunun bitiminden 4 saat sonra 0.625 mg/kg Se oral verildi.
iR grubuna benzer protokol ile 1 cc steril salin oral uygulandi. Sham grubu disinda tim ratlar ikinci ilag uygulamasindan
4 saat sonra sakrifiye edildi. Kan ve doku 6rnekleri alinarak histopatolojik degerlendirme ve kan kreatinin, total thiol, nativ
thiol, distilfid dizey ve dinamik thiol/disUlfid oran élgimleri yapildi.

Bulgular: Selenyum tedavisi alan grupta IR hasan éncesi ve sonrasi thiol diizeylerinde anlamli azalma gérilmezken
iR grubunda thiol diizeyinde anlamli diisme gdzlendi (p=0.345, p=0.028). Selenyum tedavisi alan ve almayan gruplar
bdbrek fonksiyonlari ve histopatolojik agidan karsilastirldiginda Se tedavisi alan ratlarda anlaml iyilesme saptanmadi
(p=0.053).

Sonug: Kisa sUreli akut Se tedavisi hlcrenin oksidatif durumunu duizeltmekle birlikte bu durum histopatolojik ve
biyokimyasal iyilesme icin yetersizdir. Ayrica halihazirda hasarll boébrekte Se tedavisinin mevcut durumu kétulestirdigi
dUsUnUlmektedir.

Anahtar Sozciikler: Akut bdbrek hasari, iskemi/Reperfiizyon hasan, Kurtarici tedavi, Oksidatif stres, Selenyum

ABSTRACT

Objective: Ischemia/Reperfusion (IR) injury is an important cause of acute kidney injury (AKI) in native and transplanted
kidneys. This condition aggravates tissue damage by initiating an oxidative status. This study evaluates the effect of
acute short-term selenium (Se) treatment on oxidative status and acute kidney injury.
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Material and Methods: A total of 18 adult male Long Evans rats were randomly allocated into three groups. Under general anaesthesia
and sterile conditions, the anterior abdominal wall was incised, and bilateral renal vessels were separated. Left renal artery was clamped,
right nephrectomy was performed after 45 min of ischemia, left renal artery was de-clamped, and 4 hours reperfusion was performed. In
IR and Se treated group, 0.625 mg/kg Se was administered orally 4 hours before the surgical procedure and 4 hours after the reperfusion
period. In the IR group, one cc sterile saline was given orally with a similar protocol. All rats except the sham group were sacrificed after 4
hours following the second dose of saline and Se administration. Blood samples and kidney saved for histopathological investigation and
creatinine, total thiol, native thiol, disulfides levels and dynamic thiol/disulfide ratio determinations.

Results: While there was no significant decrease in thiol levels before and after IR injury in the Se treated group, a significant decrease
was observed in the IR group (p=0.345, p=0.028). There was no statistically significant improvement when the groups were compared in
terms of renal functions and histopathological evaluation (p=0.053).

Conclusion: Our study revealed that acute short-term Se treatment improves the kidney redox status. However, histopathological changes
in kidney and plasma creatinine levels remain unaffected. Moreover, Se administration increases the existing kidney damage after the injury

has occurred.

Key Words: Acute kidney injury, Ischemia-reperfusion injury, Oxidative stress salvage therapy, Selenium

GiRIiS

iskemi/Reperfiizyon hasar (IR) kanlanmasi azalan bir organda
perflzyon ve oksijenizasyonun yeniden saglanmasi ile gelisen
hasardir. Basta enfeksiyonlar, enfarktis ve organ nakli olmak
lzere gesitli klinik durumlar IR hasarina neden olabilir. IR hasart
temelde reaktif oksijen radikallerinin (rOR) tetikledigi inflamatuar
bir strectir (1). Reaktif oksijen radikalleri hlicre zar lipitleri,
lipoproteinler ve nikleik asitler ile etkileserek hlcre yapi ve
fonksiyonlarinin bozulmasina nihayetinde hiicre hasarina yol agar
(2). Doku ve organlan oksidatif hasarin etkilerine karsi koruyacak
bir cok endojen mekanizma mevcuttur. Bu endojen anti-
oksidan mekanizmalar, sUperoksit dismutaz (SOD), glutatyon
peroksidaz (GP), katalaz gibi enzimatik ve glutatyon, melatonin,
serdloplazmin, transferin  gibi non-enzimatik bilesenlerden
olusur (3,4). Thioller (RSH) karbon atomuna bagl stfidril grubu
(-SH) iceren organik yapilardir. Organizmada bulunan total
thiol hicre ici ve hlcre disinda serbest thiol veya glutatyon
formunda iken, dolasimda buyUk oranda alblmine baglidir
(5). Thioller oksidanlar ile reaksiyona girerek disUlfid baglar
(RSSR) olusturur ve tekrar indirgenerek thiol gruplarina dénuasur.
Dinamik thiol-disUlfid dengesi olarak tanimlanan bu ¢ift yonlu
reaksiyon hucrenin redoks durumunun énemli gdstergelerinden
biri olup glutatyon peroksidaz ve glutatyon reduktaz ile saglanir
(6). Selenyum (Se) glutatyon peroksidazin yapisinda bulunur, bu
bakimdan vlicudun anti-oksidan savunma mekanizmalarinda
son derece 6nemli bir eser elementtir (7).

Calismamizda IR iligkili bébrek hasar olusturulan ratlarda akut-
kisa doénem Se tedavisinin bdbrek fonksiyonlari, hlicre redoksu
ve histopatolojik degisiklikler Gzerine olan etkisi degerlendirildi.

GEREC ve YONTEMLER

Bu calisma agirliklart 250-300 gr olan Long Evans tirG 18
erigkin erkek rat Uzerinde yapildi. TUm ratlar ayni ortamda, sabit
sicaklikta (20+£2°C), 12 saatlik aydinlk/karanlk déngusinde,
musluk suyu ve yiyeceklere serbest erisimin oldugu ad Libitum
beslenme kosullarinda muhafaza edildi.

Ratlar esit sayida 3 gruba ayrildi. Genel anestezi altinda, steril
kosullarda karin 6n duvari orta hattan insizyon ile acildi, bilateral
bobrek damarlar kor disseksiyon ile ayrildi, atravmatik klemp ile
sol bdbrek kan akimi kesildi. iskemi bobrek renginde koyulagma
olarak gdzlendi (Sekil 1). Sag nefrektomi uygulandi. Sol bobrek
klempi 45 dk sonra agcildi, bdbregin tekrar kendi rengine
dénmesiyle reperflizyon izlendi, 4 saat reperflizyon uygulandi.
iskemi/Reperfiizyon grubuna cerrahi prosediirden 4 saat
Once ve 4 saatlik reperflzyon periyodunun bitiminden 4 saat
sonra 0.625 mg/kg Se (Selenometionin 100 mcg/100 tablet,
Solgar) oral olarak verildi (IR/Se grubu). Kontrol grubunda iR/
Se grubuna benzer cerrahi islemler uygulandi, islem dncesi ve
sonrasinda 1 cc steril salin oral olarak verildi (IR/0 grubu). Sham
grubuna benzer cerrahi prosedur uygulandi, ancak sol renal ven
klemplenmedi ve sag nefrektomi yapiimadi. Batin steril kapatildi.

TUm cerrahi prosedur, ratlarda optimal vicut isisini koruyacak
sekilde 1sitlimis masa Uzerinde steril teknikle uygulandi. Genel
anestezi intra muskuler Xylazine (5 mg/kg/doz) ve Ketamin (45
mg/kg/doz) ile saglandi.

Sekil 1: Iskemik sol bébrek
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Sham grubu disinda, tim ratlar cerrahi prosedlrin 12. saatinde
(ikinci ilagc dozunun 4. saatinde) sakrifiye edildi. Deney bitimi tim
ratlardan kan ve doku 6rnekleri alinarak, kan kreatinin, total thiol,
nativ thiol, distlfid dizey, dinamik thiol/disulfid oran dlgimleri ve
histopatolojik degerlendirme yapildi.

Her rattan iki kan drnegi elde edildi. ilk kan drnegi cerrahi prosedir
oncesi kuyruk arterinden alindi. Takiben ilag uygulamalar yapildi.
ikinci kan drnegi sakrifikasyon sirasinda genel anestezi altinda
intrakardiyak alindi. Kan kreatinin dUzeyleri bobrek fonksiyon
gostergesi olarak kabul edildi. Total thiol, nativ thiol, distlfid,
dinamik thiol/disulfid oranlar htcrenin oksidatif durumunun
tespitinde kullanildi. Dinamik thiol/disulfit orani Erel ve ark. (8)
yeni tanimlamis oldugu yontem ile de@erlendirildi.

Nefrektomi materyali, standart formalin fiksasyonu ve parafin
gdmme ile hazrrlandi, 5um kalinigindaki doku &rnekleri
hemotoksilen-eozin ile boyandi. Bdbrek hasari; renal tUbuler
6dem, tubuler dilatasyon, konjesyon, ttbUllerde silendir
olusumu, epitel hicre nekrozu goértlmesi olarak tanimlandi.
Her 6rnek x400 bulyttme altinda en az 20 ayn noktadan
deg@erlendirildi. Bulgular normal (-), hafif (+), orta (++), ciddi
(+++) olarak Korkmaz ve ark. (9) yapmis olduklarn calismayla
benzer sekilde derecelendirildi. Bu calisma Gazi Universitesi
hayvan deneyleri yerel etik kurulunca onaylandi (66332047-
604.01.02-3).

istatistiksel Analiz

istatistiksel analiz Statistical Packages for the Social Sciences
(SPSS Inc. Chicago, IL, USA) 21.0 programi ile yapildi. Numerik

veriler ortalama ve standart sapma ve median olarak verildi.
Gruplar Kruskall-Wallis testi ile Kkargilagtirldi. ikili gruplarin
Posthoc analizi Mann-Whitney-U testi ile yapildi. Verilerin
korelasyon analizi Spearman’s korelasyon testi ile yapildi.
p<0.05 istatistiksel olarak anlamli kabul edildi.

BULGULAR

Kan kreatinin dlzeyi bobrek fonksiyonlarinin goéstegesi olarak
kabul edildi. iskemi/Reperfliizyon hasar olusturulan gruplarda
(IR/Se ve IR/0) kan kreatinin diizeyindeki artis sham grubu ile
kargllastinldiginda anlamiydi (p=0.027). llging bir sekilde iR/Se
grubunda kan kreatinin diizeyi IR/0 grubundan yiiksekti, ancak
bu yUkseklik istatistiksel anlamli degildi (p=0.053).

Serum total thiol, nativ thiol, disulfid ve thiol/disUlfid oranlari
hiicrenin  oksidatif gdstergeleri olarak kabul edildi. IR/0
grubunda cerrahi prosedidr &ncesi ve sonrasi total thiol
dUzeyinde belirgin disme gdzlendi; cerrahi prosedir dncesi
total thiol diizeyi 329.05+24.09 mmol/L iken IR hasari sonrasi
181.9+20.71 mmol/L olarak saptandi (p=0.028). IR/Se grubu
degerlendirildiginde IR hasar éncesi total thiol 314.68+22.72
mmol/L iken cerrahi prosedir sonrasi 283.77+52.63 mmol/L
olarak 6l¢uldu, total thiol seviyesinde istatistiksel anlamli degisim
gdrilmedi (p=0.345). Benzer sekilde nativ thiol diizeyleri de IR/
Se grubunda anlamli azalma gdstermedi. iskemi/Reperflizyon
hasar sonrasl IR/Se ve IR/0 gruplar thiol/distiifid orani
acisindan karsilastirldiginda Se tedavisi alan grupta thiol/

Tablo I: Gruplarn kan kreatinin, total thiol, nativ thiol ve dinamik thiol/disulfid oranlari.

Kreatinin

Total Thiol

Nativ Thiol

Gruplar (mg/di) (mmol/L) (mmol/L) Thiol/Disiilfid Orani

iR (1) 0.4+0.04 329.05+24.09 195.55+22.31 13.45+1.95

iR (2) 1.17+£0.12 181.90+20.71 130.35+17.74 9.8+2.25

p* 0.040 0.028 0.035 0.032

iR/Se (1) 0.5+0.8 314.68+22.72 156.38+15.4 24.05+14.23
iR/Se (2) 3.07+1.17 283.77+52.63 131.02+46.7 18.52+3.56

pt 0.028 0.345 0.478 0.337

p* 0.053 0.033 0.337 0.004

IR (1): Salin tedavisi alan iskemi/Reperfiizyon grubu, cerrahi éncesi, IR (2): Salin tedavisi alan iskemi/Reperfiizyon grubu, reperfiizyon sonras, IR/
Se (1): Selenyum tedavisi alan iskemi/Reperflizyon grubu, cerrahi éncesi, IR/Se (2): Selenyum tedavisi alan iskemi/Reperfiizyon grubu, reperfliizyon
sonrasi. p*: Salin tedavisi alan grup (IR/0) islem &ncesi ve sonrasi, pt: Selenyum tedavisi alan grup (IR/Se) islem dncesi ve sonrasi, p*: Selenyum

ve salin tedavisi alan gruplar islem sonrasi

Tablo II: Gruplarin histopatolojik bulgulari.

Tubiiler epitel 6demi Tubiiler dilatasyon Epitel nekrozu Tubliler silendir Konjesyon
iR - - - - -
iR/0 ++ 4H ++ ++ ++
iR/Se +++ 4+ . it -

iR: /skem/ZreperfUzyon uygulanmanis olan sag nefrektomi materyali, IR/0: Salin ile tedavi edilen grup iskemi/reperfiizyon hasarl sol nefrektomi
materyali, IR/Se: Selenyum ile tedavi edilen grup iskemi/reperfiizyon hasari sol nefrektomi materyali.
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distiifid orani 18.52+3.56 iken IR/0 grubunda 9.8+2.25 olarak
6lelldu (p=0.004). Bu durum Se tedavisinin anlamli derecede
hicre redoksunu iyilestirdigini gdstermektedir. TUm gruplarin
biyokimyasal sonuglari tablo I'de dzetlenmistir.

Gruplar histopatolojik agidan karsilastirldiginda Se tedavisi alan
grupta histopatolojik degisikliklerin daha siddetli oldugu géruldu.
Gruplarin histopatolojik bulgulan tablo II’'de 6zetlenmistir.

TARTISMA

iskemi/Reperfiizyon hasar nativ ve nakil bdbrekte akut bdbrek
hasarinin en 6nemli sebeplerinden biridir. Akut bébrek hasari,
glomertiler ve tubuler hasar ile iligkili olarak glomertler filtrasyon
hizinn azalmasi, oligotri ve Uremik toksinlerin birikimiyle
karakterizedir (10). Burada glomertler ve tlbuUler hasar 6zellikle
dokularin re-oksijenizasyonu sirasinda artan rOR ile iligkilidir.
Reaktif oksijen radikalleri hticrenin hemen tim komponentleriyle
reaksiyona girerek hlicrede yapisal ve fonksiyonel hasara neden
olur (11). Thioller, doku ve organizmayi rOR’nin etkilerine karsi
koruyan 6nemli anti-oksidan organik yapilardir (12). Yapilan
calismalarda iR hasari stirecinde thiol miktarinda belirgin azalma
oldugu gosterilmistir (12,13). Selenyum anti-oksidan sistemlerde
etkin bir eser elementtir. Anti-oksidan etkisi oksidan/antioksidan
sistemin dlzenlenmesi ve tamponlanmasidir (14,15). Bundan
dolayl cesitli doku ve organlarda gelisen IR hasarnda Se
tedavisinin etkisi 6zel bir ilgi konusudur.

Ostadalova ve ark. (16), Se desteginin 10-gunlik ratlarda
iskemi sonrasi kardiyak kontraktilitenin dizelmesinde etkili
oldugunu gdstermistir. Benzer sekilde yetiskin ratlarda da Se
destegi IR hasarinin kalp Uzerindeki etkilerini azaltmaktadir
(17). Hasanvand ve ark. (18) yapmis olduklar bir calismada
2 hafta boyunca 0.2 mg/kg intra peritoneal Se tedavisi
uyguladiklar ratlarda, IR hasarl sonrasinda renal biyokimyasal
ve histopatolojik hasarlanmanin Se tedavisi almayan ratlara
kiyasla daha hafif oldugunu gdstermislerdir. Bu galismadan farkli
olarak ¢alismamizda iki doz 0.625 mg/kg Se tedavisi oral olarak
uyguland. Kisa sureli akut Se tedavisi ile renal dokuda oksidatif
durumun olumlu etkilendigini gdstermekle birlikte tedavi alan
ratlarda kan kreatinin dlzeyinin istatistiksel anlamli olmasa da
daha yuksek oldugunu ve histopatolojik etkilenimin daha agir
oldugunu goérdik. Bu durumun Se tedavisinin ylksek dozuyla
iliskili olabilecegi dusunUlebilir. Ancak Rendjelovic ve ark. (19)
yapmis olduklan bir galismada 9 gun suresince 1 mg/kg Se
tedavisi uygulanan ratlarda gentamisin iligkili nefrotoksisite
gelisiminin Se tedavisi almayan ratlara oranla azalmis oldugunu
gbstermiglerdir. Bu acidan de@erlendirildiginde ¢alismamizda
yeterli biyokimyasal iyilesmenin gortimemesi doz iligkili olmaktan
ziyade sure ile iligkili olarak degerlendirilebilir. LiteratUrdeki
calismalan da degerlendirdigimizde renal doku sz konusu
oldugunda uzun vadeli Se tedavisinin renal biyokimyasal ve
histopatolojik olumlu etkileri gériilmektedir (18-21). Ote yandan
calismamizda Se tedavisi yukaridaki calismalardan farkli olarak
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intra peritoneal degil oral olarak verilmisti. Bu durumda Se
tedavisinin yeterli etkinlik saglayacak kan dizeyine ulasmadigi
dusunulebilir. Ancak galismamizda yeterli anti-oksidan etkinlik
gOsterilmisti, bu durum oral tedavi ile yeterli Se kan dlzeyine
ulaglldigini géstermektedir.

iskemi/Reperfiizyon iligkili akut bdbrek hasar, renal tibuler
inflamasyon, tdbdl epitel hlcrelerinin édemlenmesi, nekroze
olmasl ve dokulmesi, tublllerde tikanikik olusturmasiyla
karakterizedir (22). Calismamizda IR hasarina maruz birakilan
ratlarda tlbUler hasarlanma bulgular gértldi, Se tedavisi alan
ratlarda tedavinin histopatolojik olumlu etkisi gdsterilemedi. liging
sekilde Se tedavisi alan ratlarda IR sonrasi olugan histopatolojik
bulgular salin alan ratlardan daha belirgindi. Oztlrk ve ark.
(23) intestinal IR hasan olusturulan ratlarda, iskemi éncesi
Se tedavisinin antioksidan, biyokimyasal ve histopatolojik
olumlu etkileri oldugunu gostermistir. Calismamizda 2. doz
Se, 4 saatlik reperfizyon sonrasi uygulanmistir. Bu durum Se
tedavisinin halihazirda hasarll bobrekte toksik etki yaptigini
dolayisiyla kurtarici bir tedavi olarak 6zellikle reperflizyon sonrasi
uygulanmasinin olumsuz etkileri olacagini distndurmektedir.

iR hasan sonrasi degisen dozlarda tek doz Se tedavisinin
etkileri degerlendirildiginde, farkli doku ve organlarda degisen
sonuglar elde edilen galismalar dikkati gcekmektedir. Akman
ve ark. (24) intussussepsiyon iliskili IR hasar olusturduklan
deneysel bir modelde, 0.2 mg/kg tek doz Se tedavisinin
intestinal redoksu olumlu yénde etkiledigini ancak histopatolojik
degisiklikler Uzerinde etkisiz oldugunu gd&stermislerdir. Bu
calismada histopatolojik dUzelme gérllmemesi, benzer
galismalardan farkl olarak mezenterik arter klemplenmeksizin
IR hasarinin mekanik olarak olusturulmasina ve dolayisiyla diger
calismalardan daha agdir histopatolojik hasar gelismis olmasina
baglanmistir. Ancak biz calismamizda antioksidan iyilesmeye
karsin yeterli histopatolojik iyilesme gdrdlmemesini, doku
duzeyindeki cevabin gelismesi igin sUrenin yetersiz olmasiyla
da iligkili olabilecegini disUnmekteyiz. Buna karsin Avian ve
ark. (25) ve Bozkurt ve ark. (26) ise 0.2 mg/kg tek doz Se
tedavisinin IR hasari olusturulmus rat testis ve over dokusunda
hicre redoksunda ve histopatolojik diizeyde olumlu etkisini ayni
anda gézlemlemislerdir. Bu durum gesitli doku ve organlarin IR
hasarina duyarlliklarinin, tedavi cevaplarinin, iyilesme surelerinin
degiskenligi ile aciklanabilir.

Sonug olarak, bu asamada IR hasar éncesi ve sonrasi tek doz
Se uygulamasinin bébrek dokusu Uzerinde redoksu olumlu
yonde degistirdigini ancak biyokimyasal ve histopatolojik
diUzeyde etkisiz oldugunu hatta halihazirda hasarlanmig dokuda
belirti ve bulgulan akut dénemde arttirdigini distnmekteyiz.
Travma, transplantasyon, kardiyovaskuler cerrahi girisimler
gibi nedenlere bagl olarak gelisen akut renal hasarda, akut
kisa sUreli Se tedavisinin yerini netlestirmek agisindan daha
genis 6rneklem, degisen dozlar ve sUrelerin degerlendirildigi
galismalar gerekmektedir.
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Should Elective Surgical Procedures Be Delayed in Pediatric
Cases in Covid-19 Pandemic? Until When? Is PCR Required
in The Preoperative Period?

Covid-19 Pandemisinde Cocuklarda Elektif Cerrahi islemler
Ertelenmeli mi? Ne Zamana Kadar? Preoperatif Donemde PCR
Gerekli midir?
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ABSTRACT

Objective: The COVID-19 pandemic has led to major changes in healthcare around the world, including postponing
elective surgery. The aim of this study is to examine the COVID-19 test results in pediatric patients who are asymptomatic
and have no history of contact with a COVID-19 case prior to their scheduled elective surgery.

Material and Methods: This prospective study has evaluated pediatric patients who were asymptomatic and had no
contact history with a COVID-19 case and who were scheduled for elective surgery between 01.05.2020-31.10.2020
in one of the world’s largest pediatric hospitals. Nasopharyngeal swab (PCR) samples were obtained from all patients
one day before the scheduled elective surgery.

Results: Eight hundred twelve patients in this study had a mean age of 6.98 + 4.37 years. The PCR test was positive
in 4 patients (0.49%), and one patient had diarrhea during the quarantine period of 15 days.

Conclusion: The low PCR positivity rate in patients scheduled for elective surgery after a detailed history and physical
examination raises the question whether elective surgery can be planned without testing. Pediatric surgeons can continue
elective surgical procedures by taking precautions, but without requesting PCR, in patients who are asymptomatic and
have no suspicious contact history.

Key Words: COVID-19 pandemic, Elective surgery, Pediatric patient
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0z

Amac: COVID-19 salgini, elektif cerrahiyi ertelemek de dahil olmak lzere dinya ¢apinda saglik hizmetlerinde bulyUk degisikliklere yol
acti. Bu calismanin amaci, planlanmis elektif cerrahi éncesinde bir COVID-19 vakaslyla temas OykisU olmayan asemptomatik pediatrik
hastalarda COVID-19 test sonugclarini incelemektir.

Gerec¢ ve Yontemler: Bu prospektif calisma, dinyanin en buUylk pediatrik hastanelerinden birinde, 01.05.2020-31.10.2020 tarihleri
arasinda, asemptomatik olan, COVID-19 vakaslyla temas dykisu olmayan ve elektif cerrahi planlanan pediatrik hastalari degerlendirdi.
TUm hastalardan planlanan elektif cerrahiden bir giin dnce nazofaringeal strtintt (PCR) érnekleri alindi.

Bulgular: Bu calismada 847 hastanin ortalama yasi 6.98+4.37 yildi. PCR testi 4 hastada (% 0.49) pozitifti ve 15 gunlUk karantina
déneminde bir hastada ishal goruldu.

Sonug: Ayrintill bir dyku ve fizik muayene sonrasinda elektif cerrahi planlanan hastalarda dtistk PCR pozitiflik orani, elektif cerrahinin testsiz
planlanip planlanamayacagi sorusunu giindeme getirmektedir. Pediatrik cerrahlar asemptomatik ve temas 6ykust olmayan hastalarda

onlem alarak, ancak PCR istemeden elektif cerrahi islemlere devam edebilirler.
Anahtar Soézciikler: COVID-19 pandemi, Elektif cerrahi, Pediatrik hasta

INTRODUCTION

An infectious disease named COVID-19, caused by the
SARS-CoV-2 factor, created an epidemic of acute respiratory
syndrome in 2019 (1). On 11 March 2020, the World Health
Organization declared COVID-19 a global pandemic, and many
countries declared a state of emergency (2). This situation
has profoundly affected lives and lifestyles all over the world.
The articles published to date have reported that COVID-19
infection is less common in children. In the epidemiological
data from China, ltaly, and the USA, children diagnosed with
COVID-19 constitute 1.2% to 5% of existing cases (3). Although
the course of the disease in children is often asymptomatic and
milder compared to adults, children are of great diagnosed
COVID-19 series published in China, an examination of 2000
children showed that 13% of the cases in which the virus was
found were asymptomatic(4).

As there is currently no effective treatment or vaccine available,
preventing the transmission of the disease is the most
important management option. For this reason, governments
have taken measures such as social responsibility, mandatory
use of personal protective equipment, and comprehensive
regulations in health policies. In this context, the issue of
postponing elective surgery has come to the fore (5). In the
literature, postponing non-urgent surgical procedures has
been recommended in COVID-19 patients because of higher
postoperative complication rates (6). In addition, despite
adherence to infection control measures, thousands of
healthcare workers have been reported to be infected because
of transmission from asymptomatic patients. Thus, it has been
proposed to expand testing to surveillance of asymptomatic
patients (7).

Our hospital served as the COVID-19 pandemic hospital for
both adult and pediatric patients, and elective surgeries were
halted at the onset of the pandemic. When the pandemic
was partially controlled, surgeries were performed again in a
controlled manner. In all emergency and elective cases requiring

Turkish J Pediatr Dis/Turkiye Cocuk Hast Derg / 2022; 16: 215-219

surgery, it became a routine practice to screen for COVID-19
before the procedure (except for cases of very urgent trauma,
torsion, etc.). The purpose of this practice was to minimize
the exposure of healthcare workers who intubate for general
anesthesia, an aerosol-generating procedure, and to prevent
transmission to other staff and patients (8).

The aim of this study was to shed light on whether elective
surgeries should be restricted during the pandemic in pediatric
patients who are asymptomatic and have no history of contact
with a COVID-19 case and whether PCR scanning is required
in the preoperative period.

MATERIAL and METHODS

Ankara City Hospital / Children’s Hospital is one of the largest
children’s hospitals in the world, with a capacity of 720 beds.
The pediatric surgery clinic in the hospital is the largest clinic
in Turkey. It has 94 beds, including 66 service beds and 28
intensive care beds. In this study, asymptomatic pediatric
patients aged 0-18 years who were scheduled for elective
surgery between 1 May 2020 and 31 October 2020 were
prospectively evaluated. The patients came to the pediatric
surgery outpatient clinic one day before the scheduled elective
surgery, and nasopharyngeal swab (PCR) samples were taken
along with preoperative examinations. None of the patients
had signs of infection such as fever, cough, runny nose, and
weakness, and there was no family history of suspected
COVID-19 or contact with an individual from abroad in the
previous 15 days. After their examinations, the patients were
put in single rooms in our inpatient services section, and no
visitors were permitted except for the mother’s company.

Approval for this study was obtained from the Ankara City
Hospital Ethics Committee and the Ministry of Health (decision
number 2020-05-04T15_18_49). Informed consent forms were
signed by the parents of all patients for the study. Patients were
evaluated in terms of demographic characteristics, previous
surgery, and COVID-19 PCR positivity.
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RESULTS

A total of 812 patients scheduled for elective surgery,
asymptomatic and without a suspicious history were included
in the study. Of those patients, 76.1% (n: 618) were male and
23.9% (n: 194) were female. Their mean age was 6.98 + 4.37.
The operations planned for the patients and the demographics
of the patients are given in table |. There were 648 (79.8%)
patients whose surgery was planned on an outpatient basis
and were examined the day before and hospitalized on the
morning of the surgery.

For 4 patients (0.49%) the results of the PCR test were positive.
Three of them had applied for outpatient surgery (Table II). After

Table I: Elective surgeries planned during the study period.

repeating the pediatric examinations of these 3 patients, they
were sent home to complete their 15-day quarantine period.
During that period, the family was asked whether the patients
and those with whom they had contact had complaints such as
fatigue, fever, sore throat, and diarrhea. When the quarantine
period expired, the patients were called for control for elective
surgery.

The other PCR positive case was a 10-day-old female patient
diagnosed with rectovestibular fistula, about whom we
consulted while she was in the neonatal intensive care unit.
An examination was planned for the patient under general
anesthesia. Although the baby’s PCR test was positive, the
mother’s was negative. The patient was taken to the dilatation
program. It was learned that operations were planned for a

Diagnosis, surgery

Number of patients,%

Outpatient
Inguinal hernia, HL herniectomy
Undescended testis, orchiopexy
Hydrocele, hydrocelectomy
Phimosis, circumcision
Branchial cleft cyst, excision
Epigastric hernia, umbilical hernia, repair
Ankyloglossi, excision
Pilonidal sinus, liquid crystallized phenol application
Port catheter withdrawal
Subcutaneous lesion, excision
Esophageal stricture, dilatation
Inpatient
Torax surgery
Lung hydatid cyst, excision
Congenital diaphragmatic hernia, repair
Trachea-esophageal fistula, repair
Abdomen surgery
Gastroesophageal reflux disease, fundoplication

Choledochal cyst, excision and Roux-en-Y hepaticojejunostomy

Cholelithiasis, laparoscopic cholecystectomy
Liver hydatid cyst, excision
Intestinal duplication cyst, excision
Hirschsprung’s disease, transanal endorectal pull-through
Anal atresia, posterior sagittal anorectoplasty
Pilonidal sinus, excision
Diagnostic taking a rectal biopsy
Ostomy status, ostomy closure
Anal fistula, fistulotomy, fistulectomy
Genitourinary surgery
Hypospadias, urethral fistula, repair
Ovarian cyst, excision
Examination under general anesthesia, diagnostic cystoscopy

648 (79.8)

256
99
84
64

2
13
18
36
32
25
19

164 (20.2)

N N ©

Table II: PCR positive patients.

n Age Sex Diagnosis, planned surgery
1 2 months Male Inguinal hernia, HL herniectomy

2 3 years Female Branchial cleft cyst, excision

8 15 years Male Pilonidal sinus, liquid crystallized phenol application
4 10 days Female Anal atresia, examination under general anesthesia
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2-month-old with an inguinal hernia and his twin brother with
whom he was in contact had diarrhea for 2 days.

DISCUSSION

Ministry of Health of Turkey has followed a rational policy since
the beginning of the pandemic. During the pandemic, the
recommendations of the Scientific Committee of the COVID-19
has been followed. Thus the spread of the disease was
brought under control in a short time. Our elective surgeries,
which were canceled at the beginning of the pandemic, were
performed again in a controlled manner after the pandemic was
brought under control. In the first 3 months of our study, which
coincided with the initial stages of the pandemic, no patients
tested positive in the elective surgeries planned patients. A low
rate of positivity was found in the following 3 months. However,
data about the PCR positivity rate for asymptomatic pediatric
patients in Turkey is not available.

As there is no effective treatment and vaccination yet, the
primary procedures to minimize the risk of transmission are
avoiding close contact between individuals, frequent and
effective cleaning of the environment, the availability and proper
use of individual protective equipment, admitting the patient to
single rooms, and following additional guidelines for symptom-
based screening prior to surgery (9).

However, symptom-based screening may not be sufficient
because patients who may be asymptomatic can still infect
others (2). Another method to reduce the risk of transmission is
determine COVID-19 patients using the PCR test. It is reported
that the sensitivity of the PCR test for this is about 60-70%.
This means that 30-40% of cases can be reported as false
negatives (10).

The transmission of the disease by children, who make up a
small proportion of infected patients worldwide, is controversial
(11-15). Siiet al. (15) found that 40 cases (3%) were positive from
preoperative screening tests performed in 1355 asymptomatic
pediatric patients scheduled for elective surgery. In the results
from another study, none of the 66 asymptomatic patients
younger than 18 years had PCR positivity (15).

In this study, we conducted a COVID-19 community screening
by PCR test performed on children who had no infection
symptoms and suspicious history and who were admitted to
the hospital for elective surgery. Suspicious cases are followed
up in quarantine at home, as a result of the successful work
of filliation teams in our country. In cases who applied to the
outpatient clinic for elective surgery, detailed symptoms and
suspected COVID-19 contact questionaire were made. In
symptomatic patients, surgery was delayed. However, a low
PCR positivity rate was expected in patients scheduled for
elective surgery. This is also a benchmark that shows the
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success of the fight against COVID-19. However, if a PCR test
is negative, it is recommended to evaluate every patient with
suspicious eyes because they can be in incubation period
without clinical symptoms. PCR tests can be negative in
this period (10). This brings the question up whether elective
surgery can be planned without testing. Because the positivity
rate of the test in patients who will undergo elective surgery
was very low.

There is no clear information about how long the COVID-19
process will take. Despite the development and distribution of
vaccines, uncertainty continues. However, the question of how
long we can delay elective surgery raises a second important
question. For example, incarceration may develop in inguinal
hernias secondary to delaying, or cholecystitis may develop in
cholelithiasis patients.

Eventually, we believe that until the uncertainties in the pandemic
era are completely clarified worldwide, in countries that have
controlled the pandemic, elective surgeries can be continued
without testing PCR by taking level 2 measures (16). Because
of the pandemic and the many procedures used to control it
around the world, information pollution confuses not only the
public but also physicians. For this reason, every physician
should make a conscientious decision as a requirement of their
profession, and everyone should respect it.
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0z

Amac: Postoperatif peritoneal adezyonlar (PPA) dnlemek igin pek ¢ok degisik yontem ve uygulama arastinlimistir.
Bu uygulamalardan biri de hipertonik solUsyonlarla peritoneal boslukta su miktarini artirarak peritoneal yapisikliklarin
dnlenmesidir. Bu galismada, PPA olusmasinin dnlenmesinde %50 dekstroz ¢dzeltisinin roltintn arastinimasi planlanmistir.

Gerec¢ ve Yontemler: Bu calismada, %50 dekstroz, sham ve kontrol grubu olmak Uzere her biri on ikiser rattan
olusan Ug ayr grup olusturuldu. Ratlar on dérdinct giin sakrifiye edilip relaparotomileri yapildi. Sonuglar daha énceden
tanimlanmig klasifikasyonlara uygun makroskopik ve mikroskopik acidan degerlendirildi.

Bulgular: %50 dekstroz ile tedavi edilen grup, makroskopik (Nair) ve mikroskopik (Zuhlke) sinflandirmalarina gére
kontrol grubu ile karsilastinldiginda PPA gelisimi agisindan belirgin farklilik tespit ediimedi.

Sonug: Ratlarda deneysel olusturulan adezyon modelinde, %50 dekstroz solisyonunun PPA olusumunu 6nleme
Uzerinde etkisi kanitlanamamigstir.

Anahtar Soézciikler: Postoperatif peritoneal adezyonlar (PPA), Ratlarda adezyon, %50 dekstroz

ABSTRACT

Objective: Various methods have been investigated to prevent postoperative peritoneal adhesions. It is thought that
hypertonic solutions could be used to prevent peritoneal adhesions with waterisation. The aim of this study was to
investigate the role of 50% dekstrose solution in the formation of PPA.

Material and Methods: Rats were divided into 3 groups, each consisting of twelve rats. Groups were classified as;
50% dekstrose, sham and control group. The rats were sacrified on the 14th day and relaparotomies were performed.
The results were evaluated macroscopically and microscopically according to predetermined classifications.

Results: When the groups treated with 50% dekstrose were compared with the control groups according to the
previously described macroscopic (Nair) and microscopic (Zuhlke) classifications, there was no significant difference in
PPA formation both microscopically and macroscopically.

Conclusion: In the experimentally created adhesion model, the effect of 50% dekstrose on preventing PPA formation
could not be proved.

Key Words: Postoperative peritoneal adhesions (PPA), Adhesion in rats, 50% dekstrose
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GiRiS

Postoperatif peritoneal adezyonlar (PPA) glnUmizde
abdominal cerrahi sonrasi 6nemli bir saglik sorunu olarak
karsimiza cikmaktadir (1-7). Peritoneal hasar olusumunda
mekanik, iskemik, enfektif, iltihabi ve kimyasal faktorler rol
oynar (1,3,8). Adezyonlardan korunmak icin cesitli metodlar
arastinlmig, operasyon sonrasi adezyon olusumunu
engellemek igin ¢esitli Klinik tekniklerin ve ilaglarin kullanimi
on plana ¢ikmigtir. Cerrahi teknigi iyilestirme, batin ici yapilara
karsi travmayi azaltma ve benzer ydntemlerle PPA olusumunu
engellemesi hedeflenmis ancak henlz tam basar elde
edilememistir.

PPA’larin en aza indirilmesi icin miidahale edilebilecek
iki temel sirec¢ vardir: Peritoneal travmanin énlenmesi ve
travmaya maruz kalmis peritoneal ylzeyin herhangi bir ylzeye
adezyonunun énlenmesi. ilk asamaya muidahale etmek cok
daha basit ve etkin bir ydntemdir. ikinci asama ile miicadele
etmek daha gugctdr. CunkU travma olduktan sonra baglayan
inflamasyon ve yara iyilesme sulrecleri oldukga karmasiktir
ve bircok bilinmeyen basamaklar icermektedir. Bu sireclerin
fizyopatolojisi aydinlatimadan yapilacak uygulamalarda basari
sansi gorece disik olacaktir. Ustelik travma olustuktan sonra
kullanilacak madde ve ydntem ne olursa olsun, bir yandan
peritoneal mezotelial hicrelere toksik etki olusturmazken bir
yandan da yara iyilesmesini hizlandirmak veya yara iyilesme
sureci tamamlanana kadar mezotelial ylzeylerin birbirine
adezyonunu O6nlemek zorunda kalacaktir (5,6). Tuim bu
faktorleri bir madde/ydntemde bir araya getirmek ve optimize
etmek oldukga guctdr.

LiteratUrde ameliyat sonrasi peritoneal yapisikliklarin nlenmesi
icin kullanilan yéntemlerden birisi dehidroflotasyondur (9, 10).
Bu amag icin degisik solusyonlar kullanimigsa da Uzerinde
en c¢ok calisilan dekstran molekUll olmustur. Dekstran
molekdlinin kullaniminin intraperitoneal su miktarini artirarak
PPA olusumunu azalttigini gosteren calismalar literatlrde
mevcuttur (11). Bu galismada dekstrana gére daha kolay
bulunabilir ve daha ucuz maliyetli %50 dekstroz sollisyonunun
ratlarda adezyon olusumunu dnlemedeki etkisini gostermek
hedeflenmistir.

GEREC ve YONTEMLER

Calismaya baslamadan 6nce Saglk Bilimleri Universitesi
Ankara Hastanesi SAUM Hayvan Deneyleri Etik Kurulu'na
basvuru yapildi. Kurulun 22.09.2017 tarihli toplantisinda 43
no’lu karart ile etik kurul onami alind.

Bu calismada si¢anlar her biri 12 sican olmak Uzere 3 gruba
ayrilarak incelendi. Gruplar %50 dekstroz, sham ve kontrol
grubu olmak Uzere siniflandiriid.
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Resim1: Cekumun ortaya konmasi.

Resim 2: Cekumunda abrazyon olusturulmasi.

Cerrahi islemler Saglik Bilimleri Universitesi Ankara Hastanesi
SAUM Deney Hayvanlar Laboratuvarinda aseptik kosullar
saglanarak gerceklestirildi. Profilaktik antibiyotik uygulanmadi.
Anestezik madde olarak intraperitoneal ketamin (Ketalar®,
Parke Davisand Co. Inc., 50mg/kg) ve ksilazin (Rompun®,
Bayer 5 mg/kg) uygulandi. Tum ratlarin normotermik (37°C)
olmasi i¢in, galisma ortaminin sicakhg isitict bir lamba ile
korundu. Eldiven pudrasi, steril serum fizyolojik ile yikanarak
uzaklastiriimaya calisildi. Karin cildi tiras edilerek %10 poviodin
ile temizlendikten sonra steril 6rtmeyi takiben aseptik cerrahi
teknik ile yaklasik 3 cm’lik orta hat kesisi ile laparotomi yapildi.

Adhezyon modeli:

Batin icerisinde adhezyon olmadigi gorildikten sonra ¢ekum
ortaya kondu. Ardindan tdm ratlarda, iyi tanmlanmis bir
adezyon modeli olarak; gekuma karsi gelen parietal saha
deserozalize edildikten sonra kuru bir gazl bezle gekumun
antimezenterik yuzeyinde abrazyon olusturuldu. Bu isleme
serozal yUzeylerde petesial kanama odaklari gorullinceye
kadar devam edildi (Resim 1-2).

Neofleks %50 dekstroz sollsyonu, adhezyon modeli
olusturulduktan sonra karin kapatimadan dnce 5 cc olarak
uygulandi.

Helsinki sdzlesmesine uygun olarak tUim ratlar 14. ginde
yuksek doz eterle sakrifiye edilmelerini takiben batinlarina U
insizyon yapilarak ve batin duvarlar asagiya dogru retrakte
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Tablo | : ‘Nair’ makroskopik adezyon klasifikasyonu (12).

Tablo IV : Gruplara gére histopatolojik siniflama.

Grade Denek Dekstroz Kontrol Sham
Adezyon yok Grade O Adezyon yok 1 Grade 1 Grade 2 Grade 2
2 Grade 2 Grade 4 Grade 4
Belirgin olmayan Grade 1 Organlar arasinda veya qrganla 3 Grade 2 Grade 1 Grade 2
adezyon batin duvar arasinda tek bir bant
4 Grade O Grade O Grade 1
Organlar arasinda veya organla
Belirgin adezyon  Grade 2 batin duvar arasinda iki adeziv 5 Grade 2 Grade 0 Grade 1
bant 6 Grade O Grade 1 Grade 1
(Sr?ancljar arasmdadve{(e.ld orgfan:a 7 Grade 2 Grade 1 Grade 1
atin duvari arasinda ikiden fazla
Belirgin adezyon = Grade 3 adeziv bant veya batin duvarina 8 Grade 1 Grade 0 Grade 1
yapisiklik  olmaksizin  intestinal 9 Grade O Grade 1 Grade 3
anslarin yapigikiigi 10 Grade 1 Grade 2 Grade 2
Ciddi adezyon Grade 4 ?j/iseranln dire:t Iolarak abdominal 11 Grade 3 Grade 1 Grade 4
uvara yapisik oImasi 12 Grade 1 Grade 1 Grade 1

Tablo Il : ‘Ziihlke’ mikroskopik adezyon klasifikasyonu (13).

Grade O Normal bulgular
Zayif konnektif doku, zengin hicre, eski ve yeni
Grade 1 B o S
fibrin, ince retikdlin fibrilleri
Grade 2 Hucreler vg kapll!er c!amgrlarln oldugu konnektif
doku, nadir kollajen lifleri
Daha kalin konnektif doku, nadir hlicreler, daha fazla
Grade 3 ) : . o
damarlar, nadir elastik ve duz kas lifleri
Eski kalin grantilasyon dokusu, hticreden fakir,
Grade 4

serozal tabakalarin zor ayriimasi

Tablo Ill : Gruplara gére makroskopik adezyon derecelendirmesi.

Denek %50 dekstroz Kontrol Sham
1 Grade O Grade 1 Grade 0
2 Grade 1 Grade 4 Grade 4
3 Grade 1 Grade 0 Grade 0
4 Grade O Grade O Grade O
5 Grade 2 Grade O Grade 0
6 Grade O Grade 1 Grade 0
7 Grade 3 Grade 2 Grade 0
8 Grade O Grade 1 Grade 0
9 Grade O Grade 1 Grade 1
10 Grade O Grade 1 Grade 0
11 Grade 3 Grade 1 Grade 1
12 Grade 0 Grade 1 Grade 0

edilerek maksimum gorUs saglandi. Ardindan Nair ve ark.
(12) tarafindan tanimlanan klasifikasyonla adezyonlar kantitatif
olarak degerlendirildi. Degerlendirme; iki ayr Kkisi tarafindan,
daha 6nce kendilerine anlatilan klasifikasyona uygun sekilde
ve ¢ift kdr olarak gergeklestirildi (Tablo 1).

Relaparatomi sonrasi adezyon gelisen ratlarda adhezif bant
etkilenen organlarla beraber ve gelismeyenlerde ise parietal
peritonla beraber ¢cekum rezeke edildi. Sonrasinda patolojik
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piyesler %10’luk tamponlanmis formol iceren kaplarda fiske
edildi. Klasik laboratuar ydntemiyle takibi yapilan piyesler
parafin bloklara gdmduldu. Bes mikrometre kalinhigindaki
kesitler lam Uzerine alindi. Hematoksilen-Eozin boyasi ile
boyanarak 1sik mikroskopisi ile incelendi. Alinan &rneklerin
histopatolojik ve makroskopik incelemesi Saglik Bilimleri
Universitesi Ankara Hastanesi SAUM Patoloji Anabilim Dall
laboratuarinda gerceklestirildi. incelemeyi yapan patolog
piyeslerin hangi gruptan alindigini bilmiyordu. Histopatolojik
degerlendirme sonrasi  piyesler Zudhlke’'nin  tanimladig
mikroskopik derecelendirmeye tabi tutuldular (Tablo II) (13).

Ratlarin Nair siniflamasina gére makroskopik bulgulari Tablo
[II'te gbsterilmistir.

Histopatolojik bulgular:

Ratlara ait yaklasik 3x2 cm boyutlarinda barsak duvarina ait
doku 6rnekleri 2 giin boyunca %10’luk formaldehit solisyonu
icerisinde fiksasyonu takiben dokular etanol dehidrasyonu
(siraslyla %50, %75, %96 ve %100) ve ksilen seffaflandirma
asamalarindan sonra parafine gémulmustir. Mikrotom ile
4 mikronluk kesitler alinarak Hematoksilen-Eozin (H-E) ve
Mason Trikrom ile boyanarak incelenmistir. Histopatolojik
inceleme OLYMPUS marka, BX51TF model x4, x10, x20,
x40’lik objektiflerde degerlendiriimistir. Barsak duvarina ait
orneklerdeki  degisiklikler “ZUhlke” mikroskobik adezyon
klasifikasyonuna gore semi-kantitatif skorlama sistemi ile
degerlendirilmistir (Tablo V).

Calismada bulgular istatistiksel olarak degerlendirilirken IBM
SPSS (Statistical Package for the Social Sciences, version
22.0; SPSS Inc.,Chicago, IL) programi kullanildi. Analizlerde
p<0.05 istatistiksel olarak anlamli kabul edildi (Tablo V).

%50 dekstroz kullanilan grupla kontrol grubu daha 6nce
belirlenen makroskopik ve mikroskobik siniflandirmalar
kullanilarak karsilastirildiginda PPA olusumu acisindan anlamli
farkliik saptanamamistir.



Tablo V: Gruplara goére makroskopik ve mikroskobik
adezyon siniflamasi.

Kontrol grup* %50 Dekstroz*

(n=12) (n=12)

Normal 9 (75) 7 (58.3)
Tek bant 2 (16.7) 2(16.79
Multipl bantlar 0 1(8.3)

Nair Organ yapisikhgi 0 2(16.7) 0.373
Dens yapisiklik 1(8.3) 0
Grade 1-2 2 (16.7) 3(25)
Grade 3-4 1(8.3) 2 (16.7)
Normal 0 3 (25)
Basit 6 (50) 4 (38.3)

Zuhlke Kompleks 3 (25) 4 (33.3) 0.236
Ciddi 1(8.3) 1(8.3)
Cok ileri 2 (16.7) 0

*n (%)

BULGULAR

Histopatolojik degerlendirme sonrasi piyesler Zuhlke’'nin
tanimladigi mikroskopik derecelendirmeye tabi tutuldular (Tablo
Il). Ratlara ait yaklasik 3x2 cm boyutlarinda barsak duvarina ait
doku érnekleri 2 giin boyunca %10’luk formaldehit soltisyonu
icerisinde fiksasyonu takiben dokular etanol dehidrasyonu
(sirasiyla %50, %75, %96 ve %100) ve ksilen seffaflandirma
asamalarindan sonra parafine gémulmustir. Mikrotom ile
4 mikronluk kesitler alinarak Hematoksilen-Eozin (H-E) ve
Mason Trikrom ile boyanarak incelenmistir. Histopatolojik
inceleme OLYMPUS marka, BX51TF model x4, x10, x20,
x40’ Ik objektiflerde degerlendiriimistir. Barsak duvarina
ait drneklerdeki degisiklikler “Zihlke” mikroskobik adezyon
klasifikasyonuna gbdre semi-kantitatif skorlama sistemi ile
degerlendiriimistir (Tablo V). Ratlarin Nair siniflamasina goére
makroskopik bulgulari Tablo llI'te gésterilmistir.

Mikroskopik ve makroskopik bulgular kontrol ve dekstroz %50
grup Tablo V’te deg@erlendiriimistir. %50 dekstroz kullanilan
grupla kontrol grubu daha 6nce belirlenen makroskopik ve
mikroskobik siniflandirmalar  kullanilarak karsilastinidiginda
PPA olusumu agisindan anlamli farklilik saptanamamistir.

TARTISMA

PPA’lar uzun dénem morbiditenin en énemli nedenlerindendir.
Literatirde PPA’lari dnlemeyle ilgili calismalar her gecen
gun artmaktadir. PPA’lar tekrarlayan agrilara, intestinal
obstriksiyonlara ve infertiliteye sebep olabilmektedir. Bu
nedenlerle hastalarin tekrarlayan sayida, ayaktan ya da
yatarak tedavi ihtiyaci olusmakta, hatta bazi hastalar tekrar
ameliyat olmak zorundadir. Bu durum, hastalara getirdigi
ek morbiditelerin yaninda saglik harcamalarina da ciddi yuk
olarak yansimaktadir. PPA olusumunu 6nleyen bir yontem,
tekrarlayan ameliyatlar ve bunun getirmis oldugu morbidite ve
mali yUkU ortadan kaldiracaktir (14).
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PPA olusumunu onlemek icin birgok mekanik ve fizyolojik
yéntem denenmisti.  Ozenli ve uygun cerrahi teknik
kullanilarak, yeterli hemostaz saglanarak, karin iginde yabanci
cisim ya da sutur materyali birakmayarak, peritoneal defektleri
muimkuinse gerginlik olusturmadan onararak, eger gerginlik
olusuyorsa defekti acik birakarak ve bakterilerin de etiyolojik
faktorler arasinda oldugu gdz 6ntne alinarak enfeksiyon ile
mucadele edilerek PPA olusumunun engellenebilir oldugu
dustnudlmektedir (8).

Periton onarminin erken evresinde yapisma olusumunu
Onlemek igin zeytinyagi, sivi parafin, oksijen insuflasyonu,
salin, lanolin, amniyotik sivi, makromolekuler sollsyonlar,
silikon, polivinil pirolidin, ekzojen fosfolipidler gibi ajanlar da
uygulanmigtir (15,17). Fibrin kapli barsak duvarlarinin temasini
en aza indirmek igin parafin, zeytinyadi, lanolin, konsantre
dekstroz solUsyonu, dana gézunun vitrdz sivisi, amniyotik sivi,
cesitli makromolekuUler solsyonlar kullaniimistir (17).

Dokular, periton boslugundaki yUksek dansiteli sivi tarafindan
ayr tutulur ve bu slrec¢ ‘hidroflotasyon’ ile sonuglanir. Bu
etki, siviyl periton bosluguna ¢eken makro molekdl (6rnegin;
dekstran) tarafindan olusturulan ozmotik gradyan ile daha
da gugclendirilir (14, 15). Boylelikle makro molekul, serozal
ylzeylerin mekanik olarak ayriimasina neden olur.

Dekstroz ¢dzeltisi tim bu maddelerden daha ucuz ve guvenlidir.
Ayrica alerjik degildir. %50 dekstroz solUsyonu ve hipertonik
ozelligi ile karin i¢i sivi miktarini artinr ve organlarin temasini
engeller. Ayni zamanda hipertonik 6zelligi sayesinde belirli
bakterilerin ortamda yasamasina izin vermez. Bu nedenle PPA
olusumunu hem mekanik hem de hucresel dizeyde dnlemek
icin kullanilabilir.

Literatlrde dekstranin, serozal ylzeyleri ayirarak ve ozmotik
bir gradyan olusturarak peritoneal bosluga sivi cekerek
peritoneal adezyonlari azalttig dusintimektedir (15,16). Ancak
calismamizda %50 dekstroz ile ayni sonuclar alinamamistir.

Calismamizda %50 dekstroz kullaniminin PPA  Uzerindeki
etkisini gbstermeyi amagclanmistir, Ancak analiz
sonucunda %50 dekstroz sollsyon grubu ile kontrol grubu
karsilastirldiginda istatistiksel olarak anlamli  bir farklilik
gbzlenmemigtir. Ylksek konsantrasyonlu dekstroz solusyonu
ile peritoneal adhezyon olusumunun 6nlenememesini, makro
molekdl olmadigindan hidroflotasyon sonrasi hizla absorbe
edilerek etkisinin sinirl - olabilecegine bagliyoruz. Ancak
calismamizda ylksek konsantrasyonlu dekstroz’'un emilimi
ile ilgili veri toplamadigimiz icin bu durumun daha ayrintili bir
deney ile irdelenmesi uygun olacaktir.

SONUGLAR

Ratlarda deneysel olusturulan adezyon modelinde, %50
dekstroz soltsyonunun PPA olusumunu 6nleme Uzerinde
etkisi kanitlanamamistir.
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Does Valproate Treatment in Childhood Epilepsy Affect
Nutritional Status and Biochemical Parameters?

Cocukluk Cagi Epilepsisinde Valproat Tedavisi Beslenme Durumunu
ve Biyokimyasal Parametreleri Etkiler mi?

Esra KOSELER BEYAZ, Sinem BAYRAM

Department of Nutrition and Dietetics, Baskent University, Faculty of Health Sciences, Ankara, Turkey

ABSTRACT

Objective: Valproate (VPA) is widely prescribed for the treatment of various neurological and neuropsychiatric disorders.
This study aimed to determine the effect of VPA therapy, which was thought to have weight gain effect on nutritional
status and some biochemical factors in children with epilepsy.

Material and Methods: The study included 30 children and adolescents who received VPA monotherapy because of
the diagnosis of epilepsy. Selected biochemical parameters before and 12 months after VPA treatment were recorded
retrospectively from the patient files. VPA dose ranges from 11-40 mg/kg/day. VPA plasma levels were maintained
within the therapeutic limits throughout the study. The anthropometric measurements of the patients were recorded in
the WHO Anthro program for children aged 1-5 years and the WHO Anthro-Plus program for children aged 5-18 years.

Results: The epilepsy age of the patients was determined as 48.85+38.16 months; and they have been receiving VPA
therapy at a dose of 25.00+10.75 mg/kg/day for 18.95+6.02 months. While no difference was found in terms of hunger
visual analogue scale (VAS) scores before and after treatment, VAS scores of appetite increased and satiety decreased
(p<0.05). BMI-SDSs, fasting insulin (ulU/mL), HDL cholesterol (mg/dL) and triglyceride (mg/dL) levels increased after
VPA treatment (p<0.05).

Conclusion: As a result, it has been determined that VPA treatment can decrease satiety and increase appetite, cause
weight gain, and affect some biochemical parameters negatively such as insulin and blood lipids.

Key Words: Epilepsy, Hunger, Nutritional status, Obesity

0z
Amac: Valproik asit, gesitli ndrolojik ve néropsikiyatrik bozukluklarin tedavisi igin yaygin olarak recete edilmektedir. Bu

calismada epilepsili cocuklarda agirlik artisina etkisi oldugu dtstnulen valproik asit tedavisinin beslenme durumu ve bazi
biyokimyasal faktérler Uzerine etkisinin belirlenmesi amaglanmistir.

Gerec¢ ve Yontemler: Calismaya epilepsi tanisi ile valproik asit monoterapisi alan 30 ¢ocuk ve ergen dahil edildi.
VPA tedavisinden 6nce ve 12 ay sonra segilen biyokimyasal parametreler hasta dosyalarindan geriye donik olarak
kaydedildi. Etken madde dozu 11-40 mg/kg/gin arasinda degismektedir. VPA plazma seviyeleri, calisma boyunca
terapdtik sinirlar icinde tutulmustur. Hastalarin antropometrik élgtimleri 1-5 yas arasi gocuklar icin WHO Anthro programi
ve 5-18 yas arasi gocuklar igcin WHO Anthro-Plus programi ile hesaplanmistir.

Bulgular: Hastalarin epilepsiyasi 48.85+38.16 ay olarak belirlenmis olup hastalar ortalama 18.95+6.02 aydir 25.00+10.75
mg/kg/gun VPA tedavisi almaktadirlar. Tedavi éncesi ve sonrasi acglik VAS skorlart agisindan fark bulunmazken, istah
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gorsel analog skalasi (VAS) skoru artmis, tokluk VAS skoru ise azalmistir (0<0.05). Tedavi sonrasi hastalarin yasa gére BKI z skorlar, aclik
insulini (ulU/mL), HDL kolesterol (mg/dL) ve trigliserit (mg/dL) seviyelerinin arttigi saptanmistir (p<0.05).

Sonug: Sonug olarak VPA tedavisinin toklugu azaltip istahi artirabilecegi, agirik kazanmina katkida bulunabilecegi, insulin ve kan lipidleri
gibi bazi biyokimyasal parametreleri olumsuz etkileyebilecegdi belirlenmistir.

Anahtar Sozciikler: Epilepsi, Aclik, Beslenme durumu, Obezite

INTRODUCTION

Epilepsy is one of the most common neurological diseases
affecting people of all ages, races, social classes and geographic
regions. Epilepsy is a brain disease characterized by a persistent
predisposition to seizures and the neurobiological, cognitive,
psychological and social consequences of seizure recurrences
(1). Anti-epileptic drugs are the primary treatment method,
which are used to provide seizure control without causing side
effects that may affect quality of life. Seizure remission is likely
to reduce morbidity and the risk of premature death. In addition
to the efficacy of anti-epileptics, age, gender, childbearing
potential, comorbidities, tolerability, seizure type, and epileptic
status may affect drug selection due to their role in body weight
fluctuations and biochemical parameters (2).

One of the antiepileptic drugs commonly used in the treatment
of epilepsy is VPA. VPA is a selective inhibitor of histone
deacetylase, which playsimportant rolesin epigenetic regulation.
While VPA is a widely prescribed drug for the treatment of
various neurological and neuropsychiatric disorders, important
side effects of VPA are weight gain and metabolic disturbances
in patients (3). A recent study stated 10-70% of children using
VPA may have side effects related to body weight (4). One
study found that 40.4% of patients treated with VPA gained
more than 10% of their total body weight, while only 8% of
patients treated with other antiepileptics (5). In another study, in
approximately 17% of patients treated with VPA monotherapy
has been reported to have obesity (6).

Although the mechanisms of VPA increasing body weight
can not be clearly explained, especially in children; potential
mechanisms are associated with increased insulin and leptin
levels (7). In addition, dysregulation of the hypothalamic system
which is affected by adipokine levels, hyperinsulinemia, insulin
resistance and genetic predisposition are the other potential
mechanisms. The expression of adipokines, that encode
neuropeptides such as resistin and leptin, which are involved in
the development of insulin resistance and obesity, also increase
with VPA theraphy (8). It has been reported that VPA increases
leptin, insulin, neuropeptide-y (NPY), and fasting insulin-glucose
ratio, while reducing beta-oxidation of lipids due to carnitine
deprivation. It is known that due to the lipogenic effect of insulin,
it stimulates triacylglycerol and fatty acid synthesis, suppresses
fatty acid oxidation, and leptin acts as an antagonist to insulin
with its lipolytic effect. However, this balance is important in
maintaining weight, it is thought that VPA theraphy increases
energy balance and appetite by increasing NPY levels and
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through GABAergic agonistic effect on hypothalamus.
Especially in the early stages of VPA theraphy, the increase
in ghrelin levels activates the neuropeptide Y pathway, which
stimulates appetite and food intake (9).

In this study, we aimed to determine the effect of VPA therapy,
which was thought to have weight gain effect on nutritional
status and some biochemical factors in children with epilepsy.

MATERIAL and METODS

This study was performed in Pediatric Neurology Clinic of
Ankara Gulhane Education and Research Hospital between
October 2016 and January 2019. The study included 30
children and adolescents who received VPA monotherapy
because of the diagnosis of epilepsy. The inclusion criteria of the
study group were; being in childhood (age between 5-18 years)
taking only VPA therapy for at least 1 year, no diet restriction
and feeding difficulty. Children who have been using VPA for
more than 3 years, children with metabolic/endocrine diseases,
genetic disorders affecting growth, degenerative neurological
diseases, and those using multiple antiepileptics were not
included in the study. This study was approved by Baskent
University Institutional Review Board (Project no: KA16/120)
and supported by Baskent University Research Fund.

The caregivers of the child were asked to keep a seizure
diary, which included the type and frequency of seizures.
The questionnaire form was applied by face-to-face interview
method in order to determine the demographics, anthropometric
status and disease information. Patients were asked to make
a checklist of food groups to evaluate their consumption
before and after VPA treatment. Visual analog scales (VAS,
0-10 cm) used to assess appetite, satiety and hunger. Patients
were asked to mark for both pre and post VPA treatment.
The changes in the consumption of some food groups of the
patients participating in the study were also questioned in the
period before and after the VPA treatment.

Selected biochemical parameters before and 12 months after
VPA treatment were recorded retrospectively from the patient
files. VPA dose ranges from 11-40 mg/kg/day. VPA plasma
levels were maintained within the therapeutic limits throughout
the study.

Body weight (kg) and height (cm) of children before initiation
and after 12 months VPA treatment period were obtained
from patient files. Only the results of patients who had blood



samples taken after 12 hours of fasting in the morning were
included. Analyses of the selected biochemical parameters
such as fasting blood glucose (mg/dL), fasting insulin (ulU/
mL), triglyceride (mg/dL), HDL (mg/dL), LDL (mg/dL) were
performed.

The anthropometric measurements of the patients were
recorded in the WHO Anthro program for children aged 1-5
years and the WHO Anthro-Plus program for children aged
5-18 years (10).

Statistical analysis

The data in the study were analyzed in the SPSS-21 statistics
program. While mean and standard deviation values are given
for quantitative variables, frequency and percentage values are
given for categorical measures. “Wilcoxon t-test” was used to
test the mean differences between pre and post VPA treatment
for selected variables. All analyzes were interpreted at the 95%
confidence level.

RESULTS

A total of 30 patients with a mean age of 8.77+4.81 years
participated in the study. The epilepsy age of the patients was
determined as 48.85+38.16 months; and they have been
receiving VPA therapy at a dose of 25.00+10.75 mg/kg/day for
18.95+6.02 months (Table I).

The hunger, satiety and appetite VAS scores of the patients
participating in the study before and after VPA treatment are
given in Table Il. While no difference was found in terms of
hunger VAS scores before and after treatment, it was found

Table I: Patient demographics

Children with epilepsy

(n:30)
Gender Girls: %45
Family history of epilepsy Yes: %30
Seizure type |diopathic: %65

X+SD
Birth weight (g) 3.23+0.72
Age (year) 8.77+4.81
Epilepsy age (months) 48.85+38.16
Duration of VPA therapy (months) 18.95+6.02
VPA dose (mg/kg) 25.00+10.75

Table II: Hunger, satiety and appetite VAS scores of
patients before and after VPA treatment.

Pre-VAP Post-VAP p
Hunger 6.18+2.17 6.45+2.63 0.542
Satiety 7.42+3.58 5.94+1.59 0.039*
Appetite 5.32+2.34 6.50+2.45 0.017*

p<0.05, p: Wilcoxon paired test
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Table lll: BMI, weight and height standard deviation scores
of patients before and after VPA treatment.

Pre-VAP Post-VAP P
BMI-SDs 0.94+0.46 1.39+0.56 0.000*
Weight-SDs 0.88+0.62 1.23+0.49 0.003*
Height-SDs 0.68+1.03 0.65+0.96 0.344

p<0.05, BMI-SDs: body mass index standard deviations, VPA: valproate,
p: Wilcoxon paired test

Table IV: Biochemical parameters of patients before and
after VPA treatment.

Pre-VAP
88.5+7.8
10.0+7.9
61.7+£24.8
54.9+6.3
83.0+9.9

Post-VAP p

91.2+20.4 0.064
12.1£9.4 0.026
71.3+26.6 0.001
55.5+£3.4 0.032
84.2+27.4 0.052

Fasting blood glucose (mg/dL)
Fasting insulin (UIU/mL)
Triglycerid (mg/dL)
HDL (mg/dL)
LDL (mg/dL)

p<0.05, p: Wilcoxon paired test

that VAS scores for appetite increased and satiety decreased
(p<0.05).

The BMI, weight and height standard deviation scores of the
patients participating in the study before and after VPA treatment
are given in Table lll. It was determined that the BMI-SDS of the
patients increased after treatment (p<0.05) (Table Ill). Fasting
insulin, HDL cholesterol and triglyceride levels increased after
VPA treatment (p<0.05) (Table IV).

DISCUSSION

VPA is one of the most widely prescribed anti-epileptic drugs
worldwide. It is stated that long-term treatment with VPA is
associated with risks such as weight gain, hyperinsulinemia,
metabolic syndrome, and cardiovascular disease (11). Factors
such as birth and head trauma, age, genetic predisposition,
infections, and vascular diseases may facilitate the development
of epilepsy. It has been determined that infants with low birth
weight are also at higher risk of epilepsy later in life (12, 13).
The birth weights of the children participating in this study were
found to be normal.

One of the known side effects of VPA, which is used as an
anticonvulsant in the treatment of bipolar disorders, migraine
and epilepsy, is weight gain. Weight gain has been reported in
57% of adults and 58% of children and adolescents treated with
VPA. In our study, 12 month VPA therapy caused weight gain
in epileptic children. The BMI-SDSs of the patients increased
(1.39+0.56) after VPA treatment (0.94+0.46) (p<0.05). Although
the mechanism of VPA increasing body weight is not clearly
understood; it is stated that changes in energy intake or
expenditure of VPA may result from changes in biological
mechanisms, including hormone levels. In vitro studies show
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that VPA initiates pancreatic insulin secretion, which can
increase appetite and energy storage and result in weight gain.
VPA treatment has been found to increase postprandial insulin
levels (14).

One study found that participants treated with VPA had higher
serum insulin levels. They concluded that hyperinsulinemia
and possibly insulin resistance contribute to weight gain (15).
Chronic VPA treatment causes an increase in pancreatic insulin
secretion; and it can be predicted that this increment change
appetite and energy storage which associated with weight gain
(16).

In a study conducted with 35 children aged 3-15 vyears,
body weight, BMI percentiles of the participants increased
significantly at the end of the 6th month compared to baseline
(17). In a study of 60 prepubertal children with a mean age
of 5.60+1.95 years who received VPA therapy for at least one
year, BMI and BMI for age standard deviations were found to
be higher in children who received VPA (p<0.05) (18). Wirrell
conducted a study in adolescents receiving VPA therapy for a
minimum of 2 months and mild-to-moderate weight gain was
observed in 58% of the 43 subjects treated with VPA (19).

Long-term anti-epileptic therapy may trigger the atherosclerotic
process by causing deterioration in endothelium and
lipoprotein metabolism and therefore increase in homocysteine
levels (20). We found that the fasting blood glucose, fasting
insulin, triglyceride and HDL cholesterol levels of the children
participating in our study increased after the VPA treatment
compared to baseline (p>0.05).

After 3.1 years of follow-up of 87 children receiving VPA
therapy with a mean age of 4.8+0.8 years, the mean BMI-
SDS scores increased (p<0.05); in terms of BMI classes the
proportion of overweight children was 6.9% at the baseline,
it was 16% at the end of the study. There was no significant
change in serum fasting glucose, cholesterol and triglyceride
levels (21). According to Abaci et al. after 12 months of VPA
therapy, total cholesterol and LDL cholesterol levels increased
significantly in children; no significant change was observed
in triglyceride and HDL cholesterol levels (22). In another
study, serum triglyceride concentrations increased and serum
HDL cholesterol decreased with VPA therapy (23). Elevated
triglycerides are observed along with HDL-cholesterol levels in
patients treated with VPA (24). A randomized controlled trial, it
was determined that triglyceride levels were higher and HDL
cholesterol levels were significantly lower in the VPA group
compared to the control group (25). There are also studies
have contradictory results that VPA therapy has no effect on
plasma total cholesterol, HDL cholesterol, LDL cholesterol and
triglycerides (26, 27).

Although the effect of VPA treatment on nutritional status was
tried to be examined, nutritional status could only be evaluated
by anthropometric measurements and appetite based on
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participant’s VAS scores declaration are the limitations of our
study. The strength of the study is to keep the duration of VPA
treatment as minimum 1 and maximum 3 years, since the effect
of VPA on body weight will not be seen clearly enough in the
short term and its long-term use may include other confounding
factors. The selection of the patient age group as 5-18 years
due to the effect of the growth and development process in
infancy is another strength of the study. In future studies, it
should be aimed to develop a guideline that includes medical
nutrition therapy by determining the dietary intake of patients
receiving VPA therapy and evaluating factors related to age,
gender, and growth.

As a result, it has been determined that VPA treatment can
decrease satiety and increase appetite, cause weight gain,
and affect some biochemical parameters negatively such as
insulin and blood lipids. It should be aimed to prevent or reduce
excessive weight gain, which is thought to cause various
reproductive endocrine disorders in children receiving VPA
treatment. A dietitian specialized in pediatric neurology should
be included in the multidisciplinary team in patients receiving
VPA treatment.
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The Diagnostic Value of Extremely Elevated Erythrocyte
Sedimentation Rate in A Tertiary Pediatric Hospital

Uctincti Basamak Bir Gocuk Hastanesinde Belirgin Yiiksek Eritrosit
Sedimantasyon Hizinin Tanisal Degeri
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ABSTRACT

Objective: The aim of this study was to evaluate the frequency, demographic and clinical characteristics of pediatric
patients with extremely elevated erythrocyte sedimentation rate (ESR) in a reference children’s hospital, and to improve
clinicians’ ability to use extremely elevated ESR in the differential diagnosis.

Material and Methods: A retrospective cohort study was conducted to examine the clinical data of pediatric patients
with extremely elevated ESR ( =100 mm/h). The patients were divided into 6 main groups according to their diagnosis
as infectious, non-infectious inflammatory disease (NIID), malignancy, nephrologic, miscellaneus and unknown. Then,
the specific sub-diagnoses of the patients were determined and evaluated. Clinical and laboratory data of the patients
were recorded.

Results: We analyzed the results of a total of 3166 patients with high ESR (=20 mm/h) and 189 (5.96%) patients with
extremely elevated ESR were included in the final analysis. The most common etiology of extremely elevated ESR
was NIID (35.9%), followed by infections (33.3%), malignancies (19.0%) nephrologic (2.6%), miscellaneus (4.7 %) and
unknown (4.2%). The most common specific diagnosis was acute rheumatic fever, Kawasaki disease, lymphadenitis
and leukemia. The high ESR was only negatively correlated with hemoglobin and albumin levels.

Conclusion: Identifying the most common diseases that cause extreme ESR elevation in children can help clinicians in the
differential diagnosis of diseases but it cannot be used as a screening tool for diseases.

Key Words: Acute phase reactants, Children, Differential diagnosis, Erythrocyte sedimentation rate
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0oz

Amagc: Bu calismanin amaci, referans bir ¢cocuk hastanesinde belirgin olarak artmis eritrosit sedimantasyon hizi (ESR) olan pediatrik
hastalarin sikligini, demografik ve klinik dzelliklerini degerlendirmek ve klinisyenlerin asiri yiksek ESR’yi ayirici tanida kullanma becerilerini
gelistirmektir.

Gerec ve Yontemler: Retrospektif, kesitsel olarak planlanmis olan bu calismada ESR degeri =100 mm/saat olan pediyatrik hastalar
deg@erlendiriimistir. Hastalar tanilarina gore enfeksiydz, enfeksiydz olmayan inflamatuar hastaliklar (NIID), malignite, nefrolojik, diger ve
bilinmeyen olarak 6 ana gruba ayrildi. Daha sonra hastalarin spesifik alt tanilari belirlenerek, klinik ve laboratuvar verileri degerlendirildi.

Bulgular: YUksek ESR’si (=20 mm/saat) olan toplam 3166 hasta igerisinde belirgin ylksek ESR’si olan 189 (%5.96) hasta ¢alismaya dahil
edildi. Belirgin yiksek ESR’nin en yaygin nedeni NIID (%35.9) iken, bunu enfeksiyonlar (%33.3), maligniteler (%19.0), nefrolojik (%2.6),
diger (%4.7) ve bilinmeyen (%4.2) olarak bulundu. En sik gérilen spesifik alt tani akut romatizmal ates, Kawasaki hastalidi, lenfadenit ve
|6semiydi. Yiksek ESR, yalnizca hemoglobin ve albumin seviyeleri ile negatif korelasyon gosterdi.

Sonug: Calismamiz 3. Basamak, referans bir gocuk hastanesinde yapilmis literatlrdeki en genis seridir. Cocuklarda belirgin ESR yuksel-

mesine neden olan en yaygin hastaliklarin bilinmesi, klinisyenlere ayirici tanida yardimci olacaktir.
Anahtar Sézciikler: Akut faz reaktanlar, Cocuklar, Ayirici tani, Eritrosit sedimentasyon hizi

INTRODUCTION

Erythrocyte sedimentation rate (ESR) indicates the fall velocity
of suspended erythrocytes in plasma in a vertical tube within
1 hour in millimeters (mm). It is expressed in mm/hour. It is an
easily accessible and inexpensive acute phase reactant (APR)
that is frequently used in daily practice. ESR is an indirect APR,
reflects plasma viscosity and the presence of the acute phase
proteins, (fibrinogen, immunoglobulins, coagulation proteins,
etc) that increase in inflammation reduce the electrostatic forc-
es between red blood cells. This causes rapid aggregation and
settle of erythrocytes (1,2).

Erythrocyte sedimentation rate increases in inflamation such as
infections, malignancy, inflammatory diseases, renal diseases
and tissue ischemia/trauma. In addition, it is known to be af-
fected by obesity, anemia, age, gender and race (3-5). An in-
creased ESR does not indicate a specific disease and is often
used as a screening tool. However, extremely elevated ESR’s
(ESR =100 mm/h) relation with particular diseases has been
discussed in many studies and its relationship with disease se-
verity has been emphasized (6-10). Indeed, it seems that ex-
tremely elevated ESR is more frequent in some diseases.

In this studly, it is aimed to evaluate the frequency, demographic
and clinical characteristics of children with extremely elevated
ESR. In addition, it is planned to determine the diseases that cli-
nicians should consider in the differential diagnosis of patients
with extremely elevated ESR.

MATERIALS and METHODS

This retrospective observational study was conducted in
Ankara Children’s Hematology Oncology Training and Research
Hospital, which is a tertiary, reference pediatric hospital in Turkey.
Children between the ages of 3 months and 18 years who
admitted to our clinic between June 2018 and June 2019 and

were found to have ESR =100 mm/h were included in the studly.
Clinical and laboratory data of the patients were recorded. Age,
gender, leukocyte (WBC), hemoglobin (Hgb), platelet, absolute
neutrophil counts (ANC), absolute lymphocytes counts (ALC),
mean corpuscular volume (MCV), mean platelet volume (MPV),
albumin, globulin, C-reactive protein (CRP) and fibrinogen
levels were evaluated. ESR and other laboratory data obtained
at hospital admission were included in the study. However,
recurrent ESR elevations were not included in the study. Only
one extremely elevated ESR value of each case was evaluated.
Only 1 ESR value of each case was included in the study,
recurrent extremely ESR elevations were not included.

Patient records were evaluated separately by 2 independent
clinicians (CK and EKK). If there was no consensus on
the definitive diagnosis of the patients, it was decided by
agreement. Undiagnosed cases were evaluated as unknown.
In patients with multiple diagnoses, the diagnosis of the patient
was accepted as the main reason for increasing ESR. The
patients were divided into 6 main groups as infectious, non-
infectious inflammatory disease (NIID), malignancy, nephrologic,
miscellaneus and unknown. Then, the specific sub-diagnoses
of the patients in these groups were identified and evaluated.

ESR measurements were performed using the standard
Westergren method. Normal ESR level was defined as <20
mm/h. =100 mm/h was defined as extremely elevated ESR.

Approval for this study was obtained from the Ankara City
Hospital No. 2 Clinical Research Ethics Committee (E2-21-
1041/24.11.2021).

Statistical analyses were performed using the SPSS 20 package
programe. Results of descriptive analyses were reported
as minumum (min), maximum (max) and means + standart
deviation (X+SD) for continuous variables and as number (n)
and percentage (%) for categorical variables. To assess the
associations between extreme ESR elevations and diseases,
were performed using Mann Whitney U Test. Associations

Turkish J Pediatr Dis/Ttirkiye Cocuk Hast Derg / 2022; 16: 230-234



232 Karagol C et al.

between continous variables such as ESR, CRP were assessed
using the Pearson correlation coefficient test. Diferences were
regarded as statistically significant at p <0.05.

RESULTS

Totaly, 189 (5.96%) patients with extremely elevated ESR among
3166 patients with elevated ESR (>20 mm/h) were included in
the final analysis. ESR ranged between 100-143 mm/h and the
mean ESR level was found to be 110+10.4 mm/h.

The ages of the patients ranged from 3 months to 17.4 years
and the mean was 98.0+58.8 months, and 83 of the cases
were female (43.9%) and 106 were male (56.1%). No significant
difference was found in terms of ESR values according to age
and gender (p >0.05).

Non-infectious inflammatory disease (n=68, 36.0%) and
infections (N=63 33.3%) were the most common disease
group causing extremely elevated ESR. Malignancy was
detected in 36 patients (19.5%), renal disease in 5 (2.6%), and
miscellaneus diseases in 9 (4.76%), but the diagnosis could
not be determined in 8 (4.2%) (unknown) cases (Table I). When
these diagnostic groups were compared with the mean ESR
levels, a significant difference was found only in the malignancy
group and NIID groups (p=0.013). The differences between the
mean ESR levels of the other groups were not significant.

When the definitive diagnosis of the patients were evaluated,
the most common diagnoses were found to be acute
rheumatic fever (ARF) and Kawasaki disease in the NIID group,
lymphadenitis and acute pyelonephtritis in the infectious group,
and leukemia and lymphoma in the malignancy group. The
associations between extremely elevated ESR and disease
sub-categories are given in Table Il

Table |I: Associations between extremely elevated
erythrocyte sedimentation rate elevations and disease
category.

Disease Category n (%) E“ﬁ:;rr‘r:;éh
NIID 68 (35.98) 106+10.6
Infections 63 (33.33) 111£9.5
Malignancy 36 (19.05) 113+£10.4
Miscellaneus 9 (4.76) 116+13.8
Unknown 8 (4.23) 108+10.4
Nephrologic 5 (2.65) 112+9.3
Total 189 (100) 110+£10.4

ESR: Erythrocyte sedimentation rate, NIID: Non-Infectious Inflamatory
Diseases
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Table IlI: Associations between extremely elevated
erythrocyte sedimentation rate elevations and diseases
in study group.

Patients

Disease Category/ Disease Sub-category n (%)
s

Non-Infectious Inflamatory Diseases
Acute Rheumatic Fever
Kawasaki Disease
Juvenile idiopathic Arthritis
Familial Mediterranean Fever
Systemic Lupus Erythematosus
Reactive Arthritis
Periodic Fever Syndrome
Henoch-Schoenlein Purpura
Ulcerative Colitis

Infections
Lymphadenitis
Acute Pyelonephritis
Bacteremia-Sepsis
Pneumonia
Septic Arthritis
Soft Tissue infections
Acute Gastroenteritis
Osteomyelitis
Deep Neck infections
Tuberculosis
Intracranial Abscess
intra-Abdominal Abscess
Pericarditis
Cat Scratch Disease

Malignancy
Leukemia
Lymphoma
Ewing Sarcoma
Neuroblastoma
Osteosarcoma
Rhabdomyosarcoma
Hepatoblastoma
Medulloblastoma
Pancreatic Carcinoma
Intestinal Carcinoma
HLH

Nephrologic
Chronic Renal Failure
Nephrotic Syndrome
Acute Glomerulonephritis

Miscellaneus
Aplastic Anemia
GIS Bleeding
TP .
PTE 1(0.5)

HLH: Hemophagocytic lymphohistiocytosis, GIS: Gastrointestinal
system, ITP: Idiopathic thrombocytopenic purpura, PTE: Pulmonary
Thromboembolism
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In the correlation analyses there was only moderately negative
correlation between ESR and hemoglobin (r:-0.46) levels and
weakly negative correlation between ESR and albumin levels (r:-
0.21). There was no correlation with ESR and the other laboratory
parameters. The correlation analysis is given in Table Il.



Table llI: Corelation analyses of ESR with the other labora-
tory parameters in study group.

Laboratory Meanz=Std. Corella?ion
Parameters Deviation eI TS
value (r)

Leukocyte, 10%/uL 185 12532.9+9790.6 NA
HGB, g/dL 185 9.7+1.6 -0.46
MGQV, fL 185 78.6+7.2 NA
Platelets, 10%/uL 185 398870.2+263792.9 NA
MPV, fL 183 7.4+1.0 NA
ANC, % 172 8159.3+7894.4 NA
ALC, % 172 3006.4+4265.4 NA
Albumin, g/dL 149 3.5+0.5 -0.21
Globulin, g/dL 149 3.6+0.9 NA
CRP, mg/dL 189 12.1£10.0 NA
Fibrinogen, mg/dL 21 587.7+128.8 NA

NA: No Association, HGB: Hemoglobin, MCV: Mean Corpuscular
Volume, MPV: Mean Platelet Volume, ANC: Absolute Neutrophil
Count, ALC: Absolute Lymphocyte Count, CRP: C-Reactive Protein

DISCUSSION

To the best of our knowledge this is the largest study in
children with extremely elevated ESR. In this study, extremely
elevated in ESR was found in approximately 6% of all children
with elevated ESR. In addition, about 96% of the children with
extremely elevated ESR were diagnosed with various diseases.
This suggests that extremely elevated ESR in children is
associated with explainable and diagnosable diseases.

In our study, extremely elevated ESR was found most
frequently in NIID. However, many studies have shown that
infections are the most common group of diseases that
increase ESR excessively. Schimmelpfennig et al. (11) found
infectious diseases as 55%, connective tissue diseases or
renal diseases as 25% in 156 children with extremely elevated
ESR. Abbag et al. (12) evaluated 99 children and reported that
the most common cause was infection (49.5%), followed by
NIID (26.3%), malignancy (12.1%), and renal diseases (8.1%)
. Aydogan et al.(13) reported 66 pediatric patients in a tertiary
pediatric hospital in Ankara and found infectious diseases as
54.5%, rheumatic diseases as 16.7% and renal diseases as
12.1%. Similarly, Ozkan et al. (14) detected infectious diseases
in 48% and rheumatological diseases in 18% of 182 children.

The most common infectious diseases in our study were
lymphadenitis, acute pyelonephritis, bacteremia-sepsis and
pneumonia. In the literature, pneumonia, soft tissue infections,
bacteremiaand meningitis were pointed out as the most common
infectious diseases that cause extreme elevation in ESR (11-
16). Most of these diseases are vaccine-preventable diseases.
It is known that the frequency of infectious diseases such as
pneumonia and meningitis has decreased in our country with
the increasing vaccination rates and the new vaccines added
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to the vaccination schedule. Contrary to the other studies, the
frequency of NIID in our study was higher than that of infectious
diseases. This can be explained by the fact that our study
was conducted in a single center and with a limited number of
patients. In addition, we think that 8 undiagnosed patients may
be associated with a possible infection. Nevertheless, NIID was
higher in our study compared to similar studies in the literature.
In recent years, the genetic and immunological mechanisms
of NIID diseases are better known, which has increased the
diagnosis of these diseases. In our study, ARF and Kawasaki
disease were found to be the most common NIIDs. These two
diseases constituted a quarter of the entire study group. It is
known that APRs are almost always elevated in patients with
ARF, typical elevations in ESR (=60 mm/h) and CRP (=30 mg/L)
are common (17). Systemic inflammation is a characteristic
of Kawasaki disease, and typically elevated ESR, high CRP,
thrombocytosis, leukocytosis can occur. And also elevated
AFR levels are linked with disease severity and prognosis.
Intravenous immune globulin (IVIG) used in the treatment of
Kawasaki disease usually elevates ESR. Therefore, follow-up of
patients with ESR is not appropriate after receiving IVIG (18). In
our study, all extremely elevated ESR levels are recorded before
IVIG treatment.

Leukemia and lymphoma were found to be the most common
malignancies that cause extreme elevation in ESR in our study.
It is not surprising that leukemia and lymphoma are the most
common malignancies in childhood. It was found that chronic
renal failure and nephrotic syndrome cause extremely elevated
ESR in our study. In similar studies, it was found that the
frequency of malignancy and nephrological disease in adults is
higher than in children (15, 19).

Aplastic anemia was found to be the most common cause
in the miscellaneous group. Anemia is known to elevate ESR
because settle of erythrocytes is prevented by negative forces
between erythrocytes. Therefore, ESR increases in anemia.

Among 8 patients who could not be diagnosed, 3 patients had
arthralgia, 2 patients had hepatosplenomegaly, 1 patient had
erythema nodosum, 1 patient had elevated transaminases, and
1 patient had high fever. The elevation in ESR in unknown group
may possibly be related to an unidentified infection.

In the comparison analysis, the difference between ESR levels
in the malignancy group and the NIID group was found to be
significant (p<0.05). The difference between the mean ESR
levels of the other groups was not statistically significant. The
correlation analysis conducted with elevated ESR and the
other laboratory parameters, only negative correlation was
found with hemoglobin and albumin levels. Albumin is known
as a negative APR that decreases in inflammation, which is
also expected to be low in our study group (20). Parameters
such as WBC, platelets, globulin, CRP and fibrinogen increase
in inflammation. In our study, these values were found to be
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increased. However, the lack of correlation with ESR and the
other laboratory markers suggests that they may have limited
benefits in the evaluation of patients with extremely elevated
ESR. In addition, the relationship between extremely elevated
ESR and CRP was evaluated in a limited number of studies and
found no relationship between them (7,15).

Our study has several limitations, first of all, it was designed as
a retrospective, single-center study. In addition, patients with
ESR =100 mm/hr were included in the study group, and our
results only reflected patients with an extremely elevated ESR.
Finally, some APRs such as serum amyloid A and procalcitonin
were not included in the study because of missing data.

In conclusion, extreme elevation in ESR can occur in the
pediatric age group and is often related to NIID and infections.
Especially ARF, Kawasaki disease, lymphadenitis and leukemia
should be considered in children with ESR =100 mm/h. If
extremely ESR elevation is detected in children, it may help in
the diagnosis of some diseases in daily pediatric practice.

REFERENCES

1. Kratz A, Plebani M, Peng M, Lee YK, McCafferty R, Machin SJ.
International Council for Standardization in Haematology (ICSH)
(2017). ICSH recommendations for modified and alternate
methods measuring the erythrocyte sedimentation rate. Int J Lab
Hematol 2017;39:448-57.

2. Bray C, Bell LN, Liang H, Haykal R, Kaiksow F, Mazza JJ, Yale
SH. Erythrocyte Sedimentation Rate and C-reactive Protein
Measurements and Their Relevance in Clinical Medicine. WMJ
2016;115:317-21.

3. Ramsay ES, Lerman MA. How to use the erythrocyte sedimentation
rate in paediatrics. Arch Dis Child Educ Pract Ed 2015;100:30-6.

4. Lapi¢l, Padoan A, Bozzato D, Plebani M. Erythrocyte Sedimentation
Rate and C-Reactive Protein in Acute Inflammation. Am J Clin
Pathol 2020;153:14-29.

5. Schéafer VS, WeiB K, Krause A, Schmidt WA. Does erythrocyte
sedimentation rate reflect and discriminate flare from infection
in systemic lupus erythematosus? Correlation with clinical
and laboratory parameters of disease activity. Clin Rheumatol
2018;37:1835-44.

6. Mahmood D Al-Mendalawi. Extremely elevated erythrocyte
sedimentation rate. Etiology at a tertiary care center in Saudi
Arabia. Saudi Med J 2011;32:536; author reply 536.

7. Xu W, Zhao W, Qian R, Xiao-Li L, Wang Y, Dai D, Zhu Y. Clinical
observation of extremely elevated erythrocyte sedimentation rate.
Zhonghua Wei Zhong Bing Ji Jiu Yi Xue 2021;33:613-7.

8. Lluberas-Acosta G, Schumacher HR Jr. Markedly elevated
erythrocyte sedimentation rates: consideration of clinical
implications in a hospital population. Br J Clin Pract Apr-May
1996;50:138-42.

9. Manchon ND, Poutrain JR, Senant J, Cottin B, Bercoff E, Bourreille
J. Valeur diagnostique d’une augmentation franche de la vitesse de
sédimentation. Diagnostic value of a distinct rise in sedimentation
rate. Presse medicale 1988;17:905-7.

10. Irving Kushner. Acute phase reactants. Paul L Romain. Oct 2021.
https://www.uptodate.com/contents/acute-phase-reactants?

Turkish J Pediatr Dis/Trkiye Cocuk Hast Derg / 2022; 16: 230-234

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Schimmelpfennig RW, Jr, Chusid MJ. llinesses associated with
extreme elevation of the erythrocyte sedimentation rate in children.
Clin Pediatr (Phila) 1980;19:175-8.

Abbag Fl, Al Qahtani JM. Extreme elevation of the erythrocyte
sedimentation rate in children. Ann Saudi Med May-Jun
2007;27:175-8.

Aydogan U, Sar O, Akbulut H, Sarici SU, Saglam K, Ozcan O.
Evaluation of the diseases with an erythrocyte sedimentation rate
over 100 mm/hour in children. Gulhane Tip Derg 2010;52:257-60.

Ozkan HC, Cam H, Kasapgopur O, Tastan Y. Cocuklarda belirgin
eritrosit sedimentasyon hizi yUksekligi ile iliskili hastaliklar Orijinal
Arastirma. Turk Ped Arg 2003; 38: 25-31.

Daniels LM, Tosh PK, Fiala JA, Schleck CD, Mandrekar JN,
Beckman TJ. Extremely Elevated Erythrocyte Sedimentation
Rates: Associations With Patients’ Diagnoses, Demographic
Characteristics, and Comorbidities. Mayo Clin Proc 2017;
92:1636-43.

Ohta R, Kaneko M, Hattori S. Diseases With Extremely Elevated
Erythrocyte Sedimentation Rates in a Secondary Healthcare Facility:
Retrospective Cohort Study. Shimane J Med Sci 2017;34:7-33.

Acute rheumatic fever: Clinical manifestations and diagnosis.
https://www.uptodate.com/contents/acute-rheumatic-fever-
clinical-manifestations-and-diagnosis, Andrew Steer, Elizabeth
TePas, Oct 2021.

Buda P, Friedman-Gruszczynska J, Ksigzyk J. Anti-inflammatory
Treatment of Kawasaki Disease: Comparison of Current Guidelines
and Perspectives. Front Med (Lausanne) 2021;8:738850.
Otero-Castro V, Bonella B, Cristaldo N, Fiorentini F, Giunta D,
Ferreyro BL. Extremely elevated erythrosedimentation in an
adult population in the City of Buenos Aires. Rev Chilena Infectol
2017;34:314-8.

Belinskaia DA, Voronina PA, Shmurak, VI, Jenkins RO, Goncharov
NV. Serum Aloumin in Health and Disease: Esterase, Antioxidant,
Transporting and Signaling Properties. Int J Mol Sci2021;22:10318.



Orl.gl.na/ AfT/C/e Ozgun Aragtlrma Turkish Journal of Pediatric Disease 235

Turkiye Cocuk Hastaliklari Dergisi

Quality of Life in Children and Adolescents with
Gastroesophageal Reflux Disease
Gastrodzofagiel Reflti Hastaligi Olan Cocuk ve Adolesanlarda

Yasam Kalitesi
Arzu Meltem DEMIR

Department of Pediatric Gastroenterology, Children’s Hospital, Ankara City Hospital, Ankara, Turkey

ABSTRACT

Objective: Children with gastroesophageal reflux disease (GERD) have significant co-morbidity. This study aimed to
evaluate the health-related quality of life (HRQoL) in these children and adolescents by self and parent questionnaires.
In addition, we also investigated the impact of gastroesophageal reflux symptoms on HRQoL.

Material and Methods: The study included 93 patients with GERD and 59 age and sex-matched healthy controls. We
asked the children and their parents to complete the validated Turkish version of KINDer Lebensqualitétsfragebogen-
Children Quality of Life Questionnaire (self-report and parent report, respectively) for assessing HRQoL. The patients
have additionally completed a gastroesophageal reflux symptom questionnaire.

Results: The patients and their parents scored significantly lower on the general health perception (p=0.004) than the
healthy controls. Especially physical well-being and emotional well-being subscales were negatively affected (p=0.000,
and p=0.002, respectively). The most common symptoms in the patients were epigastric pain (70.9%), abdominal
distention (64.5%), halitosis (58%), and regurgitation (50.6%). Epigastric pain significantly negatively affected the total
HRQoL score in the patients (p= 0.003). The patients with GERD scored significantly higher than their parents in
physical well-being (p=0.000) and family (p=0.000) subscale scores.

The patients with GERD evaluated their quality of life more negatively in self-esteem (p=0.000) and school domains
(p=0.001) than did their parents.

Conclusion: GERD has a significant negative impact on HRQoL in children. The most affected domains are physical well-
being and emotional well-being. Epigastric pain is associated with worse HRQoL scores.

Key Words: Child, Gastroesophageal reflux, Quality of life

0z

Amag: Gastrotzofageal refli hastalig (GORH) olan gocukluklarda énemli komorbidite vardir. Bu calismada, hasta cocuk
ve ergenlerin saglikla ilgili yasam kalitesini (SYK) hastanin kendisi ve ebeveynlerin doldurdugu anketlerle degerlendirmeyi
amacladik. Ek olarak, gastrodzofageal refli semptomlarinin SYK Uzerindeki etkisi de arastirildi.

Gerec ve Yontemler: Calismaya 93 hasta ve 59 yas ve cinsiyet uyumlu saglikli kontrol dahil edildi. Ylzylze goérismeyle
cocuklardan ve ebeveynlerinden cocugun SYK’ni degerlendirmek icin Tlrkge gegerli ve glvenilir versiyonu olan KINDer
Lebensqualitatsfragebogen-Cocuk Yasam Kalitesi Anketi'ni doldurmalari istendi. Hastalar ayrica bir gastrodzofageal
refli semptom anketi de doldurdular.

Bulgular: Hastalarin ve ebeveynlerinin SYK puani sagdlikli kontrollere gére anlamli olarak daha distk bulundu (p=0.004).
Ozellikle bedensel iyilik ve duygusal iyilik alt dlcekleri olumsuz etkilenmisti (siraslyla p=0.000 ve p=0.002). Hastalarda en
sik gorllen semptomlar epigastrik agr (%70.9), karinda siskinlik (%64.5), adiz kokusu (%58) ve regurjitasyon (%50.6)’di.
Epigastrik agn hastalarda toplam SYK’ni anlamli olarak olumsuz etkiledi (p= 0.003).
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Hastalarla ebeveynlerinin doldurdugu anketler kar§|Ia§t|r|Id!g|nda hasta gocuklarin bedensel iyilik (p=0.000) ve aile (p=0.000) alt dlcek
puanlart ebeveynlerine gére anlamli derecede yiiksekti. GORH olan hastalar, 6z saygi (p=0.000) ve okul alanlarindaki yasam kalitesini

(p=0.001) ebeveynlerine gbre daha olumsuz olarak degerlendirdi.

Sonug: GORH, cocuklarda SYK (izerinde dénemli bir olumsuz etkiye sahiptir. En cok etkilenen alanlar bedensel iyilik ve duygusal iyilik

halidir. Epigastrik agr, daha kotd SYK skorlari ile iligkilidir.

Anahtar Sozciikler: Cocuk, Gastrodzofagiel reflli hastalidl, Yasam kalitesi

INTRODUCTION

Gastroesophageal reflux (GER) is caused by the transmission
of gastric contents to the esophagus. GER becomes
gastroesophageal reflux disease (GERD) when reflux leads to
troublesome symptoms that affect daily functioning and lead
to complications. Symptoms of GERD include heartburn, non-
cardiac chest pain, acid regurgitation, chronic cough, bloating,
and belching, which may seriously affect the quality of life of the
patients (1,2).

The prevalence of GERD is 19.1% to 22.8% in Turkey (3-5). The
majority of GERD increases with age and, by adolescence, is
similar to that in adults (20%) (6). GERD is the most common
chronic esophageal disorder in children and is linked with
severe complications, such as bleeding, peptic stricture,
Barrett’s esophagus, pharyngitis, sinusitis, recurrent otitis
media in children (2,7).

There is no gold standard diagnostic tool for diagnosing GERD
in children (2). The definition of pediatric GERD is based on the
2009 guidelines of NASPGHAN and ESPGHAN (1).

In the majority of children, symptoms are mild or moderate.
GERD symptoms may not be life-threatening, but patients
usually seek treatment when their quality of life deteriorates.
Studies in adults have shown that GERD may affect health-
related quality of life (HRQoL), and the severity of the reflux
symptoms has a more significant impact on regular daily activity
(8). The HRQoL of adults with GERD is worse than the other
chronic diseases such as diabetes or hypertension (9).

Eloubeidi et al. (10) compared the HRQoL scores in adult
patients with Barrett’s esophagus or GERD, and they have
found that HRQoL was lower in both groups than the general
population. Additionally, they have found no difference in
HRQoL between patients with Barrett’s esophagus or GERD.
They concluded that symptom frequency and severity were
associated with bodily pain and impaired social, emotional,
and physical functioning in GERD (10). Additionally, GERD
symptoms can lead to anxiety and depression (11).

However, the data in children and adolescents is scarce. Only
a few studies evaluated the HRQoL in children with GERD
(12,13).

The aims of this study were; 1) to compare the HRQoL of the
patients with GERD and healthy controls, 2) to compare child
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and parent ratings of child HRQoL, 3) to examine the impact of
GERD symptoms on HRQoL in the patients.

MATERIAL and METHODS

We performed this prospective cross-sectional study in our
pediatric gastroenterology department between January 2018-
September 2018. The study was approved by the Clinical
Research Ethics Committee of Health Sciences University
Ankara Pediatrics Hematology Oncology Training and Research
Hospital (Acceptance number: 2018-106).

GERD in pediatric patients is present when reflux of
gastric contents is the cause of troublesome symptoms or
complications (1,14).

The children and adolescents aged between 8-18 were
enrolled in the study. At the first admission to our pediatric
gastroenterology clinic, the patients with GERD were asked to
participate in this study. After we took informed consent, we
have collected the data of the patients with GERD who had
troublesome heartburn or acid regurgitation at least once a
week over the past two months.

Patients with other chronic diseases and those receiving
antireflux medicines during the study period were excluded.
Additionally, patients were excluded when they could not self-
report their HRQoL or communicate adequately. However,
we recorded the symptoms of GERD, other accompanying
complaints, and physical findings.

We gave information to the patients, healthy children, and their
parents about the study. Then, after obtaining written informed
consent from all children and their parents, we invited them to
complete a standard validated questionnaire form (Kid-KINDL).

HRQoL was measured with the validated Turkish version of
the KINDer Lebensqualitatsfragebogen KINDL® questionnaire
(Kid-KINDL, 8-16 years) for children (self-report) and a proxy
version for parents (proxy report) (15). Although KINDL was
validated for use up to the age of 16, according to the final
results on reliability and validity of the Revised Children’s Quality
of Life Survey for Children and Adolescents (KINDL-R), this test
can be used for adolescents at 17 and 18 years of age, as
shown in the studies (16,17).

The KINDL HRQoL form consisted of 24 items with five answer
dimensions (never -seldom — sometimes — often - all the time)



distributed under six subscales: physical well-being, emotional
well-being, self-esteem, family, friends, and functional aspects
(18).

In addition, it consists of a disease perception subscale for
chronic conditions or hospitalization. Some of the items were
reversed as described in the manual in the calculation. Mean
scores were calculated for each of the six subscales and the
total scale and linearly transformed to a 0-100 scale. Higher
scores indicate better HRQoL, as described in the manual.
Details of the questions and calculations can be found on the
KINDL website (www.kindl.org) (18).

Statistical analyses

Continuous variables were reported as mean+standard
deviation (SD). The Shapiro-Wilk test was used to assess the
normal distribution of the data. We analyzed the HRQoL scores
using the Mann-Whitney U test after checking the data for normal
distribution. Finally, we compared the HRQoL scores between
the GERD and control group (self-report and parent-report).
Multiple regression analyses were performed to determine the
association between the HRQoL and demographic features and
symptoms. All tests were two-sided, and a significance level of
0.05 was selected. We performed all statistical calculations in
SPSS 20.0 (SPSS Inc, Chicago, IL, USA).

RESULTS

The questionnaires were administered to 95 patients with GERD
and 63 healthy controls. Two patients with GERD and four
healthy controls were excluded because they did not complete
all questionnaires’ subscales. In total, we enrolled 93 patients
with GERD and 59 age and sex-matched healthy controls in
the study. There was a female predominance in the patients
with GERD (69.9%), and the mean age of the patients was
13.49+2.78. There was no age or sex difference between the
patients and healthy children (p>0.05). Seventeen children were
between 8-12 years, 76 were between 12-18 years in the GERD
group, ten were between 8-12 years, 49 were between 12-18
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years in the healthy control group. The parents’ education was
50.3% primary school graduate, 54.9% secondary high school
graduate, 14.1% university graduate. In 20.2% of families, the
revenue was below the expenses, in 32.1% the income was
equal to the fees, and in 47.6%, the payment was more than
the expenses (Table I). There was no association of age, sex,
parent education, and family revenue on the HRQoL in the
patients (p>0.005).

Thirty of the patients had used proton pump inhibitors before.
The most common symptoms in the patients were epigastric
pain (66/93, 70.9%), abdominal distention (60/93, 64.5%),
halitosis (54/93, 58%), and regurgitation (47/93, 50.6%). One-
third of the patients had epigastric pain every day (32.3%). The
duration of the symptoms was 3+11 months (median seven
months).

Epigastric pain significantly negatively affected the total HRQoL
score in the patients (p= 0.003). The frequency and multiple
regression analyses of the symptoms in GERD patients are
shown in Table Il. We have found epigastric tenderness in 43
(46.1%) patients in physical examination.

Analyses of scores in the child-self questionnaires showed that
the HRQoL scores of the patients with GERD were significantly
lower than the healthy children (p=0.004). In addition, the
patients with GERD had lower scores in physical well-being
(p=0.000) and emotional well-being (p=0.002). Analyses of
scores in the parent questionnaires showed that HRQoL was
lower in children with GERD than the healthy controls (p=0.004).
In addition, the patients with GERD had significantly lower
scores in physical well-being (p=0.000) and emotional well-
being (p=0.000) according to parent questionnaires analyses
(Table 111).

When we analyzed the child-self and parent reports in the
GERD, the child-self scores in physical well-being (p=0.000)
and family (p=0.000) subscale scores were significantly higher
than their parents’ scores. In addition, the patients with GERD
evaluated their quality of life more negatively in self-esteem
(p=0.000) and everyday functioning (school) domains (p=0.001)
than did their parents (Table V).

Table I: The characteristics of the children and adolescents and parents.

GERD Healthy Control p
Age (mean+SD) 13.49+2.78 13.21+2.49 0.429
Sex, Female, n(%) 65 (69.9) 33 (65.9) 0.810
Parent education, n(%)
Primary school 27 (57.4) 9 (37.5) 0.131
Secondary-high school 14 (29.8) 10 (41.7) ’
University 5(10.6) 5(20.8)
Monthly income status, n(%)
Revenue is less than expenses 10 (17.5) 7 (25.9) 0.963
Revenue is equal to expenses 21 (36.8) 6(22.2 '
Revenue is more than expenses 26 (45.6) 14 (51.9
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Table II: Symptom frequency and physical findings of the patients.

None/<1 week 2-3 times/week 4-5times/week everyday B p
Nausea/vomiting* 51 (54.8) 5 (26.9) 5(5.4) 12 (12.9) -0.367 0.569
Epigastric pain* 27 (29) (23 7) 14 (15.1) 30 (32.3) -3.059 0.003
Abdominal distention * 33 (35.5) 9 (20.4) 14 (15.1) 27 (29) -0.288 0.752
Heartburn/chest pain* 56 (60.2) (31 2) 3(3.2) 5 (5.4) 1.291 0.216
Regurgitation* 46 (49.5) 2 (23.7) 14 (15.1) 1(11.8) -0.361 0.712
Halitosis* 39 (42) 8 (14) 10 (10.8) 31(33.2) 0.025 0.972
Dysphagia* 77 (82.8) 9 (9.7) 3(8.2) 4 (4.3) -1.233 0.151
Sore throat* 64 (71.1) 6(17.6) 4 (4.4) 7(7.7) 0.104 0.923
Nocturnal cough* 74 (79.6) 9(9.7) 2 (2.2 8(8.6) 0.990 0.354
Hoarseness* 84 (90.3) 4 (4.3) 2(2.2) 8 (2 -1.656 0.114
Constipation* 71 (76.3) 13 (14) 2(2.2) 7 (7.5) -1.124 0.230
Diarrhea* 77 (82.8) 15 (16.1) 1(1.1) - -0.270 0.976

*n (%) , B: Unstandardized coefficient of regression model

Table Ill: The demographic features and Health-Related Quality of Life measures of the patients and healthy controls.

No. of GERD Healthy control

items n (mean+SD) n (mean+SD) P

Age 93 (13.49+2.78) 59 (13.21+2.49) 0.429

HRQoL (Self-report)
General 64.88+10.60 70.04+£11.80 0.004
Physical well-being 4 3 (56.98+18.31) 9 (70.44+18.27) 0.000
Emotional well-being 4 (70.29i14.61) 9 (77.01£13.10) 0.002
Self-esteem 4 93 (52.48+24.52) 9 (566.25+23.47) 0.329
Friends 4 (70+1 9.35) 8 (74.20+19.46) 0.217
Family 4 3 (80.24+15.06) 9 (81.63+12.99) 0.606
Everyday functioning (School) 4 1(568.79+15.53) 7 (68.37+17.73) 0.962
Disease module 6 (59.93¢20)

HRQoL (Parent)
General 64.38+12.36 70.67+£12.47 0.004
Physical well-being 4 2 (48.12+21.31) 7 (67.43+24.05) 0.000
Emotional well-being 4 2 (66.91+16.66) 7 (77.26+£14.47) 0.000
Self-esteem 4 2 (68.88+21.92) 6 (65.51+£19.43) 0.302
Friends 4 0 (66.13+£18.13) 5 (71.96+14.35) 0.073
Family 4 2 (72.59+18.90) 7 (78.07+£16.95) 0.056
Everyday functioning (School) 4 6 (64.46+19.39) 3 (64.07+19.09) 0.719
Disease module 6 6 (60.89+16.24)

Table IV: Comparison of child-self and parent reports in patients with GERD.

No. of items GERD Parent p
n (meanxSD) n (meanxSD)

HRQoL (Self-report)
General 64.88+10.60 64.38+12.36 0.758
Physical well-being 4 93 (56.98+18.31) 2 (48.12+21.31) 0.000
Emotional well-being 4 93 (70.29+14.61) 2 (66.91+16.66) 0.054
Self-esteem 4 3 (52.48+24.52) 2 (68.88+21.92) 0.000
Friends 4 3 (70+19.35) 0 (66.13+18.13) 0.133
Family 4 93 (80.24+15.06) 2 (72.59+18.90) 0.000
Everyday functioning (School) 4 1 (568.79+15.53) 6 (64.46+19.39) 0.017
Disease module 6 6 (59.93+20) 6 (60.89+16.24) 0.827
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Table V: Comparison of child-self and parent reports in healthy controls.

No. of items Healthy Controls Parent p
) n mean+=SD n mean+=SD
HRQoL (Self-report)
General 70.04+11.80 70.67+£12.47 0.475
Physical well-being 4 59 (70.44+18.27) 57 (67.43+24.05) 0.145
Emotional well-being 4 59 (77.01+£13.10) 57 (77.26+14.47) 0.868
Self-esteem 4 59 (56.25+23.47) 56 (65.51+19.43) 0.000
Friends 4 58 (74.20+19.46) 55 (71.96+14.35) 0.293
Family 4 59 (81.63+12.99) 57 (78.07+16.95) 0.258
Everyday functioning (School) 4 47 (68.37+17.73) 53 (64.07+19.09) 0.045

In healthy children and adolescents, the self-esteem and
everyday functioning scores were significantly lower than their
parents’ scores (p=0.000, and p=0.045, respectively). Table
V compares the health-related scores of healthy children and
their parents.

DISCUSSION

We have investigated the effect of GERD on the HRQoL
of the children and adolescents in this study. GERD is a
chronic disease characterized by troublesome symptoms and
complications that may significantly impair a child’s quality of life
(QoL). The HRQoL in children is related to physical symptoms
and morbidities and the impact of the disease on physical,
emotional, mental, social functioning, all of which affect the
ability to enjoy life, average healthy growth, and development
of a child.

Marlais et al. (13) compared the HRQoL of the children with
GERD to both children with IBD and healthy controls. They have
found the HRQoL was significantly lower in the children with
GERD than in the other two groups. Another study by Varni et al.
(12) showed that the children with GERD had reduced HRQoL
in physical, psychosocial, social, and school dimensions. There
is only one study from our country, investigated the HRQoL in
children with GERD. Similar to our findings, they have found
lower scores in HRQoL in the patients and their parents than
the healthy controls (19). Similar to these studies, we have
demonstrated that the HRQoL is impaired in patients with
GERD.

Previous studies have indicated that GERD symptoms may
impact QoL independently of reflux burden. Quitadamo et al.
(20)demonstrated a lack of correlation between the symptom
severity reported by children and the esophageal histological
grade. Varni et al.(12) showed that increasing GERD symptom
severity, frequency, or duration were associated with worse
QoL scores in children than physiologic abnormalities.

A more recent study of 82 children found that abnormal pH-
impedance testing did not have reduced quality of life scores on
validated questionnaires but gross esophagitis was associated
with quality of life impairments (21).

The present study has shown that epigastric pain was the most
common symptom. Additionally, nearly one-third of the patients
described epigastric pain every day. Chronic pain can be the
most debilitating condition in daily life and impact the child’s
ability to enjoy life. Epigastric pain was associated with lower
HRQoL scores, consistent with previous reports showing that
symptom severity is negatively associated with QoL (12,21).

Primarily physical and emotional well-being subscales were
significantly negatively affected in our patients with GERD.
Similar to child self-reports, we have found lower scores in
the same domains in the parent reports. Although GERD is
a benign disease, it is also an essential source of stress and
impacts a child’s daily routine activities. The patients with GERD
have emotional and behavioral problems (22). Foong et al.
(23) found that children with non-Immunoglobulin-E mediated
gastrointestinal allergies had worse physical and emotional
functioning scores similar to our study.

GERD negatively affects not only the HRQoL of the child
but also the family in their activities of daily living (24). In
pediatrics, both child and parental perceptions are taken into
consideration. It is known that children with functional or organic
gastrointestinal disease missed more school, spent more days
in bed, and had greater healthcare utilization (12). From the
parents’ perspective, living with a child with chronic illness is
associated with significant stress, worry about whether the
child may recover or not, multiple admissions to the hospital,
the necessity of medicine in disease and drug side effects, and
absenteeism from work.

It is essential to identify the presence of variation in the
perception of HRQoL in children and their parents as what a
subscale feeling for a parent may not be the same as the child’s
feeling. Children may differ from adults in their understanding
of health, and their beliefs about the disease will improve or
not. Our study indicated a variation in feelings of the patients
with GERD and their parents in four domains (physical well-
being, self-esteem, family, and everyday functioning-school). In
agreement with other studies with healthy children, we have
found that the parents underestimated their child’s HRQoL in
physical well-being and family domains (25,26). However, self-
esteem and school domains were overestimated.
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Parents’ ratings of the childs’ HRQoL may be influenced by
their own emotions and personality (26). In pediatrics, clinicians
should consider parents’ anxiety and worries in assessing the
parent report of the child’s QoL. Jozefiak et al. (28) reported
that almost 90% of the patients’ mothers said they were
stressed due to their child’s disorder, while only about 50% of
the patients did.

Like previous studies, our parents overestimated their child’s
physical symptoms, as do parents of children with asthma and
diabetes mellitus (29,30).

According to the parents, these data imply that the GERD
patients experience limitations because of physical symptoms,
and these symptoms negatively affect the child’s family
relationships. Nowadays, more mothers have to work outside
their homes all day, which made them think that they did not
spend enough time for their sick children, resulting in guilt and
underestimating the family subscale.

According to the patients’ and healthy controls’ questionnaires
in our study, self-esteem and everyday functioning (school)
subscales were negatively affected in children than their
parents’ reports. All of the patients in our study were older than
eight years old and were of school age. This difference could
be related to increased academic stress in school and issues
related to age.

Our study had some limitations. First, it is conducted in a
limited homogenous sample of children and adolescents with
GERD in the center of Turkey. Accordingly, these results do not
have external validity to generalize to all patients with GERD.
We did not record the previous medications, duration of the
earlier treatments. And lastly, we did not record the endoscopic
and histopathological findings. However, our study had some
strengths. The strengths of our study include large pediatric
size, use of validated HRQoL scales, including both patients
and healthy children and their parents. Psychometric properties
of QoL measures also have to be considered concerning the
child’s age. We selected patients older than eight years old
because the children’s cognitive abilities and well-being are
higher after this age. In addition, these children and adolescents
have a better ability to recognize and describe symptoms.

As a result, this study demonstrated that GERD negatively
affects the HRQoL in children and the most affected domains
were physical well-being and emotional well-being. The
impairment of the HRQoL may be explained by the presence
of GERD and bodily pain. Epigastric pain may directly impact
HRQoL scores in patients with GERD.
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ABSTRACT

The most common symptoms of COVID-19 infection are fever and cough; but may cause respiratory, enteric, hepatic,

nephrotic, neurological, and skin involvement. Onychomadesis is the proximal separation of the nail plate from the nail
matrix due to a temporary cessation of nail growth. Numerous studies about cutaneous manifestations of COVID-19
were reported; however findings of nails were limited. This paper reported a case of onychomadesis which appeared
on the nails after a severe COVID-19 infection (MIS-C).

Key Words: Child, COVID-19, Onychomadesis

0z

COVID-19 enfeksiyonunun en yaygin semptomlari ates ve ©ksiriktir; ancak solunum, enterik, hepatik, nefrotik,
norolojik ve cilt tutulumuna neden olabili. Onikomadesis, tirnak blyUmesinin gegici olarak durmasi nedeniyle tirnak
plaginin timak matriksinden proksimal ayrimasidir. COVID-19’un kutandz belirtileri ile ilgili ok sayida galisma bildirilmis
olup tirnak bulgularini iceren yaynlar sinirlidir. Bu makalede, siddetli bir COVID-19 enfeksiyonu (MIS-C) sonrasinda
tirnaklarda ortaya cikan bir onikomadesis vakasi bildiriimektedir.

Anahtar Kelimeler: Cocuk, COVID-19, Onikomadezis

INTRODUCTION

Corona virus disease 2019 (COVID-19) uses angiotensin
converting enzyme 2 to infect cells leading to a strong
inflammatory response, however several studies demonstrated
that COVID-19 in children is a relatively mild disease. Patients
with a mild clinical presentation may not initially require
hospitalization, but clinical signs and symptoms may worsen
with progression to lower respiratory tract disease in the
following weeks of illness. Symptoms which may indicate
COVID-19 are fever, cough, shortness of breath, fatique,
muscle or body aches, headache, loss of taste or smell,
sore throat, runny nose, nausea, vomitting or diarrhea.

Recent studies have begun to lighten some of the differences
in the innate and specific immune responses to coronavirus
(SARS-CoV-2) in patients with different degrees of disease
severity. These studies have attributed the severe form of
COVID-19 to a dysfunctional innate immune response,
such as delayed or deficient type | interferon responses.
Neutralizing antibody responses (IgG or IgA) have been
described in severe disease which may be the cause of
antibody-dependent recurrence of COVID-19 symptoms.
After entry to type 2 alveolar cells, rapid viral replication and
considerable epithelial and endothelial cell apoptosis occurs
which lead to release of proinflammatory cytokines and
chemokines such as interleukin-13 (IL-18), IL-6, interferon-g
(IFN-g) and anti-viral IFNs (IFNa and (). These cytokines
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attract immune cells (T lymphocytes and monocytes) from
the circulation into the infected lungs. This may explain the
lymphopenia observed in 80% of patients with COVID-19. This
cytokine storm also triggers NETosis (Neutrophil Extracellular
Traps) which is a “regulated neutrophil death process” in which
neutrophils release their nuclear chromatin and antimicrobial
proteins in their granules upon stimulation. NETosis can
become overactivated in severe viral and some acute/ chronic
inflammatory diseases. Platelets help NET-mediated vascular
damage, hypercoagulability and thrombosis leading to
disseminated microthrombi and multiorgan failure. Increased
NET formation has been found in autopsies of COVID-19
related ARDS (1).

Multisystem Inflammatory Syndrome in Children (MIS-C) is
currently considered a rare post COVID-19 complication related
with a cytokine storm whose symptoms are largely overlapping
with Kawasaki disease and toxic shock syndrome (2).

In this paper, we describe our COVID-19 patient who developed
MIS-C and complicated with onychomadesis in all fingernails
which is seen in some systemic viral infections with high viral
load.

CASE REPORT

A 12 year old boy was admitted to our Pediatric Immunology
outpatient clinic with a complaint of nail dystrophy that is
compatible with onychomadesis affecting 20 nails of both
hands and feet in January 2021(Figure 1). Nearly 2 month
before the onset of onychomadesis, he was COVID-19 positive
and hospitalized for 2 weeks in our hospital (October 2020). In
his medical history, he was being followed with an undefined
immunodeficiency by our immunology department since 1-year
of age. At 1 years of age after Measles, Mumps, Rubella (MRR)
vaccination, he developed aseptic meningitis and Kawasaki
disease. During the H1N1 pandemics, he developed severe

Figure 1: Onychomadesis
at the both hands.
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pneumonia, and after that he had recurrent severe pneumonias
requiring hospitalization every year. Bronchiectasis and also
opportunistic infections such as CMV, fungal infections,
and tuberculosis have not been detected in our patient to
date. His immunological evaluation revealed normal serum
immunoglobulin A (IgA), 1gM, 1gG, and IgE concentrations,
and specific antibody titers to vaccines. In the flow cytometric
test, percentages of total T and B lymphocytes, total hemolytic
complement activity (CH50), and nitroblue-tetrazolium slide
test (NBT) for neutrophil kiling were also normal. He had
been followed with intravenous prophylactic immune globulin
treatment for two years following a severe viral pneumonia in
his preschool years with the suspicion of innate immune defect
and terminated due to his good condition.

Two months before his outpatient, he was brought to our
hospital’'s Emergency department with a complaint of >38°C
fever lasting for 6 days, cough for 3 days, loss of appetite, and
bilateral conjunctivitis two months before this admission. His
vital signs were stabil except having fever and tachycardia.
The patient had no dyspnea at the time of hospitalization,
respiratory sounds were diminished, bilateral multiple cervical
lymphadenopathies was palpable and other systemic
examinations were normal. Reverse transcription-polymerase
chain reaction (RT- PCR) for COVID-19 was positive. Laboratory
results at the admission were as follows: hemoglobin: 13.5
g/dL; white blood cell (WBC) count 5.4x109/L; absolute
neutrophil count 3.5x 109/L; absolute lymphocytes count 1.1x
109/L and platelet: 228 x 109/L. The inflammatory parameters
were elevated; C-Reactive protein: 0.14 g/L (N:0-0.005 g/L),
erythrocyte sedimentation rate:32 mm/hour, interleukin-6  (IL-
6): 20.2 pg/ml (N:0-3.4 pg/ml), ferritin:1002 mg/L (N:7-140
mg/L). The biochemistry results were normal except follows:
serum glucose (140 mg/dL) and alanine aminotransferase (ALT)
(51 1U/L). Coagulation parameters were as follows: aPTT:24.2
second, INR: 1.21 Blood and urine cultures were negative.
The serology of HBV, HCV, HIV, EBV, CMV, Mycoplasma
pneumonia, and respiratory viral panel was negative. His chest
computed tomography showed characteristic ground-glass
opacities in both lungs which were confirmed to be compatible
with  COVID-19 pneumonia by the radiologist. The serial
echocardiography, abdomen, and urinary ultrasonography
were normal.

He was treated with azithromycin, favipiravir, enoxaparin sodium,
dexamethasone and interferon a treatment. During follow-up in
the service, he had severe hypotension that responded to %0.9
serum saline (SF) loading treatment. His echocardiography
was normal about concerning coronary vessels and ejection
fraction. Because of innate immunity disorder history,
interferon-alpha treatment (Interferon alpha-2a, Roferon A)
were added with 3 million IU (MIU) dose for 3 times/week. On
the 5th day of interferon treatment, fever was continuing to be
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over 38°C and serum transaminase levels were elevated hence
we ended treatment. At the same time, inflammatory markers
elevated (platelet elevated to 730x 109/L, ferritin was elevated
to 4194 mg/L and also IL-6, CRP, d-dimer, LDH, ApTT, INR,
PT prolonged). After ending the interferon-alpha treatment,
laboratory findings improved. In the following days, cold type
autoimmune hemolytic anemia developed. In his laboratory
findings; Hb level decreased to 8.2 g/dl, hemoglobinuria (+++
positive), macroscopic hematuria (erythrocyte 30 p/HPF) and
direct Coombs test positivity (+++ positive) developed. Cold
agglutinin and paroxysmal nocturnal hemoglobinuria tests were
negative. As a result of avoiding cold, the patient’s laboratory
findings were improved. At the same time, erythema nodosum
at the dorsal surface of hands developed. Both hematuria
and erythema nodosum disappeared spontaneously. All of
these findings, then were found compatible with multisystemic
inflammatory disease-related to COVID-19 (MIS-C). Next
Generation sequencing (NGS) results for innate and interferon
immunity are still pending. His COVID-19 IgG/M antibody
titer was >10 (maximum of detectable level) one month after
his discharge from hospital. Patient’s nail findings which
were typical of onychomadesis, begun nearly 2 months after
the COVID-19 and was learned to start simultaneously. No
treatment was given and lesions healed and disappeared as
the nail growth in 2 months period.

DISCUSSION

In this study, we comprehensively reported a patient with MIS-C
which complicated with onychomadesis. When we considered
the past infectious history of this patient, we thought that there
might be a genetic defect underlying his MIS-C. Zhang and et al.
(8) Found 13 genes related to immunity to influenza virus in 659
patients who were diagnosed with severe COVID-19 pneumonia.
It is also thought that the coexistence of onychomadesis can
be explained by the immuno-pathogenesis of COVID-19.
Onychomadesis is characterized by the separation of the nail
plate from the nail bed and matrix due to temporary growth arrest
of the nail bed matrix (4). Onychomadesis can be caused by a
wide variety of reasons. It has been associated with infections,
high fever, severe systemic diseases, and medications such as
anti-tumoral chemotherapeutics, carbamazepine, lithium salts,
retinoids (5). Infections that cause onychomadesis, commonly
include viral ilinesses such as influenza, measles, and hand-
foot-mouth disease (HFMD) due to coxsackievirus A6 (5).
Guillan Barre syndrome, Steven Johnson Syndrome, Kawasaki
disease, paronychia, pustular psoriasis, and trauma were
reported to cause onychomadesis (4, 6).

The pathogenesis of onychomadesis has not been well defined
yet. Viral illnesses may directly damage the nail matrix (7).
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Systemic diseases may cause inflammation of the matrix,
periungual tissues, or digital blood vessels. Chemotherapy
agents may temporarily inhibit the mitotic activity in the nail
matrix (7). In COVID-19, macro and microvascular thrombosis
involving arteries, veins, arterioles, capillaries, and venules
in major organs were observed as well as accumulation of
inflammatory cells and apoptotic cells within the vascular
endothelium of the heart, small bowel, kidneys, and lungs.
Diabetes mellitus, hypertension, obesity which are associated
with vascular dysfunction have poor prognosis in COVID-19
(8). Activated leukocytes, platelets, NETosis also alters the
function of anticoagulants, may trigger the hypercoagulability
in COVID-19 (1). The nail bed which is placed beneath the nail,
contains nerves, lymph, and blood vessels. Onychomadesis
in COVID-19 may be speculated to be caused by metabolic
changes due to microvascular thrombosis in blood vessels at
the nail bed leading to a temporary arrest in nail matrix activity.
According to Scarfi and et al. (5), the mean onset of
onychomadesis after the infection was 40 days. According to
Li and et al. (9), the mean onset of onychomadesis associated
with the HFMD epidemic in China was 2 months. In our patient
onychomadesis started after 2 months of COVID-19 diagnosis.
In a recently published case report from Turkey, a 47-year-old
female patient was reported developing onychomadesis 3
months after COVID-19 infection (10). In another study, 45-year-
old man presented with onychomadesis over all his fingernails
and toenails. In his history, he had COVID-19 infection 3.5
months earlier (11). In the literature, several studies present the
cutaneous manifestations in COVID-19. Erythematous rash,
localized or diffuse urticarial, and chickenpox-like lesions are
the most common manifestations (12). Apart from other studies
in literature, as an unexpected manifestation of COVID-19,
onychomadesis makes this case particularly interesting. This
reported study will make practitioners aware of COVID-19 and
onychomadesis interrelation.

In conclusion, onycomadesis is a rare condition and can be
caused by infections. Association with COVID-19 is limited to
our knowledge. More data are required for understanding the
etiopathogenesis of the nail affection at COVID-19.
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ABSTRACT

Bartter Syndrome (BS) is a hereditary condition characterized by polyuria, renal salt wasting, and hypokalemic metabolic
alkalosis with high serum renin and aldosterone levels. Patients with BS usually have symptoms in the first two years of
life, but they might also be diagnosed at school age or later. Associations between congenital renal and urinary system
anomalies and BS are extremely rare. Here we present a case of a 4-year-old girl having a solitary functioning kidney
(SFK) due to right renal agenesis, who eventually diagnosed as BS in the light of clinical and laboratory findings. The
patient applied to the pediatric nephrology department with the complaint of polyuria. Laboratory evaluation revealed
hyponatremia, hypochloremia, hypokalemia with metabolic alkalosis, and high renin and aldosterone levels. Urine
sodium, chloride, potassium excretions were increased. Sweat test was normal. CLCNKB mutation with the diagnosis
of classic BS was negative. We assume that our patient might have another type of BS with a milder mutation. Urinary
anomalies accompanying BS are very rarely reported and up to our knowledge the togetherness of renal agenesis and
BS has not been defined in the literature yet.

Key Words: Bartter syndrome, Renal agenesis, Solitary functioning kidney

oz

Bartter Sendromu (BS), politri, renal tuz kaybi, yiiksek renin ve aldosteron dizeylerinin eslik ettigi hipokalemik metabolik
alkaloz ile karaterize kalitsal bir hastaliktir. BS hastalarinda semptomlar siklikla yasamin ilk iki yili icerisinde gértlmekle
birlikte okul cagindan sonra da tani konabilmektedir. Konjenital bdbrek ve Uriner sistem anomalileri ile BS birlikteligi cok
nadirdir. Burada sag renal ageneziye bagl soliter bobregi olan ve daha sonra klinik ve laboratuvar bulgular 1giginda
BS tanisi alan 4 yasinda bir kiz hasta sunulmustur. Hasta, yaklasik iki yildir devam eden ¢ok idrar yapma sikayetiyle
cocuk nefroloji poliklinigine basvurmustur. Laboratuvar incelemelerinde hiponatremi, hipokloremi, hipokalemi, metabolik
alkaloz, renin ve aldosteron yuksekligi ile birlikte idrarda sodium, potasyum ve klor atiiminda artis kaydedilmistir. Ter
testi normal olan hastadan klasik BS 6n tanisiyla CLCNKB gen mutasyonu varligi arastinimis, mutasyon saptanmamistir.
Hastada diger BS tiplerinin hafif bir formunun olabilecedi distinulmusttr. Renal agenezi ile BS birlikteligi literatirde daha
6nce bildirilmemis olup diger Uriner anomaliler ve BS birlikteligi de gok nadirdir.
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INTRODUCTION

Bartter Syndrome (BS) is a group of rare autosomal-recessive
disorders caused by defective salt reabsorption in the thick
ascending limb of the loop of Henle and is characterized by renal
salt wasting, hypokalemia, metabolic alkalosis, hyperreninemic
hyperaldosteronism with normal blood pressure and hyperplasia
of the juxtaglomerular apparatus (1). BS is clinically classified as
antenatal BS (aBS) and classic BS (cBS). Five subtypes of BS
are defined based on the mutated gene which are SLC12A1
(BS type 1), KCNJ1 (BS type Il), CLCNKB (BS type lll/cBS),
BSND (BS type IV) and CASR (BS type V) (2,3).

Classic BS, which is also known as Type Il BS, often presents in
the first 2 years of life, but the patients might also be diagnosed
at school age or later (2). Similar to the antenatal/neonatal types,
patients with ¢BS also have polyuria, polydipsia, salt craving
and a tendency to dehydration, but normal or just slightly
increased urinary calcium excretion without the tendency to
develop kidney stones and nephrocalcinosis (2-4).

Associations between congenital renal and urinary system
anomalies and BS are extremely rare (5,6). BS has been reported
once in association with congenital anomalies of the kidney and
urinary tract (6). We present a case of clinically diagnosed BS
which was accompanied by solitary functioning kidney (SFK).
To the best of our knowledge, the association of BS and SFK
due to renal agenesis has not been reported previously.

CASE

A 4-year-old girl applied to our pediatric nephrology department
with the complaints of polydipsia, polyuria, salt craving and
decreased weight gain prominent for the last two years. The
patient also had the diagnosis of antenatally detected right renal
agenesis. She was born after 38 weeks of gestation; her birth
weight was 3100 g, and there was no history of polyhydramnios.
She had healthy parents who did not have consanguinity, and
the family history did not include any known renal diseases.

On admission, her body weight was 14 kg (10-25" percentile), and
her length was 97 cm ( 10-25™ percentile ). Body temperature, heart
rate, blood pressure, and respiratory rate were normal on physical
examination. Facial appearance and other systemic findings were
normal as well.

Urinary system ultrasound showed the absence of the right
kidney. Nephrocalcinosis or any other anatomical anomalies
were not detected in the left kidney. Dimercaptosuccinic acid
(DMSA) scan performed at the age of 6 months, showed the
absent renal uptake on the right side and homogenous uptake
of the left kidney, and voiding cystourethrography was normal
with no reflux.
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Laboratory tests revealed hyponatremia (serum sodium: 129
mmol/L), hypokalemia (serum potassium: 2.3 mmol/L), and
hypochloremia (82 mmol/L) with metabolic alkalosis (pH: 7.53,
HCOS: 32). Complete blood count, blood urea nitrogen, serum
creatinine, calcium, phosphorus, magnesium, uric acid and
alkaline phosphatase levels were all in normal ranges. Urine
analysis revealed a urine pH of 5 and specific gravity of 1012 on
the dipstick. The results of renal tubular functioning tests were
as follows; urine output 3.8 ml/kg/hour, fractional excretion of
sodium (FeNa) 8.3% (normal <1-3%), FeCl 5.4% (normal <1-
3%), FeK 45 % (normal <10-15%), FeMg 1.1% (< 1.5%), FeUA
22% (normal 5-13%), tubular reabsorption of phosphorus 88%
(normal >85%), and the spot urine Ca/Cr ratio was found to be
0.19 (normal <0.21). Urinary protein excretion was 2.8 mg/m?/
hour (normal <4 mg/m? per hour), calcium excretion 3.2 mg/
kg/24 hour (normal <4 mg/kg/24 hour) and glomerular filtration
rate 95.5 ml/min/1.73m?. The blood gas results of the patient
were consistent with metabolic alkalosis (pH: 7.53, HCOS: 32
mmol/L). Aldosterone and renin activity levels were significantly
elevated at 257 ng/dl and 56.7 ng/ml/h, respectively (Table
). Sweat test to exclude Cystic Fibrosis was normal. Clinical
and laboratory features showed that our patient had BS. Only
CLCNKB mutation was searched in the patient, however no
mutation regarding this gene was detected.

With the apparent clinical diagnosis of BS, oral supplementation
with sodium chloride (8 mmol/kg/day), potassium chloride
(8 mmol/ kg/day) and treatment with indomethacin were
administered. Metabolic alkalosis, serum sodium, potassium,
and chloride levels gradually improved with medical treatment.
At the last follow-up visit, she was 5 years old. It was learned
that the family discontinued the medications and instead they
change the diet of the patient with salty and potassium rich one.

Tablo I: Laboratory data of the patient.

Serum BUN (mg/dL) 10 (7-20)
Serum creatinine (mg/dL) 0.4 (0.3-0.8)
Serum sodium (mmol/L) 129 (135-148)
Serum potassium (mmol/L) 2.3 (3.5-5.1)
Serum chloride (mmol/L) 82 (101-109)
Blood gas pH 7.53
Serum bicarbonate (mmol/L) 32
Aldosterone (ng/dL) 257 (3.7-43.2)
Renin activity (ng/mL/h) 56.7 (1.2-2.4)

Fractional excretion of sodium
(FeNa)

Fractional excretion of
potassium (FeK)

Fractional excretion of chloride
(FeCl)

Urine protein excretion

8.3% (normal <1-3%)
45% (normal 10-15%)

5.4% (normal <1-3%)

2.8 mg/m?hour (<4 mg/m?#h)
3.2 mg/kg/day (<4 mg/kg/day)
Not detected

Urine calcium excretion
CLCNKB mutation
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At the last follow-up, despite not continuing the medications
but having a salt and potassium rich diet, the patient’s serum
sodium, potassium, and chloride levels were found to be at
the lower limit of the normal ranges, and she did not have any
clinical symptoms.

DISCUSSION

In BS, the type of the mutation is the most important thing to
delineate the clinical symptoms and prognosis of the patient.
Some of the patients with genetically diagnosed BS might
have milder clinical course based on the mutation type (7-9).
The diagnosis of our patient is based on the clinical and the
laboratory findings, since we could only search the CLCNKB
mutation which eventually evidenced as negative.

Associations between congenital renal and urinary system
anomalies and BS are extremely rare (5,6). Tomimatsu et al. (5)
reported the first case which was associated with an urological
anomaly and neonatal BS in an infant. They described a
newborn with unilateral multicystic dysplastic kidney (MCDK)
and neonatal BS. They speculated that it may be possible that
increased amniotic fluid pressure or fetal polyuria itself leads
to the functional obstruction of the urinary tract and partly
contributes to the pathogenesis of MCDK.

Westland et al. (6) reported the case of a girl with BS Type |l
and severe bilateral congenital anomalies of the kidney and
the urinary tract (CAKUT) with an antenatal presentation. In
that case, ultrasound demonstrated a MCDK with a duplex
system on the right side, a large ureterocele in the bladder and
a bilateral megaureter without vesicoureteral reflux. Genetic
studies detected a homozygous alteration in CLCNKB, which
is consistent with BS Type lll (7,8,10). The authors pointed out
that, although CLCNKB mutations generally have milder clinical
findings, in this case it presented as antenatal BS with severe
course, because it was associated with CAKUT.

Since there are not any proofs showing the association
between urological anomalies and BS, it was also speculated
that glomerular hyperfiltration in the solitary kidney may lead
to an increased electrolyte load in the thick ascending limb of
Henle’s loop which might aggravate the symptoms of BS (5,11).
In animal studies, glomerular hyperfiltration has been described
in renal mass reduction (12). Furthermore, recent reports have
suggested the presence of hyperfiltration in tubular disorders in
children with a solitary kidney (11,13).

Our patient, unlike other two cases, had a solitary left kidney
without a right MCKD. The clinical findings are consistent with
BS Type lll however we were not able to show a mutation in
CLCNKB gene.

To the best of our knowledge, this is the third report in the
literature demonstrating the association between urinary
anomaly and BS, and is the first with concomitant unilateral renal
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agenesis and BS. We may speculate that, in our patient, SFK
might have potentiated the clinical findings of BS. Nevertheless,
it is hard to say that these two conditions are whether apart
from each other or SFK might have additional effect on the
clinical prognosis on BS.
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Epilepsi ve Pediatrik Epilepsi Sendromliari
Epilepsy and Pediatric Epilepsy Syndromes
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oz

Epilepsi beyindeki néronlarin anormal, asin ve es zamanl olarak uyarimasina bagl olarak ortaya cikan epileptik
ndbetlerle karakterize, tim dinyada 10.000.000’dan fazla ¢ocugu etkileyen énemli bir nérolojik hastaliktir. Dogru tani
ve tedavinin yapilabilmesi, prognozun 6ngdrilmesi ve tim klinisyenlerin ayni dili kullanmasi amaci ile gesitli siniflama
Onerilerinde bulunulmustur. Bu siniflamalardan en glincel olanlar Uluslararasi Epilepsi ile Savas Dernegi (International
League Against Epilepsy-ILAE) tarafindan énerilen 2010 epilepsi sendromlari 2017 ndbet ve epilepsi, 2021 yenidogan
ndbetleri siniflamalaridir. ILAE 2010 epilepsi sendromlar siniflamasinda epilepsiler baglangi¢ yasina ve diger bazi ortak
Ozelliklerine gdre gruplandirimistir. ILAE 2017 nébet ve epilepsi siniflamasinda ndbetler baslangiglarina goére fokal,
jeneralize ve bilinmeyen olarak Uge ayrimig, ayrica fokal ndbet sirasinda farkindaligin korunup/korunmamasi ayri
olarak degerlendirimistir. Siniflamanin her basamaginda etiyolojinin de degerlendirmesi Gnerilmistir. Etiyolojik agidan
yapisal, genetik, enfeksiydz, metabolik, immun ve bilinmeyen alt siniflamasi yapiimistir. ILAE 2021 yenidogan ndbetleri
siniflamasinda ndbetler ikiye ayrimis, ilk grupta Klinik bir bulgunun eslik etmedigi elektrografik nébetler, ikinci grupta
elektroensefalografi bulgular ile birlikte Klinik bulgularin gérildugt motor, non-motor, ardigik ve siniflandirlamayan
ndbetler yer almistir. Bu derlemede ndbet ve epilepsi siniflamalar gdzden gegirilmis ve sik gértlen pediatrik epilepsi
sendromlar guincel yayinlar 1siginda incelenmistir.

Anahtar Soézciikler: Cocuk, Epilepsi, Epilepsi sendromlari, Nébet, Siniflama

ABSTRACT

Epilepsy is an important neurological disorder which affects more than 10.000.000 children around the world,
characterized by epileptic seizures that occur due to abnormal, excessive and simultaneous stimulation of neurons in
brain. Different classification schemes have been suggested in order to ensure correct diagnosis and treatment, predict
prognosis and implement a standardized nomenclature among all clinicians. The International League Against Epilepsy
(ILAE) has proposed several classifications, the most current ones are ILAE 2010 classification of epilepsy syndromes,
ILAE 2017 classification of seizures and epilepsy, and ILAE 2021 classification of neonatal seizures. In the ILAE 2010
classification of epilepsy syndromes, different types of epilepsies were grouped according to the age of onset and other
common characteristics. In the ILAE 2017 classification, seizures were grouped into three categories; focal, generalized
and unknown, according to the onset of the semiology; furthermore, focal seizures were divided into two groups
according to the level of awareness. Evaluation of the underlying etiology was recommended at every step. Etiologies
were subclassified into structural, genetic, infectious, metabolic, immune and unknown causes. In the ILAE 2021
classification of neonatal seizures, seizures are divided into two groups, the first group includes electrographic seizures
without clinical manifestations, and the second group covers motor, non-motor, sequential and unclassified seizures
with clinical manifestations convergent with electroencephalography findings. Seizure and epilepsy classifications, and
common pediatric epilepsy syndromes are revised in the light of current studies in this review.

Key Words: Child, Epilepsy, Epilepsy syndromes, Seizure
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GiRiS

Uluslararasi Epilepsi ile Savas Dernegi (International League
Against Epilepsy-ILAE) tanimina gbére ndbet; beyindeki
noronlarin anormal, asin ve es zamanl olarak uyarimasina
bagll olarak gecici belirti ve/veya bulgularin ortaya ¢cikmasidir
(1). Epilepsi ise tekrarlayan ndbetlere yatkin olma durumudur;
epilepsi 0 anda gosterilebilen bir neden olmadan ortaya cikan
ve 24 saatten uzun surede tekrarlayan en az iki nébet olmasidrr,
refleks nodbetler bu tanima dahildir (1). Uyaran olmaksizin gelisen
tek bir ndbet (veya refleks ndbet) ile de epilepsi tanisi koyulabilir;
bu durumda tek ndbetten sonra gelecek 10 yil icinde ndbetin
tekrarlama riski, iki nébet sonrasindaki tekrarlama riski (%60)
ile aynidir. Belli bir epilepsi sendromuna uygun ise tek ndbet
geciriimesi yine epilepsi tanisi icin yeterli kabul edilmektedir (1).

Epilepsi prevalansi Ust gelir grubundaki tlkelerde 1000’de 5-8,
dUsuk gelir grubundaki tlkelerde 1000’de 10 olarak bildirilmistir
(2). insidans caligmalan benzer sekilde (st gelir grubundaki
Ulkelerde yilda 100.000’de 45, orta ve dusuk gelir grubunda
olan Ulkelerde yilda 100.000’de 82 olarak bulunmustur (3) .

Epilepsi, beynin o anda gosterilebilir bir neden olmadan
ortaya cikan ndbetlere yatkin olmasi, nobetlerin norobiyolojik,

bilissel ve sosyal sonuglarinin toplamidir (1). Akut metabolik
bozukluklar, hipoksi, kafa travmasi, serebrovaskuler olaylar,
santral sinir sistemi  enfeksiyonu gibi nedenlerle akut
semptomatik nobetler ortaya cikabilir. Beyinde ndbet esigini
gecici olarak dusuren durumlarda gorilen nobetler epilepsi
tanimi disindadir (4). Epilepsi tanisi olan bir hasta belli bir yas
araliginda gortlen bir epilepsi sendromu tanisi aldiysa ve artik
bu yasi gegtiyse epilepsinin gectigi kabul edilir. Bunun disinda
10 yildir nébetsiz olan ve son 5 yildir ndbetlerini kontrol etmek
icin tedavi kullanmayan hastalarda epilepsinin tedavi oldugu
kabul edilmektedir (5).

Epileptik Nobetler ve Epilepsi Sendromlarinin
Siniflandiriimasi

Epilepsinin etiyolojisi ve Kklinik seyri ¢ok heterojendir. Ayni
hastada birden fazla etiyolojik neden olabilecegi gibi, farkl
etiyolojik nedenlere bagl benzer Klinik tablolar ortaya cikabilir.
Bu nedenle dogru tani ve tedavinin yapilabilmesi ve prognozun
belirlenmesi icin siniflama ¢alismalar baslatimistir; ILAE 1981
yilinda epileptik ndbetlerin, 1989 yilinda da epilepsiler ve epileptik
sendromlarin siniflamasini yapmistir. Uzun sire ndbetlerin ve
epileptik sendromlarin tanimlanmasinda buattin dinyada yaygin
olarak kullanilmistir (1,4,6,7).

Tablo I: Elektroklinik sendromlar icin siniflama onerisi (ILAE, 2010).

I-Elektroklinik Sendromlar

Yenidogan dénemi
Benign ailesel neonatal epilepsi
Ohtahara sendromu
Erken myoklonik ensefalopati

Sut cocuklugu
Genetik epilepsi febril ndbetler arti
Benign infantil epilepsi
Benign familyal infantil epilepsi (BFIE)
West sendromu
Dravet sendromu
Sit cocuklugunun myoklonik epilepsisi
ilerleyici olmayan hastaliklardaki myoklonik ensefalopati
St gcocuklugunun yer degistiren fokal nobetlerle seyreden
epilepsisi

Cocukluk
Panayiotopoulos sendromu
Myoklonik atonik nébetli epilepsi (astatik)
Cocukluk ¢agi absans epilepsisi
Sentrotemporal dikenli benign cocukluk cagi epilepsisi
Otozomal dominant nokttirnal frontal lob epilepsisi
Geg baslangicl cocukluk cagi oksipital epilepsisi (Gastaut tipi)
Myoklonik absansli epilepsi
Lennox-Gastaut sendromu
Uykuda surekli diken dalgall epileptik ensefalopati
Landau-Kleffner sendromu

Adolesan-Erigkin
Juvenil absans epilepsi
Juvenil myoklonik epilepsi
Yalniz jeneralize tonik-klonik nébetlerle giden epilepsi
isitsel dzellikli otozomal dominant epilepsi
Diger familyal temporal lob epilepsileri

Baslangi¢ yasi degiskenlik gdsterenler
Degisken odakli familyal fokal epilepsi (cocukluktan erigkin
déneme kadar)
Progresif myoklonik epilepsiler (PME)
Refleks epilepsiler

[I- Sendromik Olmayan Epilepsiler

Yapisal-metabolik nedenlere gére siniflanan epilepsiler
Kortikal gelisim bozukluklar
( hemimegaensefali, heterotopi gibi)
NorokUtandz sendromlar (tUberoskleroz kompleksi, Sturge-
Weber gibi)
TUmor, enfeksiyon, travma, inme, anjiyom, antenatal ve
perinatal travmalar

Bilinmeyen nedenlere bagl epilepsiler

lll- Ayri Gruplar-Cerrahi Sendromlar

Hipokampal skleroz ile giden mezial temporal lob epilepsisi
Rasmussen sendromu
Hipotalamik hamartomlu jelastik nébetler
Hemikonvulsiyon-hemipleji-epilepsi

Geleneksel olarak epilepsi olarak teshis edilmeyen epileptik

ndbetleri olan durumlar
Benign neonatal nobetler
Febril nébetler
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Tablo II: Nobet siniflama onerisi (ILAE, 2017).
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Tablo llI: Epilepsi siniflama o6nerisi (ILAE, 2017).
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ILAE tarafindan 2010 yilinda yeni bir siniflama &énerilmistir
(8,9). ILAE'nin 1989 sinflamasina goére epilepsi nedenleri
idiyopatik, semptomatik ve kriptojenik olarak siniflanirken
2010 siniflamasinda  genetik, yapisal/metabolik ve sebebi
bilinmeyen olarak t¢ ana gruba ayrimistir. Genetik bozuklugun
dogrudan epilepsiye yol actigl kanalopatiler, Dravet sendromu
gibi hastalklar bu etiyolojik alt guruba girer. Epilepsiye yol
acacak fokal kortikal displazi, organik asidemiler gibi beynin
yapisal veya metabolik bozukluklari yapisal/metabolik etiyoloji
alt grubunda incelenir. 2010 siniflamasinda ndbet tipleri esas
olarak fokal ve jeneralize olarak tanimlanmakta, bu iki gruba tam
olarak uymayan ndbetler bilinmeyen grup olarak ayrimaktadir.
Fokal ndbetler bir serebral hemisferle sinirl néral aglardan kdken
alan ndbetleri anlatmak icin kullaniimaktadir. Jeneralize nobetler,
iki tarafli, yaygin kortikal aglan veya kortikal-subkortikal aglar
iceren, Ozel bir fokal bulgu géstermeden hizla yayilan ndbetler
olarak tanimlanmaktadir. 2010 siniflamasinda epilepsi sendrom
siniflamasi ayni sekilde muhafaza edilip baslangic yaslarina ve
ortak 6zelliklerine goére bir araya getirilmistir (Tablo I).

2010 siniflamasinin ardindan, guncel bilgiler isiginda, 2017 yilinda
ILAE, ndbet ve epilepsi siniflamasini genisletmistir (10,11). Yeni
siniflamada, 2010 nobet siniflamasina farkindaligin korunup/
korunmamas! eklenmistir (Tablo Il). Epilepsi siniflamasinin her
basamaginda etiyolojinin de degerlendiriimesi énerilmistir (Tablo
lll). Etiyolojik agidan yapisal, genetik, enfeksiydz, metabolik,
immun ve bilinmeyen alt siniflamasi yapilmistir. ILAE yenidogan
ndbetleri calisma grubu 2021 yilinda yeni bir yenidogan ndbet
siniflamasi énerisinde bulunmustur (Tablo IV ve V) (12). Bu yeni
siniflamada ataklarin ilk basamakta elektroensefalografi (EEG)
veya amplitid EEG (amplitude integreted EEG, aEEG) ile
birlikte degerlendiriimesi dneriimis, EEG ile dogrulanan ataklar
ndbet olarak degerlendirilip iki ana baslkta sinflanmistrr. ilk
baslikta klinik bir bulgunun eslik etmedigi elektrografik ndbetler,

ikinci baglkta ise EEG bulgulan ile birlikte klinik bulgularin
goruldigt  motor, non-motor, ardisik ve sinflandinlamayan
ndbetler bulunur.

Klinikte nobetin siniflamasi, dogrudan goézleme, bir gorgu
tanigini dinlemeye ya da video kaydinin izlenmesine dayanr.
Sendrom, bir arada gorulen belirti ve bulgular kiimesidir, bilinen
tek bir etiyolojisi ve patolojisi yoktur. Epileptik ndbetlerin aksine
epileptik sendrom tanisi sadece dogrudan gdzlem ya da video
kaydinin izlemi ile konulamaz, tani i¢in baslangi¢ yasi, etiyoloji,
anatomi, aile dykusu, ndbet siddeti, goéruntlleme yontemleri,
ortaya ¢ikaran etkenler, prognoz ve EEG gibi ek bilgiler gereklidir.

ELEKTROKLINIK SENDROMLAR

Yenidogan Dénemi

Yenidogan donemi, diger tum yas gruplari ile karsilastiridiginda
nobetlerin en sik gordldigu dénemdir ve ndbetlerin insidansi
1-5/1000’dir (13). Yenidogan ddneminde nobetleri tanimak
guc olabilir; semiyolojik olarak en sik fokal nobetler gorallr.
Yenidogan déneminde gortlen ndbetler etiyolojiden bagimsiz
olarak acil bir nérolojik sorun oldugunu gdsterir; hizla altta yatan
nedenler gdsterilmeli ve tedavi edimelidir. Hipoksik iskemik
ensefalopati (HIE) yenidogan dénemindeki ndbet sebeplerinin
basinda (%40-45) gelirken, HIE'yi serebrovaskiiler olaylar,
kortikal gelisimsel malformasyonlar, enfeksiyonlar, kernikterus,
dogumsal metabolik hastaliklar ve akut metabolik bozukluklar
izler. Antiepileptik ilaca direngli ndbetleri olan yenidoganlarda
spesifik tedavi secenekleri nedeniyle vitamin metabolizma
bozukluklar seyrek olarak gérllseler de akilda tutulmalidir.
Bu grupta piridoksin bagimli epilepsi, pridoks (am)in-5’-fosfat
oksidaz cevapli ensefalopati ve folinik asit cevapl ndbetler
yer alir. Bu tdr bozukluklardan sUphelenilen yenidoganlarda
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Tablo IV: Yenidogan ndbet siniflamasi (ILAE, 2021).

Nobet suphesi/kritik hastalik |

1

Nobet disi - Video
atak ' EEG/aEEG
l-l-
Nobet EEG ile
dogrulanmis

N\

Klinik bulgularin eslik etmedigi

Klinik bulgularin
eslik ettigi

(sadece elektrografik)

Motor
Otomatizmalar

Klonik

Epileptik Spazmlar
Myoklonik

Tonik
Non-motor

Otonomik

Davranis durmasi
Ardigik (sequential)

ilgili tetkikler strerken spesifik tedavi baglanmalidir. Yenidogan
dénemine 6zgl epilepsi sendromlari ise seyrek gorallr (14).

Benign Neonatal Epilepsi: Benign neonatal nobetler
yenidogan déneminde dogum sonrasi 1. ve 7. glnler (en sik 5.
gun) arasinda, klonik kasiimalar ve/veya apne seklinde kendini
gosterir. Bu ndbetler ayni zamanda 5. gun ndbeti olarak da
adlandirlir ve prognozu iyidir. Bu bebeklerde ndbetlerin altta
yatan nedeni net belirlenememistir, de novo KCNQ2 mutasyonu,
beyin omurilik sivisinda ¢inko dusukligu, rotavirds basta olmak
Uzere viral enfeksiyonlar ile iliski bildiriimistir. Bebegin nérolojik
muayenesi normaldir, ailesinde ndbet dykUsU, altta yatan bir
hastaligi veya 6zgecmisinde bir risk faktdrld yoktur (14,15).
interiktal EEG genellikle normaldir. lyi gidisli neonatal epilepsili
bebeklere, genellikle akut ndbet yonetimi icin tedavi baslama
egilimi vardir ve tani konulduktan sonra uzun sure tedavinin
devam ettirimesi gerekmez. Tani diger tUm ndbet nedenleri
diglanarak konur.
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Tablo IV: Yenidogan nobet siniflamasi (ILAE, 2021).
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Benign Ailesel Neonatal Epilepsi: Benign ailesel neonatal
epilepsi, dogum sonrasl ilk birkag gun iginde baglayan
ndbetlerdir.  Otozomal dominant kalitim gosterir,  voltaj
kapill potasyum kanallant (KCNQ2 ve KCNQ3) ile iliskili bir
kanalopatidir. Benign ailesel neonatal epilepsi, genetigi
aydinlatilan ilk sendromlardandir fakat ilerleyen yillarda ayni
genlerdeki mutasyonlarin daha siddetli fenotiplere de yol actig
gOsterilmistir, bu heterojenite genetik epilepsideki genotip-
fenotip karmasikigina iyi bir drnektir. Nobetler zamaninda
dogan bebeklerde dogum sonrasi ilk hafta icinde baslar,
erken dogan bebeklerde ise ndbetler terme ulastiktan sonra
goruldr, bu durum iyi gidigli ailesel neonatal epilepsinin yas ile
iligkili oldugunu gosterir. Ailede yenidogan ddéneminde ndbet
OykUsu olmasi gerekir. Bebegin gelisimi ve nérolojik muayenesi,
tim biyokimyasal, metabolik ve radyolojik testler normaldir.
Noébetler kisa surelidir, genellikle tonik motor aktiviteye eslik
eden siyanoz ile baglar, bunu klonik aktivite takip eder (14,15).
interiktal EEG normaldir. Nébetler genellikle, postnatal 1.-6.
aylar arasinda sonlanir. Tedavi icin fikir birligi yoktur. Literattrde
3-6 ay fenobarbital ile tedavi edilen bebekler bildiriimistir. Uzun
dénem prognozu ile ilgili ¢calisma yoktur fakat iyi prognozlu
olarak nitelendirilir.

Ohtahara Sendromu: Skklkla yasamin ilk on gininde
baslayan nobetler ve EEG’de ‘burst supresyon’un eslik ettigi
yenidogan ve erken sut cocugu ddéneminde ortaya cikan bir
epileptik ensefalopatidir (15). llk defa 1976°da Ohtahara ve
ark. tarafindan tanimlanmis bir sendromdur. Ana ndbet tipi
tonik spazmlardir ve bunlar kiimeler halinde uyku ve uyaniklikta
tekrarlayabilir. Tipik EEG bulgusu yine hem uyaniklikta hem
de uykuda ortaya g¢ikan supresyon-burst paternidir. Bebegin
ndrolojik muayenesi anormaldir. Nobetlerin  baslangicindan
sonra ilerleyici psikomotor gerileme gorUldr. Etiyolojik nedenler
arasinda santral sinir sistemi malformasyonlari ilk sirada yer



alr. Bu hastalarda genetik mutasyonlar da giderek daha
fazla rapor edimektedir. Ohtahara sendromunda STXBP,
KCNQ2, SCN2A AARS, ARX, BRAT1, CACNA2D2, GNAOT,
KCNT1, NECAP1, PIGA, PIGQ, SCN8A, SIK1, SLC25A22
gibi birgok gende mutasyon saptanmisti. Bununla birlikte,
bu genetik anormalliklerin gogu, ayni zamanda santral sinir
sistemi malformasyonuna neden olmaktadir. Nébetler tedaviye
direnclidir. llerleyen aylarda West sendromuna déniisebilir.

Erken Myoklonik Ensefalopati: Dizensiz myokloniler, fokal
ndbetler ve EEG’de supresyon-burst paterni ile karakterize bir
epileptik sendromdur. Bu patern uykuda dahabelirgindir . Noébetler
siklikla yenidogan ddneminde hatta yasamin ilk saatlerinde
veya gunlerinde basglar ve tedaviye direnclidir. Hastanin nérolojik
muayenesi anormaldir ve izlemde agir global gelisme geriligi
izlenir. Altta yatan etiyoloji siklikla metabolik hastaliktir. Nonketotik
hiperglisinemi basta olmak Uzere, propiyonik asiduri, molibden
kofaktor eksikligi, Menkes hastalidi ve Zellweger sendromu gibi
pek cok dogumsal metabolik hastalik ile iliskili vaka bildirilmistir.
Erken myoklonik ensefalopatide ERBB4, PIGA, SETBP1, SIK1,
SLC25A22 gibi genlerde mutasyon saptanmistir. Baskin ndbet
tipi ve altta yatan etiyoloji ile Ohtahara sendromundan ayrilir.
Nobetler tedaviye direnclidir ve bu tablo West sendromuna
dénusebilir.

Siit Cocuklugu Dénemi

Genetik Epilepsi Febril Nébetler Arti: Genetik epilepsi febril
ndbetler arti (genetic epilepsy with febrile seizures plus, GEFS+)
bir ailede ki veya daha fazla bireyin etkilendigi farkli tipte ve
seyirde ndbetlerin gdruldugu fenotipik olarak heterojen bir
sendromdur (16). Ailede birgok bireyde olan febril ve/veya afebril
ndbet hikayesi, bu sendromun genetik gegcisini isaret eder; kiz
ve erkek gocuklar benzer oranda etkilenir. Ana ndbet tipi febril
ndbetlerdir. Cogunlukla otozomal dominant kalitim izlenir ve tam
olmayan penetrans goruldr. SCN1A, SCN1B, GABRG2 gibi tek
gen mutasyonlart GEFS+ ailelerinde gdsterilen mutasyonlardir.

Febril nébet, 2011 yiinda Amerikan Pediatri Akademisi Febril
Nobet Komisyonu tarafindan altta yatan santral sinir sistemi
enfeksiyonu veya metabolik bozuklugun olmadigi gosterilen 6
ay-60 ay arasl bir cocukta 38.0°C ve daha yiksek ates ile ortaya
¢lkan ndbet olarak tanimlanmistir (17). Cocukluk yas grubunda
(%2-5) en sk gorulen nobettir. Febril ndbetlerin cogu kisa
sureli, jeneralize nébetler seklindedir. Artmis vicut sicakliginin,
Istya duyarl iyon kanallari Gzerinden noronlan etkiledigi ve
ndbete sebep olacak sekilde ndronal ateslemeye yol actig
dUstnulmektedir (18). Febril ndbetler basit ve komplike olarak
ikiye ayrilir. Jeneralize, postiktal bulgusu olmayan, 15 dakikadan
kisa suren, 24 saat veya ayni atesli hastalik suresince bir kez
gorulen febril nébetler basit febril ndbet olarak tanimlanir. Febril
nobetli gocuklarin % 15-30’unda goérulen fokal baslangi¢ veya 15
dakikadan uzun sure veya 24 saat icinde birden fazla tekrarlama
veya postiktal norolojik bulgularn goéraldtgu febril nébetler ise
komplike febril ndbet olarak tanimlantr. ilk basit febril ndbeti olan
st ¢cocuklarinin 1/3’0 daha sonraki atesli hastaliklari esnasinda
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ikinci atesli ndbetlerini gegirirler. ikinci kez febril ndbet gegirenlerin
yansl da, takip eden ategli hastaliklarinda G¢lnct kez ndbet
gegcirirler. Febril ndbetin tekrarina yol agan risk faktdrlerinden
en Onemli iki faktor; birinci derece akrabalarda febril ndbet
OykUsu olmasi ve ilk febril ndbetin 18 ay altinda baslamasidrr.
Diger risk faktorleri arasinda ise febril ndbet esnasinda atesin
dustk derecede olmasl ve ndbet dncesinde atesin kisa sureli
olmasi sayllabili. Komplike febril nébet, febril ndbet tekrar
icin risk faktord degildir. Ailelerin febril nébet sonrasi en blyUk
endiselerinden biri ise epilepsi riskidir. Basit febril ndbet gecirmis
bir cocukta bu risk genel populasyona benzer orandadir (%1).
Gelisme geriligi, ailede epilepsi dykust olmasi, komplike febril
ndbet ve kisa ates suresini takiben gelisen febril ndbet epilepsi
gorilme riskini arttir (19). Retrospektif calismalarda  febril
status epileptikusun (FSE) (30 dakikadan uzun stren febril
ndbet) hipokampal zedelenmeye yol actigl, takip eden yillarda
hipokampal skleroza (HS) ve temporal lob epilepsisisine yol
actigini destekleyen bulgular ortaya konmustur fakat net iligki
gOsterilememistir. Bu konuda yapilmis en kapsamli prospektif
calisma FEBSTAT calismasidir (20). FEBSTAT calismasinin
beyin manyetik rezonans gdéruntileme incelemeleri, kugUk
cocuklarda FSE'nin akut hipokampal zedelenme riski ile iligkili
olduguna isaret etmistir (21).

Febril ndbetler (+) ise U¢ aydan 6nce baslayan ve /veya alti
yastan sonra devam eden febril tonik-klonik ndbetlerin ve/
veya hem febril hem afebril jeneralize tonik-klonik nobetlerin
gorildugu bir tablodur (16).

Kompleks GEFS+ fenotipinde, febril ndbetler diger jeneralize
veya fokal ndbet tipleriyle beraber gorulur.

West Sendromu: Spazm seklinde nobetler, EEG’de hipsaritmi
paterni, psikomotor gelismede duraklama ve gerileme ile
karakterize sUt cocuklugu doneminde gorilen bir epilepsi
sendromudur. 2000-3000 canl dogumda 1 goértlir. Spazmlar
4-7. aylar arasinda baslar ve genellikle tedaviye direncli bir seyir
izler. Spazm ve hipsaritmik EEG paterninin beyin sapindaki
uyku siklusunu duzenleyen pontin retikller formasyondaki
monoaminerjik ve kolinerjik bolgelerdeki bir bozukluk sonucu
ortaya c¢iktigi one surGimUstdr, bir baska hipotez ise asin
miktarda salinan kortikotropin = salgilatict  hormonun  beyin
sapinda epileptojenik degisiklikler meydana getirdigidir, henltz
kesin patofizyoloji aydinlatlamamistir (22). Fleksor, ekstensor
ve karigik (fleksor-ekstensér birlikte) olmak Uzere G¢ tip motor
spazm tanimlanmistir. Hastalarda spazmlar birden fazla tipte
ve simetrik olarak ortaya cikabildigi gibi asimetrik de olabilir.
Spazmlar, cogu vakada kUmeler halinde ortaya cikmakta,
gece ve gUnduz arasinda siklik farki bulunmamaktadir.
Uykuda spazmlar izlenmese de, uykudan uyanma evresinde
siklasmaktadir ve kimeler halinde gelmektedir. Spazmlarin
baslamasi ile birlikte gelisimsel duraklama baslar (23).
Hastalarin % 20’sinde altta yatan neden bulunamaz, bu hastalar
spazmlar baslayana kadar noérogelisimsel olarak yagitlar ile
uyumlu, herhangi bir risk faktort tasimayan stt ¢cocuklaridir; %
80’inde ise Down sendromu, Miller-Diker sendromu ve Pallister-
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Kiliam sendromu gibi kromozomal anomaliler, santral sinir
sistemi malformasyonlari, nérokutandz sendromlar (6zellikle
tlberoskleroz), santral sinir sistemi enfeksiyonlar, metabolik
hastaliklar, hipoksik iskemik ensefalopati ve santral sinir sistemi
timorleri gibi altta yatan bir sebep mevcuttur (24). Son yillarda
tanimlanan STXBP1, CDKL5, ARX, FOXG1, GRIN1 gibi tek gen
mutasyonlari da West sendromuna neden olur. West sendromiu
bebeklerin izleminde %70-90 zihinsel etkilenme tespit edilir (25).
Spazmlarin sikligi ve suresi arttikga zihinsel etkilenme daha agir
olmaktadir bu nedenle West sendromunu tanimak ve hizlica
tedaviye baglamak 6énemlidir. Tedavide bir¢cok antiepileptik
ilag (AEI) denenmistir. Adrenokortikotropik hormonun (ACTH),
steroid ve vigabatrinin (6zellikle tuberosklerozda) etkin oldugu
bulunmustur.

Dravet Sendromu: Dravet sendromu (DS) ilk defa 1978
yiinda Charlotte Dravet tarafindan tanimlanmis stt gocuklugu
déneminde uzun suren febril veya afebril jeneralize ya da fokal
ndbetler ile baslayan, zamanla direngli ndbetlerin gelistigi,
norolojik ve kognitif gelisimde gerilemeye neden olan epileptik
sendromdur. insidansinin 1/20.000-1/40.000 oldugu tahmin
edilmektedir. Voltaj kapil Na kanallar aksiyon potansiyelinin
baslatimasindan sorumludur ve néronal eksitabilitede rol oynar,
voltaj kapili sodyum kanal geni alfa subunitindeki (SCN1A)
mutasyonlarin DS’na yol actidi tespit edilmistir. Hastalarin %70-
80’inde bu mutasyon sorumludur. Daha az sayida hastada
PCDH19, GABRG2, CHD2, HCN1, STXBP1, GABRA1, and
SCN1B gibi genlerde mutasyon gortldagu bildiriimistir. DS’da
genetik mutasyon gdsterilemese de Kklinik olarak tani konabilir
(26). DS, febril, jeneralize ya da taraf degistiren tek tarafl uzun
stiren klonik nobetlerle baglar. Nobetler asi, atesli hastalk ve
sicak su ile tetiklenebilir. ilk nobetten kisa siire sonra febril
nobetler siklagir, stresi uzar ve afebril ndbetler gdrilmeye
baglar. Yaklasik 2 yas civarinda birbirinden farkll semiyolojilerde
ndbetler gérallr. Nobetlerin baslangicinda gelisim normal iken
24 ay civarinda mental ve motor gelisim duraklar ve giderek
geriler. Nobetlerin baslangicinda interiktal EEG normaldir, 2-3
yaslarinda fokal, multifokal epileptiform EEG bulgulan ortaya
clkar ve zemin aktivitesi yavaslamaya baglar. Hipertermi
ndbetleri tetikledigi icin uzun sureli sicak banyodan ve glnese
maruziyetten kaginilmalidir. Ates distrme yontemleri konusunda
aileye egitim verilmelidir. Nobetler tedaviye oldukga direnglidir.
Etki mekanizmasi sodyum kanali Gzerinden olan karbamazepin,
okskarbazepin, fenitoin ve lamotrijin tercih ediimemelidir ve
GABA geri alim inhibitért olan ilaglar secilmemelidir. Valproik
asit, benzodiazepin, zonisamid, stripentol, levetirasetam ve
topiramat secilebilir. Son vyillarda secilmis hastalarda medikal
kanabinoidlerin ve fenfluraminin de tedavide kullanilabilecegini
gOsterilmistir (26).

Siit Cocuklugunun Myoklonik Epilepsisi: Stit cocuklugunun
benign myoklonik epilepsisi olarak da adlandirilan bu epilepside
karakteristik ndbet tipi jeneralize myoklonilerdir, hastalarin bir
kisminda nobetler disaridan gelen bir uyari ile tetiklenir (refleks
ndbet). Uyanklik ve uyku zemin ritmi normaldir, nébetlere
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beklendigi Uzere jeneralize desarjlar eslik eder. Cocugun
ndrolojik gelisimi normaldir. Antiepileptik ilaca yanit iyidir. lleriki
yaslarda az sayida hastada jeneralize tonik-klonik nébetler
gorulebilir (27).

Sit Cocuklugunun Yer Degistiren Fokal Ndébetlerle
Seyreden Epilepsisi: Ekstremitelerde, ve ylzde yer degistiren
fokal ndébetlerin izlendigi, genellikle yasamin ilk alti ayr da
baglayan nobetler ve multifokal EEG bozuklugu ile karakterize
bir epilepsi tipidir. Siklikla hipotoni ve kognitif etkilenme gdraltr
(28).

COCUKLUK DONEMI

Sentrotemporal Dikenli Benign Cocukluk Cagi Epilepsisi
(Benign Rolandik Epilepsi-BRE): Cocukluk caginin iyi gidisli
sentro-temporal dikenli fokal epilepsisi cocukluk ¢aginin en sik
gbrulen epilepsi sendromudur ve tim ¢ocukluk epilepsilerinin
% 15’ini olusturur. Erkeklerde daha sik goruldr. Baglangic 3-13
yaslari arasinda olup, en sik 5-8 yaglarinda ortaya ¢ikar (29).
Norolojik muayene ve zeka normaldir. Hastalarin yarisindan
fazlasinda nobetler uyku ile iligkilidir; ya uykuya dalarken veya
uyanirken gorulur.

Siklikla sadece tek tarafli ylz kaslarinda duyusal-motor bulgular,
tUkrik salgisinda artig, konusmada duraklama ve oro-faringo-
laringeal belirtiler ile karakterize fokal nobetler seklindedir.
Tek tarafl duyusal-motor nobetler alt dudakta birkag saniye
ile 1 dakika arasinda degisen klonik kasilmalar, agzin ayni
tarafa tonik gekiimesi ve agiz kenarinda uyusmayla kendisini
gbsterebilir. Biling genellikle korunur fakat oro-faringo-laringeal
kaslar tutulursa kelime cikisi bozulur ve yanilglya yol agabilir,
seyrek olarak jenaralize nébete donebilir. Nobet goriime siklig
seyrektir, olgularin yaklasik dortte birinde tek ndbet gordllr.
BRE’nin interiktal EEG bulgular tipiktir, normal bir zemin aktivite
Uzerinde fokal sentro-temporal bdlge yerlesimli, tek veya diziler
halinde, bi-fazik diken-dalga veya diken-yavas dalgalar goruldr.
Uyaniklik EEG’si normal olabilir, mutlaka uyku EEG’si ¢ekilmelidir.

Bu hastalara AEl baslanip baslanmamasi tartismalidir. Bazi
uzmanlar en az U¢ ndbete kadar tedavinin baslanmamasi
gerektigini, ndbetleri sk ve jenaralize olan hastalara AE
baglanmasinin gerektigini sdylemiglerdir (30). BRE’de eriskin
caga gecmeden once remisyon beklenir. Prognozu iyidir fakat
son vyillarda BRE’li ¢cocuklarda, hastalik seyrinde ortaya ¢ikan
dikkat eksikligi, davranis bozuklugu, dil becerilerinde gecikme,
bellek sorunlar gibi kognitif fonksiyonlarda etkilenme bildirilmigtir.

Panayiotopoulos Sendromu (Cocuklugun Erken Baslangich
Oksipital Epilepsisi): Panayiotopoulos sendromu (PS) 1-14
yaslar arasindaki ¢ocuklarda gortlen otonomik bulgularin 6n
planda oldugu ndbetlerdir. lyi seyirli bir epileptik sendromdur.
2-3/1000 sikiginda goruldr (31). Nobet baslangic yasi en sik
3-6 yaglar arasindadir ve tim irklarda her iki cinsiyette esit
oranda goruldr. Olgularin nérolojik muayeneleri ve psikomotor
gelisimleri normaldir. Nobetlerin 2/3 U uykuda baglar. PS’nin
en tipik otonomik bulgusu iktal kusmadir. Uyaniklikta ortaya



ciktiginda kusma éncesinde ya da sirasinda bulanti, 6gtirme
gibi belirtiler veya solukluk eslik edebilir. Diger otonomik bulgular
morarma, kizarma, midriyazis, miyozis, tUkrUk salgisinda artma,
Oksurudk, kalp ritminde, solunum hizinda ve vicut isisinda
degisiklikleri seklindedir. Nobet baglangicinda biling korunur,
devaminda genellikle bozulur. Nobet sadece otonomik bulgularla
gidebilecegi gibi otonomik bulgularn ardindan motor belirtiler
de izlenebili. Kusma, bulanti veya diger otonomik bulgularin
ardindan hasta uyaranlara cevapsiz hale gelir, gbzlerde ve
siklikla basta bir ydne dénme izlenir. Daha seyrek olarak gdzlerde
dénme olmaksizin genisge acilir. Nobetlerin yarisindan azi ise
vlcut yarisinda gortlen kaslimalar veya jeneralize konvulzyon
ile biter. PS farkl nébet semiyolojisi nedeni ile ensefalit, migren,
gastroenterit, senkop ve uyku bozukluklari ile karnisabilmektedir

EEG’de zemin aktivitesi normaldir. interiktal EEG degiskenlik
gostermekte olup siklikla oksipital bélgede odaklarin yani
sira ekstraoksipital (sentro-temporal, frontal veya parietal
bdlge) yerlesimli, multifokal ylksek amplittidil diken/keskin
yavas dalga aktivitelerine rastlanmaktadir. iktal EEG’de diisik
amplittdIb diken elemanlar da iceren ritmik teta ve cogunlukta
delta aktivitesi izlenir.

Nobetlerin sUresi olgularin 2/3’'Gnde 5-10 dakika arasinda
degisir, ancak 1/3’Unde yarm-12 saat slrebilen olduk¢a uzun
fokal ya da karslya yayllan jeneralize status epileptikusa neden
olabilen nébetler de bildirimistir. Hastalarin %44’tnde gdriilen
uzun sUreli nobetlerde otonomik bulgular ve konflzyonel
belirtiler 6n planda olabilir (otonomik status epileptikus) (32).
Goruldugu gibi ndbet slreleri uzundur fakat ndbet sikligi oldukca
seyrektir. Olgularin dortte birinde tek ndébet gorilmektedir
ve yaklasik yarisinda toplam 2-5 adet ndbet izlenmektedir.
Nobetler baglangicindan sonraki 1-2 yil icinde ya da 11-13 yas
civarinda sonlanmaktadrr, Bu sebeple bircok hastada AEi ilag
baslanmasi dnerilmemektedir, ndbet siklidli, ndbet suresi veya
ndbet bulgularnin hayat kalitesine etki ettigi bazi hastalarda ise
AEi verilebilir (31).

Gec Baslangich Cocukluk Caginin Oksipital Epilepsisi
(Gastaut Tipi): Gec baslangicll cocukluk cagdi oksipital
epilepsisi ik defa 1982’de Gastaut tarafindan tanimlanan temel
olarak gérme ile ilgili belirtilerin goraldugl nébetlerle karakterize,
seyrek gorllen bir epilepsi sendromudur. Nobet baslangici
3-16 (ortalama 8) yaslar arasindadir ve her iki cinsiyette
esit oranda gortlur (33). Olgularin nérolojik incelemeleri ve
psikomotor gelismeleri normaldir. En sik gorulen iktal belirtiler
gorsel halUsinasyonlar ve goérme kaybidir. Olgularin  Ucte
ikisinden fazlasinda ilk ndbet olarak kisa sureli basit gorsel
hallsinasyonlar bildirilmistir ancak sik tekrarlar. Karigik renkli
(kirmizi, sar, mavi), parlak, yuvarlak nokta veya halka seklinde
tanimlanan géruntdlerdir. Bunlar hareketli olabilir, baslangigta
kicuk olup giderek buyUyebilirler. Gorme alaninin bir yarisina
sinirll kalabilirler veya timdnU kaplayabilirler. Kompleks gérsel
hallsinasyonlar daha nadir gortlmektedir. Bunlar genellikle
insan yizlerini veya degisik figlrleri icerirler. Ikinci siklikta
gorulen ndbet tipi akut gegici gérme kaybi olup kismi veya tam
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olabilir. Iktal veya postiktal bag agnsi gérilebili. Bu nedenle
migren ile karisabilir. Ndbetlerde biling baglangigta korunur, eger
vucut yarisini tutan klonik veya jenaralize konvulzonlar eslik eder
ise biling kaybl izlenir. PS’den farkll olarak sayica sik ndbetler
gorulir ve AEI énerilir.

Landau-Kleffner Sendromu: Erken cocukluk caginda gérulen
ve ediniimis afaziye neden olan bir epilepsi sendromudur (34,
35). Erkek cocuklarda daha sik gortlur. Nobet sekli jeneralize
veya fokal olabilir (35). Hastalarin %20’sinde Klinik olarak nébet
olmadan EEG’de tipik desarjlarin olmasi dikkat cekicidir, bu
nedenle normal gelisim gdsteren ama edinsel isitsel agnozi
gelisen ve dil becerilerini kaybeden ¢ocuklarda ndbet olmasa
bile uyku dénemini iceren EEG ¢ekimi yapilmalidir (36).

Uyaniklik déneminde normal zemin aktivitesi ve fokal epileptiform
bulgular dikkat ¢cekerken; uyku EEG’sinde siklikla yavas uykuda
elektriksel status epileptikus (electrical status epilepticus in
slow sleep/ESES) paterni izlenir. ESES, NREM uykuda yavas
(1.5 Hz-2.5 Hz) diken dalga desarjlarinn EEG’'nin %85'i ve
fazlasini kapsamasina verilen addir. Bazi uzmanlar bu orani %
50 ve fazlasi olarak belirler. Landau-Kleffner sendromunda bu
desarjlar daha ¢ok perisilvian ve posterior temporal bolgelerde
yogunlasir. Landau-Kleffner sendromunda uzun dénem takipte
ndbet kontroll hastalarin ¢cogunda saglanir fakat dil ve/veya
kognitif alanlardaki etkilenme kalici olabilir.

Cocukluk Absans Epilepsisi: Absans epilepsi 4-10
yaslar arasindaki ¢ocuklarda g&rulen, duraklama nobetleri
ile karakterize cocukluk c¢aginda sik gortlen bir epileptik
sendromdur (37). N6bet baslangici en sik 5-7 yagslar arasindadir
ve her iki cinsiyette esit oranda gorullr, nérolojik incelemeleri
normaldir. Absans ndbetleri ortalama 8-10 saniye surer,
ani baslangicli ve bitiglidir. Nobet sirasinda hasta yapmakta
oldugu eyleme ara verir, tepkisizlesir, gézleri kapallysa acilir ve
bos bakar. Bu nobetler hiperventilasyonla tetiklenir. Nobetler
glnde onlarca kez tekrarlayabili. EEG’de zemin aktivitesi
normaldir, oksipital teta yavaglamasi gorilebilir. iktal EEG’de
simetrik, senkron 3 Hz frekansinda jeneralize diken, diken
dalga kompleksi gortlur. Klinikte farkli nébet tipleri gérilmez
ve hiperventilasyon disinda aktivasyon proseddrlerinin (fotik,
patern, fiksasyon-off) ndbetleri tetiklemesi beklenmez.
Prognozu iyidir, hastalarin blyUk ¢cogunlugunda ndbet kontrolu
saglanir, 14 yasina kadar ndbetlerin kaybolmasi beklenir fakat
hasta ileriki yaslarda jenaralize nobet gelistirebilir. Bu hastalarda
davranis problemleri, dikkat eksikligi hiperaktivite bozuklugu ve
okul basarisi dustklugu gdzlenebilir. Tedavide etosuksimid ve
valproik asit dnerilir.

ADOLESAN -ERIiSKIN DONEM

Juvenil Absans Epilepsisi: Pubertede baslamasi, ndbet
sUresinin daha uzun, nobet sayisinin daha az ve jeneralize
ndbetlerle birlikteliginin daha fazla olmasi nedeni ile gocukluk
cag absans epilepsiden ayrilir.
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Juvenil Myoklonik Epilepsi (JME): En sk 12-18 yas arasinda
baslayan, myoklonik ve jeneralize ndbetler ile karakterize
bir epilepsi sendromudur (38). Myoklonik ndbetler tani icin
anahtardir, sabah uykudan uyaninca ik saatlerde ya da uyku
sonrasl ani uyandinlinca gortlir. Seyrek olarak gun iginde
tekrarlar. Yorgunluk, alkol alimi ve uykusuzluk nébetleri tetikler.
JME’den suphelenilen hastalarda uyku deprivasyonlu uyku-
uyaniklik EEG’siistenmelidir. EEG de tipik bulgu 4-6 Hz jeneralize
coklu diken, diken dalga desarjlar gérulmesidir, fotosensitivite
gorulur. Medikal tedavi ile ndbet kontrolt cogu hastada saglanir.
JME'li hastalarda AEl kesimi sonrasi ndbet tekrarlama riski
yUksektir, bu nedenle genelde bu hastalarin uzun sire AE ile
takibi dnerilir. Valproik asit juvenil myoklonik epilepside etkili bir
ilagtir. Fakat polikistik over sendromu ve teratojenite riski nedeni
ile kadin cinsiyette artik ilk secenek olarak tercih edilmemektedir,
adolesan kizlarda lamotrijin ve levetirasetam verilebilir.

Baslangic Yasi Degisken Olan Epilepsiler

Progresif Myoklonik Epilepsiler (PME): Seyrek gorllen
ilerleyici, genetik veya metabolik nedenlerle ortaya c¢ikan bir
hastalk grubudur (39). Lafora hastaligi, Unverricht-Lundborg
hastaligi, Sialidozlar, Noronal Seroid Lipofuksinoz ve tip 3
noéropatik Gaucher en sik izlenen PME’lerdir. Farkl tipte
ndbetler, progresif gidigli myokloniler ve kognitif yikim PME’lerin
ortak Kklinik bulgularini olusturur (40,41).

Sendromik Olmayan Epilepsiler

Kortikal Gelisimsel Malformasyonlar: Serebral korteksin
olusumu sirasinda anormal ndéronal/glial proliferasyon veya
apopitoz veya anormal noéronal migrasyon goérulmesidir;
migrasyon sonrasi anormal gelisim sonucu meydana
gelen mikroskopik veya makraskopik serebral korteks
anomalilerine verilen genel addir (42,43). Kortikal gelisimsel
malformasyonlarda genellikle gelisme geriligi ve ilaca direncli
epilepsi gordll, bu nedenle bu hastalar epilepsi cerrahisi
acisindan degerlendiriimelidir (43,44).

Fokal kortikal displazi néronlarin anormal gogl ve anormal
yerlesimi ile karakterize hiicresel yapllasmada olusan bozukluga
verilen addr, kortikal gelisimsel malformasyonlarin sik gérulen
bir alt grubunu olusturur ve ilaca direngli fokal epilepsilerin dnde
gelen sebepleri arasinda yer alir (42,45,46).

Cerrahi Sendromlar

Hipokampal Skleroz ile Giden Mezial Temporal Lob
Epilepsisi: Hipokampuste gorllen gliozis ve néron kaybina
hipokampal skleroz (HS) adi verili. Cocukluk ¢aginda
gegcirilen febril ndbetler ile HS arasinda yakin bir iliski oldugu
dustnulmektedir (47). HS epilepsi cerrahisi gecirmis eriskin
hastalarda altta yatan patolojiler arasinda birinci sirada yer alir
ve cerrahi sonrasi sonuglar ylUz guldiricudur (48,49).

Rasmussen Sendromu

Rasmussen sendromu seyrek olarak gortlen, ilaglara direngli
nobetler, ilerleyici nérolojik hasar ve tek hemisferde atrofi ile
giden immun aracil bir ensefalittir (50). Bu hastalarda en sik
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gbrulen ndbet tipi vicudun tek tarafinda gértlen fokal motor
ndbetlerdir (epilepsia partialis continua). intravendz immun
globulin, steroid ve plazmaferez tedavi secenekleri arasindadir;
bu hastalar ardigik beyin MRG’ler ile takip edimeli ve epilepsi
cerrahisi agisindan hizlica degerlendirilmelidir (50,51).

KAYNAKLAR

1. Fisher RS, van Emde Boas W, Blume W, Elger C, Genton P, Lee P
ve ark. Epileptic seizures and epilepsy: definitions proposed by the
International League Against Epilepsy (ILAE) and the International
Bureau for Epilepsy (IBE). Epilepsia 2005;46:470-2.

2. Hirtz D, Thurman DJ, Gwinn-Hardy K, Mohamed M, Chaudhuri AR,
Zalutsky R. How common are the “common” neurologic disorders?
Neurology 2007;68:326-37.

3. Newton CR, Garcia HH. Epilepsy in poor regions of the world.
Lancet. 2012;380:1193-201.

4. Beghi E, Carpio A, Forsgren L, Hesdorffer DC, Malmgren K, Sander
JW ve ark. Recommendation for a definition of acute symptomatic
seizure. Epilepsia 2010;51:671-5.

5. Fisher RS, Acevedo C, Arzimanoglou A, Bogacz A, Cross JH,
Elger CE ve ark. ILAE official report: a practical clinical definition of
epilepsy. Epilepsia 2014;55:475-82.

6. Proposal for revised clinical and electroencephalographic
classification of epileptic seizures. From the Commission on
Classification and Terminology of the International League Against
Epilepsy. Epilepsia 1981;22:489-501.

7. Proposal for revised classification of epilepsies and epileptic
syndromes. Commission on Classification and Terminology of the
International League Against Epilepsy. Epilepsia 1989;30:389-99.

8. Berg AT, Millichap JJ. The 2010 revised classification of seizures
and epilepsy. Continuum (Minneap Minn) 2013;19:571-97.

9. Berg AT, Berkovic SF, Brodie MJ, Buchhalter J, Cross JH,
van Emde Boas W ve ark. Revised terminology and concepts
for organization of seizures and epilepsies: report of the ILAE
Commission on Classification and Terminology, 2005-2009.
Epilepsia 2010;51:676-85.

10. Scheffer IE, Berkovic S, Capovilla G, Connolly MB, French J,
Guilhoto L ve ark. ILAE classification of the epilepsies: Position
paper of the ILAE Commission for Classification and Terminology.
Epilepsia 2017;58:512-21.

11. Fisher RS, Cross JH, French JA, Higurashi N, Hirsch E, Jansen FE
ve ark. Operational classification of seizure types by the International
League Against Epilepsy: Position Paper of the ILAE Commission
for Classification and Terminology. Epilepsia 2017;58:522-30.

12. Pressler RM, Cilio MR, Mizrahi EM, Moshe SL, Nunes ML, Plouin
P ve ark. The ILAE classification of seizures and the epilepsies:
Modification for seizures in the neonate. Position paper by the ILAE
Task Force on Neonatal Seizures. Epilepsia 2021;62:615-28.

13. Pisani F, Spagnoli C, Falsaperla R, Nagarajan L, Ramantani G.
Seizures in the neonate: A review of etiologies and outcomes.
Seizure 2021;85:48-56.

14. Plouin P, Kaminska A. Neonatal seizures. Handb Clin Neurol
2013;111:467-76.

15. Yamamoto H, Okumura A, Fukuda M. Epilepsies and epileptic
syndromes starting in the neonatal period. Brain Dev 2011;33:213-
20.



16.

17.

18.
19.

20.

21.

22.

283.

24,

25.

26.

27.

28.

20.

30.

31.

32.

38.

34.

Myers KA, Scheffer IE, Berkovic SF, Commission IG. Genetic
literacy series: genetic epilepsy with febrile seizures plus. Epileptic
Disord 2018;20:232-8.

Subcommittee on Febrile S, American Academy of P
Neurodiagnostic evaluation of the child with a simple febrile seizure.
Pediatrics 2011;127:389-94.

Chung S. Febrile seizures. Korean J Pediatr 2014;57:384-95.

Shinnar S, Glauser TA. Febrile seizures. J Child Neurol 2002;17
Suppl 1:544-52.

Hesdorffer DC, Shinnar S, Lewis DV, Moshe SL, Nordli DR, Jr.,
Pellock JM ve ark. Design and phenomenology of the FEBSTAT
study. Epilepsia 2012;53:1471-80.

Shinnar S, Bello JA, Chan S, Hesdorffer DC, Lewis DV, Macfall
J ve ark. MRI abnormalities following febrile status epilepticus in
children: the FEBSTAT study. Neurology 2012;79:871-7.

Brunson KL, Eghbal-Ahmadi M, Baram TZ. How do the many
etiologies of West syndrome lead to excitability and seizures? The
corticotropin releasing hormone excess hypothesis. Brain Dev
2001;23:533-8.

Sakakihara Y. Treatment of West syndrome.
2011;33:202-6.

Dulac O, Soufflet C, Chiron C, Kaminska A. What is West
syndrome? Int Rev Neurobiol 2002;49:1-22.

Taghdiri MM, Nemati H. Infantile spasm: a review article. Iran J
Child Neurol 2014;8:1-5.

Wheless JW, Fulton SP, Mudigoudar BD. Dravet Syndrome: A
Review of Current Management. Pediatr Neurol 2020;107:28-40.

Caraballo RH, Flesler S, Pasteris MC, Lopez Avaria MF, Fortini S,
Vilte C. Myoclonic epilepsy in infancy: an electroclinical study and
long-term follow-up of 38 patients. Epilepsia 2013;54:1605-12.

Brain Dev

McTague A, Appleton R, Avula S. Migrating partial seizures
of infancy: expansion of the electroclinical, radiological and
pathological disease spectrum. Brain 2013;136:1578-91.

Guerrini R, Pellacani S. Benign childhood focal epilepsies. Epilepsia
2012;53 Suppl 4:9-18.

Chan SC, Lee WT. Benign epilepsy in children. J Formos Med
Assoc 2011;110:134-44.

Covanis A. Panayiotopoulos syndrome: a benign childhood
autonomic epilepsy frequently imitating encephalitis, syncope,
migraine, sleep disorder, or gastroenteritis.  Pediatrics
2006;118:€1237-43.

Ferrie CD, Beaumanoir A, Guerrini R, Kivity S, Vigevano F, Takaishi
Y ve ark. Early-onset benign occipital seizure susceptibility
syndrome. Epilepsia 1997;38:285-93.

Taylor |, Berkovic SF, Kivity S, Scheffer IE. Benign occipital epilepsies
of childhood: clinical features and genetics. Brain 2008;131:2287-
94.

Landau WM, Kleffner FR. Syndrome of acquired aphasia with
convulsive disorder in children. Neurology 1957;7:523-30.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.
48.

49.

50.

51.

Epilepsi ve Pediatrik Epilepsi Sendromlari 257

Duran MH, Guimaraes CA, Medeiros LL, Guerreiro MM. Landau-
Kleffner syndrome: long-term follow-up. Brain Dev 2009;31:58-63.

Caraballo RH, Cejas N, Chamorro N, Kaltenmeier MC, Fortini S,
Soprano AM. Landau-Kleffner syndrome: a study of 29 patients.
Seizure 2014;23:98-104.

Matricardi S, Verrotti A, Chiarelli F, Cerminara C, Curatolo P.
Current advances in childhood absence epilepsy. Pediatr Neurol
2014;50:205-12.

Camfield CS, Berg A, Stephani U, Wirrell EC. Transition issues
for benign epilepsy with centrotemporal spikes, nonlesional focal
epilepsy in otherwise normal children, childhood absence epilepsy,
and juvenile myoclonic epilepsy. Epilepsia 2014;55 Suppl 3:16-20.
Classification of progressive myoclonus epilepsies and related
disorders. Marseille Consensus Group. Ann Neurol 1990;28:113-
6.

Satishchandra P, Sinha S. Progressive myoclonic epilepsy. Neurol
India 2010;58:514-22.

Kalviainen R. Progressive Myoclonus Epilepsies. Semin Neurol
2015;35:293-9.

4Barkovich AJ, Guerrini R, Kuzniecky RI, Jackson GD, Dobyns
WB. A developmental and genetic classification for malformations
of cortical development: update 2012. Brain 2012;135:1348-69.

Leventer RJ, Guerrini R, Dobyns WB. Malformations of cortical
development and epilepsy. Dialogues Clin Neurosci 2008;10:47-
62.

MUhlebner A, Groppel G, Dressler A, Reiter-Fink E, Kasprian G,
Prayer D ve ark. Epilepsy surgery in children and adolescents with
malformations of cortical development—Qutcome and impact of
the new ILAE classification on focal cortical dysplasia. Epilepsy Res
2014;108:1652-61.

Blumcke I, Thom M, Aronica E, Armstrong DD, Vinters HV, Paimini A
ve ark. The clinicopathologic spectrum of focal cortical dysplasias:
a consensus classification proposed by an ad hoc Task Force of
the ILAE Diagnostic Methods Commission. Epilepsia 2011;52:158-
74.

Fauser S, Huppertz HJ, Bast T, Strobl K, Pantazis G, Altenmueller
DM ve ark. Clinical characteristics in focal cortical dysplasia:
a retrospective evaluation in a series of 120 patients. Brain
2006;129:1907-16.

Guerrini R. Epilepsy in children. The Lancet 2006;367:499-524.
Tezer Fl, Xasiyev F, Soylemezoglu F, Bilginer B, Oguz KK, Saygi
S. Clinical and electrophysiological findings in mesial temporal
lobe epilepsy with hippocampal sclerosis, based on the recent
histopathological classifications. Epilepsy Res 2016;127:50-4.

Na M, Ge H, Shi C, Shen H, Wang Y, Pu S ve ark. Long-term seizure
outcome for international consensus classification of hippocampal
sclerosis: a survival analysis. Seizure 2015;25:141-6.

Bien CG, Granata T, Antozzi C, Cross JH, Dulac O, Kurthen M ve ark.
Pathogenesis, diagnosis and treatment of Rasmussen encephalitis:
a European consensus statement. Brain 2005;128:454-71.

Topcu M, Turanli G, Aynaci FM, Yalnizoglu D, Saatci I, Yigit A
ve ark. Rasmussen encephalitis in childhood. Childs Nerv Syst
1999;15:395-402.

Turkiye Cocuk Hast Derg/Turkish J Pediatr Dis / 2022; 16: 249-257



