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AMAC ve KAPSAM / AIMS and SCOPE

Turkiye Cocuk Hastaliklar Dergisi, Ankara Bilkent 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, Eylul,
Kasim)

Tirkiye Cocuk Hastaliklar Dergisi'nin yayin dili ingilizcedir. Ancak
dergi degerlendirme icin Tirkce 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, editdryal, 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 Hastalklari Dergisi'ne goénderilen 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 editdr, tim
basvurular icin karar alma strecindeki nihai otoritedir.

Tlrkiye Cocuk Saglgi ve Hastaliklan 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
KutUphanelerine, Cocuk Sagligi ve Hastaliklari AD Bagkanliklar’'na,
Saglk Bakanlig'na bagl Egitim ve Arastirma Hastanelerinin
Bashekimlikleri'ne ve konu ile ilgilenen bilim insanlarina Ucretsiz
olarak ulastinimaktadir. Yayinlanan makalelerin tam metinlerine
https://dergipark.org.tr/tr/pub/tchd adresinden Ucretsiz olarak
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,
yazillarin telif haklarni Turkiye Cocuk Hastalklari Dergisi'ne
devretmis olmay! kabul ederler. Yayinlanmamak Uzere reddedilirse
veya herhangi bir sebepten yazi geri ¢ekilirse telif hakki yazarlara
geri verilir. Turk TuUrkiye Cocuk Hastaliklari Dergisi’ne ait Telif
Hakki Devri ve Yazarlk Formlan (https://dergipark.org.tr/tr/pub/
tchd adresinden indirilebilir). Sekiller, tablolar veya diger basil
materyaller de dahil olmak Uzere baslili ve elektronik formatta
daha 6nce yayinlanmis icerik kullanilyorsa yazarlar telif haklari
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
Bilkent City Hospital, Children’s Hospital. The journal is published
in accordance with independent, unbiased, and double-blind peer
review principles. The journal is published bimonthly (January,
March, May, July, September, November)

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 Bilkent Sehir Hastanesi
Cocuk Hastanesi’'nin acik erisimli bilimsel yayindir. Dergi bagmsiz,
tarafsiz ve gift-kdr hakemlik ilkelerine uygun olarak yayinlanir. Dergi iki
ayda bir yayinlanmaktadir (Ocak Mart, Mayis, Temmuz, Eyltl, 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 CUzere red edilirse 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)) Onerilerine uygun olarak hazirlanmalidir (Mayis
2022’de guncellenmistir - https://www.icmje.org/recommendations).
Bu liste asagida 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
ve 300 kelime ile sinirli olmalidir. Bélumlendirilmis ¢zet 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 ¢zeti okudugu icin bu bélumler 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 bes yildan eski referanslari kullanmaktan kaginmalidir. Yazilarda
5 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
Bilkent City Hospital, Children’s Hospital. The journal is published
in accordance with independent, unbiased, and double-blind peer
review principles. The journal is published bimonthly (January, March,
May, July, September, November)

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
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An Oxidative Stress Marker in Pediatric Migraine Patients:
Dynamic Thiol-Disulfide Homeostasis
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ABSTRACT

Objective: Migraine is a common disease in childhood. Oxidative stress has been implicated in the pathogenesis of
migraine. Dynamic thiol/disulfide homeostasis is proven to be a marker of oxidative stress. We aimed to investigate the
correlation between migraine and dynamic thiol/disulfide homeostasis.

Material and Methods: A total of 141 children (71 migrain and 70 controls) were included. The serum total thiol, native
thiol, and disulfide levels were measured and the ratios of disulfide/native thiol, disulfide/total thiol and native thiol/total
thiol were compared between migraine patients and healthy children during attack-free period.

Results: Native thiol levels and native thiol/total thiol ratio were significantly lower in the migraine group than the control
group (p=0.022, p=0.005, respectively); whereas disulfide levels, disulfide/native thiol and disulfide/total thiol ratios were
significantly higher in the migraine group than the control group (p=0.039, p=0.022, p=0.005 respectively).

Conclusion: Our results demonstrate that there is an ongoing oxidative process in pediatric migraineurs even during
attack-free period. This result may shed light on further studies analyzing dynamic changes in the oxidant-antioxidant
balance during the attack and the aura phase to support the presence and importance of oxidative stress in pediatric
migraine.

Key Words: Children, Migraine, Thiol/disulfide

oz

Amac: Migren cocuk ve ergen yas grubunda degisen yasam tarzlari ve psikososyal faktérler ile birlikte gorilme sikiigi
giderek artan 6nemli bir klinik problemdir. Birincil bas agrilan arasinda yer alan migrenin biyokimyasal, genetik ve
cevresel faktdrlerle iligkili nérovaskuler bir hastalik oldugu bilinmektedir. Son yillarda yapilan birgok ¢alismada migren
patogenezinde oksidatif stres sorumlu tutulmustur. Oksidatif stres varliginda tiyol/distlfit homeostazisinin disulfit
yonunde bozulmasi beklenmektedir. Tiyol/distilfit homeostazisinin gocuklarda migren ile olan iligkisini arastiran genis
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capli arastirmalar mevcut degildir. Calismamizda migren tanili cocuklarda dinamik tiyol/disulfit homeostazisi iligkisini belirlemeyi ve bu
dengede distiffit ydninde bozulma gérUlirse migren proflaksisi ve/veya tedavisinde oksidatif stresten korunma ve/veya antioksidan tedavi
kullanimi ile ilgili literatUre katki saglanmasini amacladik.

Gerec ve Yontemler: Calismaya Saglik Bilimleri Universitesi, Ankara Kegidren Egitim ve Arastrma Hastanesi'nde Cocuk Néroloji
Poliklinigi'nde degerlendirilerek migren tanisi alan 8-18 yas arasindaki 71 hasta ve Genel Cocuk Poliklinigi’'ne basvuran 70 saglikli gocuk
dahil edilmistir. Toplanan 6rneklerde serum dogal tiyol, total tiyol, distlfit, distlfit/dogal tiyol ylzdesi, disulfit/total tiyol ylizdesi ve dogdal tiyol/
total tiyol yUzdesi dlgumleri yapilarak migren hastalari ve saglam ¢ocuklar karsilagtirimigtir.

Bulgular: Migren sikligi yasla birlikte artmis; 8-12 yas %18.3, 13-15 yas %36.6, 16-18 yas %45.1 olarak tespit edilmistir. Agr sekKli
%85.9 ile en sik zonklayici olup agrilann %59.2’si bilateral bulunmustur. Hastalarn %11.3’0 atak agrisinin 30 dakikadan kisa strdigunu
belirtmistir. Gruplar karsilastiridiginda dogal tiyol, dogal tiyol/total tiyol degerleri kontrol grubunda anlamli olarak yiksek saptanmistir
(sirastyla p=0.022, p=0.005). Disulfit, distlfit/dogal tiyol, disUlfit/total tiyol deGerleri ise hasta grubunda anlamli olarak yUksek bulunmustur
(sirastyla p=0.039, p=0.005, p=0.005). istatistiksel olarak anlamli olmasa da kontrol grubunda total tiyol degerleri hasta grubundan yiiksek
bulunmustur (p=0.115).

Sonug: Migren hastaligi sk gortimesine ragmen ¢ocuklarda bu konuda yapilmis prospektif calisma oldukga az sayidadir. Calismamizda
migren tanill cocuklarda migren hastaligi ile tiyol/disulfit homeostazisi arasindaki iliski incelenmis olup oksidatif strese yonelik parametreler
yUksek bulunmustur. Migren hastalarindaki yiksek oksidatif stres degerleri antioksidan etkili maddelerin hastaligin tedavisinde rol

oynayabilecegini distndirmektedir. Bu konuyla ilgili destekleyici calismalara intiyag vardir.

Anahtar Sézciikler: Cocuk, Migren, Tiyol/Dislfit

INTRODUCTION

Migraine is one of the most common forms of primary headache
in children. Two systematic reviews published in the last ten
years have reported that the prevalence varies between 7.7%
and 9.1% in children and adolescents (1,2). The pathophsiology
of migraine remains unclear, however, increasing evidence
indicates that it is related to the excitability of the cerebral cortex
on the basis of genetic predisposition (3,4). In addition, oxidant/
antioxidant imbalance has been shown to play an important role
inthe mechanism that initiates the migraine attack (5,6). Oxidative
stress is defined as the disruption of the balance between
reactive oxygen species (ROS) and antioxidant molecules in
favor of ROS (7). Serum thiols are free radical scavengers under
physiological conditions. The sulfhydryl groups they contain
are mainly responsible from the antioxidant effects (8). ROS,
which is formed as a result of metabolic events, transfer excess
electrons to thiols to form oxides and disulfide bonds. As a
result of the oxidant/antioxidant balance of the organism, these
disulfide bonds can be converted back to thiols, indicating
that they are reversible. This balance is called dynamic thiol/
disulfide homeostasis. Thiol/disulfide homeostasis is expected
to be affected in diseases caused by oxidative stress (9,10).
When protein function disorders, channel disorders, transport
and signal transduction disorders are considered, it may be
suggested that thiol/disulfide homeostasis may be impaired in
migraine.

The aim of this study is to compare the dynamic thiol/disulfide
levels in pediatric migraine patients with healthy controls and
to determine the possible relationship of this homeostasis with
clinical features of migraine.
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MATERIALS and METHODS

The study population included children diagnosed with migraine
at Ankara Kegioren Training and Research Hospital, Health
Sciences University, Department of Pediatric Neurology and
healthy children admitted to the general pediatric outpatient
clinic. Ethical approval for this study was obtained from the
Ethics Committee of Kegiéren Training and Research Hospital
(27.12.2017-15/1571). Informed consents were obtained from
all children or their parents.A total of 71 migraine patients and
70 healthy children during follow-up for routine control were
included. The diagnosis of migraine was made according to
International Classification of Headache Disorder - third edition
(ICHD-3) (11). Both groups consisted of children aged between
8-18 years without any neurological or chronic systemic disease,
history of recent infection or medication. Age, sex, height, body
weight, blood pressure, detailed history of migraine (onset,
frequency, duration of migraine, duration of attacks, location
and type of pain, accompanying features, precipitating factors,
aura, family history), physical and neurological examinations
were recorded. The blood samples of the patients with
migraine were collected in the attack-free period. Venous blood
samples taken for thiol/disulfide measurement were centrifuged
rapidly at 1500 rpm for 10 minutes, and incubated at-80°C to
investigate oxidative markers. Serum thiol/disulfide levels were
measured by a calorimetric and automatic method developed
by Erel O et al. (9). We preferred this method because it is
relatively inexpensive and easily accessible. In this method,
by adding NaHB4, the dynamic disulfide bonds in the sera
are reduced to form free functional thiol groups. The residues
are removed by adding formaldehyde. Thus both reduced and
native thiol groups are determined and the total thiol amount is
reached. The amount of disulfide is obtained by substracting
the native thiol from total thiol and dividing it into two. The



method automatically measures serum native thiol, disulfide
and percentages of disulfide/native thiol, disulfide/total thiol
and native/total thiol. All these values were compared between
migraine patients and healthy children.

Statistical Analysis

Descriptive statistics of the normal distribution data were
given as mean + standard deviation (SD). The normality of the
distribution of the groups was evaluated with the Kolmogorov-
Smirnov test. Descriptive statistics that do not fit to normal
distribution were given as median, quartiles, maximum and
minimum values. Pearson chi-square test was used to compare
qualitative data. Mann Whitney U (between two groups) and
Kruskal Wallis (more than two groups) tests were used for
comparison of continuous variables that did not fit the normal
distribution. Student t test (between two groups) and ANOVA
(more than two groups) were used to compare the continuous
distribution of databetween groups. SPSS 20.0 (SPSS Inc,
Chicao, IL, USA) was used for statistical analysis. A p value
<0.050 was considered statistically significant.

RESULTS

A total of 141 children ( 71 migraine patients and 70 healthy
control ) with a mean age of 14.7+£2.32 years (range 8-17.9
years) were included. Female/male ratio was 1.51. The
clinical characteristics of the patients are shown in Table I. No
statistically significant difference was detected between the
migraine and control groups in terms of gender, age, body
weight, height or blood pressure.

In the migraine group, most of the patients had throbbing
headache (85.9%) and 20.8% of the patients were diagnosed
with migraine with aura. Characteristics of headache are shown
in Table II.

The disulfide levels in the migraine group was statistically higher
than the control group (p=0.039). Also, the disulfide/native thiol
ratio and disulfide/total thiol ratio were significantly higher in the
migraine group than the control group (p<0.05). Conversely,
native thiol/total thiol ratio was detected significantly lower in
the migraine group than the control group (p<0.05). Native

Table I: Clinical characteristics of the patients.
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Table II: Characteristics of migraine.

Migraine group Control group

(n=71) (n=70)

Mean age + SD 14.82 + 2.32 14.74 £+ 2.72 0.629
(range, years) (8-17.7) (8.2-17.9) '
FEMEIR D 46/25 (1.84) 30/31 (125) 0271
(ratio)

Body weight 56.89 + 12.79 55.89 + 13.87 0.650
(range, kg) (27-84) (25-85) '
Height 160.45 + 11.64 158.0 + 12.56 0.796
(range, cm) (125-182) (126-181) )

Number (n) Percentage (%)
Generalized 12 16.9
Unilateral temporal 14 19.7
Bitemporal 15 21.1
Frontal 15 21.1
Occipital 15 21.1
Type of pain
Throbbing 61 85.9
Pressing 4 5.6
Other 6 8.4
Duration of migraine attack
< 30 min 8 11.3
31 min -1 hr 11 16,8
1-2hr 18 25.4
2-4hr 10 14.1
>4 hr 24 33.8
Duration of migraine
diagnosis
<2 mo 17 23.9
2- 6 mo 14 19.7
6 mo-1 year 19 26.8
1-2y 14 19.7
>2y 7 9.9
Frequency of attacks
Daily 24 33.8
4-6 /pw 14 19.7
1-3 /pw 28 39.4
< 1/week 5 7
Total 71 100

min: minutes, hr: hour, mo: months, y: years, pw: per week

Table lll: Comparison of thiol/disulfide levels in the migraine
and control groups.

Migraine Group

Control Group

Mean=SD I(\:Iae:gi’aer; Mean=SD l(\:lae:;aer)! P
Native thiol 3444637 | 2.3‘_1280. 53872524 463.’2?5'27. 40022
Total Thiol  367.2:64.2 19_’2_75'30_ ) 401.5458.1 (305‘_‘2_152_ 50115
Disufide ~ 21.6+10.1 (208 . 185273 2f0 . 0039
B:tﬁ‘\'/zdteéol 7875 15-532. y 5125 (1.;;.2) 0.005
%?;”i% 5.8+3.9 (0.15—;5.6) 4.5+18 (1.84{'144.9) 2083
-T;ZY%;ZZOV 88.247.8 (48?89—59.8) 90.8+3.6 (70.921-916.3) —

thiol levels were higher in the control group than the migraine
group (p=0.022). Patients in the control group were likely to
have higher total thiol levels than the migraine group, but no
statistical significant difference was detected (p=0.115) (Table
).

No statistically significant difference was detected between
native thiol, disulfide, disulfide/native thiol, disulfide/total thiol,
native/total thiol levels and frequency of attacks (Table IV).
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Table IV: Data concerning the comparison of frequency of attacks and thiol/disulfide levels.

Median 1st and 3 quarter o)
Native thiol
Daily (n=24) 344.45 315.43 -375.38
4-6/pw (n=14) 343.55 324.25 - 391.40 0.096
1-3/pw (n=28) 352.00 313.98 — 386.25
<1/week (n=5) 285.90 127.95 — 333.40
Disulfide
Daily (n=24) 20.725 13.93 - 24.83
4-6/pw (n=14) 16.925 15.00 — 23.40 0.201
1-3/pw (n=28) 19.70 16.80 — 23.58
<1/week (n=5) 33.20 18.88 — 60.40
Disulfide/native thiol
Daily (n=24) 551 3.76 - 7.56
4-6/pw (n=14) 4,98 3.89-7.01 0.136
1-3/pw (N=28) 5.96 459 -7.36
<1/week (n=5) 11.61 5.63 -47.26
Disulfide/total thiol
Daily (n=24) 4,96 3.49 - 6.57
4-6/pw (n=14) 4,525 3.60-6.15 0.135
1-3/pw (n=28) 5.325 4.20-6.42
<1/week (n=5) 9.42 5.05 - 24.37
Native thiol/total thiol
Daily (n=24) 90.075 86.87 — 93.02
4-6/pw (n=14) 90.945 87.70 -92.79 0.136
1-3/pw (n=28) 89.35 87.17 -91.60
<1/week (n=5) 81.15 51.27 — 89.91
Mean Lower and Upper Bound
Total thiol*
Daily (n=24) 391.24 367.41 - 415.07
4-6/pw (n=14) 393.31 365.64 — 420.98 0.031
1-3/pw (N=28) 392.96 374.71 - 411.21
<1/week (n=5) 318.42 235.57 — 401.26

Pw: per week * The mean/lower and upper bound were given for total thiol and also ANOVA was performed because total thiol levels were

normally distributed.

Table V: Comparison of frequency of attacks and total thiol
levels.

Mean
Difference Hifzl (a7 P
Total thiol
<1/week (n=5)
Daily (n=24) -72.82 25.53 0.035
4-6/pw (n=14) -74.89 27.05 0.044
1-3/pw (N=28) -74.54 25.21 0.026

Pw: per week

A statistically significant difference was found between total
thiol levels of the patients and the frequency of attacks. Post-
hoc analysis revealed that the group with attacks less than
once a week had lower total thiol levels than the other three
groups which was statistically significant (Table V).

DISCUSSION

In the recent years, mitochondrial dysfunction which tends to
increase production of oxidants and downregulate antioxidant
enzymes has been shown to play a role in the pathogenesis
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of migraine. Triggers of migraine have been also reported to
increase oxidative stress. It has been suggested that oxidative
stress may play a central role in the pathogenesis of migraine
by deregulating brain blood flow. Therefore, the increase in
free radicals has been reported to initiate a migraine attack
(5,6,12,13). In this study, dynamic thiol/disulfide homeostasis
developed by Erel O (9) et al. was used as an indicator of oxidative
stress. This method has proven to be reliable and objective to
measure dynamic thiol/disulfide balance. In diseases caused
by oxidative stress thiol/disulfide homeostasis is expected to
be affected and deteriorate in the disulfide direction. In the
current study, we found disulfide levels, disulfide/native thiol
and disulfide/total thiol ratios significantly higher in the migraine
group than the control group which supported the presence of
oxidative stress. There are also many tests that can measure
levels of oxidant and antioxidant molecules. Endogenous
antioxidant mechanisms in the body include antioxidant
enzymes and various non-enzymatic molecules like catalase,
superoxide dismutase, glutathione peroxidase and some
peroxidation enzymes belong to the enzymatic group; uric acid,
albumin, ascorbic acid, and vitamins E and C (14). However,



it is difficult to evaluate oxidative stress by measuring these
molecules, since they are present in different tissues (9,15).

The increase in both native and total thiol values in the control
group in our study was higher than the migraine group and the
difference was statistically significant in terms of native thiol.
Kurt ANC et al.(16) also found total and native thiol levels to be
higher in the control patients than the migraine group, whereas
the difference was not statistically significant. However, in a
previous report in adults, total and native thiol levels were higher
in the migraine group than the control group (17). Thiols are
known to be physiological free antioxidants. However, it has
been reported in the literature that they are biochemically very
active and generally antioxidant but may be pro-oxidant due
to the fact that they are sometimes affected by the oxidative
stress level of the organism (8,18). The concentration of sulphur
compounds can alter the antioxidant structure of enzymes
and proteins and become pro-oxidative and participate in
the structures. This equilibrium is dynamic and represents an
assessment of the oxidative stress level of the organism for a
given period of time (8,9). As the oxidative stress level is reported
to increase with age, high level of thiols may be explained by
acting of thiols as prooxidant molecules in the situation of adult
migraineurs (19).

In our study, we found lower thiol and higher disulfide levels
in children with migraine which demonstrate that there is an
ongoing oxidative process in these patients. One of the reasons
for low thiol level in pediatric migraine patients may be greater
extent thiol consumption to remove excess free radicals
generated. Also, dynamic changes in the oxidant-antioxidant
balance may play a different role in pediatric patients than
adults. We found high levels of disulfide in children with migraine
during the attack-free period and according to the hypotesis
that migraine is a response to increased levels of oxidative
stress in the brain, further increase may be expected at the time
of attack. However, some components of the migraine attack
like substance P, platelet activation, serotonin are suggested
to be neuroprotective by reducing oxidant production and
delivering antioxidants to the brain (12). The choice of time is
a limitation of our study. In which way the oxidant-antioxidant
balance will shift during an attack can be demonstrated with
future prospective studies.

The vascular theory of headache proposes that aura is
represented as a consequence of vasoconstriction and cortical
hypoxia. In animal models, intermittent hypoxia is reported to
cause oxidative stress via mitochondrial dysfunction. Moreover,
oxidative stress may help account for the relationship between
cortical spreading depression and the subsequent attack in
migraine with aura (20). Studies on the relationship between
aura and oxidative stress are controversial. Tuncel et al. and
Tripathi et al. reported that patients with aura were more prone
to oxidative stress, however, Eren Y et al. (23) and GUmusyayla
etal. (17) did not find statistically significant relationship between
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migraine groups with and without aura (21,22). We did not find
any correlation between presence of aura and thiol/disulfide
parameters. If our study could be performed during the aura
phase, more definite results could be reported on this issue.

Alp et al. (24) detected significant negative correlation between
total thiol levels and the duration of headache in adult
migraineurs. They suggested that oxidative stress may not only
play a role in migraine pathogenesis but also is a triggering
factor for attack severity and duration. In another study, there
was no significant correlation between oxidative stress markers
and duration of migraine attack (25). We also did not find any
correlation between duration of attacks and thiol/disulfide
parameters. Many studies about migraine and oxidative stress
include adult patients. As defined in thelnternational Headache
Society (IHS) criteria and studies in the literature, the minimum
duration of headache in adults is 4 hours, however in young
children migraine attacks frequently last less than 4 hours
(11,25). In our study, only 34% of the patients reported that the
pain lasted more than 4 hours. The absence of a relationship
between oxidative stress parameters and the duration of the
attack in our study may be due to the fact that the duration of
the attacks in children is not as long as in adults.

Erol et al. (26) reported that neither duration of disease nor
frequency of attacks affected antioxidants in children with
migraine. Similarly, there was no significant difference between
the frequency of attacks and native thiol, disulfide, disulfide/
native thiol, disulfide/total thiol, native/total thiol levels in our
study. However, the group with attacks less than once a week
had lower total thiol levels than the other groups.

Female adults appear to have lower levels of oxidative stress
compared to male adults. One reason for this apparent
gender difference could be due to the anti-oxidant properties
of estrogen (27). No statistically significant correlation was
found between gender and thiol/disulfide values in our study.
Approximately 65% of our patients were female and about 90%
of them were pubertal and postpubertal. However, there was
no difference between gender or puberty and thiol/disulfide
parameters which might support that not only estrogen but also
some other mechanisms are responsible for the lower levels of
oxidative stress in adult females compared to male adults.

CONCLUSIONS

High oxidative stress values are determined in children with
migraine which could play a role in migraine pathogenesis.
Despite the limitations mentioned above, our data constitutes
one of the largest studies investigating the relationship between
pediatric migraine and oxidative stress in the literature.
Prospective studies analyzing the dynamic changes in the
oxidant-antioxidant balance during the attack and the aura
phase are needed to support the presence and importance of
oxidative stress in pediatric migraine.
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Evaluation of Primary and Secondary Raynaud’s
Phenomenon in Childhood

Cocukluk Cag Birincil ve Ikincil Raynaud Fenomeni Olgularinin
Degerlendirilmesi
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ABSTRACT

Objective: To evaluate the clinical, laboratory and capillaroscopic findings of pediatric patients with Raynaud’s
phenomenon.

Material and Methods: Ninety-five pediatric patients who were diagnosed with Raynaud’s phenomenon between
January 2014 and January 2021, were retrospectively examined. The demographic data, laboratory parameters and
capillaroscopic findings of the patients were recorded. The capillaroscopic findings of the patients were classified as
normal, nonspecific abnormalities and scleroderma pattern.

Results: Primary Raynaud’s phenomenon was present in 84 (88.5%) patients, and secondary Raynaud’s phenomenon
was present in 11 (11.5%). Arthralgia, arthritis, rash and recurrent fever were significantly more common in secondary
Raynaud’s phenomenon (p=0.001, p=<0.001, p=0.01, p=0.035, respectively). Antinuclear antibody positivity >1/320
was significantly higher in the patients with secondary Raynaud’s phenomenon (p=0.01). Of the 40 patients who had
capillaroscopy performed, 2 had a scleroderma pattern, 19 had nonspecific changes, and 19 had normal nailfold
capillaroscopic findings. Capillary irregularity, tortuous capillaries and increased branching were significantly higher in
the secondary Raynaud’s phenomenon cases (p=0.015, p=0.015, p=0.003, respectively).

Conclusion: Having antinuclear antibody titer >1/320 and detection of capillary irregularity, tortuous capillaries and
increased branching may be useful in distinguishing primary and secondary Raynaud’s phenomenon.

Key Words: Antinuclear antibody, Capillaroscopy, Pediatric, Raynaud’s Phenomenon, Rheumatology

oz

Amac: Raynaud fenomeni ile takip edilen pediatrik hastalarin klinik, laboratuvar ve kapilleroskopik bulgularini
degerlendirmek.
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Gerec¢ ve Yontemler: Ocak 2014 ile Ocak 2021 tarihleri arasinda Raynaud fenomeni tanisi ile takip edilen 95 ¢cocuk hasta geriye donik
olarak incelendi. Hastalarin demografik verileri, laboratuvar parametreleri ve kapilleroskopik bulgular kaydedildi. Hastalarin kapilleroskopik
bulgulari normal, nonspesifik anormallikler ve skleroderma paterni olarak siniflandiriidi.

Bulgular: Birincil Raynaud fenomeni 84 hastada (%88.5), ikincil Raynaud fenomeni 11 hastada (%11.5) mevcuttu. Artralji, artrit, dokintu
ve tekrarlayan ates, sekonder Raynaud fenomeninde anlamli olarak daha sikti (sirasiyla p=0.001, p=<0.001, p=0.01, p=0.035). Sekonder
Raynaud fenomeni olan hastalarda 1/320 titre ve Uzerinde antintkleer antikor pozitifligi anlamli olarak daha sikti (p=0.01). Kapilleroskopi
yapilan 40 hastanin 2'sinde skleroderma paterni, 19’unda nonspesifik degisiklik ve 19’unda normal kapilleroskopi bulgular vardi. ikincil
Raynaud fenomeni olgularinda kapiller diizensizlik, tortuyoz kapiller ve dallanma artisi anlamli olarak daha sik saptandi (sirasiyla p=0.015,
p=0.015, p=0.003).

Sonug: AntinUkleer antikor titresinin >1/320 olmasi ve kapiller dizensizlik, tortuyoz kapiller ve dallanma artisinin saptanmasi, birincil ve

ikincil Raynaud fenomenini ayirt etmede faydall olabilir.

Anahtar Soézciikler: Antintikleer antikor, Kapilleroskopi, Pediatri, Raynaud Fenomeni, Romatoloji

INTRODUCTION

Raynaud’s phenomenon (RP) is a vasospastic disorder
characterized by recurrent transient vasospasm in the smaller
arteries of the fingers and toes that results in triphasic color
changes. The vasospasm causes blanching (whitening),
followed by the dilation of the capillaries and venous stasis
causing cyanosis (blue coloration). Finally, the arteries dilate,
causing the return of blood flow and post-ischemic hyperemia
(redness). The hands, feet, ears, nose and nipples can be
affected (1). RP prevalence increases with age in children,
especially among the girls (2). The prevalence of primary RP in
the general population is 5-20%, while it is 15% in children who
are 12-15 years old (3). In a multicenter report, the prevalence
of RP was found to be 2.2% between 0 and 10 years of age
and 20% between the ages of 10 and 20 (4).

Interactions between genetic, neural, vascular and intravascular
factors are responsible for the pathogenesis of RP. The
underlying defect in primary RP is considered to be a local
fault in the vascular function of thermoregulation and excessive
vasoconstriction (5). Secondary RP results out of acquired
conditions involving endothelial damage that may be associated
with structural deterioration (6).

According to its etiology, RP can be primary (80% of cases)
or secondary. There is no associated disease in primary RP.
Secondary RP is attributed to an underlying disease, most
commonly connective tissue diseases (7). Risk factors for RP
in children are living in cold climates, female sex, and positive
family history. Some conditions associated with RP may be listed
as rheumatological disorders (scleroderma, systemic lupus
erythematosus, juvenile idiopathic arthritis, dermatomyositis,
mixed connective tissue disease, Sjogren’s syndrome, Takayasu
arteritis), mechanical injury, arterial diseases, hematological
diseases, infection, medication, and exposure to chemical
agents (1, 8). The clinical symptoms of the underlying pathology
are usually present at the time of examination. However, in
connective tissue diseases like scleroderma, RP may occur as
the first symptom years before other clinical findings (9). RP is
a clinical sign in 70-80% of patients at presentation in juvenile
systemic scleroderma (10). In several studies evaluating RP
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cases in children, the rates of connective tissue diseases were
found to be 23.6% and 28% (11, 12).

The difference between secondary RP and primary RP is
related to their severity and complications. Attacks in secondary
RP are more severe and frequent, and they usually have an
asymmetrical pattern. Primary RP usually develops at an earlier
age than secondary RP. Digital ulceration, necrosis and ischemic
self-amputations are common in secondary RP. Nailfold
capillary microscopy is a powerful diagnostic tool that can be
used for the differential diagnosis of primary and secondary RP
(13, 14). In primary RP, capillaroscopic findings are likely to be
normal. Antinuclear antibody (ANA) positivity and changes in
capillaroscopy (capillary enlargement, decreased number of
capillaries, avascular areas) are indicative of secondary RP (15).
Primary RP patients may develop symptoms of collagen tissue
diseases over time. Therefore, patients who are followed up
with a diagnosis of RP should be evaluated in terms of systemic
diseases and monitored carefully (16).

The aim of this study is to evaluate the clinical, laboratory and
capillaroscopic findings of pediatric patients with primary and
secondary RP.

MATERIAL and METHODS

Ninety-five patients diagnosed with RP in the pediatric
rheumatology department of our hospital between January
2014 and January 2021 were included in the study. The
international consensus criteria for the diagnosis of RP were
used to diagnose the patients (17). The study was obtained
from Ankara City Hospital, No. 2 Clinical Research Ethics
Committee (Approval number: E2-21-258).

Patients over 18 years of age and those with secondary causes
other than rheumatological diseases were excluded from the
study. Patients who already had additional connective tissue
disease at the time of diagnosis were excluded.

Data were collected from patient records retrospectively. Age at
diagnosis, sex, clinical findings, duration of symptoms, trigger
factors, concomitant diseases, family history and all initial
laboratory parameters including hemoglobin (Hb), white blood



cell count (WBC), platelet counts (PLT), C-reactive protein
(CRP), erythrocyte sedimentation rate (ESR), complement
3 (C3), complement 4 (C4), ANA, anti-dsDNA, extractable
nuclear antibody (ENA) panel, antiphospholipid antibodies
and capillaroscopic findings were recorded. The laboratory
parameters of the patients had been recorded at the time
of their admission. ANA was evaluated with the IFA method
and ENA panel was evaluated using the immunoblot method.
Values above 1/100 were considered ANA-positive. Among the
antiphospholipid antibodies, the lupus anticoagulant, beta 2
glycoprotein, and anticardiolipin antibodies were tested.

Capillaroscopy was performed by experienced specialist
rheumatologists. The capillaroscopic findings of the patients
were classified as normal (capillary count >7, capillary
morphology normal, no capillary enlargement, no avascular
area), nonspecific abnormalities (one of these following:
decrease in capillary number, capillary enlargement, abnormal
morphology or microhemorrhage) and scleroderma pattern
(early, active or late stage). More specifically the presence of
giant capillaries (capillaries with an apical diameter =50 um) or
the combination of abnormal shapes with an extremely lowered
number of capillaries points to a ‘scleroderma pattern’ (18, 19).

The clinical and laboratory data of the patients with primary and
secondary RP were compared.

Statistical analyses

The statistical analyses were performed using the SPSS
software version 25. The normal distribution of the variables
was investigated using visual (histograms, probability plots)
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and analytical (Kolmogorov-Smirnov/Shapiro-Wilk  tests)
methods. Descriptive statics are presented using medians and
interquartile ranges (IQR) for the non-normally distributed and
ordinal variables and frequencies for the categorical variables.
In the comparisons between groups, Mann-Whitney U test
was used for the non-normally distributed variables and ordinal
variables, and Chi-squared or Fisher’s tests were used for
the categorical variables. A p-value smaller than 0.050 was
considered to show a statistical significance.

RESULTS

Ninety-five patients with RP, of which 68 (71.6%) were female
patients (female-to-male ratio= 2.5:1), were included in the
study. The median age of the patients was 15.5 years (IQR
13.9-16.5 years) at the onset of their disease. The patients were
most frequently admitted to the hospital in February (n=15,
15.8%) and March (n=15, 15.8%). Where as cold was a trigger
for all patients also, 3 (3.2%) patients were triggered by stress.
The mean follow-up period for all patients was 2.6 months,
where the mean follow-up period of the secondary RP patients
was 7.9 months. The clinical and laboratory characteristics of
the patients are shown in Tables | and II.

Primary RP was present in 84 (88.5%) patients, and secondary
RP was present in 11 (11.5%). Among the secondary RP
patients, the associated disease was SLE in 3 (27.2%) patients,
scleroderma in 2 (18.2%) patients, juvenile dermatomyositis in
1 (9.1%) patient, and juvenile idiopathic arthritis in 5 (45.5%)
patients.

Table I: Baseline clinical characteristics of Raynaud phenomenon patients.

All patients (n=95) Primary RP (n=84) Secondary RP (n=11) p
Gender, female” 68 (71.6) 59 (70.2) 9 (81.8) 0.7283
Age at diagnosis (years) 15.5(13.9-16.5) 15.5(13.9-16.6) 14.9 (12-16.4) 0.496
Duration of symptoms (month) f n=61 12 (2-24) 12 (2-24) 4 (1.6-12) 0.355
Biphasic pattern’ 69 (72.6) 62 (73.8) 7 (63.6) 0.486
Triphasic pattern’ 26 (27.4) (26 2) 4 (36.4) 0.486
Arthralgia’ 40 (42.1) 0 (35.7) 10 (90.9) 0.001
Arthritis® 7(17.9) 8(9.5) 9(81.8) <0.001
Skin eruption’ 5(5.9) 2 (2.4) 3(27.3) 0.010
Malar rash’ 5(5.3) 4 (4.8) 19.1) 0.467
Photosensitivity” 8 (8.4) 7 (8.3 1(9.1) 1.000
Dry mouth/dry eyes’ 10 (10.5) 9(10.7) 1(9.1) 1.000
Apthous ulcers’ 20 (21.1) 18 (21.4) 2(18.2) 1.000
Alopecia’ 3 (3.2 2(2.4) 1(9.1) 0.312
Thickened of the skin’ 4(4.2) 1(1.2) 3(27.3) 0.004
Muscle weakness’ 1(1.1) 0(0) 1(9.1) 0.116
Headache’ 6 (6.9) 6 (7.1) 0 (0) 1.000
Weight loss’ 2(2.1) 1(1.2) 1(9.1) 0.219
Recurrent fever/abdominal pain’ 3 (3.2) 1(1.2) 2(18.2) 0.035

*Number (percentage), tMedian (Interquartile range)(IQR)
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Table llI: Baseline laboratory characteristics of Raynaud phenomenon patients.

All patients (n=95) Primary RP (n=84) Secondary RP (n=11) P
WBC, 1019/ 6.64 (5.8-8) 6.62 (5.74-7.97) 6.68 (6.1-9.1) 0.926
Hemoglobin (g/dL)” 13.8 (13-14.8) 13.9 (13.1-14.9) 13 (12.9-14.1) 0.063
ESR, mm/h’ 5 (4-8) 5 (4-7) 8 (4-15) 0.209
CRP, mg/dL’ 0.07 (0.01-0.18) 0.03 (0.01-0.17) 0.18 (0.01-0.2) 0.213
C3 g/l 1(0.9-1.1) 1(0.9-1.1) 0.9 (0.6-1.3) 0.383
C4 g/ 0.19 (0.14-0.21) 0.18 (0.14-0.21) 0.2 (0.1-0.21) 0.671
ANA positivity (>1/100 titer) n=94 40 (42.6) 32 (38.6) 8(72.7) 0,050
ANA positivity™ (>1/320 titer) n=94 20 (21.3) 14 (16.9) 6 (54.5) 0.010
Anti dsDNA positivity" n=86 1(1.2) 0(0) 1 (10) 0.116

"Median (Interquartile range)(IQR), TNumber (percentage), ANA: Antinuclear antibodies, C3: Compleman 3, C4: Compleman 4, CRP: C-reactive

protein, ESR: Erythrocyte sedimentation rate, WBC: White blood cell

Table IlI: Capillaroscopic findings in RP patients.

All patients (n=40) Primary RP (n=35) Secondary RP (n=5) P
Capillaroscopy findings 0.049
Normal

Nonspesific changes and 19 (47.5) 19 (54.3) 0 (0)

sclerodema pattern’ 21 (562.5) 16 (45.7) 5 (100)
Capillary loss’ 1(2.5) 0 (0) 1 (20) 0.125
Capillary disorganization® 11 (27.5) 7 (20) 4 (80) 0.015
Capillary enlargement’ 16 (40) 13 (37.1) 3 (60) 0.373
Giant capillaries’ 1(2.5) 0 (0) 1 (20) 0.125
Tortuous capillaries” 11 (27.5) 7 (20) 4 (80) 0.015
Capillary branching’ 8 (20) 4 (11.4) 4 (80) 0.003
Microhemoarrages’ 7(17.5) 5(14.3) 2 (40) 0.204

*Number (percentage)

Color changes were biphasic in 69 (72.6%) patients, and
triphasic in 26 (27.4%) patients. Twenty-one (22.1%) patients
had pain and 40 (42.1%) had numbness. The most common
findings accompanying RP were arthralgia (n=40, 42.1%),
arthritis (n=17, 17.9%) and oral ulcers (n=20, 21.1%). Nine
(9.5%) patients had a family history of rheumatic diseases
(including 4 RP, 2 SLE, 1 systemic sclerosis, 1 Sjogren’s
syndrome and 1 rheumatoid arthritis). All patients with a family
history were primary RP patients.

There was no significant difference between the primary RP
and secondary RP patients in terms of their pattern of color
changes, age of onset, complete blood count parameters or
acute phase reactants. The positivity rate of ANA titer >1/100
was 42.6% (40 patients). The positivity rate of ANA titer >1/320
was significantly higher in the secondary RP patients (p=0.010).
Positivity was detected in 27 of the 58 (46.6%) patients whose
ENA panels had been tested. Of 27 patients with positive ENA
panels, 8 (29.6%) had isolated DFS70, 3 (11.1%) had Scl70
or RNP-Sm or PCNA, 4 (14.8%) had CENP-B, 2 (7.4%) had
Ribosomal P or SS-B or Ro-52 and 1 (3.7%) had Jo-1 positivity.
There was no significant difference in terms of ENA panel
positivity between primary and secondary RP. Antiphospholipid
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antibodies had been tested in 47 patients, and isolated Beta-2
glycoprotein IgM positivity was detected in 2 patients.

Among the 40 patients who had capillaroscopy performed,
2 had a scleroderma pattern, 19 had nonspecific changes,
and 19 had normal nailfold capillaroscopic findings. Capillary
irregularity, tortuous capillaries and increased branching were
significantly higher in the secondary RP patients (p=0.015,
p=0.015, p=0.003, respectively) (Table IlI).

Thirty-two (38.1%) of the primary RP patients and 5 (45.5%)
of the secondary RP patients were treated with a vasoactive
agent. Treatment response was observed in 90.3% of the
primary RP patients and 80% of the secondary RP patients.

DISCUSSION

In our study, it was revealed that children diagnosed with RP
with joint complaints, rash, fever, high-titer ANA positivity and
capillaroscopy findings should also be followed up in terms
of underlying rheumatological diseases. The importance of
screening tests for ANA, more specific antibodies associated
with connective tissue diseases, and nailfold capillaroscopy in



patients presenting with RP have been demonstrated in adult
series, because the data suggest that these may be risk factors
for developing a connective tissue disease. There are still no
clear recommendations for RP in children, and the importance
of screening tests and imaging techniques has been only partly
elucidated.

In general, the prevalence of RP is higher in girls than boys and
increases with age. Nigrovic et al. (11) reported that 80% of
123 children with RP were girls, with a mean age of symptom
onset of 12.3+4.3 years. Pavlov-Dolijanovic et al. (12) showed
that among 250 RP patients, 44% were between 10 and 16
years of age, and 140 (56%) were adolescents aged 17 to 20
years. Eighty-two percent of the patients were girls, and the
female-to-male ratio was 5:1 (12). Similarly, in our study, RP
was more common in girls (71.6%). The median age of the
patients included in our study was 15.5 years at the onset of
their disease.

It is sometimes difficult to diagnose RP in children, as some
patients may not have triphasic color changes and parents may
perceive the color changes in their child as a normal response
to cold exposure. Although three-color changes are not
experienced by every patient with RP, triphasic color changes
in the fingers or toes may be seen with blanching followed
by cyanosis and then reactive hyperemia. Monophasic color
change is more common than biphasic and triphasic color
changes which are typical attacks. “Definite RP” is defined as
biphasic color changes in response to cold, while monophasic
color changes accompanied by paresthesia or numbness are
termed “possible RP”. In any case, mainly disturbances of
the cutaneous microcirculation lead to these color changes.
Nigrovic et al. (11) showed the triphasic pattern in 24% of
primary RP patients and 19% of secondary RP patients. Turan
et al. (8) detected the triphasic pattern in 34.5% of patients.
In our study, the triphasic pattern rate was found to be 26.2%
in the primary RP patients and 36.4% in the secondary RP
patients. There was no significant difference in the pattern of
color changes between the primary and secondary RP patients.
Similarly, Nigrovic et al. (11) reported that biphasic or triphasic
color changes were less common than monophasic color
changes and not more common in secondary than primary RP.

ANA positivity and capillaroscopic findings are the most
important  parameters associated with evaluating the
progression of the condition connective tissue diseases (20).
ANA positivity at low titers can also be found at different rates in
the healthy population, depending on geographical differences
(3, 21).

In our study, ANA was positive in 40 (42.6%) patients. While
ANA positivity at a 1/100 titer was seen in 21.7% of the patients
with primary RP, no significant difference was found between
the primary and secondary RP patients. The rate of ANA
positivity over 1/320 was significantly higher in the cases with
secondary RP (p=0.010). Similarly, the rate of ANA positivity
was found to be 25% in patients with primary RP in another
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study (11). A study in ltaly found that 63% of patients with RP
who developed rheumatological diseases at follow-up had an
ANA titer above 1/160, and only 22% of patients with primary
RP had this positivity (22). Patients with high-titer ANA positivity
should be evaluated carefully in terms of underlying diseases.

Capillaroscopy is an important imaging technique in the
differentiation of primary and secondary RP. According
to the Pediatric Rheumatology European Society (PRES)
Scleroderma Working Group recommmendations, capillaroscopy
should be performed at the time of diagnosis and the findings
should be classified as normal, nonspecific changes and
scleroderma pattern. Additionally, patients with ANA positivity,
specific autoantibodies and/or nailfold capillary changes were
considered to be at high risk and follow-up was recommended
(20). Capillary enlargement, decreased number of capillaries,
giant capillaries and avascular areas are indicative of secondary
RP. In a large series of pediatric patients with RP, 211 of 250
children with RP were classified as having normal capillaroscopy
findings, 29 patients were classified as having nonspecific
capillary changes, and 10 patients had a scleroderma pattern
according to capillaroscopy findings. The frequency of normal
capillary findings in patients with primary RP was higher than that
in patients with secondary RP. Nonspecific capillary changes
had a similar distribution in both primary and secondary RP. A
scleroderma pattern was found only in patients with secondary
RP (12). Nigrovic et al. (11) stated that nailfold capillaries were
nonspecific or abnormal in 23% of primary RP and 68% of
secondary RP patients. In our study, 47.5% of the patients had
normal findings, 47.5% had nonspecific changes, and 5% had
scleroderma patterns among the 40 patients with capillaroscopy
results. Capillary irregularity, tortuous capillaries and increased
branching were significantly higher in the secondary RP cases.

Despite the large number of patients, the limitations of our study
were its retrospective nature and limited number of secondary
RP patients. Conducting the study with a larger number of
patients with both primary and secondary RP would be more
valuable in terms of the significance of the results. Because it
was a retrospective study, only half of the patients had received
capillaroscopy examination. Prospective, multicenter studies
including long-term results of pediatric RP patients should be
conducted.

In conclusion, having ANA titer >1/320 and detection of capillary
irregularity, tortuous capillaries and increased branching may
be useful to distinguish between primary and secondary RP.
Patients with joint complaints, rash, fever, high-titer ANA
positivity and capillaroscopy findings should be evaluated
carefully in terms of underlying diseases.
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Etiological Assessment of Acute Urticaria in Children
Cocuklarda Akut Urtikerin Etiyolojik Degerlendirilmesi
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ABSTRACT

Objective: Acute urticaria is one of the most common causes of admission to hospitals in children. The aim of the study
is to evaluate the etiology of acute urticaria in patients who admitted to pediatric allergy outpatient clinics.

Material and Methods: The patients who were diagnosed as acute urticaria in pediatric allergy outpatient clinics
between January 1, 2016 and December 31, 2016 were included in the study. Patient information was recorded
retrospectively from medical files.

Results: In this study, 469 patients with acute urticaria were evaluated. The median (min-max) age of the patients was
7 years (2 months-18 years), and 48.8 % of them were male. Angioedema was accompanying in 20 % of the patients.
Recurrent acute urticaria was seen in 33.5 % (n = 157) of the patients. In the history, infections were the triggers in
37.5 % (n=176) of the patients, drugs in 17.9 % (n=84), food in 10.9 % (n=51), insect bites in 3.2 % (n=15), and 0.2 %
(n=1) of them had the vaccine. When the patients were evaluated with the medical histories, physical examination and
laboratory findings; triggers could not be detected in 59 % (n=276) and these patients were diagnosed as idiopathic
acute urticaria. Infections (37.5 %; n=176) were in the first place in patients with triggers. Food and drug allergies were
confirmed in only one patient each. Considering the etiological distribution according to age groups, it was seen that
idiopathic acute urticaria was more common in the 12-18 age group and infection-associated acute urticaria in the
group under 2 years old (p=0.009).

Conclusion: Mostly, triggers cannot be found in children who apply to the allergy clinic due to acute urticaria. In patients
who can be identified triggers, infections are in the first place. However, patients’ clinical histories may also include food or
drug(s) as a suspected trigger, and it is important to evaluate these patients with diagnostic allergy tests. Thus, misdiagnosis
of patients and unnecessary food or drug restrictions would be prevented.

Key Words: Acute Urticaria, Children, Etiology, Infection, Trigger
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0z
Amacg: Akut Urtike rcocuklarda hastane basvurularinin en sik nedenlerinden biridir. Calismanin amaci gocuk alerji polikliniginde akut Urtiker
tanisi alan hastalarin etiyolojik agidan degerlendiriimesidir.

Gerec ve Yontemler: Calismaya 1 Ocak 2016 - 31 Aralik 2016 tarihleri arasinda hastanemizin ¢cocuk alerji polikliniklerinde akut Urtiker
tanisi alan hastalar alindi. Hasta bilgileri dosya kayitlarindan geriye dénUk olarak kaydedildi.

Bulgular: Calismada akut Urtiker tanisi alan 469 hasta degerlendirildi. Hastalarin yas ortancasi (min-maks) 7 yil (2 ay-18 vil) olup, %48.8’i
erkekti. Hastalarin % 33.5’inde (n=157) tekrarlayan akut irtiker dykiisii vardi ve % 20'sine anjiyoddem de eslik ediyordu. Oykiide tetikleyici
olarak hastalarin % 37.5’tnde (n=176) enfeksiyonlar, % 17.9’unda (n=84) ilag, % 10.9’unda (n=51) besin, % 3.2’sinde (n=15) bdcek Ising
ve % 0.2’sinde (n=1) asI bulunuyordu. Hastalar anamnez, fizik muayene ve laboratuvar bulgulan ile degerlendirildiginde; %59’unda (n=276)
tetikleyici saptanamadi ve bu hastalar idiopatik akut Urtiker olarak tani aldilar. Tetikleyici saptanan hastalarda enfeksiyonlar (% 37.5; n=176)
ilk sirada yer aliyordu. Besin ve ilag alerjisi ise sadece 1’er hastada dogrulandi. Yas gruplarina gore etiyolojik dagiima bakildiginda, 12-18
yas grubunda daha gok idiyopatik akut Urtiker, 2 yas alti grupta ise enfeksiyonla tetiklenen akut Urtiker oldugu gordlda (p=0.009).

Sonug: Akut Urtiker nedeniyle alerji klinigine basvuran ¢ocuklarda ¢ogunlukla tetikleyici bulunamamaktadir. Tetikleyici tespit edilebilen
hastalarda ise enfeksiyonlar ilk sirada yer aimaktadir. Ancak hastalarin klinik dykulerinde stpheli tetikleyici olarak yiyecek veya ilag(lar) da
bulunabilir ve bu hastalarin tanisal alerji testleri ile degerlendiriimesi dnemlidir. Bdylece hastalarin yanlis tani almalari ve gereksiz besin veya

ilag kisitlamalari dnlenebilecektir.

Anahtar Sozciikler: Akut Urtiker, Cocuk, Etiyoloji, Enfeksiyon, Tetikleyici

INTRODUCTION

Urticaria are skin lesions that can appear in any part of the body,
they are characterized by itchy and erythematous plaques and
usually they are healed within 24 hours. When the deeper of the
dermis is involved and there is also a subcutaneous involvement
accompanied by pain rather than itchiness, then this version
is called angioedema. With a very rough definition, urticaria is
a vascular reaction that develops against various stimulants
and is formed with various mechanisms (immunologic or non-
immunologic). Symptoms in acute urticaria last shorter than 6
weeks while in chronic urticarial they last longer than 6 weeks

().

Acute urticaria can be observed in all age groups. It has been
reported that around 20 % of the general population suffers at
least one acute urticaria attack during their lifetime (2). There
are not many studies available on acute urticaria prevalence in
children but it is reported to be 2-6.7% (3).

Infections, drugs, food and bites are among the most commmon
reasons behind acute urticaria. Acute urticaria may develop
during or after viral or bacterial infections particularly in children.
In some pediatric series, infections have been found to be
related to more than 80 % of acute urticaria cases (8). However,
it is not always possible to detect etiology in acute urticaria and
in almost half of the cases etiology is never determined (4).
The aim of this study is to make an etiology assessment of
the patients applying to pediatric allergy outpatient clinics with
acute urticaria.

MATERIAL and METHOD

The population of our study was <18-year-old patients who
applied to our hospital’s pediatric allergy outpatient clinic
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between 1 January 2016 and 31 December 2016 and received
acute urticaria diagnosis.

The study has been approved by Health Sciences University
Ankara Pediatric Health and Diseases Hematology Oncology
Training and Research Hospital’s ethical board (2017-073/
12.06.2017).

Patient files have been reviewed to record their demographic
characteristics (age, gender, family and individual atopy
history), duration of urticaria, triggering factors, accompanying
findings, physical examination and laboratory tests conducted
to determine etiology (complete blood count, liver and kidney
function tests, erythrocyte sedimentation rate, ¢ reactive
protein, full urine test, urine culture, throat culture, fecal parasite
screening and lung X-rayresults).

Patients with suspected drugs or food in their history have been
invited to clinic and diagnostic tests had been invited to the
clinic and had undregone allergologic tests to confirm or rule
out allergy.

Skin prick test: Patients without dermographism have been
subjected to skin prick test. Histamine (10 mg/mL) was used as
a positive control and diluent (temolin) as a negative control for
the test. Skin prick tests were performed on the volar forearm,
and were read after 20 min. SPT results were considered
positive if a wheal size was =3 mm compared with the negative
control.

Allergens used in skin prick test ( Stallergenes SA, 92160,
Antony, France): - Food allergens (cow’s milk, egg white and
yolk, wheat, soya, hazelnut, peanut, orange, banana) - House
dust mites (Dermatophagoides farinae, Dermatophagoides
pteronyssinus) - Pollen: grass-pollen mixture of 5 (Perennial
ryegrass, Cynodondactylon, Timothy grass, Sweet vernal grass,
Bluegrass), grain-pollen mixture of 4 (oat, wheat, barley, maize),
tree pollen mixture ( Cupressus sempervines, Salix caprea, Olea
europaea, Betula alba, Platanus vulgaris ), weed polen ( Salsola
kali, Chenopodium album, Parietaria judaica, Artemisia vulgaris,



Ambrosia elatior, Plantago, Compositae ) - Mold (Aspergillus
mixture [ Aspergillus fumigatus, Aspergillus niger, Aspergillus
nidulans ], Cladosporium mixture [ Cladosporium cladospories,
Cladosporium herbarum ], Alternaria alternate) - Epithelium
(cats and dogs) - Cockroach ( Blatella germanica ) - Latex.

Diagnostic assessment for drug allergy: A guide prepared by the
European Academy of Allergy and Clinical Immunology (EAACI)
association has been used for the drug allergy assessment of
the patients (5). Accordingly, a skin prick test with the parenteral
form of the suspected drug has been conducted, and if the skin
prick test was negative, intradermal test has been conducted.
If the intradermal test was also negative, drug provocation test
has been conducted orally with the suspected drug. Patients
who did not display any reactions during provocation have been
kept under observation for at least 2 hours. Drug allergy has
been ruled out if no reaction was detected. However, detection
of any objective findings during or after the provocation led to
the acceptance of drug allergy.

Diagnostic assessment for food allergy: Prick test has been
performed with the suspected food. Patients with a negative
skin prick test were subjected to food oral provocation test.
Observing any findings in the patient related to skin (urticaria,

angioedema),  cardiovascular  (hypotension,  confusion,
tachycardia), respiration (wheezing, hoarseness, cough,
dyspnea), gastrointestinal (nausea, vomiting, stomach

ache), neurologic (dizziness, vertigo, fainting) systems during
provocation test or following the final dosage meant the test
was deemed positive and terminated.

Consent of patients and / or their families has been taken prior
to skin tests and provocation tests.

Statistical Analysis

All findings have been evaluated with SPSS 17 (SPSS Inc,
Chicago, IL, 2009) program. Discrete variables are given in
numbers and percentages, continuous variables are given in
minimum, maximum, meanzstandard deviation and median.
Chi-square test has been used for the comparison of discrete
variables. T-test has been for the comparison of continuous
variables of the two groups conforming to normal distribution,
and Mann Whitney-U test has been used for normal the
comparison of continuous variables not conforming to normal
distribution. p<0.05 value has been considered statistically
significant.

RESULT

In this study, 469 patients with acute urticaria were evaluated.
The median age (min-max) of the patients was 7 years (2
months-18 vyears) and 48.8% were male. Urticaria was
generalized in more than half of the patients. Ninety-four
(20%) patients had accompanying angioedema. The most
accompanying extracutaneous symptom was fever (Table I).
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Table I: Symptomsofpatients.

Symptoms n (%)
Onlyskinsymptoms 293 (62.5)
Urticaria 199 (42.5)
Urticaria+Angioedema 94 (20)
Localization of urticaria
Generalized 190 (40.5)
Extremities 129 (27.5)
Extremities + Trunk 65 (13.9)
Head and neck region 55 (11.7)
Trunk 30 (6.4)
Localization of angioedema
Periorbital area 26 (27.7)
Periorbital area + lips 26 (27.7)
Extremities 21 (22.3)
Lips 20 (21.3)
Genital area 1(1)
Skin +other symptoms 176 (37.5)
Fever 95 (20.3)
Fever+Cough 63 (13.2)
Dysuria 8(1.7)
Diarrhea 5(.1)
Analzone itching 3 (0.6)
Toothache 2 (0.4)

Infections were the first (37.5%) among the possible triggers in
the clinical history (Table Il). In 17.9% (n=84) of the cases with
acute urticaria, there was a history of drug use as a possible
trigger (Table Il). Diagnostic testing was planned for all patients
with possible drug-related urticaria. However, 18 patients later
had used the same drug without any reactions. The parents of
20 patients did not consent for drug tests. The remaining 46
patients were evaluated to drug allergy tests. 11 patients with
suspected penicillin allergy were checked for specific IgE and it
was found negative. Drug skin tests and provocation tests were
negative in 45 patients while drug allergy was confirmed only in
1 patient. This patient was positive penicillin skin test.

In 10.9% (n=51) of the patients, there was food as a possible
trigger in the history (Table Il). 8 of those patients had not
developed any symptoms when they consumed the same
food afterward. No diagnostic test with suspected food was
performed on these patients. The remaining 43 patients have
been subjected to skin prick test and provocation test with
suspected foods and only one case had a positive skin test
result, who was tested with green lentil. The history of this
patient included acute urticaria recurring with consumption of
green lentils.

The most common abnormal laboratory findings were elevation
in C-reactive protein. The other abnormal laboratory findings
are shown in Table Il

Among patients evaluated with clinical history, physical
examination, and laboratory data 58.8% (n=276) of the patients
did not have any trigger, while there were 193 (41.2%) patients
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Table Il: Possible Triggers in History

Table lll: Patients with abnormalities in laboratory tests.

n (%) Abnormal results /
) Number of patients

Infection , , 176 (37.5) under going test ( %)

Rgspwatory traot |r.1fect|on 163 (92.7) Complete Blood Count

Urinary tract |nfec’F|Qn 8 (4.5) Leukocytosis 69/349 (19.8)

Acute gastroenteritis 5(2.8) Anemia 61/349 (17.5)
Drug 84 (17.9) Eosinophilia 39/349 (11.2)

Thrombocytosis 26/349 (7.5)

Antibiotics 56 (66.7) Thrombocytopenia 3/349 (0.9)

Amoxicillin clavulanate 44 (52.4) Biochemical tests

Clarithromycin 4(4.8) Abnormal liver function tests 44/270 (16.3)

Cefdinir 3(3.6) Abnormal renal function tests 2/164 (1.2)

Metronidazole 2(2.4) Acute phase reactants

Ceftriaxone 1(1.2) Elevated C-reactive protein 53/137 (38.7)

Cefixime 1(1.2) Elevated erythrocyte sedimentation rate 7/57 (12.3)

Cefuroxime 1(1.2) Elevated total IgE 77/239 (32.2)
Nonsteroidal anti-inflammatory drugs 20 (23.8) Abnormal lung X-ray 3/25 (12)

Ibuprofen 11 (13.1) Microbiological tests

Paracetamol 8(9.5) Urine culture positivity 9/305 (3)

Methimazole 1(1.2) Throat culture positivity 8/30 (26.7)
Others 8(9.5) Group Abetahemolytic streptococci

Pseudoephedrine+Dextromethorphan 3 (3.6)

Fish oil 2 (2.4) Table IV: Confirmed etiology of acute urticaria (n=193).

Slumitri'n 1(1.2) n (%)

Lidocaine ) 1(1.2) Infection/infestation 176 (91.2)

Carbamazepine 1(1.2) Upper respiratory tract infection 149 (77.2)
Food 51 (10.9) Urinary t@ct infeption 9 (4.7)

Chocolate 11 (21 6) Acute otitis media . 5 (2 )

Milk and products 5(9.8) Acute gagtro enteritis 4 (2)

Strawberry 3(5.9) Tl 3(1.6

Spice 3(5.9) Parasitosis 3(1.6)

Egg 3(5.9) Toqth abscess 2 (1)

Honey 2 (3.9 Varicella 1(0.5)

Fish 2 (3.9 Insect bite 15 (7.8)

Sunflower seeds 2(3.9) Food allergy ( Green lentils ) 1(0.5)

Hazelnut 2(3.9) Drug allergy (Penicili 0.

Lentil 2(3.9) g allergy (Penicilin) (U3

Dessert 2 (3.9

Eggplant 2 (3.9 Table V: Comparison of age groups by etiology.

Chicken 2(3.9) Idiopathic Infection Other

Other foods 20 (39.2) Age groups n (%) n (%) n (%) P
Beeorin sectbites 15 (8.2) <2 years (n=43) 15(34.9) 31(48.8) 7 (16.3)
Vaccine (Hepatitis Bvaccine) 1(0.2) 2-6 years (n=94) 52 (656.3) 37(39.3) 5(5.3 0.000
Unknown 142 (30.3) 6-12 years (n=203) 117 (57.6) 74 (36.4)

12-18 years (n=129) 92 (71.3) 34 (26.4) 3(2.3)

with confirmed acute urticaria etiology. Infections were seen to

L . S atients with first episode acute urticaria and recurrent acute
be the first in the etiology of acute urticaria (Table V). P P

urticaria in terms of age, gender and etiology (Table VI).
In terms of age groups, most common triggers in patients
under 2 years were infections while in 12-18 age group the

most common trigger was idiopathic acute urticaria (Table V). DISCUSSION

23.3% (n = 100) of the patients had recurrent acute urticaria. In - Etiology was found in only 41% of the patients in the study
these patients the urticaria recurrence median was 2 (minimum  assessed for acute urticaria. Infections were the leading factor
1- maximum 5). There was no statistical difference between the  triggering acute urticaria.
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Table VI: Comparison of patients with first episode and recurrent acute urticaria.

First episode (n=369) Recurrent acute urticaria (n=100) ]

Age groups, n(%)

<2 years 30 (69.8) 13 (30.2)

2-6 years 72 (76.6) 22 (23.4) 0.298

6-12 years 160 (78.8) 43 (21.2)

12-18 years 107 (82.9) 22 (17.1)
Gender, n (%)

Male / Female 185 (50.1) / 184 (49.9) 44 (44) / 56 (56) 0.276
Etiology, n(%)

|diopathic 220 (59.6) 52 (52) 0.328

Infection 112 (30.4) 38 (38) ’

Other 37 (10) 10 (10)

Acute urticaria can be seen in both children and adults. It has
been reported that around 20% of the general population suffers
at least one acute urticaria attack during their lifetime (2). There
are not many studies available on acute urticaria prevalence in
children but it is reported to be 2-6.7% (3). A study conducted
by Ricci et al. (6) reported that acute urticaria is observed at
a higher rate in 0-24 months old children and prevalence is
reduced by age. The age of the patients participating in our
study ranged between 2 months and 18 years but the majority
of the patients (39.7%) were between 6 to 12 year olds.

Acute urticaria in adults is mostly seen in women but in pediatric
patients the distribution between genders is equal. Despite the
fact that some studies on pediatric patients are reporting a
higher incidence, there are no significant differences in terms of
prevalence in pediatric patients (7). Our study group consisted
of 48.8% of boys and 51.2% of girls and there was no significant
difference between gender distributions in terms of age groups.

Determining etiology in patients with an acute urticaria diagnosis
is important as it would have an impact on the treatment
approach. However, it is not always possible to determine
etiological. In a collection of studies on the subject, the rate
of etiology in acute urticaria in pediatric age groups ranged
between 20-90% determining (8). In our study, an etiologic
cause was found only in 41% of the patients. Hence, majority
of the patients were idiopathic cases. In etiology identified most
common cause are infections. Over 80 percent of acute urticaria
cases in some pediatric series have been found to be related
to infections. Different studies have indicated that viral, bacterial
and parasitic infections can be related to acute urticaria (9).
Particularly in children, acute urticaria can develop during or
after viral or bacterial infections. It is thought that this is related
to complement activation resulting from immune complexes
that develop during an infection (10). The most frequent
infections in acute urticaria etiology are viral upper respiration
tract infections. In 91.2% of the patients with a defined etiology
in our study, infections and in particular upper respiratory tract
infections are found to be acute urticaria triggers. A study by
Sackesen et al. (4) has pointed out urinary tract infections
in acute urticaria etiology. Interestingly, in about 70% of the
patients with a diagnosed urinary tract infection (16.2%) there

were no symptoms to indicate urinary tract infection and they
suggested routine urinary test in etiologic assessment. There
were 9 (4.7%) patients with a urinary tract infection diagnosis
in our study. A symptomless urinary tract infection has been
detected only in one of these patients.

Food and drugs are among the common suspicious agent in
acute urticaria etiology in our study. However, confirming the
allergy through allergy work-up indicates that these rates are
not so high. It is difficult to distinguish the etiologic reason in
urticaria that occurs after use of drug in acute infection. It is
generally though that the reaction is due to infectious agents
or the interaction between the drug and infectious agent (11).
Confirming drug allergy in these patients is important as it will
prevent getting a wrong drug allergy diagnosis. In our study the
rate of drug allergy confirmation was only 1.2% (n=1), while the
rate of food allergy confirmation was only 2% (n=1). A study by
Sackesen et al. (4) reported a food allergy confirmation rate of
3% and a drug allergy confirmation rate of 5%. As it is seen,
even though they are considered to be highly suspicious in
etiology, drug and food allergy are actually very low in acute
urticaria etiology. However, especially in etiology, it is very
difficult to prove there is no drug allergy. There are drugs such
as antibiotics and antipyretic (paracetamol, ibuprofen) that can
be simultaneously used during acute infection. When acute
urticaria occurs in such a case it is not possible to say that the
only cause is infection. These patients must be subjected to
allergy tests at least 4-6 weeks after the reaction to see whether
there is any drug allergy.

Another cause in etiology is bite /sting. Papular urticarial
resulting from bug bite is included in acute urticaria. Therefore,
particularly in the presence of papular urticarial, bug bites must
be taken into consideration. Papular urticaria frequency in
children is ranging between 3.3 and 4.7% Similar to literature,
popular urticaria rate has been concluded as 3.2% in our study
(12).

Age seems to be an important factor in determining etiology in
acute urticaria. Majority of the patients with defined etiology in
our study are children under 2-year-old. The rate of determining
etiology in under 2 year olds is 65.1% while the rate in patients
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over 12 is 28.7%. Therefore, more detailed tests could be
necessary when searching for etiology in younger children.

21.3% (n=100) of the patients assessed in our study for acute
urticaria had recurring acute urticaria. No age, gender or
etiologic differences have been observed in patients with first
attack and recurring acute urticaria. A study conducted by
Mortureux et al. (13) monitored post -acute urticaria children
and reported chronic or recurring acute urticaria in 30% of the
children.

It is a limitation that our study is retrospective. However, a high
number patients were evaluated. Unlike other similar studies,
allergy tests were performed on patients with suspected drug
and / or food allergies to clarify whether there is an allergy.
These are the strengths of our study.

In conclusion, the most important point in detecting etiology in
acute urticaria is getting a detailed clinic history of the patient
and performing a comprehensive physical examination. It is
not necessary to have routine laboratory tests in all patients.
Laboratory tests must be planned on the basis of clinical
findings of each patient. Infections occupy an important place
in etiology particularly in etiology in younger children. Therefore,
infection-related tests could be performed on younger children
even if there are no clinical suspicions. Unlike the popular belief,
the rate of confirmed food and drug allergy is not very high.
Diagnostic tests must be performed if there are suspected food
or drugs in the story. This will prevent unnecessary food or drug
restrictions.
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Cocukluk Cagi Hipertansiyonu ile ilgili Ailelerin Bilgi Diizeyi, Algi ve
Tutumlarinin Degerlendiriimesi

Harun BAGCI', Tugba GULER SONMEZ', Selcen YUKSEL?, Sare Gulfem OZLU?

"Ankara Yildirim Beyazit University, Faculty of Medicine, Department of Family Medicine, Ankara, Turkey
2Ankara Yildirim Beyazit University, Faculty of Medicine, Department Biostatistics, Ankara, Turkey
SAnkara Yildirim Beyazit University, Faculty of Medicine, Department of Pediatric Nephrology, Ankara, Turkey

ABSTRACT

Objective: This study is carried out to evaluate the knowledge levels, perceptions and attitudes of families about
childhood hypertension and to identify the sources that are effective in creating knowledge and awareness of childhood
hypertension.

Material and Methods: This cross-sectional study was carried out with the families of children who applied to our
children hospitals’ outpatient clinics between January 15, 2018 and June 15, 2018.

Results: The participants who live in the city center compared to those living in other places (p = 0.002); health
professionals compared to other occupational groups (p <0.001); those with an income level of 5001 TL and above,
compared to other income levels (p <0.001); university graduates compared to other education categories (p <0.001);
those who had high blood pressure in their family or relatives compared to others (p = 0.015) and participants who
had measured blood pressures compared to those who did not (p <0.001) had higher number of correct answers and
knowledge levels.

Conclusion: In this study it was determined that knowledge level of the families about childhood hypertension was found
to be moderate to low. It has been determined that as the education levels of the individuals increase, their knowledge level
generally increases. Considering that hypertension, which is an important public health problem in our country, is becoming
more common in childhood and its morbidity is reflected in adulthood; there is a need for community-accepted and
applicable community-based conservation and education projects. Family physicians, who have an extremely important
role in informing the society, are thought to be the most effective, accessible and able to present scientific and updated
information at this point

Key Words: Awareness, Childhood, Hypertension

oz

Amac: Bu calismada birincil olarak ailelerin cocukluk ¢agr hipertansiyonu konusundaki bilgi diizeyleri, algi ve tutumlarini
degerlendirmeyi amacladik. ikincil olarak ise gocukluk ¢adi hipertansiyonu bilgi ve farkindaligini olusturmada etkili olan
kaynaklar belirlemeye calistik.
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Gerec ve Yontemler: Arastirmamiz 15 Ocak-15 Haziran 2018 tarihleri arasinda hastanemiz Cocuk Sagligi ve Hastaliklan polikliniklerine
bagvuran ailelerle gonulllltik esas alinarak, yUz yUze anket ¢alismasi seklinde gerceklestirildi.

Bulgular: Calismaya yas ortalamasi 37.6 + 9.5 yil olan 736 (%75.1) kadin, 244 (%24.9) erkek toplam 980 kisi dahil edildi. Katilimcilarin
%55’inin ¢ocukluk ¢caginda hipertansiyon olabilir mi sorusuna evet cevabi verdigi saptandi. Hipertansiyon ile iligkili 8 bilgi sorusuna ise
katilimeilar tarafindan verilen dogru cevaplarin ortanca degerinin 5 oldugu tespit edildiil merkezinde yasama, saglik galisani olma, gelir
seviyesinin 5001 TL ve Uzeri olmasi, Universite mezunu olma, ailesinde veya yakinlarinda hipertansiyon varligi, daha énce tansiyon élctirme
durumu ile katiimcilanin cevapladiklan dogru soru sayisi arasinda anlamli iliski saptandi. Katiimcilarin bilgi edinme kaynaklar agisindan

degerlendirildiginde aile hekimlerinin katkisinin %17 ile %31 arasinda degistigi saptandi.

Sonug: Bu calismada ¢ocukluk ¢agi hipertansiyonu konusunda ailelerin bilgi dizeylerinin orta-distk dizeyde oldugu saptanmistir.
Bireylerin egitim dlizeyleri arttikca genel olarak bilgi diizeylerinin de arttigi tespit edilmistir. Ulkemizde &nemli bir halk saglgi sorunu olan
hipertansiyonun ¢cocukluk gaginda da giderek yayginlastigi ve eriskin déneme yansiyan morbiditesi oldugu goz éniine alindiginda; toplumca
kabul gdrmus ve uygulanabilir toplum tabanli koruma ve egitim projelerine intiya¢ oldugu ortaya ¢cikmaktadir. Toplumun bilgilendiriimesi
noktasinda son derece énemli role sahip olan aile hekimlerinin bu noktada en etkin, ulasilabilir, bilimsel ve gtncel bilgileri sunabilecekleri

dUstnulmektedir.
Anahtar Sézciikler: Farkindalik, Cocukluk ¢agi, Hipertansiyon

INTRODUCTION

In recent years, incidence of childhood hypertension is gradually
increasing; although there are differences between countries,
its incidence is reported to be approximately 3-4% (1). It is a
well-known and modifiable risk factor for atherosclerosis and
cardiovascular disease in adults (1). Despite this increasing
incidence; little attention has been paid to childhood
hypertension and its long-term consequences (1,2) .

There are studies in the literature showing that the precursors of
adult hypertension can also be observed in childhood. There is
also evidence that hypertension in childhood and adolescence
contributes to the early development of atherosclerosis and
cardiovascular diseases in adulthood. Therefore, detecting
and treating children with hypertension will make an important
contribution in the follow-up of adulthood cardiovascular
diseases (2,3).

Awareness is an important factor in health behavior to detect
the diseases. Increasing awareness plays an important role
especially in primary prevention. At the same time, having
accurate and reliable information is a crucial step in creating
behavioral changes. In the literature, there are few studies
related with awareness and knowledge level about childhood
hypertension reporting that the level of awareness is not high
enough (4,5). In a study with adult patients in the United States,
it was found that as the level of knowledge of individuals about
hypertension increases, the awareness of the society, the
treatment and control of the disease increase (6).

Childhood hypertension is an important public health problem
due to the increasing frequency and being the basis of
atherosclerotic and cardiac diseases in adulthood. In this
regard, it is suggested, in this study, that the awareness and
knowledge levels of families and general practitioner who take
place in primary care should be increased. In order to achieve
this, first information level of the families should be identified on
the subject, and then solution suggestions should be provided
to overcome the lack of information.
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We aimed to determine parents’ awareness of and knowledge
about childhood hypertension and their main information
sources, in an urban district of Ankara, the capital city of Turkey.

MATERIAL and METHODS

Permission for this study was obtained from the Clinical
Research Ethics Committee of YBU Yenimahalle Training and
Research Hospital (Protocol code: 2017/70; Date: 09/01/2018
Decision no: 2018/01/05). Written informed consent was
obtained from all participants.

A cross-sectional survey was administered to families who
attended outpatient pediatric clinics at our institute between
January 15, 2018 and June 15, 2018. In total, we included 980
parents or guardians aged over 18-years, who had at least one
child, and agreed to complete our survey.

Data collection was carried out as face to face questionnare with
the parents of the children applied to our pediatric out patient
clinics. A three-section, 29-item questionnaire was designed
by the authors based on a review of the literature. In the first
section, demographic characteristics were included (gender,
marital status, number of children, place of residence, and
occupation) and in the second section, knowledge of childhood
hypertension was assessed through a series of “yes,” “no/I
have no idea” questions (Table | and Il). After each knowledge
question, the participants were asked to indicate the source
of their information. In the third part of the questionnaire, four
questions determined the participants’ awareness of childhood
hypertension.

The questionnaire was first pretested on ten volunteers in order
to confirm its clarity and certainty. The median values of the
knowledge questions were calculated for each demographic
characteristic and compared with each other. The knowledge
of parents whose scores were above the median value was
considered “sufficient,” whereas knowledge below the median
value was determined “insufficient.”



Statistical Analyses

Categorical variables are described using frequencies and
percentages. Since the continuous variables were derived
from a questionnaire, non-parametric statistics were used to
describe the data and compare groups without testing for data
distribution. That is, median (minimum-maximum) values are
used to describe continuous variables. The Chi-square test
was used to assess the relationship between two categorical
variables.

For knowledge questions, we compared total scores of two
and more than two groups using the Mann-Whitney U and
Kruskal-Wallis tests, respectively. For hypothesis testing, the
type | error rate was taken as 0.05.

RESULTS

This study included 980 people, of which 736 (75.1%) were
women and 244 (24.9%) were men. The mean age was 37.6 +
9.5 years, 94.5% were married, 25.7% had one child, 49.5%,
20.1%, and 4.7% had two, three, and four or more children,
respectively. Altogether, 68% of the participants had a history of
high blood pressure in their families or relatives, whereas 90.5%
of the participants had had their blood pressure measured at
least once previously. Other socio-demographic characteristics
of the participants are summarized in Table I.

Table I: Distribution of Sociodemographic Characteristics
of the Participants.

Frequency (n) Percent (%)

Gender
Female 736 75.1
Male 244 24.9
Place of residence
City Center 665 68.1
District 299 30.6
Village-Town 12 1.2
Occupation
Health employee 48 4.9
Officer 103 10.5
Retired 39 4
Worker 107 10.9
Housewife 505 51.6
Others* 180 21.4
Monthly income
0-1000 TL 178 18.4
1001-2500 TL 428 44.3
2501-5000 TL 295 30.5

5001 TL and over 66 6.8
Education Level

Primary school 210 21.5
Secondary school 167 171
High School 321 32.7
University 281 28.7

*Lawyer; manager. self-employment etc.
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Table II: Descriptive Statistics of the Participants’ Answers.

Information Questions

Do you think hypertension or high
blood pressure can be seen at any

Frequency (n) Percent (%)

age?
Yes 771 79
No /No idea 205 21
At which age will hypertension be
detected?
From Birth 224 22.9
Age 6 and Over 66 6.7
Age 12 and Over 112 11.5
Age 18 and Over 95 9.7
Age 40 and Over 113 11.6
No idea 368 37.6
Should blood pressure be
measured in childhood?
Yes 668 68.7
No/No idea 304 8.3
Is hypertension symptomatic in
children ?
Yes 427 43.9
No/No idea 546 56.1
Does measuring blood pressure
harm children?
Yes 277 28.6
No/No idea 700 71.4
Does hypertension improves
spontaneously as the child grows
up?
Yes 634 64.8
No/No idea 344 35.2
Should hypertension be treated in
children?
Yes 809 83.1
No 165 16.9

Whereas 694 (71.2%) of the participants stated that hypertension
can be seen in children with a family history of hypertension,
only 668 (68.7%) stated that blood pressure measurement
should be done in childhood. In total, 83.4% participants had
children aged over 3 years, and among these only 219 (25.6%)
stated that their child’s blood pressure was measured during
routine childhood examinations.

The median value for the correct answers to the information
questions about childhood hypertension was found to be
five. In total, 367 (37.4%) participants answered correctly six
or more questions indicating that these participants had a
higher awareness of childhood hypertension. Participants who
previously had their child’s blood pressure measured were more
likely to answer information questions correctly than participants
whose children did not have/or were not remembered as having
their blood pressure measured (p < 0.001).

Altogether, 534 (55.0%) participants answered “yes” to
the question, “Will children be hypertensive?”; while 427
(43.9%) answered “yes” to the question, “Will the children be
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Table Illl: Comparison of demographic characteristics symptomatic?” and 373 (77.7%) answered “headache” to the
categories according to information questionnaire correct  yyestion, “What could this symptom be?” The distribution of

answer total score.

answers given to the information questions is shown in Table

o n_ Median Min. Max. P 2 and the distribution of the number of questions answered

ender correctly is shown in Figure 1.

Male 244 5 0 8 0.983 Yy g g | |
Female 736 5 0 8 [t was found that the participants with greater childhood
Total 980 S 0 8 hypertension knowledge were more likely to live in the city

Marital Status center compared to those living in other areas (p=0.002);
Married 926 5 0 8  (poga  were more likely to be health professionals compared to other
Single 54 6 0 8 occupational groups (p<0.001); had an income of >5001
Vo _ 980 5 0 8 Turkish lira compared to lower income groups (p< 0.001); were

N$mber of Children 50 5 0 8 more likely to be university graduates than other educational
> 485 5 0 8 categories (p<0.001); were more likely to have high blood
3 197 5 0 8 0.709  pressure in their family or relatives compared to others (p=
4 46 5 0 8 0.015), and were more likely to have had their blood pressure
Total 980 5 0 8 measured compared to those who did not (p<0.001) (Table

Place of Residence ). Gender, marital status, and number of children did not
City Center 665 5 0 8 affect parents’ knowledge (p=0.283, p=0.294, and p=0.709,
District 209 4 0 8 0.002 respectively) (Table ”l)

%}[/;?—Vlllage 917% g 8 ; Descriptive  statistics regarding the source of parents’

. information are given in Table IV. Parents were able to choose

Oli(;:ﬁﬁt{/?lgrker 48 2 5 8 more than one option while specifying sources.

Officer 103 5 1 8

Retired 39 4 0 7

Worker 107 5 0 8 <0001  DISCUSSION

Self-employment 73 5 0 8

Housewife 505 4 0 8 In this study, knowledge and awarenesss of parents about
%Pa?r 513(7)5 2 8 g childhood hypertension were evaluated in an urban area of

Morthhly [ncome {iL] Ankara the capital city of Turkey. We have highlighted that
0-1000 178 5 0 8 parents are insufficiently aware of childhood hypertension and
1001-2500 428 4 0 ) that the source of this information mainly comes from written
2501- 5000 205 5 0 8 <0.001 or visual media rather than from healthcare professionals.
5000 - 66 6 1 8 Significant relationships were found between parents’
Total 967 5 0 8 knowledge and the following: living in the city center, being a

Educational Status healthcare professional, income of =5001 Turkish lira, being
Primary school 210 4 0 8 a university graduate, presence of hypertension in family or
aie;ﬁ zgszjlschool ;g: g 8 ; <0.001 relatives, and those who had had previous blood pressure
University 581 5 0 8 measurement. No significant differences were found between
Total 979 5 0 3 the gender and age of participants and their knowledge.

Are there any Hypertension is an important health problem of childhood

hypertensive patients and may occur as early as the first day of postnatal life. There

among your family or is mounting evidence that hypertension in childhood may
relatives? precede hypertension in adulthood and may be a precursor
?\(leos Sg; i 8 g of adulthood atherosclerosis; an important risk factor for
No Idea -8 - 0 5 0.015 cardiovascular disease (7,8). Eﬁeotlve steps to diagnose and
Total 980 5 0 8 manage adulthood hypertension have been taken globally,
- but little attention has been paid to this problem in childhood
blood pressure (7). Although there are many studies addressing awareness
measured by now? of adulthood hypertension, there are few studies dealing with
Yes 386 5 0 S awareness of childhood hypertension (7). One of the few studies
No 92 4 0 8 <0.001 exploring adults’ awareness of childhood hypertension was
Total 978 5 0 8 carried out by Odely et al.(8) in Cameroon. They discovered that

Min: Minimum, Max: Maxsimum

Turkish J Pediatr Dis/Ttrkiye Cocuk Hast Derg / 2023; 17: 19-24

there was insufficient knowledge of the presence, diagnosis,



Awareness of Childhood Hypertension Among Families 23

Table IV: Sources of Information Regarding Childhood Hypertension.

Sources
Relatives - General Written " " .
Information Friends* Practitioners* Press* L T REY

ggge“ens'on CEMIED CHETEL EEMY | g o) 140 (17.9) 175 (22.3) 217 (27.9) 207 (26.4) 112 (14.2)
Blood pressure should be measured

ey 245 (36.1) 165 (24) 137 (20.2) 162 (23.9) 172 (25.4)  131(19.3)
Children may have hypertension 205 (6.8) 130 (23.3) 139 (25) 174 (831.2) 175 (31.4) 97 (17.4)
If children have hypertension, they will 444 (5 ) 134 (29.6) 98(21.6) 124 (27.4) 116(25.6) 107 (23.6)
be symptomatic

e 48 (24.1) 62 (31.2) 30(18.6) 44 (21.6) 48 (24.1) 54 (26.6)
spontaneously as the child grows up

gmergﬁns'on e e ) 199 (26.2) 215 (28.3) 161(21.2) 203(26.7) 227 (29.9) 199 (26.2)

*n(%)

200

150
100
50
nl i
0 0 1 2 3 4 5 8
32 52 9,5

6 7
124 15,5 168 188 12,6 6,0
=n 31 51 93 121 152 165 184 124 59

Figure 1: Distribution of Information Questionnaire Correct Answer
Total Score.

and management of childhood hypertension (8). In agreement
with these findings, we found only 367 (37.4%) of participants
answered knowledge questions sufficiently indicating that
knowledge was low among our study population. When
evaluated according to demographic features, living in the city
center was associated with increasing knowledge compared
with living in other areas. Yao et al. (9) similarly found that
knowledge of adulthood hypertension in people living in rural
areas was lower than in those living in city centers and towns.
This difference is explained by the reduced ability of rural
residents to access educational tools (9). Studies performed
in developing countries have consistently found that those
with higher incomes have better awareness of hypertension
compared with those with lower incomes (10). This was
similarly observed in our study and may be explained by those
with a higher income having better access to healthcare and
treatment, as well as having better control of disease.

University graduates in our study had greater awareness and
knowledge of childhood hypertension than other educational
grades. These findings were corroborated by Viera et al. (6)
who found that individuals with a low level of education had a
low level of hypertension knowledge. However, Grad et al.(11)

found that there was no significant relationship between the
educational background of adolescents and their knowledge
of hypertension. Although it was determined in our study that
the level of knowledge of the participants increased as the
level of education increased, it should be noted that this study
was performed in adults. We suggest that people should be
informed about hypertension during secondary education in
order to increase the awareness of the society based on the
data in our study and the literature.

Previous studies in adults have demonstrated that smokers
and overweight people are more aware of the diagnosis,
management, and consequences of hypertension (12).
Physicians pay more attention to patients with hypertension
who are overweight (12). In our study, in addition to these
previous findings in literature, we noted that those who had their
blood pressure measured previously and who had hypertensive
relatives had a higher awareness of childhood hypertension.

We explored the sources of our participants’ information on
childhood hypertension. We demonstrated that the social
environment (relatives, friends, neighbors etc.), written and visual
media, and the internet were the most common information
sources. Oskay et al. (13) found that the most common
source of hypertension knowledge in those who attended
family medicine outpatient clinics was health professionals
(52.2%); however knowledge was still not at the desired level.
In addition, relatives were found to be an important and active
source of information, although they may also be a source of
unreliable and pseudoscientific information (13). In recent years,
with an increasing focus on disease prevention and maintaining
a healthy lifestyle, health communication and education has
gained increasing importance. Promoting and improving health
is based on health education, and health information is the basis
for this. The authority of the information source is important;
the more reliable the source and the stronger its authority the
greater likelihood of behavior change. Family physicians have
an important role in informing their patients and may provide
effective, accessible, scientific, and up-to-date information.
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The main limitation of this study is that it was conducted in a
single center. Therefore, we are aware that it may not reflect
the national data. Another limitation of our study is that while
applying the questionnare we did not discriminate the presence
of hypertension in the family according to the ages of the
patients. Presence of a hypertensive child or adolescent in the
family or among relatives could have effect the knowledge of
the parents. Despite these limitations ,since there are not many
studies on the level of parental knowledge about childhood
hypertension, we think that our study will still give an important
preliminary idea.

In conclusion, hypertension is an important public health
problem in Turkey, as in other parts of the world. It is becoming
more prevalent in childhood and can cause morbidity in
adulthood; there appears to be a need for community-based
prevention and education campaigns. Above all, we suggest
that healthcare professionals should be informed more
effectively about childhood hypertension in conjunction with an
effective healthcare education program involving the all aspects
of news media to raise public awareness.
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ABSTRACT

Objective: The COVID-19 outbreak that has spread all around the world is still a threat for humankind. Epidemiological,
clinical, laboratory, and radiological features of the disease are enlightened day by day. It was aimed to evaluate the
characteristics of children and their parents with COVID-19 to aid in diagnosis and treatment.

Material and Methods: A retrospective review of the medical records of pediatric patients and their parents who were
confirmed as COVID-19 positive, between April 23, and May 28, 2020, was conducted.

Results: A total of 93 children and 81 adults were evaluated in the present study. Asymptomatic and mild cases
accounted for 63.5% of the children and 50% of the parents. Of the children, 3.2% had moderate illness, whereas this
was 9.8% for the parents There was a statistically significant difference in terms of the severity of illness between the
children and their parents (p =0.01). Although it had a milder clinical course in children, one child died. Increased levels
of C-reactive protein (CRP) were observed in 8.6% of the children and 48.1% of the patients, and there was statistically
significant difference in terms of CRP levels between the children and their parents (p =0.001).

Conclusion: The clinical, laboratory, and radiological features of COVID-19 showed differences in the children and their
parents. It should be kept in mind that COVID-19 can be fatal in children, although the course of the disease appears to
be milder in children than in their parents

Key Words: Adults, Children, COVID-19

o0z

Amag: TUm diinyaya yayilan COVID-19 salgini, insanlik igin hala bir tehdittir. Hastaligin epidemiyolojik, klinik, laboratuvar
ve radyolojik ¢zellikleri giin gectikge giin yiiziine ¢clkmaktadir. Tani ve tedaviye yardimei olmak igin COVID-19’lu gocuk ve
ebeveynlerinin dzelliklerini degerlendirmeyi amagcladik.
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Gerec ve Yéntemler: 23 Nisan-28 Mayis 2020 tarihleri arasinda COVID-19 oldugu dogrulanan pediatrik ve onlarin ebeveyni olan yetiskin

hastalarin tibbi kayitlarinin retrospektif olarak incelendi.

Bulgular: Bu calismada toplam 93 ¢ocuk ve 81 yetiskin dederlendirildi. Asemptomatik ve hafif vakalar cocuklarda %63.5, ebeveynlerde
ise %50’di. Cocuklarin %3.2’si orta siddette hastaliga sahipken, ebeveynlerin %9.8’inde vardi. GCocuklar ve ebeveynler arasinda hastalik
siddeti acisindan istatistiksel olarak fark vardi (p=0.01). Cocuklarda daha hafif klinik seyretmesine ragmen bir cocuk 8ldi. Cocuklarin
%8.6'sinda ve ebeveynlerin %48.1’inde C-reaktif protein (CRP) dlizeylerinde artis gortldu, gocuklar ve ebeveynler arasinda CRP acgisindan

istatistiksel olarak anlamli fark vardi (p=0.001).

Sonug: COVID-19’un klinik, laboratuvar ve radyolojik dzellikleri cocuklarda ve yetigkinlerde farkliliklar géstermektedir. COVID-19’un hastalik
seyri cocuklarda yetigkinlere gére daha hafif gibi gériinse de, COVID-19’un gocuklarda 8limcul olabilecedi akilda tutulmalidir.

Anahtar Sozciikler: Erigkin, Cocuk, COVID-19

INTRODUCTION

A new underlying cause of pneumonia, called coronavirus
disease 2019 (COVID-19) has spread across the world (1).
Reports from both the Centers for Disease Control and
Prevention (CDC) and China have concluded that a small
amount of the infected population was children, at a rate of
1.7 and 8.7%, respectively (2-4). Additionally, the severity of
symptoms was different between children and their parents (5).
In a study from China, which included 2143 infected children,
only one 14-year-old child died and 94.1% of the children were
reported to be either asymptomatic or followed a moderate
clinical course (6). Wending et al.(5) reported that although
there is substantial lung injury among children, the disease was
milder, perhaps due to less pronounced inflammatory response.
These data suggested that the clinical and radiological features
of children differ from those observed in adults, which indicates
that disease management and treatment in children may require
a different approach from that used in adults.

Herein, the clinical features and management strategies of
COVID-19 in children when compared with their families
was reported. Few data are available on children who have
COVID-19 when compared with adults (5,7). Therefore, it
is believed that sharing the available data on families will be
beneficial in understanding the epidemiological and clinical
features of the disease in both children and their parents.

MATERIAL and METHODS

The retrospective study was performed at a tertiary-care
hospital in Ankara, the capital of Turkey, between April 23 and
May 28, 2020. The medical records of the pediatric patients
enrolled in the study and their parents, including age, sex, signs
and symptoms, exposure history, pre-existing co morbidities
(i.e. heart disease, chronic lung disease, neurologic diseases),
laboratory findings, chest computer tomography (CT) and
X-ray results, complications, treatments, and clinical outcomes
of patients who were confirmed as COVID-19-positive were
evaluated. Total radiological imaging defined x-ray or chest CT.
The study was approved by the Ankara Training and Research
Hospital, Clinical Research Ethics Committee. (10.07.2020/
E-20/303).
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Suspected cases of COVID-19 were diagnosed according to
national COVID-19 guidelines. Patients suspected of having
COVID-19 via positive reverse transcriptase-polymerase chain
reaction (RT-PCR) results were accepted as confirmed cases (8).
The severity of COVID-19 was categorized based on the clinical
characteristics and the results of laboratory examinations and
radiologic imaging, and were defined as asymptomatic, mild,
moderate, severe, and critical. Asymptomatic included cases
with positive diagnoses but without any clinical or radiological
findings; mild disease included cases with acute upper
respiratory tract infections but without clinical and radiological
pneumonia; moderate disease included cases with pneumonia
and symptoms of respiratory tract infection; severe disease
included cases with progressive respiratory disease, dyspnea,
and central cyanosis; and critically ill included cases presented
with acute respiratory distress syndrome or respiratory failure,
shock, and organ dysfunction, including encephalopathy,
myocardial injury, coagulation abnormalities, and acute kidney
injury (6, 9).

Statistical analysis

All statistical analyses were performed using IBM SPSS
Statistics for Windows 21.0 (IBM Corp., Armonk, NY, USA).
Descriptive statistics were used to summarize the participants’
baseline characteristics, including medians and interquartile
ranges for continuous variables and frequency distributions
for categorical variables. P-values were calculated using the
chi square or Fisher exact tests for the categorical variables
and the student tor Mann-Whitney U tests for the continuous
variables according to the normality assumption. p<0.05 was
accepted as statistically significant.

RESULTS

We obtained and compared the clinical data of pediatric
patients (n=93) and their parents (n=81) who had COVID-19 in
our hospital. Detailed data regarding the demographic, clinical
characteristics, treatment, and outcomes of the patients are
summarized in Table I. The median (minimum-maximum) age
of the pediatric patients was 8 (0-17) years and 48.4% were
male. The median age (minimum-maximum) of the parents
was 36 (31-79) years and 37% were male. Only 8.6% of the
pediatric patients had underlying disease, whereas this rate
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Table I: Demographic, clinical and laboratory data of
patients with COVID-19.

Table II: Severity of iliness, treatment, and outcomes of
patients with COVID-19.

Children Parents Children Parents
(n=93) (n=81) (n=93) (n=81) P
Age, years’ 8(0-17) 36(@B1-79) NA Siverity“ 057 - 0.01
semptomatic 22 (23.7 7 (8.5
"
ma(lje a— asesa) s0a&0 | 0.08 Mild 37(39.8)  31(41.5)
nderlying aisease Moderate 31(33.3)  35(47.6)
None 85 (91.4) 62 (76.5) "
L Severe/ Critical 3(3.2) 8 (9.8)
Neurologic disease 4 (4.3) 2 (2.4) - .
Antiviral treatment 0.001
Asthma 1(1.1) 1(1.2)
i Hq 0 60 (74.0)
Hypothroidism 2 (2.3) 0 L
NA Favipiravir 0 8 (9.8)
FMF 1(1.1) 1(1.2) e .
: Favipiravir+azithromycin 0 1(1.2)
Hypertension 0 6 (7.3) L
, Hag-+Favipiravir 3(3.9) 3(3.7)
Asthma+Hypertension 0 2 (2.4) Haoazithromvain 0 6(7.4)
Diabetes+ Hypertension 0 3 (38.7) d - y
Hepatitis B 0 1(1.2) ICU 10.7) 0 NA
Symptomsi Outcomek NA
Fever 34 (36.6) 38 (46.9) 0.16 Recovered 92 (98.9) 100
Cough 37 (39.8) 41 (50.6) 0.15 Death 1(11) 0
Dyspnea/tachypnea 5(5.4) 13 (16) 0.02 Hgq: Hydroxychloroquine, ICU: Intensive care unit, NA: Nonapplicable, * Values
Myalgia/fatigue 16 (17.2) 23 (28.4) 0.07 were given at number (percentage).
Sore throat 15 (16.1) 14 (17.3) 0.83
Headache 9(9.7) 13 (16) 0.20 Neutropenia was detected in 10.8% of the children and 2.5% of
Diarrhea 6 (6.5) 7 (8.6) 0.58 the parents (p=0.03). Lymphopenia was present in 12.9% of the
Abdominal pain 7(7.5) 1(1.2) 0.06 children and 19.8% of the parents. There were no statistically
Vomiting 6(6.5 1(1.2) 0.12 differences in terms of lymphopenia and leukocytosis between
LOSS_ of S,m_e_”/ taste 5(5.4) 1(1.2) 0.2 the children and the parents.
Conjunctivitis 1(1.1) 0 1
Laboratory findings* Increased levels of C-reactive protein (CRP) were seen in 8.6%
Leukocytosi; 0 0 NA of the children and 48.1% of the parents, and this difference
Neutropenia 10(10.8) 2(25 003 was statistically significant (p=0.001). The parents with severe
Lymphopenia 12(12.9) 16(19.8)  0.22 clinical condition had high CRP levels. However, there was no
Increased CRP 8(8.6) 39 (48.1) - 0.001 statistically significant difference in terms of CRP levels and
Increased Procalcitonin 0/72 (0) 1/69 (1.2) NA ) Y sig ; ]
Increased LDH 27/74 (36.5) 35/79 (44.3) 0.24 severity of the parents or the children (Flgure 1)
:ncreaseg D dimer ;; 2; (2569) 1:33// 7? (16.6) 0'59 Increased lactate dehydrogenase (LDH) levels were detected in
nerease trgpgnm - 53 (6.6) 7l 44.3% of the parents and 36.5% of the children. The D dimer
Total Radiologic imaging* 92 74 0.01 level . din 25.9% of the child d 16.6% of
Normal 59 (63.4) 33 (44.6) evel was increased in 25.9% Q . e c II ren an | 16.6% o)
Anormal 34 (36.6) 41 (55.4) the parents. There were no statistically differences in terms of

NA: Nonapplicable, FMF: Familial Mediterranean Fever, CRP: C-Reactive
Protein, LDH: Lactate Dehydrogenase, CT: Computer Tomography,
“Values were given at median (min-max), t %, *Values were given at
number (percentage).

was 23.5% in the parents. The most common underlying
disease was neurologic diseases in the pediatric patients, while
it was hypertension in their parents. Moreover, 5 of the mothers
were pregnant.

The most common symptoms were cough and fever in the
children, similar to the parents; however, there was a statistically
significant difference between the parents and children in terms
of the rate of dyspnea/tachypnea, as dyspnea/tachypnea were
more common in the parents than in the children (p=0.02, Table
). The rate of the other symptoms, such as fatigue/myalgia,
sore throat, diarrhea, headache, vomiting, loss of smell or taste,
and conjunctivitis were similar between the parents and the
children.

increased LDH, D dimer, and procalcitonin, and troponin levels
between the children and the parent groups.

All of the children and 14.8% of the parents were evaluated
via chest X-ray. In the children, 23.6% were evaluated with
CT, whereas in the parents, 91.3% were evaluated with thorax
CT. Total of 55.4% children and 36.6% of parents presented
remarkable abnormalities on X-ray or chest CT. There was a
statistically significant difference in terms of the radiologic
abnormalities between the groups (p=0.01). Asymptomatic
and mild cases accounted for 63.5% of the children and
50% of the parents. In the children, 3.2% had severe/critical
illness, whereas this rate was 9.8% for the parents. There was
a statistically significant difference in terms of the severity of
illness between the children and their parents. Clinical severity,
treatment, and outcomes are shown in Table II.

Antiviral treatment was used in only 3.9% of the children who had
critical disease, whereas 96.2% of the parents received antiviral
treatment (p=0.001). A combination of hydroxychloroquine (hq)

Turkish J Pediatr Dis/T(irkiye Cocuk Hast Derg / 2023; 17: 25-29
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Figure 1: CRP levels and severity of parents and children.

+ favipiravir in children and hq in the parents were the most
common antiviral treatments. Patients were admitted to either
inpatient wards or the intensive care unit (ICU), according to
the course of the disease. Only 1 (1.1%) child was admitted
to the ICU, while none of the parents were. All of the parents
recovered; however, 1 child died due to myocarditis.

DISCUSSION

To the best of our knowledge, this study was one of the very
few studies in the literature that focused on the epidemiological,
clinical, and management strategies in families with COVID-19.
The findings highlighted the fact that the rate of asymptomatic
patients with COVID-19 infection was higher in the children
than the adults, whereas the rate of severe/critical patients was
higher in the adults than the children, similar to the literature (5,
10). Due to the asymptomatic clinical condition, it is difficult for
health care workers to recognize the disease early and control
the spread of the virus. Hypotheses related to differences in
immunity, microbiota, intensity of exposure to SARS-CoV-2,
endothelial damage and clotting function, ACE-2 receptors,
and co morbidities for the age-related difference in the severity
of COVID-19 are still under consideration (11).

Herein, fever and cough were the two most common clinical
manifestations presented by both the children and the adults,
similar to the literature, whereas dyspnea/tachypnea was more
frequent in the adults than the children (12, 13). Clinicians should
pay attention as the differences in the signs and symptoms to
diagnosis the disease in children and adults.

Included in this study were 5 pregnant women. It is known
that pregnant women are likely to be a high-risk population
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for COVID-19 (14). Fortunately none of the pregnant patients
herein had severe disease.

Since the pandemic outbreak of COVID-19, investigations
including laboratory tests and radiologic findings have
played an important role in the early diagnosis and treatment
monitoring of COVID-19. However, many of the previous
reports on COVID-19 laboratory results were based on data
from the general population. Additionally, limited information is
available based on age differences (15). The most useful and
reliable laboratory markers are CRP, LDH, lymphocyte, and
procalcitonin levels (15). The expert consensus statement for
children with COVID-19 has stated that most patients display
increased CRP and LDH levels, but normal procalcitonin
levels (16). In contrast to adult patients, only a small number
of children with COVID-19 had increased CRP in the current
study. This result suggested that inflammation caused by viral
infection, especially in the lungs, is less severe in children than
in adults, similar to findings of Wenjun et al. (5). Furthermore,
radiologic abnormalities in adults were more common in the
children than in the adults in the current study.

Several studies have determined that lymphopenia is rarely
observed in infected children. However, in adults, lymphopenia
occurs more frequently, especially in severe cases (17). In the
findings herein, lymphopenia occurred in the adults more than
in the children. This may have been attributed to the fact that
severe disease was seen at a higher rate in the adults than in
the children.

In a retrospective cohort study of 12.306 pediatric COVID-19
patients in the USA, the hospitalization frequency was 5.3%,
with 17.6% requiring critical care services and 4.1% requiring
mechanical ventilation (18). Only 1 child died among 2.143
children in one of the largest pediatric series from China, and in
another study from the USA/Canada, the pediatric ICU (PICU)
mortality rate was 4.2% (6, 19). In the most recent CDC data
on May 20th, 2021, a total of 391 deaths were reported among
pediatric cases in the USA (20). In the cohort herein, of the
93 patients, 1 (1.0%) was admitted to the PICU and died,
whereas all of the adults recovered. This mortality rate in the
children appeared to be high when compared with reports from
other countries; however, the true death rate in Turkey must be
clarified by performing studies with larger populations.

No antiviral treatment was used in most of children in contrast
to their parents. A huge knowledge gap exists regarding the
treatment of patients, especially in children with COVID-19, due
to a lack of clear evidence regarding the safety and efficiency of
targeted therapies.

In conclusion, clinicians should consider that not only the clinical
features, but also the laboratory data are different for different
age groups. The disease course of COVID-19 appears to be
milder in children than in adults. However, it should keep in mind
it can be fatal in children. Increased data regarding the disease
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course in children and the outcomes of therapeutic options will
guide us in the accurate management of future cases.

This study has some limitations. Firstly, it has a small sample
size and single center data. A larger, cohort study population
will be needed. Secondly, we could not perform variant analysis
and examine its course according to age.
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Transcatheter Closure of Patent Ductus Arteriosus in Infants
Between 2-10 Kg
Patent Duktus Arteriozus’un Transkateter Kapatiimasi; 2-10 Kg Arasi
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Ahmet Vedat KAVURT', Secil SAYIN', Bilal OZELCE!', Denizhan BAGRUL', Hazim Alper GURSU?,
lbrahim ECE?, Ibrahim llker CETIN®

'Department of Pediatric Cardiology, Ankara City Hospital, Ankara, Turkey
"?Department of Pediatric Cardiology, University of Health Sciences, Ankara City Hospital, Ankara, Turkey
"SDepartment of Pediatric Cardiology, University of Yildinm Beyazit, Ankara, Turkey

ABSTRACT

Objective: The aim of this study was to present our experiences on transcatheter patent ductus arteriosus (PDA)
closure with different devices, mostly the Amplatzer Piccolo Occluder, in infants weighing between 2-10 kg.

Material and Methods: In this study, the files of 31 patients who underwent transcatheter PDA closure between
December 2019 and August 2022 were reviewed retrospectively.

Results: Transcatheter PDA closure was performed on 31(14 female) infants weighing between 2-10 kg. The mean age
of patients was 10.7+6.7 months (2-28), and the mean weight was 6.6+2 kg (3-9.9). The median narrowest diameter of
the ductus was 2.2 mm (IQR 2-3) and the median ductus length was 6 mm (IQR 4.75-8). The procedural success rate
of all interventional procedures was 88% (30 of 34). Complications occurred in a total of four patients including failure of
device implantation in one patient, post-procedural device embolization in 2 patients, and the significant residual shunt
in one patient. None of the patients required surgery. In 34 interventional procedures, 3 of which were reintervention,
34 devices were used. Twenty-seven (79%) of them were Amplatzer Piccolo Occluder. The median fluoroscopy and
procedural times were 10.5 minutes (IQR 7.25-18.5) and 40 minutes (IQR 35-57.5) respectively. The mean duration of
follow-up was 10.3+8.8 months (1-32 months).

Conclusion: In our experience, transcatheter treatment of PDA with the Amplatzer Piccolo Occluder device which was
our first choice for appropriate duct anatomy and size in infants weighing between 2-10 kg, is safe and effective.

Key Words: Amplatzer occluder device, Patent ductus arteriosus, Premature infant
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Amac: Bu c¢alismanin amaci, 2-10 kg arasl bebeklerde ¢ogunlukla Amplatzer Piccolo Occluder olmak Uzere farkli
cihazlarla transkateter patent duktus arteriyozus (PDA) kapatma konusundaki deneyimlerimizi sunmaktir.

Gerec ve Yontemler: Bu calismada Aralik 2019-Agustos 2022 tarihleri arasinda transkateter PDA kapatilan 31 hastanin
dosyalari geriye donuk olarak incelendi.

Bulgular: Toplam 31(14 kadin), 2-10 kg agrligindaki, bebede transkateter PDA kapamasi yapildi. Hastalarin yas
ortalamasi 10.7+6.7 ay (2-28) ve ortalama agirlik 6.6+2 kg (3-9.9)’du. Duktusun en dar ortanca ¢api 2.2 mm (IQR 2-3)
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ve ortanca duktus uzunlugu 6 mm (IQR 4.75-8)’di. TUm girisimsel proseduirlerin prosedurel basar orani %88’di (30/34). Bir hastada cihaz
implantasyonu basarisiziigi, 2 hastada islem sonrasi cihaz embolizasyonu ve bir hastada dnemli rezidtel sant olmak Uzere toplam dort
hastada komplikasyon meydana geldi. Hicbir hastada ameliyat gerekmedi. Ucii yeniden miidahale olmak (izere 34 girisimsel islemde 34
cihaz kullanildi. Bunlarin 27’si (%79) Amplatzer Piccolo Occluder’di. Ortanca floroskopi ve prosedUr sureleri sirasiyla 10.5 dakika (IQR 7.25-
18.5) ve 40 dakika (IQR 35-57.5)’dI. Hastalarin ortalama takip stresi 10.3+8.8 ay (1-32 ay)’dl.

Sonug: Deneyimlerimize gbre 2-10 kg arasi bebeklerde uygun duktus anatomisi ve boyutu igin ilk tercihimiz olan Amplatzer Piccolo

Occluder cihazi ile PDAnIn transkateter tedavisi glvenli ve etkilidir.

Anahtar Sozciikler: Amplatzer tkayici cihaz, Patent duktus arteriozus, PrematUre bebek

INTRODUCTION

Transcatheter device closure of patent ductus arteriosus (PDA)
is the standard of care in infants, children, and adults in the
last few decades (1). In recent years, transcatheter PDA closure
in small babies and premature infants with new devices is a
candidate to be the standard treatment. The AmplatzerT™M
Piccolo Occluder (Abbott Structural Heart, Plymouth, MN),
previously called the AmplatzerTM Duct Occluder Il Additional
Sizes (ADO Il AS) obtained CE-Mark in Europe in 2011 for
PDA closure in patients =6 kg. United States Food and Drug
Administration (FDA) approval of the Amplatzer Piccolo Occluder
for use in premature infants =700 g was obtained on January
11, 2019 (2). ADO-II AS has been used with high procedural
success in transcatheter PDA closure in larger, small babies,
and premature infants in many centers in the United States and
Europe (3-12). After the FDA approval of The Amplatzer Piccolo
Occluder in premature infants =700 g, it has been widely used
as a good alternative to surgery in premature PDA that does
not respond to conservative and medical treatments (13,14).
Today, transcatheter PDA closure is performed in babies with
different devices such as AmplatzerTM Duct Occluder | or |l
(ADO; AGA Medical Corporation, Golden Valley, MN, USA),
KONAR-Multifunctional™ Occluder (MFO) (Lifetech, Shenzhen,
China) (15,16). However, it is mostly preferred in patients whose
duct size or anatomy is not suitable for transcatheter PDA
closure with Amplatzer Piccolo Occluder.

Here, we present our findings on transcatheter PDA closure
with different devices, mostly the Amplatzer Piccolo Occluder,
in infants weighing between 2 and 10 kg.

MATERIALS and METHODS

Study population

This was a retrospective study including infants weighing
between 2 and 10 kg who underwent transcatheter PDA closure
in the pediatric cardiology department of Ankara City Hospital,
University of Health Sciences between December 2019 and
August 2022. This study was conducted in accordance with
the Helsinki Declaration Principles. Approval for this study was
obtained from the Ankara City Hospital Ethics Committee 2
and the Ministry of Health (07/09/2022 decision number E2-
22-2324).

Patient records were reviewed for demographic data also
including previous echocardiograms and catheterization
reports and angiograms. Patients’ age, weight, height,
narrowest diameter of the ductus, ductus length, type of
ductus, vascular access, femoral sheath size used, device
implantation approach, type and diameter of device procedure,
and fluoroscopy time, length of follow-up were all recorded.

Procedural and follow-up complications including device
implantation failure, post-procedure or intra-procedural device
embolization, aortic or pulmonary artery occlusion due to
device protrusion, residual shunt, device-induced endocarditis
and hemolysis, large blood loss, transient weak arterial pulse
were recorded.

Pre-interventional evaluation with  transthoracic

echocardiography

Cardiac and ductal anatomy were evaluated by two dimensional
transthoracic echocardiography (2D-TTE) using a Vivid-S60N
machine (General Electric, Norway) before the procedure in all
patients. PDA measurements and additional cardiac defects
were noted.

Infants weighing < 2 kg or =10 kg who underwent transcatheter
PDA closure were excluded in this study.

The interventional procedure

Duct morphology was determined according to the classification
used in investigational device exemption (IDE) and the
continued access protocol (CAP) studies (2). This classification
was created by adding fetal-type ductal morphology (17) to the
Krichenko classification (18) (Figure 1).

Informed consent was obtained from the parents of all infants
before transcatheter PDA closure.

SERLGON

Type B Type C Type D Type E Type F
Window Tubular Saccular Elongated Fetal

Figure 1: Six morphologic types of Patent Ductus Arteriosus. This
classification has been used in the investigational device exemption
(IDE) and the continued access protocol (CAP) studies (2). It was
created by adding fetal-type ductal morphology (17) to the Krichenko
classification (18). [Color figure can be viewed at wileyonlinelibrary.com]
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Figure 2: Transcatheter Patent Ductus Arteriosus (PDA) closure by retrograde transarterial approach; aortography in left lateral view shows conical
type (Type-A) of PDA (A). Aortography in the left lateral view shows the implanted Amplatzer Piccolo Occluder 4/4 mm which is in the proper
position within the duct and extraductal disc placement with no residual shunt and no protrusion into the aorta (B). Transcatheter PDA closure by
anterograde transvenous approach and only by femoral vein access; a straight lateral image; while manually injecting the contrast, the catheter
is withdrawn and the central diameter and length of the PDA [fetal type (Type-F)] are determined (C). The left lateral view shows the implanted
Amplatzer Piccolo Occluder 5/4 mm in the proper position within the duct and extra ductal disc placement (D). The control echocardiography
during the procedure revealed that the device did not protrude into the descending aorta or pulmonary artery (E,F). On all fluoroscopy images,
the red arrowhead points to Amplatzer Piccolo Occluder 4/4 device, the yellow arrowhead points to Amplatzer Piccolo Occluder 5/4 mm device,

and the blue arrowhead points to PDA.

The Vivid-7 machine (General Electric, Norway) was used for
TTE assessment during the procedure in all patients.

Prophylactic  antibiotics  were  administered.  Cardiac
catheterization was performed under deep sedation or general
anesthesia. The Seldinger technique was used for vascular
access. The 4F and 5F sheaths were placed arterial only,
venous only, or both. Then, heparin sulfate (100 1U/kg) was
administered.

Oximetric and some hemodynamic studies (eg pulmonary to
systemic flow ratio or pulmonary vascular resistance) were
performed only if there was an additional cardiac anomaly
detected or suspected in echocardiography or when moderate
or significant pulmonary hypertension is detected by invasive
measurements.

Transcatheter PDA closure was performed by anterograde
transvenous or retrograde transarterial approach.

Retrograde transarterial approach

The ductus was visualized with contrast injections to the
descending aorta at the lateral and right oblique positions with
a 4-5f pigtail catheter or Amplatzer TorgVue LP catheter (Abbott
Structural Heart, Plymouth, MN). From the aorta the 0.014-
inch coronary wire was gently advanced into the pulmonary
artery through the PDA; a 4F Judkins catheter or 4F Amplatzer
TorqVue LP catheter were then slid over the guide wire and
advanced to the pulmonary artery. Devices were delivered
through a 4 F or 5F Amplatzer TorgVue LP catheter (Abbott
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Structural Heart, Plymouth, MN). This system was connected
to a Y-connector, and the position of the implanted device
was verified by injecting the contrast material with hand. After
confirming that the device was in the proper position, it was
released under fluoroscopy. Then, the position of the device in
the duct and the presence of residual shunt were checked with
contrast injection into the descending aorta (Figure 2 a,b).

Anterograde transvenous approach

A 4F Judkins catheter was advanced into the right atrium and
its tip was turned toward the tricuspid valve. The hydrophilic
guide wire (Terumo Medical Corporation, Somerset, NJ, USA)
or 0.014-inch coronary wire inside the catheter was advanced
into the right ventricle and the pulmonary artery. From the
pulmonary artery, the hydrophilic wire was gently advanced
into the aorta through the PDA; the catheter was then slid
over the guide wire and advanced to the aorta. If there is an
arterial sheath, the duct was visualized as described in the
retrograde transarterial approach. If there is a venous sheath,
this system was connected to a Y-connector and the catheter
was withdrawn while injecting the contrast material by hand,
the central diameter and length of the PDA were determined at
the left anterior oblique view with slight caudal angulation (15
LAO-15 CAU), and straight lateral positions. After determining
the appropriate device to use based on the PDA measures,
the device was implanted into the duct with an Amplatzer
TorgVue LP catheter (Figure 2c, d). The location of the device
and whether it protruded into the aorta/ the pulmonary artery
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Figure 3: Left lateral and frontal views of Patent Ductus Arteriosus (PDA) and Ventricular Septal Defect (VSD) by left ventricular contrast agent
injection (A,B). Left lateral views of the Amplatzer™ Piccolo Occluder 5/4 device in the duct, and the KONAR-Multifunctional™ VSD Occluder
(MFO) implanted into the VSD anterogradely (C,D). Frontal views of the embolized Amplatzer™ Piccolo Occluder into the right pulmonary artery
(E), and retrieval into the 5F long sheat with gooseneck snare (F). Left lateral views of the Amplatzer Duct Occluder-I (ADO-1)6/4 device in the duct,
and balloon angioplasty with Tyshak balloon catheter 7/20 mm (G). The final position of ADO-I 6/4 device in lateral view with aortogram (H). In all
images, the red arrowhead points to Amplatzer Piccolo Occluder 5/4 device, the yellow arrowhead points to the KONAR MFO device, and the

blue arrowhead points to ADO | 6/4 device

were determined by transthoracic echocardiography using a
high parasternal short axis and suprasternal windows (Figure
2 e,f). If there is an arterial sheath, the position of the device in
the duct and the presence of residual shunt were checked with
contrast injection into the descending aorta.

Procedural success

Procedural success was defined as the presence of all three
following criteria: successful device implantation, no major
complications and requiring no reintervention during follow-up.

Device Specifications

In this study, devices whose technical specifications are
described below were used for transcatheter PDA closure.

The Amplatzer Piccolo Occluder device

The Amplatzer Piccolo™ Occluder is a self-expandable, nitinol
mesh device with a central cylindrical waist and low-profile
retention discs that are marginally larger than the waist, resulting
in a nearly isodiametric device. The device comes pre-loaded
on a delivery wire, which has a soft floppy distal end with a
microscrew attachment at the tip. It can be delivered through
a 4 F Amplatzer TorgVue LP catheter. The Amplatzer Piccolo
Occluder is available in nine sizes comprised of three waist
diameters (3, 4, and 5 mm) and three lengths (2, 4, and 6 mm).
This device is not recommended for PDA >4mm in diameter or
<8mm in length.

The Amplatzer Piccolo Occluder can be delivered either
antegrade via the femoral vein or retrograde via the femoral
artery because of the symmetrical configuration. In infants

<2 kg, special procedural modifications were utilized to avoid
the need for vascular access into the femoral artery in order
to maximize safety and avoid complications. Both retention
discs can be completely implanted into the canal (intraductal
placement) or the central waist can span the entire length of
the duct with retention discs placed just outside the canal
(extraductal disc placement) (2).

The Amplatzer duct occluder-I device

The ADO-I is a mushroom-shaped device made of 0.004-inch
nitinol wire mesh. A 2-mm retention skirt extends radially around
the distal part of the device, assuring secure fixation in the
mouth of the PDA. Prostheses are available in five different sizes
(5/4, 6/4, 8/6, 10/8, and 12/10). The largest measurement is at
the aortic site and the narrowest is at the pulmonary end. The
device is attached by a recessed microscrew to a 0.038-inch
delivery cable made of stainless steel; it is delivered through a
5F to 7F long sheath with anterograde transvenous route (19).

The Amplatzer duct occluder-Il device

The ADO-Il is a self-expanding nitinol device with a central
waist and two symmetrical retention discs (both 6 mm larger
than the central waist). The central waist is designed to fill
the defect, and the two retention discs are designed to be
deployed on the aortic and pulmonary sides of the defect. The
occluder has a multilayered, multisegmented design creating
six potential planes of occlusion with no central fabric. This
design decreases the profile of the occluder and is deliverable
with either a 4F or 5F delivery system. The ADO Il is available in
two lengths (4 and 6 mm) and four waist diameters (3, 4, 5, and
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6 mm). This occluder has a screw attachment for a delivery wire
and radiopaque markers. The ADO-Il device can be implanted
either the anterograde transvenous route or the retrograde
transarterial route (19).

The Lifetech Konar-MF device

The KONAR- MFO device is a self-expandable, double-disc
device made from double nitinol wire mesh layers with 144
threads of nitinol wires. It is designed as a hybrid of single-disc
and double-disc PDA devices. Two discs are linked together
by a cone-shaped waist and there are two screws on the left
and right disc. It can be screwed together at both sides and
therefore its placement can be anterograde transvenous route
or the retrograde transarterial route. Device sizes are given as
LV waist diameter and then RV waist diameter. The sizes start
from 5/3 mm and up to 14/12 mm, the length in total being 4
mm without stretching. In total, eight sizes are available. The
waist of the four largest models is sewn with PTFE membranes,
whereas the four smaller models have no membrane. The
device is used through a 4-7 F sheath (20). This device was
used off-label in one patient.

Follow-up

Transthoracic echocardiography was performed immediately
after the procedure, at the 24th hour, and 1, 3, and 6 months
after the procedure in all patients to evaluate the therapeutic
effects and complications of transcatheter PDA closure. A
residual shunt was considered if Doppler color flow mapping
showed an aorta-to-pulmonary shunt across the ductus.

Complications

Major and minor complications at the peri-procedural
period or during follow-up were recorded for all patients.
Major complications included death, cardiac arrest, device
embolization, failure of device implantation, significant residual
shunt, device-related endocarditis, significant obstruction of the
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Figure 4: Aortography in lateral view shows Patent Ductus Arteriosus (A) and the Amplatzer™Duct
Occluder-1l (ADO-Il) device 5x4 mm which was implanted into the duct retrogradely (B). 8 months after
duct closure, the aortogram showed the aortic disc of the device migrated into the duct and significant
residual shunt (C). The left lateral view shows the Amplatzer Piccolo Occluder 5/4 device which was
implanted into the residual shunt in the duct retrogradely (D). Aortography in lateral view shows the final
position of both devices with no residual shunt. In all images, the orange arrowhead points to the ADO-II
device, the yellow arrowhead points to the Amplatzer Piccolo Occluder device

aorta or the pulmonary artery due to device protrusion, massive
blood loss, device-related hemolysis; minor complications
included mild narrowing of the left pulmonary artery or
descending aorta due to device protrusion, transient weak
arterial pulse.

Statistical analysis

Statistical Package for the Social Science (SPSS_17.0.1
for Windows; SPSS Inc) was used for statistical analysis.
The normal distribution test of continuous variables was
performed by using the Shapiro-Wilk test. Normally distributed
continuous data were presented as mean + standard deviation
(SD) (minimum-maximum) and the nonnormally distributed
continuous data were reported as median {interquartile range
(IQR)}. Categorical data are presented as numbers (n) and
percentages (%). Statistical signifcance was defined as a two-
tailed p value 0f<0.05.0

RESULTS

Transcatheter PDA closure was performed on 31(14 female)
infants weighing 2-10 kg between December 2019 and August
2022. The mean age of patients was 10.7+6.7 months (2-
28), and the mean weight was 6.6+2 kg (3-9.9). The median
narrowest diameter of the ductus was 2.2 mm (IQR 2-3) and
the median ductus length was 6 mm (IQR 4.75-8). A conical
PDA (type A) was observed in 64% of patients (Figure 1a),
while a fetal, tubular, and elongated PDA (type F, C, or E) were
observed in 16%, 13%, 6.5% of patients respectively (Figure
1f, ¢, €). The demographic and ductus characteristics of the
patients are given in table I.

Procedural characteristics and outcomes are shown in table
Il. Thirty-four interventional procedures, 3 of which were
reintervention, were performed on 31 patients and 34 devices



Table I: General characteristics of the patients and ductal
morphology

Patients (n=31)

Age (months) 10.7 £ 6.7 (2-28)

Gender (female), n (%) 14 (45)

Body weight (kg) 6.6 + 2 kg (3-9.9)

Narrowest diameter of the ductus (mm) 2.2 (2-3)

Ductus Length (mm) 6 (4.75-8)
Type A (n=19) (64)
Type B (n=1) (0)

N Type C (n=4) (13)
(o)

Type of ductus * n (%) Type D (n=0) (0)
Type E (n=2) (6.5)
Type F (n=5) (16)

Values are presented as mean + SD (minimum-maximum) or median
(interquartile range). * This classification has been used in the US IDE
and the CAP studies (2). It was created by adding fetal-type ductal
morphology to the Krichenko classification (17,18).

Table Il: Procedural characteristics and outcomes

Patients (31), Procedure (34)*

30 (88)

Only venous in 3, only arterial in
24, and both in 7

Retrograde (n=27)

Anterograde (n=7)

4F (n=23, arterial 19 vein 4)

5F (n=18, arterial 12 vein 6)

Procedural success, n (%)

Access
Device implantation approach

Sheath size used

Fluoro time (min) 10.5 (7.25-18.5)
Procedure time (min) 40 (35-57.5)
Length of follow-up (months)  10.3 + 8.8 (1-32)

Values are presented as mean + SD (minimum-maximum) or
median (interquartile range). *34 interventional procedures were
performed on 31 patients and 34 devices were used.

were used. None of the patients required surgery. Failure of
device implantation occurred in one patient. In this patient,
the ductus closed spontaneously after the interventional
procedure. The rate of procedural success was 88% (30 of 34).
An antegrade and a retrograde implant approach were used
in 7 and 27 procedures respectively. The median fluoroscopy
and procedural times were 10.5 minutes (IQR 7.25-18.5) and
40 minutes (IQR 35-57.5) respectively. The mean duration of
follow-up for our patients was 10.3+8.8 months (1-32 months).

In addition to transcatheter PDA closure, transcatheter
ventricular septal defect (VSD) closure was performed in one
patient in the same session.

Specifications of the devices used and the procedural
characteristics of device types are shown in table Ill. When
comparing the device types, the use of the Amplatzer Piccolo
Occluder was significantly higher than the other device types
(p< 0.001). Twenty-seven (79%) Amplatzer Piccolo Occluder
was used. Of the patients who underwent transcatheter PDA
closure with the Amplatzer Piccolo Occluder device, 8 were
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< 6 kg, and 19 were >6 kg. The most preferred implantation
approach in this device was retrograde route (n= 23, 85%). The
most frequently used sizes of Amplatzer Piccolo Occluder were
4/4 mm (37%) and 5/4 mm (37%). Post-procedural device
embolization occurred in two patients. Therefore, the success
of the procedure was 89%. The procedural success was 87.5%
in infants < 6 kg and 90% in infants > 6 kg. The MFO occluder
device was used off-label in one patient.

Procedural and follow-up complications are shown in table IV.
One patient had an unsuccessful implant. After the Amplatzer
Piccolo Occluder 4/4 device was released, it was found to
protrude into the descending aorta and create a 20 mmHg
gradient. The device was retrieved with a gooseneck snare
and successfully removed from the body. Control angiography
showed that the duct was restricted. Then the procedure was
postponed to a future date. In this patient, the ductus closed
spontaneously during follow-up.

Post-procedural device embolization occurred in two patients.
In the first patient weighing 5.6 kg, transcatheter VSD and
PDA closures were performed in the same session using only
the venous route. The duct was visualized by left ventricular
contrast injection (Figure 3a, b). Transcatheter PDA closure
was performed with the Amplatzer Piccolo Occluder 5/4
mm device with an antegrade transvenous route (Figure 3
c, d). At 12 hours after the procedure, it was observed that
the device was embolized into the right pulmonary artery. We
thought that embolization was due to the underestimation
of ductal dimension due to incomplete visualization of the
ductus. The device was retrieved with a gooseneck snare into
the 5F long-sheath placed in the main pulmonary artery and
was successfully removed from the body (Figure 3e, f). Then,
transcatheter PDA closure was performed with ADO1 6/4
device. After the procedure, a peak-to-peak 15 mmHg gradient
was obtained in the aortic isthmus, which was also present
before the procedure. Balloon angioplasty was performed with
a Tyshak balloon catheter 7/20 mm covering the aortic isthmus
and the aortic disc of the device. After balloon angioplasty, the
peak-to-peak gradient decreased to 8 mmHg (Figure 3 g, h).
Also, the control echocardiogram revealed a mean Doppler
gradient of 10 mmHg in the aortic isthmus without a diastolic
tail. No Doppler gradient showing significant aortic stenosis
was obtained during follow-up echocardiograms. In the
second patient weighing 6.1kg, transcatheter PDA closure was
performed with the Amplatzer Piccolo Occluder 4/2 device. On
the 1%t post-procedure day, it was observed that the device was
embolized to the left pulmonary artery. We speculate that the
device embolization is due to the fact that the implanted device
is too small for the encountered anatomy. The device was
retrieved with a gooseneck micro snare into the 5F long-sheath
placed in the main pulmonary artery and was successfully
removed from the body. Then, transcatheter PDA closure was
performed with Amplatzer Piccolo Occluder 5/4 device. After
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Table lll: Specifications of the devices used and procedural characteristics

Amplatzer Piccolo Occluder

Devices (n=27)" (79)

ADO I (n=4) (12) ADO I (n=2) (6) LT-MFO (n=1) (3)*

Device diameter (mm),
n(%)

Sheath size used
Device implantation
approach

4F (n=19), 5F (n=11)
Retrograde (n=23) (85)
Anterograde (n=4) (15)

Only venous in 3, only arterial in 21,

AeEEEE and both in 3 (two are retrograde)

Device embolization (n=2)

HERr CompleE e Failure of device implantation (n=1)

3/4 (n=1) 8/6 (n=1) 6/8 (n=1)
6/6 (n=1) 6/4 (n=1)

5/4 (n=2)

4F (n=2), 5F (n=3) 4F (n=2), 5F (n=2) 5F (n=2)

Retrograde (n=4) Anterograde (n=2) Anterograde (n=1)

Only arterial in 3,
venous and arterial
in1

Significant residual
shunt (n=1)

Venous and arterial

: Venous and arterial
in2

*Thirty four interventional procedures were performed in 31 patients and 34 devices were used. tThe use of the Amplatzer Piccolo Occluder
was statistically significantly higher than other device types (p< 0.001). ¥The LifeTech™ muiltifunctional occluder device was used off-label in one
patient. ADO: Amplatzer™ duct occluder, LT-MFO: LifeTech™ multifunctional occluder device.

Table IV: Procedural and Follow-up complications
Patients (n=31)

Major complications, n(%)
Failure of device implantation
Post-procedure device embolization

13.2)

2
Significant residual shunt 1

0

0

)

)T

N O N

Device -related endocarditis

Significant obstruction of the aorta or the
pulmonary artery due to device protrusion,
Massive blood loss 0@
Device -related hemolysis 0@

Total events 4

Minor complications, n(%)

Mild narrowing of the left pulmonary artery
due to device protrusion

Mild narrowing of descending aorta due to
device protrusion

Transient weak arterial pulse 0 (0)

Total events 1(3.2)
*Two Amplatzer Piccolo Occluder devices were replaced with the
ADO-I device and the larger Amplatzer Piccolo Occluder device. TThe
residual shunt was closed by implanting a second device (Amplatzer
Piccolo Occluder) during follow-up.

)

SCowWow®

the second procedure, no complications were observed during
the follow-up.

In another patient who underwent transcatheter PDA closure,
second device implantation was performed due to progressively
increasing residual shunt during follow-up. In this patient
weighing 6 kg, transcatheter PDA closure was performed
with an ADO-II device at the age of 5.5 months(Figure 4 a, b).
Eight months after the first procedure, the patient was taken
to the catheter room because of a moderate-to-significant
residual shunt that gradually increased on echocardiography.
In aortography, it was observed that the aortic disc of the
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device migrated into the duct in an inappropriate position and
there was a significant residual shunt at the edge of the device
(Figure 3c). We thought that device malposition developed due
to a mismatch of the implanted device with the shape of the
ductus. Then a transcatheter Amplatzer Piccolo Occluder 5/4
device was successfully implanted by retrograde route into the
residual duct (Figure 3d, e). After the second procedure, no
complications were observed during the follow-up.

DISCUSSION

Transcatheter closure of the PDA has been the mainstay
of treatment in infants, children, and adults. In addition, as
a result of the developments in the industry, the widespread
use of Amplatzer Piccolo Occluder in premature babies and
its equivalence with surgical ligation are the subject of debate
today (12,14,21,25).

The most common type of ductus was conic PDA in our study,
consistent with the literature (2, 19).

Sathanandam SK et al. (2) reported a 92% success of implant
for the Amplatzer Piccolo Occluder over 2 kg infants. Similarly,
in our study, transcatheter PDA closure was performed with a
procedural success rate of 88% in infants weighing between
2 and 10 kg. According to data obtained from 277 patients
receiving ADO Il AS in 10 European medical centers, the
successful implantation rate was reported as 93.2% in infants
2-6 kg and 100% in infants >6 kg. In our study, the rate of
procedural success with the Amplatzer Piccolo Occluder
device was 87.5% in infants < 6 kg and 90% in infants with >6
kg, these results are comparable to the results of the European
medical centers, considering the learning curve and the number
of patients (3-12).



In our study, a retrograde device implantation approach was
preferred in 27 (70%) procedures. Amplatzer Piccolo Occluder
device was implanted in 23(85%) of these procedures and the
ADO-II device was implanted in 4 (15%) of them. In addition,
24 of these procedures had only a femoral arterial sheath. 5F
arterial sheaths were not used in any infant weighing less than
6 kg. The smallest infant who underwent the transcatheter
PDA closure using a 4f femoral arterial sheath weighed 4 kg.
Moreover, all sizes of the Amplatzer Piccolo Occluder device are
delivered through a 4 F Amplatzer TorgVue LP catheter. In the
study of Sathanandam SK et al. (2) transcatheter PDA closure
was performed with a retrograde approach in 26% of patients
> 2 kg (but, femoral arterial access was used in 48%). In the
same studly, it has been stated that femoral artery access must
be avoided in preterm infants <2 kg. In another study, 89%
of transcatheter PDA closures with the ADO-II AS device were
performed by retrograde arterial route in infants >6 kg (10).

The use of the retrograde arterial routes shortens the procedure
and fluoroscopy times, provides better visualization of the duct
angiographically, allows to perform aortography to check the
placement of the device in the duct, and also avoids cardiac
injury and tricuspid valve regurgitation. However, it can cause
femoral artery injuries. In our comment absence of vascular
complications in this study was due to not using femoral artery
sheaths in infants weighing less than 4 kg. Nevertheless,
in our opinion, the anterograde route under transthoracic
echocardiography guidance should be preferred without using
a femoral arterial sheath, especially in small infants.

The procedure and fluoro times in our study (median 40 and
10.5 min respectively) were comparable with the procedure
time and fluoro time of transcatheter PDA closure in the
study of Sathanandam SK et al. (2) (mean 57.1 and 10.1 min
respectively) and in the study of Park YA et al (22) (mean 48.6
and 13.4 min respectively).

Sathanandam SK et al. (2) reported that the intra-procedural
device embolization rate was 3% and the post-procedure
device migration rate was 1% in patients >2 kg in whom the
Amplatzer Piccolo Occluder device was implanted. On the other
hand, Baspinar et al reported one major complication (device
embolization) in a group of 53 patients who were under 6 kg
(8). Also, a large meta-analysis of ductus arteriosus occlusion
reported adverse event rate of 10% (23). Similarly, in our study,
post-procedure device embolization occurred in 2(7.4%) of 27
procedures in which the Amplatzer Piccolo Occluder device
was implanted, and failure of device implantation occurred
in one (3.7%) patient. Méot M et al. (22) reported that in the
case of transcatheter PDA failure, mechanically induced
spontaneous closure may occur early after the procedure.
They also suggested that surgical ligation should be postponed
when clinically tolerated (24). In our study, during the follow-up
the patient who had failed device implantation, the duct closed
spontaneously.
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CONCLUSION

In our study, the Amplatzer Piccolo Occluder device has been
our first choice in properly sized ducts because it requires a
smaller delivery sheath, can be implanted with antegrade and
retrograde approaches, is a nearly isodiametric device, and
complications can be managed more easily. In our experience,
the transcatheter treatment of PDA with Amplatzer Piccolo
Occluder is safe and effective in appropriate anatomy and size
in infants with 2 -10 kg.
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Vaccination and Disease Control in Children with Asthma
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ABSTRACT

Objective: The influenza vaccine’s effect on the control of asthma is debatable. The purpose of this study was to
investigate the effect of the influenza vaccine on disease control in children with asthma.

Material and Methods: Children with a diagnosis of asthma were prospectively included in this study. The socio-
demographic characteristics of the patients, the status of influenza vaccination within the previous year, the use of
bronchodilators and systemic steroid therapy, the frequency of hospitalization, risk factors which may affect the disease’s
control status, and the effects of vaccination status were investigated.

Results: A total of 187 asthmatic children with a median age of 11 years were included in this study. Aimost half of the
patients (47.6%) did not have their asthma under control. In the last year, 14.4% had one asthma attack, 14.4% had
two attacks, 19.3% had >3 attacks, while 51.9% had no asthma attack. In the previous year, 52.4% of the patients
received an influenza vaccination. Influenza vaccination was equally common in those patients with controlled and
uncontrolled asthma (54.1% vs 50.6%), and vaccination had no effect on disease control (p=0.662). Those patients
with allergic rhinitis and atopy had a significantly higher uncontrolled asthma status than those without allergic rhinitis
(p=0.027 and p=0.041, respectively). Children with uncontrolled asthma used less prophylactic drugs than those with
controlled asthma (p<0.001).

Conclusion: The influenza vaccine has no effect on disease control in children with asthma. Having allergic rhinitis and
atopy reduces the control of this disease.

Key Words: Asthma, Allergic rhinitis, Child, Influenza, Vaccine

0z
Amag: influenza asisinin astim kontrol(i lizerindeki etkisi tartismalidir. Bu ¢alismanin amaci astimli gocuklarda influenza
asisinin hastalik kontroltine etkisini arastirmaktir.

Gerec ve Yontemler: Astm tanisi alan gocuklar prospektif olarak ¢alismaya dahil edildi. Hastalarin sosyo-demografik
Ozellikleri, bir dnceki yilda influenza asisi olma durumu, bronkodilatator kullanimi ve sistemik steroid tedavisi, hastaneye
yatis sikligi, asilam durumunu ve hastaligin kontrol durumunu etkileyecek risk faktorleri arastirild.

Bulgular: Calismaya ortanca yasi 11 olan toplam 187 astmli cocuk dahil edildi. Hastalarin yaklagik yarisinda (%47.6)
astim kontrol altinda degildi. Son bir yilda %14.4°0, %14.4°0 iki, %19.3’0 =3 atagdi gecirirken, %51.9’u astm atagi
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gegirmedi. Bir dnceki yilda hastalarin %52.4°0 grip agisi olmustu. Influenza agllamasi, kontrollii ve kontrolsiiz astimi olan hastalarda
esit oranda yaygindi (%54.1’e karsi %50.6) ve asilamanin hastalik kontrolt Uzerinde etkisi yoktu (p=0.662). Alerjik riniti ve atopisi olan
hastalarda, alerjik riniti olmayan hastalara gére anlamli olarak daha yUksek kontrolstiz astim durumu vardi (sirasiyla p=0.027 ve p=0.041).
KontrolsUz astimi olan ¢ocuklar kontrol grubuna gére daha az profilaktik ilag kullanmislardi (p<0.001).

Sonug: influenza agisinin astiml gocuklarda hastalik kontroliine etkisi yoktur. Alerjik rinit ve atopiye sahip olmak hastaligin kontroliin

azaltrr.
Anahtar Sozciikler: Astim, Allerjik rinit, Cocuk, Influenza, As

INTRODUCTION

Asthma is the most common chronic disease in children in
developed countries, and it is one of the leading causes of
paediatric hospitalization (1,2). Although its prevalence varies by
country, it has been reported to occur at a rate of 1-18% (3-5).
Acute asthma attacks are a clinical picture which has a significant
impact on both children and their parents. In children, asthma
is usually diagnosed after the first attack, and these attacks
account for the vast majority of subsequent hospitalizations (6).
Poor asthma control can lead to severe asthma exacerbations
(7). In terms of asthma control, Peters S.P. et al. (8) reported in
a study with 1.003 patients in the United States that the rates
of unplanned physician and emergency department visits in
children with uncontrolled and controlled asthma were 70%-
43% and 36%-10%, respectively.

For asthmatic patients of all ages, viral upper respiratory tract
infections (URTIs) are accepted as the primary trigger (>80%)
factors (9,10). In children aged 6-17 years (55%) and infants/
pre-schoolers (33%), rhinovirus was the most common virus
identified in asthma exacerbations of proven viral origin.
However, influenza is only responsible for 0-7% of virus-induced
asthma exacerbations, and there is insufficient evidence that
it poses an additional risk in asthmatic children (12). Although
the influenza vaccination is recommended in many countries in
order to reduce asthma exacerbations in children, most children
do not get vaccinated (13,14). Furthermore, the effect of the
influenza vaccine on the frequency of attacks in children with
asthma throughout the year is controversial. Although there
are some studies that demonstrate that the influenza vaccine
reduces the number of attacks in children with asthma, there
are also other studies which have shown that it has no effect
(15,16).

Our primary aim in this study was to examine the effects of the
influenza vaccine on attack frequency and asthma control in
children with asthma.

MATERIALS and METHODS

This study included all asthma patients who had been followed
up at a paediatric allergy outpatient clinic for at least one year.
The patients were contacted by phone, and after providing
the parents with verbal information about this study, written/

Turkish J Pediatr Dis/Ttrkiye Cocuk Hast Derg / 2023; 17: 39-44

verbal consent was obtained from those parents who agreed
to participate in this study. Those patients who could not be
reached by phone or who provided incomplete data were
excluded from this study. The hospital’s ethics committee
granted approval for this study.

The patients’ socio-demographic data were recorded and
included in this study. The patients were called and asked
questions from questionnaire forms. The patients contacted by
phone were asked about their influenza vaccination status in the
previous year, their use of bronchodilator and systemic steroid
therapy, any emergency service admissions, their frequency of
hospitalizations, and any risk factors (atopy, smoking, crowded
environment, school situation) affecting disease control. All data
were recorded by a paediatric allergist.

Statistical Analysis

The data were analysed using the program SPSS 25.0 (IBM,
Armonk, NY: IBM Corp.). Mean + standard deviation for
parametric tests, as well as median and categorical variables
for non-parametric tests are expressed as numbers and
percentages in the presentation of continuous variables. The
Kolmogorov-Smirnov test was used to determine whether
the data conformed to the normal distribution. To assess the
relationship between two variables, a simple correlation test
was used. To examine the differences between categorical
variables, chi-square analysis was used. In all analyses,
p<0.050 was considered statistically significant.

RESULTS

203 patients were included in this study. This study excluded
14 patients who could not be reached by phone and two
patients who had missing data (Figure 1). In this study, which
was completed with a total of 187 patients, the M/F ratio was
1.5/1, the median age was 11.0 years (min 5.0 - max 19.0,
IQR 9.0-14.0), and 61.5% (n=115) of the patients were in the
5-12 years old age range (Table I). Aimost half of the patients
(47.6%) did not have their asthma under control. Having only
one asthma attack in the previous year was observed with a
frequency of 14.4%, two attacks with a frequency of 14.4%,
and >3 attacks with a frequency of 19.3%, while 51.9% of the
patients had no asthma attack with the previous 12 months
(Table 1). Furthermore, when the patients’ asthma attacks
during influenza infections were examined, 58.8% had no
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Table Il: Asthma attack risk factors in patients

Risk factors n (%)

Cigarette smoke exposure

Yes 84 (44.9)

No 103 (565.1)
Allergic rhinitis

Yes 101 (54)

No 86 (46)
Siblings attending school

Yes 131 (70)

No 56 (30)
Living in a crowded environment

Yes 77 (41.2)

No 110 (58.8)

Table lll: Comparison of patients’ influenza vaccination with
asthma status, exacerbation and hospitalization frequency

influenza vaccine

- +
Influenza Influenza Influenza Influenza Asthma control status*
P () (45) (n=4) Under control 45 (50.6) 53 (54.1) 0.662
Uncontrolled 44 (49.4) 45 (45.9) '
Figure 1: Distribution of patients included in the study. Having an asthma attack
during an influenza infection™
Table I: Demographic data of patients, disease and No 51 (57.3) 59 (60.2)
vaccination status Vee 38(42.7) 39 (39.8) 0.766
Gender (M/F) 15/1 Hospitalization*
Age (Year) [median (min-max)] 11.0(5.0-19.0) No 3(3.4) 3(3.1) 0.841
Age groups(year)* Yes 86 (96.6) 95 (96.9)
5-12 115 (61.5) *n(%)
>12 72 (38.5) ) ) ,
AT EL o7 SR It was obgerved tha}t 52.4% (n=98? of .the pgt@nts in this S’Fudy
Under control 98 (52.4) had received an influenza vaccination within the previous
Uncontrolled 89 (47.6 year (Table ). The rate of influenza vaccination was 54.1%
Frequency of asthma attacks* in those patients with controlled asthma and 50.6% in those
0 97 (61.9) with uncontrolled asthma, and it was determined that the
1 27 (14.4) influenza vaccination had no effect on disease control (Table
53 gg ggg ) (p=0.662). In terms of having an asthma attack during
Frequency of asthma attacks during influenza an influenza infection, thgre wag no sugmﬁcant cﬂfference
e between the groups of patients with or without the influenza
0 110 (58.8) vaccine (89.8% vs 42.7%, respectively) (Table lll) (p=0.766).
1 23 (12.3) The influenza vaccine had no effect on the annual number of
2 25 (13.4) attacks, absenteeism from school, or hospitalization rates due
=3 29 (15.9) to asthma attacks in the children with asthma (Table Il).
Influenza vaccination in the last 1 year”
No 89 (47.6) When the risk factors for asthma attacks were examined, those
Yes 98 (562.4) patients with allergic rhinitis were statistically significantly more

M: male, F: female, max: maximum, min: minimum, *: (n, %)

attack, 12.3% had only one attack, 13.4% had two attacks,
and 15.5% had at least 3 asthma attacks. Furthermore, when
the risk factors which may cause an asthma attack were
investigated, 44.9% of the patients had risk factors such as
cigarette smoke exposure, 54.0% had allergic rhinitis, 70.0%
had school-age siblings, and 41.2% had risk factors such as
living in a crowded environment (Table Il). While 47.1% (n=88) of
the patients received prophylactic treatment, only 26.7% (n=50)
of them were receiving it on a regular basis.

likely than those without allergic rhinitis to have uncontrolled
asthma (565.4% vs 38.3%, respectively) (p=0.027) (Table IV).
Furthermore, uncontrolled asthma was observed to be more
prevalent in those patients with atopy than in the asthmatic
patients without atopy (55.7% vs 40.4%, respectively) (0=0.041)
(Table IV). There was no statistically significant difference in
cigarette smoke exposure between those with controlled
asthma and those with uncontrolled asthma (p=0.244).

Prophylactic drug use was found to be significantly lower in
those children with uncontrolled asthma than in those with
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Table IV: The effect of risk factors on patients’ asthma
status

Asthma control status

Risk factors Under* Uncontrolled* Total p
control
Allergic rhinitis
No 53 (61.7) 33 (38.3) 86 (100) 0.027
Yes 45 (44.6 56 (65.4) 101 (100)
Atopy
No 59 (59.6) 40 (40.4) 99 (100) 0.041
Yes 39 (44.3) 49 (55.7) 88 (100)
Exposure to
cigarette smoke
No 58 (3.4) 45 (3.1) 103 (100) 0.044
Yes 40 (96.6) 44 (96.9) 84 (100)
Prophylactic drug
use
No 67 (67.7) 32 (32.3) 99 (100) <0.001
Yes 31 (35.2) 57 (64.8) 88 (100) '
*n(%)

controlled asthma (p<0.001) (Table IV). It was observed that
the influenza vaccine had no effect on prophylactic drug use
(p=0.187).

DISCUSSION

Asthma is the most common chronic respiratory disease in
children and adolescents around the world (1,2,17). Despite
its high prevalence, poor results are still obtained in cases of
childhood asthma, and even child death is reported each year,
despite the fact that itis preventable (17). Asthma management’s
main goals are to provide good control of asthma-related
symptoms while minimizing the risk of exacerbations and/or
complications (18). The World Health Organization (WHQO), the
United States of America (USA), and some European countries
(19,20) recommend the influenza vaccination for aetiology to
ensure asthma control. In addition, influenza infections may lead
to severe asthma attacks, which usually require hospitalization
(11). On the other hand, the rate of influenza vaccination in high-
risk groups, such as those with asthma, remained far below
the 75% target (568.6% between the ages of 6 months and 17
years in 2020-2021) (21,22). Parental and physician confusion
about the benefits of the influenza vaccination and the role of
immunization in preventing asthma attacks in this population
is one of the barriers to compliance (23). The effect of the
influenza vaccine on disease control and attack frequency in
children with asthma was investigated in this study.

While asthma is more commmon in males in childhood, it is more
common in females in adulthood. The reversal of this gender
disparity in prevalence suggests that pubertal hormones may
be involved in the aetiology of asthma (24). As in the literature,
patients with asthma were found to be males more frequently
in our study. According to the Centres for Disease Control and
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Prevention (CDC), half of all children with asthma (50.3%) do
not have the disease under control (25). In our study, asthma
was not under control in almost half of the patients (47.6%).
This result supported the literature.

Many guidelines recommend an annual influenza vaccination for
children with asthma, but there is insufficient clinical evidence
to support this (26,27). In recent years, the findings of studies
investigating the effect of the influenza vaccine on the number
of attacks and disease control in children with asthma have
remained contentious. Although there are some publications
stating that the influenza vaccine reduces asthma attacks,
health-care utilization, other respiratory diseases, and the
number of asthma medications used, the fact that the majority
of these are observational studies with low-quality evidence
has led to biased and controversial results (28-31). Watanabe
S. et al. (31) identified that the influenza vaccine reduced the
incidence, frequency, and duration of attacks in 201 asthmatic
children aged 1-15 years compared to a control group in a
randomized controlled study. Additionally, Smitz et al. (32)
reported in their retrospective study of preschool children with
asthma that the influenza vaccine reduced the number of lower
respiratory tract infections and acute otitis media. According
to Ong et al. (33), the influenza vaccine reduced the use of
oral steroids in children with asthma. In our study, asthmatic
children who received or did not receive the influenza vaccine
had similar attack frequencies and disease control. In contrast
to the literature, our study showed that the influenza vaccine
had no effect on the frequency of attacks in children with
asthma. This can be attributed to the fact that our study was
based on a questionnaire which obtained information from the
families about the past, which may have resulted in insufficiently
accurate information.

Aside from viral infections, atopic structure and allergic
rhinitis have been identified as risk factors for asthma attacks
in children, making the disease difficult to control (34,35).
Uncontrolled disease was more common in those children with
allergic rhinitis and atopic structure according to our study,
which supports the literature. Additionally, it was discovered in
the study conducted by JR DiFranza et al. (36) that exposure
to cigarette smoke may trigger asthma attacks in children,
making it challenging to control this disease. In our study, it was
observed that exposure to cigarette smoke had no effect on
the control of asthma or the frequency of attacks. The failure of
families in our study to adequately explain their smoking/child
exposure may have contributed to this result.

Limitations of this study include: (1) the single-centre nature of
our study, which limits the generalizability of our findings; and (2)
being a survey study with no face-to-face interviews resulting in
concerns regarding the proficiency of our data.

In conclusion, it was observed in our study that the influenza
vaccine had no effect on attack frequency or disease control in



children with asthma. However, based only on the data of our
study, we cannot generalize that children with asthma do not
need to be vaccinated against influenza. Larger, multicentre,
and randomized controlled studies on this subject are needed.
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Clinical Characteristics and Possible Risk Factors of Epilepsy
in Children with Cerebral Palsy: A Tertiary-Center Experience
Serebral Palsili Cocuklarda Epilepsinin Klinik Ozellikleri ve Olasi Risk

Faktérleri: Ugtincti Basamak Merkez Deneyimi
Didem ARDICLI, Ozge DEDEOGLU

Bilkent City Hospital, Department of Pediatric Neurology, Ankara, Turkey

ABSTRACT

Objective: The aim of this study was to evaluate the clinical characteristics of children with cerebral palsy (CP) and to
investigate possible risk factors and prognosis of epilepsy in children with cerebral palsy (CP) with a special emphasis
on drug-resistant epilepsy (DRE).

Material and Methods: A total of 145 pediatric patients who were followed up with a diagnosis of CP between
2019 and 2022 were evaluated. Demographic features, prenatal/perinatal history, etiology and type of CP, degree of
impairment in motor and cognitive functions, seizure type, neuroimaging, and electroencephalography (EEG) findings
were obtained retrospectively from hospital records. The patients were divided into two groups: CP patients with
epilepsy and patients without epilepsy. Study variables were compared between these two groups and also between
DRE and controlled epilepsy groups.

Results: There were 91 (63%) boys and 54 (37%) girls with a mean age of 11.1+4.2 years (3-18 years). Epilepsy was
present in 107 (73.7%) cases and 40.1% of them had refractory epilepsy. Epilepsy was most common in the tetraplegic
form of CP (p=0.028). Term gestation, birth weight of =2500 g, and history of neonatal seizures were significantly
higher in patients with epilepsy (p=0.030, 0.010, and 0.030, respectively). Children with DRE were more likely to have
tetraplegic CP (60%) and severe intellectual disability (56%).

Conclusion: Determination of potential risk factors is important in predicting the development of epilepsy in patients with
CP, as it may provide closer follow-up of patients at high risk. Particular attention should be paid to the early identification
and treatment of comorbid epilepsy in children with CP.

Key Words: Cerebral palsy, Epilepsy, Risk factors, Refractory epilepsy, Pediatric

0z
Amac: Bu calismada serebral palsili (SP) ¢cocuklarda klinik dzellikler ile epilepsi gelisiminde olasi risk faktérlerinin ve
epilepsi prognozunun degerlendiriimesi amaglanmigtir.

Gereg ve Yontemler: 2019-2022 yillar arasinda SP tanisi ile takip edilen toplam 145 ¢ocuk hasta degerlendirilmistir.
Olgularin demografik bilgileri, prenatal/perinatal dykusU, SP etiyolojisi ve tipi, motor ve bilissel fonksiyonlardaki bozuklugun
derecesi, nobet tipi, nérogdrintlleme ve elektroensefalografi (EEG) bulgulari hastane kayitlarindan retrospektif olarak
toplanmigtir. Olgular epilepsisi olan ve epilepsisi olmayan SP hastalan olmak Uzere iki gruba ayrimistir. Calisma
degiskenleri bu iki grup arasinda ve ayrica direncli epilepsi ile kontrollti epilepsi gruplar arasinda karsilastinimistir.

Bulgular: Olgularin 91°i (%63) erkek, 54’0 (%37) kiz ve ortalama yagl 11.1+4.2 yil (3-18 yas)'ti. Toplam 107 (%73.7)
olguda epilepsi mevcuttu ve bunlarin %40.1’i direncli epilepsiydi. Epilepsi grubunda en sik SP tipi tetraplejik SP’di
(p=0.028). Term gebelik, =2500 g dogum agirigi ve neonatal ndbet dykist epilepsili SP grubunda anlamli olarak daha
fazlaydi (siraslyla p=0.030, 0.010 ve 0.030). Direncli epilepsi grubunda tetraplejik SP tipi (%50) ve agir zihinsel yetersizlik
(%56) gorilme orani kontrolll epilepsi grubuna gore daha yUksekti.
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Sonug: Serebral palsili hastalarda epilepsi gelisiminin 6ngdrilmesinde olasi risk faktdrlerinin belirlenmesi, yuksek riskli hastalarn yakin
izlemi agisindan énemilidir. Serebral palsili gocuklarda komorbid epilepsinin erken tanimlanmasi ve tedavisine 6zellikle dikkat edilmelidir.

Anahtar Soézciikler: Serebral palsi, Epilepsi, Risk faktorleri, Direncli epilepsi, Pediatrik

INTRODUCTION

Cerebral palsy (CP) is the most common chronic
neurodevelopmental disorder in childhood and occurs at a
frequency of 1.5-3 per 1000 live births. Cerebral palsy is caused
by damage to the developing brain before or during birth or in
the first months of life, affecting muscle tone, movement, and
posture, that is not progressive, but symptoms and signs may
change with age (1). In addition to motor functional disabilities,
children with CP are at increased risk for impairments in visual,
auditory, sensory, cognitive, and behavioral functions and
development of epilepsy.

It is well known that the general incidence of epilepsy in children
with CP is high, ranging between 15-60% (1). Depending on the
type of CP and accompanying comorbidities, the incidence of
epilepsy may reach up to 90% (3, 4). The frequency of epilepsy
has been reported as particularly more common in children
with severe motor (tetraplegic CP) and cognitive impairments
(4, 5). There are numerous reports on the predictive risk factors
for the development of epilepsy in children with CP, including
prenatal risk factors, perinatal complications, and history of
neonatal seizures (3). Later in childhood, epileptic seizures may
become resistant to anti-seizure medications and uncontrolled
seizures put an extra burden with unfavorable impacts on
neurodevelopment and quality of life.

Herein, we aimed to evaluate the clinical characteristics of
patients with CP and to investigate possible correlations
between pre/perinatal risk factors and epilepsy, with a special
emphasis on drug-resistant epilepsy (DRE) in a group of children
with cerebral palsy recruited from a single tertiary center in
Turkey.

MATERIALS and METHODS

This is a single-center, cross-sectional, retrospective study
including 145 children with CP followed at Ankara Bilkent City
Hospital, Department of Pediatric Neurology between 2019-
2022. Patients with CP diagnoses were extracted from the
electronic-based hospital data system according to the ICD-
10 classification, as code of G80 and subtypes were included.
Patients aged 3-18 years with a follow-up of at least 12 months
were included. Children initially diagnosed with CP and later
had another diagnosis mimicking CP, such as neurometabolic
or neurodegenerative disorders were excluded. The following
data variables were collected: age, gender, type of CP, prenatal
risk factors, natal history, postnatal complications, presence of
neonatal seizures, the level of motor and cognitive impairment,
neuroimaging results, data regarding epilepsy such as age at
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seizure onset, seizure type, frequency of seizures, number of
anti-seizure medications (ASMs), and electroencephalography
(EEG) findings.

Clinical diagnosis of CP was defined as non-progressive, static
encephalopathy presenting with motor and postural disabilities,
caused by damage to the developing brain. Types of CP
were grouped as diplegic, hemiplegic, tetraplegic, dyskinetic,
ataxic, and mixed form. The level of motor functional severity
was based on the Gross Motor Function Classification Scale
(GMFCS) (6). The cognitive status of patients was evaluated
based on age-appropriate standardized psychometric tests in
available patients. Gestational age of <37 weeks was considered
prematurity and the age of gestation was categorized into
the following groups: <30 weeks, 30-37 weeks, and >37
weeks. Birth weight was grouped as <1000 g, 1000-1499
g, 1500-2499 g, and =2500 g. Brain neuroimaging findings
were classified according to the Magnetic Resonance Imaging
Classification System (MRICS) proposed by Surveillance of
Cerebral Palsy in Europe (SCPE): maldevelopments (disorders
of cortical formation and other maldevelopments), predominant
white matter injury (periventricular leukomalacia (PVL),
intraventricular hemorrhage (IVH) or periventricular hemorrhagic
infarct), predominant gray matter injury (basal ganglia/thalamus
lesions, arterial infarctions or watershed lesions in parasagittal
distribution), miscellaneous (nonspecific cerebral or cerebellar
atrophy, ventriculomegaly) and normal (7). We classified types
of seizures and epilepsies based on the 2017 International
League against Epilepsy (ILAE) classification (8). Epilepsy types
were classified into four groups: focal, generalized, combined
focal and generalized, and unknown. Drug-resistant epilepsy
was defined as persistent seizures despite the proper use of at
least two ASMs. Controlled epilepsy was defined as having no
seizures for more than 6 months. Patients whose antiseizure
treatment was discontinued were also included in the controlled
epilepsy group. EEG abnormalities were classified in the form
of focal, generalized or multifocal epileptogenic activities and
other abnormalities, including abnormal background activity
and a history of specific patterns such as hypsarrhythmia or
electrical status epilepticus during sleep -ESES.

Patients were divided into the following groups; Group 1: CP
with epilepsy (n=107) and Group 2: CP without epilepsy (n=38).
Demographic characteristics, prenatal/natal history, postnatal
complications, type of CP, level of motor disabilities, and
cognitive functional status of the two groups were compared.
Those variables were also compared between the subgroups
of DRE and controlled epilepsy.

Statistics

SPSS software, version 23.0 (SPSS, Chicago, IL), was used
for the statistical analysis of the data. The variables were



investigated using visual (histograms, probability plots) and
analytical methods (Kolomogorov-Smirnov/Shapiro-Wilk test)
to determine whether or not they are normally distributed.
Descriptive analyses were presented using means and
standard deviations for normally distributed and medians
and interquartile range (IQR) for the non-normally distributed
and ordinal variables. Numbers and percentages are used
for categorical variables. Median scores of all groups were
compared with the nonparametric Mann-Whitney U test. The
proportions of patients were compared by using the Chi-square
test or Fischer’s exact test in different groups. A p-value of
<0.050 is considered to be statistically significant.

The study is approved by the institutional ethical committee of
Ankara City Hospital (E2-22-2147).

RESULTS

A total of 145 patients (91 boys and 54 girls) were included.
Mean age of the patients at last clinical visit was 11.1+4.2 years
(3-18 years). The median duration of follow-up was 3.2 years.
Parental consanguinity was present in 19 (13.1%) patients.
The demographic and clinical features of our patients are
demonstrated in Table I.

Eighty-three (57.2%) patients were born at term and 62 (42.8%)
were born at preterm. The mode of delivery was vaginal in 73
(560.3%) and cesarean section in 72 (49.7%). Multiple gestation
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pregnancy was present in 11 (7.5%) patients. Data on birth
weight was available in 109 patients, including =2500 g in
61 (65.9%), 1500-2499 g in 24 (22.0%), 1000-1499 g in 13
(11.9%,) and <1000 g in 11 (10.1%). A total of 107 (73.7%)
patients had a history of hospitalization in the neonatal intensive
care unit (NICU), with a median period of 21 days (IQR 11-45).
Thirty-three patients (22.7%) had history of neonatal seizures
and seven (4.8%) had history of neonatal hypoglycemia.

The most common etiologies of CP were hypoxic-ischemic
encephalopathy (HIE) in 55 (37.9%) patients, followed by
prematurity in 49 (33.8%). Other etiologies were stroke (n=14;
9.7%), brain malformations (n=11; 7.6%), neonatal sepsis/
meningitis (N=6; 4.1%), and kernicterus (n=5; 3.4%). The
etiology of CP was undetermined in 5 (3.4%) cases.

The most common CP types were spastic tetraplegia (n=39;
26.9%) and spastic hemiplegia (n=37; 25.5%) in our study.
Children with tetraplegic and hemiplegic CP were mostly full-
term babies (58.8% and 72.7%, respectively), while diplegic
and dyskinetic CP forms were more frequent in the group of
preterm births (73.3% and 66.7%, respectively). A statistical
difference was observed between gestational age and type
of CP (p=0.008). Birth weight was =2500 g in most of the
patients with tetraplegic and hemiplegic CP (63% and 70%,
respectively) compared to the other forms (p=0.013). Results
of psychometric assessments were available in 112 (77.2%)
cases. Patients with tetraplegic CP had more severe cognitive
impairment compared to other types, as 67% of tetraplegic CP

Table I: Baseline clinical characteristics of patients with cerebral palsy (n=145)

Male
Sex*
Female

Age at last clinical visit

Prematurity

Stroke

Structural malformations
Neonatal sepsis/meningitis
Kernicterus
Undetermined
Diplegia

Hemiplegia
Tetraplegia

Mixed

Dyskinetic

Ataxic

GMFCS |

GMFCS ||

GMFCS llI

GMFCS IV

GMFCS V

Normal

Mild impairment
Moderate impairment
Severe impairment

Etiology*

Type of CP*

GMFCS scores*

Cognitive impairments*

Mean + SD (min-max), years
Hypoxic-ischemic encephalopathy (HIE)

91 (62.8)
54 (37.2)

11.1 + 4.2 (3-18)
55 (37.9)

*n (%), SD: standart deviation, GMFCS: gross motor function classification scale
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Table II: Comparison of study parameters in Group 1 (CP patients with epilepsy) and Group 2 (CP patients without epilepsy)

Group 1 Group 2
(n=107) (n=38) Y
Sex, n (%)
Male 66 (61.7) 25 (65.8) 0.653
Female 41 (38.3) 13 (34.2)
Age at last clinical visit (years) 0.060
Median (IQR) 11.7 (8-15) 10.9 (5.9-13) '
Etiology of CP, n (%)
HIE 45 (42.1) 10 (26.3)
Prematurity 31 (29.0) 18 (47.4)
Stroke 11 (10.3) 3(7.9) 0.031
Structural malformations 10 (9.9) 1(2.6) '
Neonatal sepsis/meningitis 5 (4.7) 1(2.6)
Kernicterus 1 (0.9 4 (10.5)
Undetermined 4 (8.7) 1(2.6)
Gestational age
Term (>37 w) 69 (64.5) 14 (36.8) 0.003
Preterm (<37 w) 38 (35.5) 24 (63.2)
Birth weight
>2500 g
1500-2499 g (e 1922 0.014
1000-1499 g 14 (17.5) 10 (34.5)
<1000 g 10 (12.5) 3(10.9)
5 (6.3) 6 (20.7)
Mode of delivery
Normal vaginal 43 (46.2) 13 (87.1) 0.355
Cesarean section 50 (563.8) 22 (62.9)
History of NICU hospitalization
Yes 78 (80.4) 29 (80.6) 0.985
No 19 (19.6) 7 (19.4)
History of neonatal seizures
Yes 29 (27.4) 4(10.5) 0.034
No 77 (72.6) 34 (89.5)
Type of CP
Diplegia 22 (20.6) 9(23.7)
Hemiplegia 26 (24.3) 11 (28.9)
Tetraplegia 33 (30.8) 6 (15.8) 0.028
Mixed 24 (22.4) 7 (18.4)
Dyskinetic 1(0.9) 5(13.2)
Ataxic 1(0.9) 0
GMFCS classification scores
| 9(8.5) 5(13.2)
I 29 (27.4) 11 (28.9)
I 16 (15.1) 8 (21.1) CreEs
\Y, 33 (31.1) 11 (28.9)
Vv 19 (17.9) 3(7.9
Cognitive impairment
Normal 6 (7.3) 4 (13.3)
Mild 27 (32.9) 14 (46.7) 0.245
Moderate 22 (26.8) 7 (23.3)
Severe 27 (32.9) 5(16.7)
MRI findings (MRICS classification)
Normal 3(2.9) 1(2.6)
Maldevelopments 11 (10.8) 0 0.036
Predominant white matter injury 43 (42.2) 26 (68.4) '
Predominant gray matter injury 36 (35.3) 9(23.7)
Miscallaneous 9(8.8) 2 (5.3

CP: cerebral palsy, IQR: interquantile range, HIE: hypoxic ischemic encephalopathy, NICU: neonatal intensive care unit, GMFCS: gross motor
function classification scale, MRI: magnetic resonance imaging, MRICS: magnetic resonance imaging classification system
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Figure 1: The distribution of cerebral palsy (CP) types in children with
drug-resistant epilepsy (DRE) and controlled epilepsy.
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Figure 2A: The distribution of GMFCS levels in children with DRE
and controlled epilepsy (GMFCS: Gross Motor Function Classification
Scale, DRE: Drug-resistant epilepsy)
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Figure 2B: The distribution of cognitive impairments in children
with DRE and controlled epilepsy (GMFCS: Gross Motor Function
Classification Scale, DRE: Drug-resistant epilepsy.

had a severe intellectual disability. In terms of motor functional
status, 91 (63%) patients had a score of = lll, which indicated
severe gross motor dysfunction.

Brain magnetic resonance imaging (MRI) data was available for
140 (97%) cases, which showed white matter predominance
injury as the most common pathology (n=69; 49.3%),
followed by gray matter predominant lesions (n=45; 32.1%),
maldevelopments (n=11; 7.9%), other miscellaneous findings
(n=11; 7.9%), and was normal in 4 patients (2.9%). The most
common MRI abnormality among patients with diplegic
CP was predominant white matter lesions (82.1%), mostly
periventricular leukomalacia. Gray matter involvement was
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more common in cases with hemiplegic and tetraplegic CP,
whereas white matter injury was predominant among patients
with diplegic CP (p=0.003).

Among the included patients, epilepsy was diagnosed in 107
children (73.7%). Median age at study onset and male/female
ratio was similar between the groups of CP patients with and
without epilepsy (Table ). The median age at epilepsy-onset
was 13 months (IQR 4-48) and the onset of seizures was before
24 months of life in 66 (61.6%) patients. Only four patients
developed epileptic seizures beyond 10 years of age. Types
of CP were diplegia in two, hemiplegia, and mixed form each
in one patient. History of status epilepticus (SE) was noted
in 12 patients (8.3%). A total of 73 patients (68.2%) were on
polytherapy at the time of study enroliment.

Patients with epilepsy were mostly full-term (64.5% vs 36.8%,
p=0.030) and had a birth weight of =2500 g (p=0.014). The
history of neonatal seizures was statistically more frequent
among patients with epilepsy (27.4%) compared to those
without epilepsy (10.5%) (p=0.034). The most common
etiologies of CP in Group 1 and Group 2 were HIE (42.1%)
and prematurity (47.4%), respectively. Among the seven
patients with a history of neonatal hypoglycemia, six had
epileptic seizures during follow-up. In terms of mode of
delivery and history of hospitalization in the NICU, there was no
statistical difference between the groups (p=0.330 and 0.980,
respectively). The most common CP forms were tetraplegic
(80.8%) and hemiplegic (24.3%) in Group 1, whereas hemiplegic
(28.9%) and diplegic (23.7%) in Group 2 (p=0.080). The
distribution of GMFCS scores was similar between the groups
(p=0.536). In terms of the degree of cognitive impairments, no
statistical difference was detected between patients with and
without epilepsy. MRI findings showed that predominant gray
matter injury was more frequent in the epilepsy group than in
CP without epilepsy (p=0.036). Majority of our cases (62%)
had generalized tonic/tonic-clonic seizures as the predominant
seizure type. According to epilepsy classification, 51 (47.7%)
had generalized epilepsy, 34 (31.8%) had focal epilepsy, 9
(8.4%) had combined focal and generalized epilepsy, and the
type of epilepsy was undetermined in 13 (12.1%) patients. Data
regarding EEG results were available in 122 cases, of those,
91 (74.5%) showed abnormal findings. EEG abnormalities were
as follows: focal (n=46; 50.5%), generalized (n=12; 13.2%),
multifocal (n=19; 20.9%) epileptogenic activities, and other
abnormalities (Nn=14; 15.3%).

Of the 107 children with epilepsy and CP, 43 (40.2%) had DRE.
The median age of seizure-onset was earlier in patients with DRE
than in controlled epilepsy (7 mo vs 24 mo, p=0.002). Neonatal
seizure history was more common in patients with DRE than
in controlled epilepsy (41.5% vs 18.8%, p=0.011). Eight of the
12 patients with a history of status epilepticus developed DRE
during follow-up. Most common etiology of CP was HIE in the
DRE group (52.4%). When the etiology of CP was compared
with epilepsy outcome, seizure control was achieved in most
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of those with prematurity and kernicterus etiology (p<0.001).
The most common CP types were tetraplegic CP in the DRE
group and mixed CP in the controlled epilepsy group (p=0.002)
(Figure 1). Children with DRE were more likely to have GMFCS
level >1Il (66.7 %), and severe intellectual disability (56%) (Figures
2A-B). Predominant gray matter injury was the most frequent
MRI abnormality among patients with DRE (42.5%). In terms of
epilepsy type, there was no statistical difference between DRE
and controlled epilepsy groups (p=0.158). Multifocal epileptic
activities and a history of specific EEG patterns (hypsarrhythmia
and ESES) on EEG were more frequent in patients with DRE
(p=0.038)

DISCUSSION

Epilepsy has been considered one of the most common
comorbidities among children with CP. The presence of
epilepsy in CP, especially if refractory, significantly affects
neurodevelopment and quality of life. The prevalence of
epilepsy in CP has been reported in the literature varies widely;
ranging from 15 to 90% (2-4). In the present study, 74% of
the CP patients had epilepsy. Prevalence of epilepsy in our
cohort was higher than in previous reports from different parts
of our country, ranging between 50-57% (9-12). However, a
similar rate of epilepsy was reported in the study of Bearden
et al. (13), the prevalence of epilepsy was also found as high
as 77%. These differences between the studies may be due
to the different methodology, sample size, the average age of
the patients at the enrollment, and variable duration of follow-
up periods. Such a high percentage of patients with CP and
concomitant epilepsy can be explained by the higher rate of
severe SP patients are often referred to tertiary-center hospitals.

Numerous studies have investigated potential risk factors
for epilepsy development in children with CP. The history of
neonatal seizures is one of the most emphasized risk factors
(8, 9-11). Our study revealed that neonatal seizure history
was statistically higher in the epilepsy group compared to the
patients without epilepsy, which is consistent with the previous
literature. Additionally, neonatal seizures were more common in
the DRE (42%) group than in patients with controlled epilepsy
(19%). A similar relationship was also indicated by Mert et
al.(9), children with neonatal seizures were 3.3 times more
likely to have a poor epilepsy prognosis. Data on perinatal risk
factors that may contribute to the occurrence of epilepsy in
children with CP are relatively conflicting. Some of the studies
revealed prematurity and low birth weight as possible risk
factors for both epilepsy and CP (3, 4). In contrast, our study
demonstrated that the percentage of term delivery and normal
birth weight was higher in CP patients with epilepsy compared
to those without epilepsy. Similar to our report, Zelnik et al. (14)
showed that epilepsy was more common in term infants than
in preterms. These results can be attributed to the fact that
epilepsy is mostly caused by gray matter lesions, which are
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more common in full-term infants, while white matter lesions
are more frequent in premature babies. In the study of Maksoud
et al. (15), low Apgar scores were associated with an increased
risk of epilepsy in CP in particular with DRE. In the current
study, there was no significant difference between patients with
and without epilepsy in terms of sex, parental consanguinity,
and mode of delivery (p>0.050). Similar to our results, Gurkan
et al. (11) found no significant association between epilepsy
development and history of NICU hospitalization. In our study,
six of seven patients with a history of neonatal hypoglycemia
had epilepsy during follow-up. A similar relationship was also
reported by Indian authors, as epilepsy occurred in 14 of the
30 (46.7%) CP children with a history of neonatal hypoglycemia
(16). In children with CP, the perinatal insults are multi-factorial
and further worsened by secondary injury to the brain such as
hypoglycemia.

Our data showed that epilepsy was particularly more frequent in
children with spastic tetraplegic CP, while it was less common in
patients with dyskinetic or diplegic CP. Tetraplegic CP has been
frequently reported to be a risk factor for epilepsy in previous
studies (3, 15, 17). Most of our patients with DRE had tetraplegic
CP. This is most likely linked to the higher rate of individuals with
spastic quadriplegia in cerebral palsy populations in general,
who are mostly affected by diffuse brain injury. However, in the
study of Singhi et al.(18), the rate of epilepsy was the highest
among patients with spastic hemiplegia (65.9%). Mert et al. (9)
reported no significant difference between the type of CP and
epilepsy development. These variations between studies can
be attributed to the applied methodologies and sample size.

Similar to previous reports, the onset of epilepsy in the current
study occurred at a young age (13 months) and more than
half of our patients had their first seizures during the first two
years of life (11, 16). In addition, the median age of seizure-
onset was earlier in patients with DRE (7 months) than in the
controlled epilepsy group (24 months). Some of the studies also
mentioned that the age at seizure-onset might differ depending
on the CP type.

Several reports showed a significant relationship between
intellectual  disability, motor impairment and epilepsy
development (3, 13, 17). Although no statistical difference was
detected between the level of motor and cognitive dysfunction
and the development of epilepsy in our study, we found an
association between these variables and intractable epilepsy.
Patients with DRE were more likely to have higher GMFCS
scores and moderate/severe cognitive impairments compared
to the controlled epilepsy group. Contrary to our findings,
Maksoud et al. (16) found an insignificant association between
GMFCS score and intractable epilepsy.

Regarding MRI data, white matter predominance injury was the
most common pathology (49%) in our entire cohort, while gray
matter involvement was more frequent in the epilepsy group.



This finding was not surprising, as it is well known that cortical
involvement plays a role in epileptogenesis.

With respect to the characteristics of epilepsy, the majority
of individuals in our cohort had generalized epilepsy with a
predominance of generalized tonic/tonic-clonic seizures (62%).
Similarly, Gurkan et al. found generalized tonic-clonic seizures
(46.6%) as the most frequent seizure type among their study
population (13). However, in another report from our country,
focal seizures were predominant (48.2%), probably due to
their study consisted 42.9% of spastic hemiplegics (9). Focal
seizures have been reported as one of the most important
predictive factors of intractable epilepsy in children. However,
we found no statistical difference in terms of seizure type and
the subgroups of DRE and controlled epilepsy. The literature
evaluating the predictive importance of EEG in CP patients with
DRE is scarce. We detected multifocal epileptic discharges
and a history of hypsarrhythmia or ESES more frequently
in the DRE group. In the study of Tokatly Latzer et al, focal,
multifocal discharges, and focal background slowing has been
reported as predictive EEG abnormalities of intractable epilepsy
(19). Another report acknowledged hypsarrhythmia as a poor
prognostic factor (3).

Our study has some limitations, including the retrospective
nature, relatively small sample size, and heterogeneity of the
etiological factors of CP, limiting the statistical power. Other
mentioned predictive factors for epilepsy development, such as
family history of epilepsy or having a low Apgar score were not
included in our analysis, due to the large size of missing data.

CONCLUSIONS

In summary, our study revealed that the frequency of epilepsy
is higher than most reports. Epilepsy is common in certain
forms of CP. The history of neonatal seizures appears to be
the most significant risk factor for both epilepsy development
and poor epilepsy prognosis in patients with CP. While term
gestational age and normal birth weight were associated with
epilepsy development, mode of delivery and the presence of
consanguinity were not found to be risk factors in our cohort.
Determination of potential risk factors is important in predicting
the development of epilepsy in patients with CP, as it may
provide closer follow-up of patients at high risk. Particular
attention should be paid to the early identification and treatment
of comorbid epilepsy in children with CP.
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Testicular Torsion in Children: A 10-Year Clinical and
Histological Evaluation
Cocuklarda Testis Torsiyonu: 10 Yillik Klinik ve Histolojik

Degerlendirme
Didar GURSOY", Mehmet Emin CELIKKAYA?, llke Evrim SECINTI', Ahmet ATICI?

Hatay Mustafa Kemal University, Faculty of Medicine, Department of Pathology, Hatay, Turkey
?Hatay Mustafa Kemal University, Faculty of Medicine, Department of Pediatric Surgery, Hatay, Turkey

ABSTRACT

Objective: The purpose of the present study is to determine the clinical, radiological and pathological characteristics
of testicular torsion patients, the intervention techniques applied according to time to hospital admission of the patient
and testis-saving rates in the childhood age group.

Material and Methods: This retrospective study included the patients aged between 0-18 years who applied to
pediatric surgery clinic due to the complaint of abdominal pain or scrotal pain between January 2011 to January 2021
and were diagnosed with testicular torsion after evaluation. The patient age, hospital admission complaint, duration of
the symptoms, month of hospital admission, lateralization of the affected testicle, preoperative diagnostic studies, type
of the implemented intervention (orchiectomy/detorsion) and postoperative diagnosis were determined. Hematoxylin-
Eosin-stained archive slides of the materials sent to pathology department for examination were reviewed by two
pathologists.

Results: In this period of 10 years; 28 patients aged between 0-18 years admitted to our hospital because of testicular
torsion. Scrotal pain and tenderness were present in all the patients (100%). Of the patients; 4 (14.3%) were neonatal
and 21 (75%) were between the ages 12-18 years. Testicular parenchyma could not be macroscopically selected in
the examination of orchiectomy materials and the materials were hemorrhagic. Hemorrhagic infarction was detected by
microscopic examination.

Conclusion: Acute scrotum is a frequently seen surgical emergency in the childhood period. There are many entities that
may cause acute scrotum; performing differential diagnosis accurately and timely can protect the patient from unnecessary
surgery and testicular loss.

Key Words: Acute Scrotum, Child, Testicular Torsion

0z
Amac: Bu galismanin amaci ¢ocuk yas grubunda testis torsiyonlu hastalarin klinik, radyolojik ve patolojik dzelliklerini,
hastalarin hastaneye basvuru zamanina gére mudahale yontemlerini ve testis kurtarma oranlarini belirlemektir.

Gere¢ ve Yontemler: Bu retrospektif calisma Ocak 2011-Haziran 2021 yillar arasinda karin agrisi veya skrotal agri
ile gocuk cerrahisi klinigine basvuran ve degerlendirme sonrasi testis torsiyonu tanisi alan 0-18 yas arasl hastalan
kapsamaktadir. Hastalarin yasi, hastaneye basvuru sikayeti, semptomlarin stresi, hastaneye basvurdugu ay, etkilenen
testisin lateralizasyonu, preoperatif tani galismalari, yapilan mtidahalenin tipi (orsiektomi/detorsiyon) ve postoperatif tani
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belirlendi. Patoloji birimine inceleme igin gdnderilen materyallere ait Hematoksilen-Eozin boyall arsiv preparatlan iki patolog tarafindan

yeniden gdzden gegirildi.

Bulgular: Bu 10 yillk dénemde 0-18 yas arasi 28 hasta testis torsiyonu nedeni ile hastanemize basvurmustu. Hastalarin hepsinde (%100)
skrotal agn ve hassasiyet mevcuttu. Hastalarin 4 tanesi (%14.3) yenidogandi ve 21 hasta (%75) 12-18 yaslan arasindaydi. Orsiektomi
materyallerinin incelenmesinde makroskopik olarak testis parankimi secilemiyordu ve materyaller hemorajikti. Mikroskopik incelemede

hemorajik enfarktls saptandi.

Sonug: Akut skrotum ¢ocukluk gaginda sik gértlen cerrahi acillerdir. Akut skrotuma neden olabilecek ¢ok sayida antite mevcuttur; ayrici
taninin dogru ve zamaninda yapilmasi hastayi gereksiz cerrahiden kurtaracak ve testis kaybini dnleyecektir.

Anahtar Sozciikler: Akut skrotum, Cocuk, Testis Torsiyonu

INTRODUCTION

The presence of pain, swelling and redness in the scrotum is
defined as acute scrotum. There are many important or non-
important causes of acute scrotum and acute scrotum is the
most commonly seen emergency in the childhood period.
Testicular torsion is the most important and most emergency
cause of acute scrotum (1). Since time loss may resullt testicular
loss, the diagnosis of testicular diagnosis should be absolutely
eliminated in each male child with the complaint of acute
scrotum (2).

Testicular torsion (TT), testicular appendage torsion (TAT),
epididymo-orchitis (EO), scrotal trauma, idiopathic scrotal
edema, varicocele, inguinal hernia, hydrocele, pyocele and
tumors are the pathologies that should be considered in the
differential diagnosis of acute scrotum. Acute scrotum is a real
phenomenon and the studies have shown that hemorrhagic
testicular infarction, irreversible testicular injury and complete
testicular infarction are observed 2 hours, 6 hours and 24 hours
after the onset of the symptoms, respectively. The testicles
could not be saved if the treatment of TT is not initiated in the
first 6 hours. Early diagnosis and management are necessary
to prevent the complications such as testicular infarction and
infertility. Scrotal Doppler ultrasonography (USG) is the primarily
applied imaging technique in case of sudden-onset scrotal pain
in both children and adults since it is non-invasive and easy
accessible (3,4).

The purpose of the present study is to determine the clinical,
radiological and pathological characteristics of TT patients, the
intervention techniques applied according to time to hospital
admission of the patient and testis-saving rates in the childhood
age group.

MATERIALS-METHOD

This retrospective study included the patients aged between
0-18 years who applied to pediatric surgery clinic due to the
complaint of abdominal pain or scrotal pain between January
2011 to January 2021 and were diagnosed with TT after
evaluation. The patients were diagnosed based on anamnesis,
physical examination and scrotal Doppler USG. The low
amount or absence of blood supply was evaluated in favor of

TT. The patient age, hospital admission complaint, duration
of the symptoms, month of hospital admission, lateralization
of the affected testicle, preoperative diagnostic studies, type
of the implemented intervention (orchiectomy/detorsion)
and postoperative diagnosis were determined. The duration
of symptoms was considered as the time interval between
onset time of complaints and time to hospital admission.
Hematoxylin-Eosin-stained archive slides of the materials sent
to pathology department for examination were reviewed by
two pathologists (DG, IES). The study was approved by Hatay
Mustafa Kemal University, Tayfur Ata Sékmen Medical Faculty,
Non-Interventional Clinical Research Ethics Committee with the
decision number 26.08.2021-01.

Statistical Analysis:

The present study was conducted with 28 patients. The
categorical variables were presented as numericals and
percentages. The Shapiro Wilk test was used to test distribution
normality and continuous variables such as age and duration
were expressed as median and interquartile range (IQR).

RESULTS

In this period of 10 years; 28 patients aged between 0-18
years admitted to our hospital because of TT. Scrotal pain
and tenderness were present in all the patients (100%). Of the
patients; 4 (14.3%) were neonatal and 21 (75%) were between
the ages 12-18 years. The median age of all the patients was
15.50 (11.00-17.00) years. The time to hospital admission
ranged between 3-240 hours among the patients and the
median time to hospital admission was 23.50 (5.50-60.00)
hours. May (14.3%) and July (17.7%) were the most frequent
months of hospital admission. Only one patient (3.6%) had
admitted to the hospital in June. All the patients (100%) were
undergone color Doppler USG at the time of their admission to
the hospital. The left and right testes were affected in 21 (75%)
and 7 (25%) patients, respectively. Orchiectomy was performed
in 14 (50%) patients at the time of admission while 14 (50%)
patients were undergone detorsion procedure. Contralateral
testis fixation was performed in 4 patients in whom time to
hospital exceeded 24 hours after onset of admission complaints
and who were undergone orchiectomy. Orchiectomy was
applied postoperatively one month later since necrotic leakage
was detected in the surgery site and no blood supply was
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Figure 1: Hemorrhage in testicular parenchyma (arrow) (H+E, x40)

encountered by Doppler USG in one patient (3.6%) who had
undergone detorsion procedure at the time of admission.
Testicular parenchyma could not be macroscopically selected
in the examination of orchiectomy materials and the materials
were hemorrhagic. Hemorrhagic infarction was detected
by microscopic examination (Figure 1-2). The results were
evaluated to be consistent with TT. Perioperative morbidity or
mortality was observed in none of the patients.

DISCUSSION

Acute scrotal pain and swelling are the commonly seen
phenomena among children and frequently require surgical
consultation in the emergency service. TT, TAT and EO are the
most prevalently seen causes of acute scrotum in the childhood
period (5). Although, TT and TAT have been reported to be the
most frequently detected pathologies in the prepubertal men,
however, prevalence of each pathological diagnosis present
variety among regions (6). Perinatal torsion is not frequently
seen and make up 10% of pediatric cases (7). In our study, 4
(14.3%) of the cases were neonatal and our result was similar
with the literature. It has been found in a study that the rate of
TT was 35.5% in the children with acute scrotum (8). On the
other side, that rate was found to be 23% in another study
(9). Beside these outcomes, the rates of TT, TAT and EO were
determined to be 74.2%, 8.2% and 3.4%, respectively (10).

Acute scrotum is observed most commonly between the
ages of 12-18 years and first year of the life representing a
bimodal distribution (4,11). In also our study, 75% of the cases
were between 12-18 years of age. Acute scrotum is usually
observed in the winter months. On the other side, torsion was
frequently observed in January and August in a study and this
result was attributed to the decreased atmospheric pressure
(12). Of the patients included in our study, 14.3% and 17.7%
had admitted to the hospital in May and July, respectively.
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Figure 2: Infarct in seminiferous tubules (arrow) (H+E, x100)

This result suggested us that seasons had no effect on the
development of acute scrotum. It has been identified in a study
that left testicle was more frequently torsioned (58%) (13). In
also our study, TT was more frequently encountered in the left
testicle in (75%) consistently with the literature.

According to the literature, testis-saving rates range between
30-70% in the patients with TT. The differential diagnosis of
acute scrotum may be difficult because of similar clinical and
examination findings. Although, acute phase reactants are
adequate for diagnosis of acute epididymitis, they may not
provide adequate data in its differentiation from TT (16). It has
been reported in many papers that color Doppler USG can
be used preoperatively as a sensitive and reliable diagnostic
method with respect to prevention of unnecessary surgical
treatment (14, 15). It has been reported that sensitivity and
specificity of color Doppler USG were 96-100% and 84-100%
in diagnosis of torsion, respectively (16, 17). Nuclear testicular
flow studies performed as another technique for evaluation of
blood flow of the testicles are not currently preferred since it is
a long-lasting procedure and also not always available (18). The
popularity of color Doppler USG has progressively increased
because it is a non-invasive procedure and contributes to
accurate diagnosis at least as much as nuclear scan. Beside
this, it can easily differentiate the other pathologies in the
scrotum. However, it may occasionally cause erroneous results
since it is a operator-dependent technique. Diagnostic failings
resulting from the experience of the radiologist in scrotal USG,
the fact that torsion may be occasionally intermittent and
difficulty in performing USG in little kids are the factors that
decline diagnostic strength of color Doppler USG (19). Color
Doppler USG was performed in all the patients with TT included
in our study. The successful treatment of TT can be obtained
by early diagnosis and scrotal fixation of bilateral testes via
the fastest surgical removal of testicular torsion. The most
important factors for determination of testicular loss are the
degree of testicular torsion and its duration in hours. Testis can



be saved if the appropriate intervention could be performed in
the first 6 hours. Extreme testicular atrophy has been found
due to torsions that exceeded 360 degrees and lasted longer
than 24 hours (20). According to the results, orchiectomy was
not performed in 46.4% patients and the testes could be saved
by detorsion. Our testis-saving rate was consistent with the
literature.

CONCLUSION

Acute scrotum is a frequently seen surgical emergency in the
childhood period. There are many entities that may cause acute
scrotum; performing differential diagnosis accurately and timely
can protect the patient from unnecessary surgery and testicular
loss. Every child who admitted to the emergency service due to
the complaint of acute scrotum should be absolutely performed
color Doppler ultrasonography since it is a non-invasive and
reliable diagnostic method. Multicenter studies involving a large
number of patients are needed to determine the causes and
incidence of acute scrotum and also to assess the importance
of Doppler Ultrasonography.
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ABSTRACT

Objective: Iron is an element, which is found in the structure of antioxidant enzymes and has an important role in
the inactivation of reactive oxygen species. Disruption of oxidant-antioxidant balance may be playing a role in the
pathogenesis of iron deficiency anemia (IDA). Dynamic thiol-disulfide homeostasis (DTDH) and serum ischemia-modified
albumin (IMA) levels are important indicators of pro-oxidant/antioxidant status. In this study, we aimed to evaluate DTDH
parameters and serum IMA levels in children with newly diagnosed IDA, who did not receive iron therapy.

Material and Methods: Fifty patients diagnosed with IDA and 33 healthy age- and sex-matched control patients
were included in the study. DTDH parameters and IMA levels of the patients and control groups were measured. The
same parameters were also compared in patients with Hb<7 g/dl (profound IDA) (n:14/50, 28%) and Hb>7 g/dI (mild-
moderate IDA) (n: 36/50, 72%) in the IDA group. The relationship between DTDH parameters in these groups were
investigated.

Results: Native thiol, total thiol, native thiol/total thiol levels, constituting antioxidant capacity indicators, were found
to be significantly lower in IDA patients; while oxidant disulfide, disulfide/native thiol, disulfide/total thiol, and IMA levels
were found to be statistically higher compared to those in the control group (p<0.050). When DTDH parameters and
IMA levels were examined; there was a positive correlation between antioxidant parameters and a negative correlation
between oxidative parameters with hemoglobin and ferritin levels (p<0.050). Also, oxidative parameters were found to
be much higher in profound IDA group than in the group with Hb>7 g/dl (p<0.050).

Conclusion: In this study, increase in serum disulfide and IMA levels with the decrease in serum native thiol and total
thiol levels indicated oxidative stress in IDA patients before treatment, compared to the control group. Evaluation of these
indicators in children is important in predicting the toxicity due to IDA.
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0oz

Amac: Demir, antioksidan enzimlerin yapisinda bulunan ve reaktif oksijen ttrlerinin inaktivasyonunda énemli rolti olan bir elementtir. Oksidan-
antioksidan dengenin bozulmasi demir eksikligi anemisinin (DEA) patogenezinde rol oynuyor olabilir. Dinamik tiyol-distlfid homeostazisi
(DTDH) ve serum iskemi modifiye albimin (IMA) seviyeleri prooksidan/antioksidan durumun énemli gostergeleridir. Bu ¢alismada, demir
tedavisi almayan, yeni tani almis demir eksikligi anemisi olan gocuklarda DTDH parametreleri ve serum IMA dlizeylerini degerlendirmeyi
amacladik.

Gerec ve Yontemler: Demir eksikligi tanisi almis 50 hasta ile yas ve cinsiyet acisindan uyumlu 33 saglikli kontrol galismaya dahil edildi.
Hasta ve kontrol gruplarinin DTDH parametreleri ve IMA diizeyleri dlcildi. Ayni parametreler, Hb<7 g/dl (derin DEA) (n:14/50, %28) ve
Hb>7 g/dl (hafif-orta DEA) (n:36/50, %72) olan DEA grubundaki hastalarda da karsilastinidi. Bu gruplarda DTDH parametreleri arasindaki
iliski arastiridr.

Bulgular: Antioksidan kapasite gdstergelerini olusturan nativ tiyol, total tiyol, nativ tiyol/total tiyol seviyeleri DEA hastalarinda anlamli olarak
daha dislk bulunurken; oksidan distilfid, distlfid/nativ tiyol, distlfid/total tiyol ve IMA seviyeleri kontrol grubundakilere gore istatistiksel olarak
anlamli daha yUksek bulundu (p<0.050). Dinamik tiyol-disilfid homeostazisi parametreleri ve IMA seviyeleri incelendiginde; hemoglobin ve
ferritin seviyeleri ile antioksidan parametreler arasinda pozitif bir korelasyon ve oksidatif parametreler arasinda negatif bir korelasyon vardi
(p<0.050). Ayrica derin DEA grubunda oksidatif parametreler, Hb>7 g/dl olan gruba gére ¢ok daha yiksek bulundu (p<0.050).

Sonug: Bu calismada, DEA hastalarinda tedavi dncesi kontrol grubuna goére serum nativ tiyol ve total tiyol diizeylerindeki dlsUsle birlikte
serum disUlfid ve IMA diizeylerindeki artis oksidatif strese isaret etti. Cocuklarda bu gdstergelerin degerlendiriimesi DEA'ya bagl toksisiteyi

ongermede 6nemlidir.

Anahtar Sézciikler: Hemoglobin, Demir eksikligi anemisi, iskemi modifiye albiimin, Oksidatif hasar, Tiyol-distilfid

INTRODUCTION

Iron deficiency (ID) is the most common nutritional deficiency
globally, especially in developing countries. Iron deficiency
anemia (IDA) is a condition that develops with a decrease in
red blood cell mass or hemoglobin (Hb) amount, depending on
ID. This clinical manifestation may occur due to increased iron
requirement, malabsorption or chronic blood loss. In children, it
is mostly detected during infancy and school-age, when rapid
growth occurs, or in adolescence due to menstrual bleeding in
girls (1).

Iron is an element that has an important role as catalyst for
enzymes, involved in energy production, electron transport
chain, inactivation of reactive oxygen species (ROS),
deoxyribonucleic acid (DNA), ribonucleic acid (RNA) production
and protein synthesis (2). The production of hemoglobin and
other iron-containing proteins such as cytochrome, myoglobin,
catalase and peroxidase is also affected in ID (3,4). In addition,
studies have shown decreases in concentrations and activities
of antioxidant enzymes such as glutathione peroxidase (GSH-
Px), catalase (CAT) and superoxide dismutase (SOD) in patients
with IDA, thus reducing the total antioxidant capacity (TAC)
5,6).

It is thought that oxidative stress increases with the elevation in
pro-oxidant levels or decrease in antioxidant enzyme capacities
in IDA. Due to oxidative stress, the loss of balance between free
radicals or ROS production and the antioxidant system leads to
deterioration in molecular and cellular functions (7,8). Thiols, a
group of organic sulfur compounds, occupy an important place
in the antioxidant system and protect the organism against the
harmful effects of ROS by coordinating the antioxidant defense
(9). Oxygen radicals, ROS and thiol groups are oxidized to form
reversible disulfide bonds. The disulfide bonds are reduced back
to thiol groups, ensuring dynamic thiol-disulfide homeostasis

(DTDH). Dynamic thiol-disulfide homeostasis is one of the
most important indicators of the oxidant/antioxidant status in
the body. Thiol-disulfide balance measurements are used to
evaluate native thiol (-SH), disulfide (-SS), total thiol [(-SH)+(-
SS)] levels and dynamic thiol-disulfide (-SH/-SS) homeostasis
(10). Ischemia-modified albumin (IMA) is an altered form of
albumin, characterized by decreased cobalt-binding affinity,
mainly occurring in ischemic conditions and due to free radical
damage. It has been shown that there is an increase in IMA
levels in cases of oxidative damage (11).

Evaluation of thiol-disulfide homeostasis and IMA levels in IDA-
related oxidative damage in children, can predict future toxic
effects and indicates the importance of early diagnosis and
appropriate treatment. Therefore, in our study, we aimed to
evaluate thiol-disulfide homeostasis and serum IMA levels in
patients with newly diagnosed IDA, who had not received iron
therapy.

MATERIALS and METHODS

The study was conducted between June 2020 and January
2021 at Dr. Sami Ulus Maternity Child Health and Diseases
Training and Research Hospital, Department of Pediatric
Hematology and Oncology, Ankara, Turkey. Fifty patients,
diagnosed with IDA and 33 healthy age- and sex-matched
control group patients were included. The patients and control
group did not have any acute or chronic diseases or medication
use during the evaluation. The diagnosis of IDA (with Hb value
below -2SD according to age group and ferritin below 12 ng/
ml) was made by evaluating the patients’ complete blood count
and iron parameters. In addition, patients in the IDA group
were divided according to their hemoglobin levels as Ho<7g/dl
(profound IDA) (n:14/50, 28%) and Hb=7 g/dl (mild-moderate
IDA) (n:36/50, 72%). Dynamic thiol-disulfide homeostasis
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parameters and IMA levels of the patients and control group
were measured.

The study was conducted in accordance with the principles
of the Declaration of Helsinki. The Hospital’s Clinical Research
Ethics Committee approved the study (numbered 18.03.2021,
E-21/03-135). Informed consent was obtained from all
participants and their parents.

Peripheral venous blood samples were taken to measure
complete blood count, ferritin, DTDH parameters and IMA
levels. To measure DTDH parameters and IMA levels, additional
3 ml samples were taken from blood samples, taken from
children with IDA and the control group, during their routine
controls.

Collected blood samples were centrifuged at 3600 rpm for 10
minutes in the biochemistry laboratory and stored at -80°C.
After completion of sample collection, all of them were thawed
simultaneously and studied on a Roche Hitachi Cobas ¢501
automatic analyzer, usinga new spectrophotometric method
defined by Erel and Neselioglu (10). Accordingly, disulfide
bonds (SS) were reduced to free thiol groups (SH) with sodium
borohydride. Total thiol (SH + SS) amount was measured using
5,5’-dithiobis-(2 nitrobenzoic) acid. Half the difference between
total thiol and native thiol provided the dynamic disulfide
amount. After measuring these levels, the percentage ratios of
disulfide/native thiol (SS/SH), disulfide/total thiol (SS/SH+SS),
and native thiol/total thiol (SH/SH+SS) were calculated. IMA
was measured by a colorimetric method developed by Bar-Or
et al. (12), based on the measurement of unbound cobalt after
incubation with patient serum, and the results were reported in
absorbance units (ABSU). Serum ferritin level was measured
by immunoassay on Advia Centaur XPT analyzer (Siemens
IRLO8191533).

Statistical Analysis

Statistical analyses were performed using the SPSS software
version 20. Frequency and percentage values were calculated
with the Kolmogorov-Smirnov test for categorical variables;
meanz+standard deviation (SD), median, minimum and
maximum values were calculated for continuous variables. The
significance of the difference between groups was evaluated
using Student’s t-test or Mann-Whitney U test. Nominal
variables were compared using Pearson Chi-Square or Fisher’s
exact probability test. While investigating the associations
between non-normally distributed and/or ordinal variables, the
correlation coefficients and their significance were calculated
using the Spearman test. p<0.050 values were considered
statistically significant.

RESULTS

Fifty patients diagnosed with IDA and 33 healthy controls were
included in the study. Twenty one (42%) of the patients in the
study group and 18 (54%) of the control group were female.
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Table I: Comparison of the demographical characteristics
and hematological parameters of children with IDA and
control group.

IDA* (n=50) Controls (n=33) P
Gender:
Fernale/Male 21/29 18/15 0.262
Age (year) 3.7£2.6 3.7£1.2 0.969
Hemoglobin (o) g 95,184 12574085  <0.001
(g7dL)
(Ho/‘:)matoor't Feh)  o968e417 41812215  <0.001
Mean Corpuscular
Volume (MGV) (L) 62.87+7.43 83.81+1.60 <0.001
Red blood cell
(RBC) (x1072/L) 4.21+0.19 4.90+0.13 <0.001
(Red Cell
Distribution Width  17.54+1.54 12.12+1.08 <0.001
(RDW) (%)
Platelet count
(x10%L) 375.80+84.77 265.87+54.69 <0.001
Ferritin (ng/mL) 4.59+3.15 30.90+12.07  <0.001

*IDA: Iron deficiency anemia

Table Il: Comparison of DTDH parameters and IMA levels
of children with IDA and control group

IDA* Control group
(n=50) (n=33)
Native thiol (umol/L) 430.07+63.02 476.58+38.36 <0.001
Total thiol (umol/L) 451.23+59.80 489.41+42.31 <0.001
Disulphide (umol/L) 11.74+6.0 6.10+4.30  <0.001
Disulphide/native thiolt  2.81+£1.97 1.33+1.01 <0.001
Disulphide/total thiolt 2.61+1.65 1.27+0.94 <0.001
Native thiol/total thiolt  95.11+3.36 97.44+1.89 <0.001
Ischemia modified 0.79:029  057:020  <0.001

albumin (IMA) (ABSU)
“IDA: Iron deficiency anemia, 1:(%)

Table Ill: Comparison of DTDH parameters and IMA levels
of children with profound IDA (Hb below 7 g/dL) and Mild-
moderate IDA (Hb above 7 g/dL) groups.

Profound IDA* Mild-moderate IDA*

group group o)
(n=14/50, %28)  (n=36/50, %72)

Native thiol (Umol/L) 426.53+57.34  431.44+65.81 0.503
Total thiol (imol/L) ~ 448.58+57.46  452.26+61.45 0.574
Disulphide (umol/ll) ~ 15.17+4.95  10.41+5.85  0.004
Disulphide/native thiolt  3.27+1.34 263:2.16  0.036
Disulphide/total thiolt ~ 3.08+1.21 243+1.77  0.034
Native thiol/total thiolt  95.03+2.93  95.14+3.55  0.635
SEETIE Meelilse 0.79+0.20 0.80£0.32  0.738

albumin (IMA) (ABSU)
“IDA: Iron deficiency anemia, 1z (%)

While the mean age of the patients was 3.7+2.6 years in the
study group, it was 3.7+1.2 years in the control group. There
was no significant difference between the two groups regarding
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Table IV: Correlation analyses between hemoglobin, ferritin and platelet values with DTDH parameters and IMA levels.

Disulphide/ Disulphide/ Native thiol/

. . . . . "
Native thiol Total thiol Disulphide native thiol total thiol total thiol IMA
Hemoglobin
r 0.329 0.297 -0.261 -0.260 -0.271 0.256 -0.248
o} 0.002 0.006 0.017 0.018 0.013 0.019 0.024
Ferritin
r 0.282 0.247 -0.320 -0.241 -0.255 0.240 -0.301
p 0.010 0.024 0.003 0.028 0.020 0.029 0.006
Platelet
r -0.257 -0.191 0.269 0.285 0.284 -0.274 0.209
p 0.019 0.084 0.014 0.009 0.009 0.012 0.058
IMA: Ischemia modified albumin
gender distribution and age (p >0.050). The study group had DISCUSSION

significantly lower Hb, hematocrit (Hct), mean corpuscular
volume (MCV), red blood cell (RBC) counts, ferritin levels and
higher red cell distribution width (RDW) and platelet levels
compared to the control group. Demographic characteristics
and hematological parameters of patients and the control
group are presented in Table I.

Antioxidant capacity indicators of native thiol, total thiol, native
thiol/total thiol levels were significantly lower in IDA patients than
in controls. In contrast, oxidant disulfide, disulfide/native thiol,
disulfide/total thiol and IMA levels were found to be statistically
significantly higher (p<0.050) in IDA patients (Table Il). In addition,
when oxidative stress markers were evaluated in patients with
profound anemia with Hb below 7 g/dL and patients with IDA
with Hb above 7 g/dL; disulfide, disulfide/native thiol, disulfide/
total thiol levels were found to be statistically significantly higher
in patients with profound anemia, but no significant difference
was found in terms of IMA levels (p=0.004; p=0.036; p=0.034;
p=0.738, respectively) (Table IlI).

There was a weak negative correlation between disulfide,
disulfide/native thiol, disulfide/total thiol and IMA levels with
serum hemoglobin levels. However, there was a moderate-
weak positive correlation between native thiol and weak
positive correlation between total thiol, native thiol/total thiol
with serum hemoglobin levels. Also, these relationships were
statistically significant (p<0.050). When correlation analyses
were performed between ferritin levels and these parameters;
a moderate-weak negative correlation between disulfide and
IMA, and weak negative correlation between disulfide/native
thiol, disulfide/total thiol were found. Also, a weak positive
correlation between native thiol, total thiol, and native thiol/total
thiol were found. This relationship was statistically significant, as
well (p<0.050). Moreover, there was a weak negative correlation
between native thiol, total thiol, native thiol/total thiol, and a
weak positive correlation between disulfide, disulfide/native
thiol, disulfide/total thiol, and IMA levels with platelet count.
Among them, native thiol, native thiol/total thiol, disulfide,
disulfide/native thiol, disulfide/total thiol correlations were found
to be statistically significant (p<0.050) (Table V).

Iron is an element that is essential for human life. It is found in the
structure of Hb, which provides oxygen transport in the body,
participates in the structure of enzyme systems in some tissues
and ensures the complementation of iron-related functions (1).

I[ron deficiency anemia, which is very common in the world and
especially in developing countries, occurs with the decrease
in the amount of Hb as a result of ID. Since ID is a systemic
disease that affects all bodily functions, many complications
such as growth retardation, neurocognitive deficiencies,
impaired immune system and learning disabilities can occur.
Especially in childhood, oxidative damage in IDA may contribute
to deterioration in neurocognitive functions (13,14). Therefore,
understanding the pathogenesis, early detection and prevention
of IDA are important in terms of child health (15,16).

In oxidative stress caused by increased free radicals and ROS,
the oxidant-antioxidant balance is disrupted in favor of oxidation.
Membrane changes and damage to erythrocytes due to ROS-
induced oxidative stress, have been demonstrated (17). Several
studies have reported that the concentrations and activities of
antioxidant enzymes such as glutathione peroxidase (GSH-Px),
catalase (CAT) and superoxide dismutase (SOD) decreased
and oxidant stress increased in IDA (18, 19). Aycicek et al. (20),
have found that total oxidant status (TOS) and oxidative stress
index (OSI) were higher in patients with IDA, while total thiol (-
SH) and total antioxidant capacity (TAC) levels were lower than
in the control group. Similarly, Akca et al. (21), have reported
that oxidative stress parameters increased in children with IDA.
In addition, Akarsu et al. (22), have stated that in IDA, the total
antioxidant capacity measurements were low.

Dynamic thiol-disulfide homeostasis is one of the indicators,
playing an important role in intracellular signal transduction,
apoptosis, and many antioxidant and enzyme activities (9).
Topal et al. (23), have reported that disulfide, disulfide/native
thiol, and disulfide/total thiol levels were significantly higher
in the IDA group. Consistent with previous reports, in our
study, we found that DTDH parameters of native thiol, total
thiol, native thiol/total thiol levels showing antioxidant capacity
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decreased and oxidative stress indicators (disulfide, disulfide/
native thiol, disulfide/total thiol, and IMA levels) increased in IDA
patients compared to in control group. Also, we showed in our
study that the increase in oxidant parameters due to oxidative
damage could be higher especially in profound anemia where
the Hb value is below 7 g/dL.

IMA is caused by chemical changes in albumin, which, in turn,
is caused by oxidative free radicals during ischemia. IMA is one
of the earliest markers of ischemia (24). Therefore, elevated IMA
levels have been associated with increased oxidative stress in
IDA, which can be considered a chronic hypoxic state. Bilgili et
al. (25), in their study on adults, have reported high IMA levels
in the patient group with IDA. Topal et al. (23), have reported
relatively elevated IMA levels in children with IDA compared to in
healthy controls. Similar to the literature, in our study, we found
higher levels of IMA indicating oxidative damage in the IDA
group compared to in control group. Also, there was a positive
correlation between antioxidant parameters with hemoglobin
and ferritin levels in the current study, while oxidative parameters
showed a negative correlation with both hemoglobin and ferritin
levels.

Causes of reactive thrombocytosis in children include
infections, malignancies, splenectomy, acute blood loss, and
iron deficiency anemia. Although the mechanisms are not
fully known, it is thought that the similar amino acid sequence
of thrombopoietin and erythropoietin may explain reactive
thrombocytosis in children with iron deficiency anemia (26-
28). Durmus et al. (29), have reported that oxidative stress
increased in patients with essential thrombocythemia, but there
is no study showing the oxidant-antioxidant balance in reactive
thrombocytosis due to iron deficiency anemia in children. In our
study, we found a positive correlation with disulfide, disulfide/
native thiol, disulfide/total thiol, possibly due to the increase in
platelet count and oxidative stress.

In literature, there is limited data on DTDH and IMA levels in
children with IDA. This study has some limitations, such as
having a small sample group and avoidance of evaluation of
antioxidant enzyme levels. However, our study found statistically
significantly lower DTDH parameters, showing antioxidant
capacity and higher DTDH parameters and IMA levels, showing
oxidative damage in patients with IDA compared to healthy
controls. Evaluation of thiol-disulfide homeostasis in oxidative
damage due to IDA in children, is important in predicting the
toxic effects, to which the patient will be exposed to in the
subsequent period. Otherwise, the relationship between
thrombosis and neurocognitive functions and oxidative stress
in patients with IDA needs to be investigated. Therefore, further
studies are needed to elucidate this situation. In addition, these
results will guide hematologists in the management of children
diagnosed with IDA.
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Evaluation of Patients with Chronic Cough Referred to
Pediatric Pulmonology Outpatient Clinic
Kronik Oksiiriik Sikayeti ile Cocuk Gégus Hastaliklar Poliklinigine

Basvuran Hastalarin Degerlendiriimesi
Beste OZSEZEN

Department of Pediatric Chest Diseases, Sanliurfa Training and Research Hospital, Sanliurfa, Turkey

ABSTRACT

Objective: A cough that lasts longer than four weeks in children is called chronic cough. The aim of this study is to
determine the underlying causes of chronic cough.

Material and Methods: Patients aged O-18 years who were referred to Sanliurfa Training and Research Hospital pediatric
pulmonology outpatient clinic between 27 December 2021 and 30 June 2022 due to chronic cough were enrolled.
Patients with known cystic fibrosis, primary ciliary dyskinesia, interstitial lung disease, asthma, bronchopulmonary
dysplasia were excluded from the study. The “CHEST Guideline and Expert Panel Report” guideline was used in the
approach to chronic cough.

Results: 153 patients were included in this study. The most common causes of chronic cough were asthma (30.7%),
protracted bacterial bronchitis (20.3%), and upper respiratory tract cough syndrome (11.1%). Wet cough was present
in 60.8% of the patients with chronic cough and the most common diagnosis in patients with wet cough were
protracted bacterial bronchitis (33.3%), pneumonia and other lung infections (17.2%) and bronchiectasis (12.9%). The
most common diagnoses were asthma (68.3%), upper airway cough syndrome (6.7%), and natural recovery (6.7%) in
patients with dry cough. Failure to thrive was more common in patients with wet cough than patients with dry cough
(p<0.030) and fever, weight loss and desaturation were only present in patients with wet cough.

Conclusion: The most common reasons are asthma, protracted bacterial bronchitis and upper airway cough syndrome.
The differential diagnosis should be made by pediatricians based on specific cough pointers, careful physical examination
and tests performed in line with the recommendations of the guidelines.

Key Words: Asthma, Bronchitis, Child, Chronic Cough, Pneumonia

0z
Amac: Cocuklarda dort haftadan uzun stren 6ksurik kronik 6ksurlk olarak adlandirnimaktadir. Bu ¢alismada kronik
OksUrugun altta yatan nedenlerinin saptanmasi amaglandi.

Gerec ve Yontemler: Bu calismaya kronik 6ksurUk nedeniyle 27 Aralik 2021- 30 Haziran 2022 tarihleri arasinda
Sanliurfa Egitim ve Arastirma Hastanesi Cocuk Gogus Hastaliklar Poliklinigine basvuran 0-18 yas arasi hastalar dahil
edildi.Bilinen kistik fibrozis, primer silyer diskinezi, interstisyel akciger hastaligi, astim, bronkopulmoner displazi tanisi
olan hastalar ¢alisma digi birakildi. Kronik dkstrtige yaklasimda “CHEST Guideline and Expert Panel Report” kilavuzu
ornek alind..

Bulgular: Calismaya 153 hasta dahil edildi. Bu ¢alismada kronik 6ksurdgin en sik nedenleri astm (%30.7), uzamig
bakteriyel bronsit (%20.3), Ust solunum yolu 6ksurik sendromu (%11.1) olarak siralandi. Kronik 6ksUrik olan hastalarin
%60.8’inde 1slak 6ksUriguin mevcut oldugu, slak 6kstrigu olan hastalarda ise en sik tanilarn uzamis bakteriyel
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bronsit (%33.3), pndmoni ve diger akciger enfeksiyonlari (tUberkuloz ve kist hidatik) (%17.2) ve bronsektazi (%12.9) oldugu goérildu. Kuru
OksUrigu olan hastalarda ise en sik tanilar astim (%68.3), Ust solunum yolu oksuriik sendromu (%6.7) ve dogal iyilesme (%6.7) olarak
siraland!. Islak 6ksUrik olan hastalarda kilo alamama sikayeti kuru 6ksurtk olan hastalara gore daha belirgin iken (p<0.030) ates, kilo kaybi

ve desaturasyon sadece islak 6ksurtk olan hastalarda mevcuttu.

Sonug: Kronik 6kstrtgun en sik nedenleri astim, uzamis bakteriyel bronsit, Ust solunum yolu 6kstrtik sendromudur. Kronik 6kstrtigu olan
hastalarda dikkatli fizik muayene ve rehberlerin dnerileri dogrultusunda yapilan tetkikler ile hastalara tani konulup tedavi karari verilmelidir.

Anahtar Sozciikler: Astm, Bronsit, Cocuk, Kronik 6kstrtk, Pnémoni

INTRODUCTION

Cough is one of the most common causes of hospital admission
during childhood. It negatively affects the quality of life of both
the child and the family. A cough that lasts more than four
weeks is called chronic cough (1).

A detailed history along with detailed physical examination is
necessary to determine the underlying cause of chronic cough.
Early detection of the underlying cause of chronic cough can
provide early intervention for preventable or progressive lung
diseases. The frequency of chronic cough varies among
populations and is reported at a rate of 1% in India, 9% in
Eastern Europe, and 5-12% in China (2-4). The frequency of
chronic cough increases in regions where air pollution is more
intense (4).

The most common causes of chronic cough are nonspecific
causes such as prolonged bacterial bronchitis, upper airway
cough syndrome, natural healing. Apart from this, asthma,
gastroesophageal reflux, infections, immune deficiencies, cystic
fibrosis, primary ciliary dyskinesia, airway malacia , trachea-
esophageal fistula (TEF), congenital heart diseases, foreign
body aspiration and psychogenic cough (5).

The aim of this study is to define the underlying causes of
chronic cough.

MATERIALS and METHODS

Patients aged between 0-18 years who applied to Sanlurfa
Training and Research Hospital pediatric pulmonology
outpatient clinic between 27 December 2021 and 30 June
2022 due to chronic cough were included in this study. Patients
with known cystic fibrosis, primary ciliary dyskinesia, interstitial
lung disease, asthma and bronchopulmonary dysplasia were
excluded.

The “CHEST Guideline and Expert Panel Report” guideline
was conducted in the approach to chronic cough. (6) Detailed
history of the patients (cough duration, cough character,
wheezing, snoring, foreign body aspiration, drug use,
rhinitis, sinusitis, respiratory tract infection history, presence
of concomitant diseases, presence of allergic disease in
the family, exposure to secondhand tobacco smoke) was
taken and physical examination and additional tests (chest
radiography, chest computed tomography (CT) in selected
patients, nasal endoscopy in patients with suspected upper

airway cough syndrome, flexible bronchoscopy in cases with
suspected malaise and foreign body aspiration, genetics
analysis in patients suspicious of cystic fibrosis and primary
ciliary dyskinesia) were performed. The physical examination
of the patients was performed in two-week intervals until the
cough resolved.

A cough with sputum or productive due to airway secretions
was defined as wet cough, and cough without sputum or
non-productive was defined as dry cough (7). Presence of
more than two episodes of wheezing and/or increase in forced
expiratory volume in one second (FEV1) of 12% predicted
or more by spirometry after administration of bronchodilator
therapy (400ug salbutamol or equivalent) was considered as
asthma. The modified asthma prediction index or response to
treatment was used to diagnose asthma in children who could
not perform spirometry (8). Protracted bacterial bronchitis
diagnosed was made if the wet cough resolved in two to four
weeks of treatment with amoxicillin-clavulanate and there
were no alternative causes of cough (1). Upper airway cough
syndrome was diagnosed if there were findings such as
hyperemia in the pharynx or nasal mucosa, postnasal discharge
in the history and physical examination compatible with the
diagnosis, and a response to nasal saline solution and oral or
nasal decongestant treatment within 2-4 weeks. Recovery of
cough under medical supervision without any treatment was
defined as natural recovery (9). Mycoplasma pneumonia was
diagnosed if there was serological positivity for Mycoplasma
pneumonia IgM antibody, findings consistent with atypical
pneumonia in physical examination and chest X-ray, and cough
responding to clarithromycin treatment (9). Psychogenic cough
diagnosis was made in patients when organic causes were
excluded (10). The diagnosis of bronchiectasis was confirmed
with thorax CT in patients who had persistent wet cough and
abnormal chest X-ray findings, who did not respond to antibiotic
treatment (11).

Statistical analysis was evaluated in SPSS 23 package program.
Data were given as mean + standard deviation (SD), median
(interquartile range (IQR), number (percent)). Chi-square test
was used to compare qualitative data. The Mann Whitney U
test was used to compare the median values between the two
groups. Significance level was taken as p<0.050.

The study was carried out in accordance with the principles of
the Declaration of Helsinki. Harran University Ethics Committee
approved the study (Decision number: HRU/22.13.09).
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RESULTS

153 patients were included in this study. Eighty patients
(562.3%) were boys. The median cough interval was 12 weeks
(IQR: 7-29). The parental consanguinity rate was 32.7% (50
patients). Mean gestation age and birth weight was 38.2 weeks
(SD: 2.7) and 3159.2 kg (SD:0.4) respectively. The symptoms
accompanying cough, physical examination findings, tobacco
smoke exposure, environmental and personal factors triggering
cough such as pet (such as cat, dog, bird), family history, and
laboratory findings are summarized in Table I.

Sixty patients (39.2%) had dry; 93 patients (60.8%) had wet
cough. Daytime and night cough was present is 149 patients
(97.4%). Thirty-two patients (20.9%) had seasonal, 83 patients
(54.2%) had exertional cough, and four patients (2.6%) had a
cough associated with feeding. Seasonal cough was present in
40% of the patients with dry cough and 8.6% of the patients with
wet cough (p<0.001). Exercise induced cough was present in
78.3% of the patients with dry cough and 38.7% of the patients
with wet cough (p<0.001). Thirty percent of the patients with
dry cough had secondhand tobacco smoke exposure whereas
this ratio was 9.7% in patients with wet cough (p<0.001). There

Table I: The symptoms accompanying cough, physical
examination findings, environmental factors, and
laboratory findings in patients with chronic cough.

Symptoms accompanying cough*

Wheeze (10.5)
Dyspnea 17 (11.1)
Loud snoring /mouth breathing 21 (13.7)
Failure to thrive* 11 (7.2)
Weight loss* 1(0.7)
Fever* 1(0.7)
Allergic rhinitis findings* 29 (19)
Family history- Environmental exposure*
Asthma/ atopy history in the family 33 (21.6)
Presence of pet at home 10 (6.5)
Secondhand tobacco smoke exposure 27 (17.6)
Physical findings
Desaturation® 3(2)
Tachypnea* 6(3.9)
Oxygen saturation, mean (SD) 97.5(1.4)
Crackles* 37 (24.2)
Rhonchus* 24 (15.7)
Clubbing* 7 (4.6)

Laboratory, median (IQR)
Hemoglobin g/dIf
White blood cell mmgt
Platelets mm?3t

12.6 (11.7- 14.0)
8.9 (7.5-12.6)
329 (282-386)

IgA mg/dLt 116 (79-297)
IgG mg/dL 947 (891-1460)
IgM mg/dL* 83 (63-142)

Ig: immmunoglobulin, IQR: interquartile range, SD: standard deviation, *:
n(%), *: Complete blood count was performed in 35 patients. *:
Quantitative immunoglobulins were available in 15 patients.
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Table II: Thorax CT findings of patients with chronic cough

Thorax computed tomography findings n (%)
Pectus carinatum 0.7)
Hilar/ mediastinal lymphadenopathy 4 (2.6)
Mosaic attenuation (1.3)
Consolidation (8.9)
Ground glass opacity 3(2)
Atelectasis 14 (9.2)
Infiltration 3(2)
Bronchiectasis 14 (9.2)

was no significant difference in findings such as cough related
with feeding, mouth breathing, snoring, and accompanying
wheezing in patients with dry and wet cough. Shortness of
breath was detected in 13.3% of patients with dry cough and
9.7% of patients with wet cough, failure to thrive was present
in 1.7% of patients with dry cough and 10.8% of patients with
wet cough (p=0.500 and p=0.030 respectively). Desaturation
was present in three patients (3.2%) with wet cough. Fever
and weight loss was detected in only one patient (1.1%) with
wet cough. None of the patients with dry cough had crackles,
clubbing or tachypnea, whereas among patients with wet
cough 39.8% had crackles, 7.5% had clubbing and 6.5 %
had tachypnea (p<0.001, p=0.030, p=0.050 respectively).
Rhonchus rates were similar in patients with dry and wet cough;
rhonchus was present in 11.7% of the patients with dry cough
and 18.3% of the patients with wet cough (p=0.300).

All patients had a chest X-ray and it was normal in 74 patients
(48.4%). The frequency of pathological findings were as follows:
peribronchial thickening in 27 patients (17.6%), infiltration in
17 patients (11.1%), chronic changes in 10 patients (6.5%),
bronchiectasis in nine patients (5.9%), atelectasis in nine
patients (5.9%), bilateral hyperinflation in six patients (3.9%),
unilateral hyperinflation in one patient (0.7%).

A thorax CT was present in 34 patients (22.2%). Chest CT
findings is shown in Table Il. A flexible bronchoscopy was
performed in 11 patients (7.2%) in which two patients had
tracheomalacia, four patients had bronchomalacia and two
patients had infection. The final diagnosis of the two patients
with infection were protracted bacterial bronchitis and primary
ciliary dyskinesia. Two patients were referred to pediatric
surgeons because of findings resembling TEF. In one patient
macroscopic flexible bronchoscopy findings were normal
but Mycobacterium tuberculosis culture was positive in
bronchoalveolar lavage sample. This patient was diagnosed
with tuberculosis.

Thefinal diagnosis of the patientsis shownin Table lll. The longest
duration of cough was seen in the patients with bronchiectasis
(median 48 weeks (IQR: 34-130), whereas shortest duration of
cough was seen in patients with pneumonia (median 4 weeks
(IQR:4-8) (p<0.050).



Table lll: The final diagnosis of patients with chronic cough

Diagnosis n (%)

Asthma

47 (30.7)
Protracted bacterial bronchitis 31 (

20.3)
Upper airway cough syndrome 17 (11.1)
Pneumonia
Bronchiectasis 12 (7.8)
Malacia

Interstitial lung disease

Gastroesophageal reflux -Swallow dysfunction
Natural healing

Immunodeficiency
Tuberculosis
Tracheoesophageal fistula
Psychogenic cough
Foreign body aspiration

6
5
4
4
Post infectious cough 3
2
2
2
2
1
Hydatic cyst 1

clc El= el =
S SRe RO &

The most common diagnoses in patients with wet cough
were protracted bacterial bronchitis (33.3%), pneumonia and
other lung infections (tuberculosis and hydatid cyst) (17.2%),
and bronchiectasis (12.9%). The most common diagnoses in
patients with dry cough were asthma (68.3%), upper airway
cough syndrome (6.7%), and natural recovery (6.7%).

Reversibility test was performed in 17 (36.2%) of 47 patients
diagnosed with asthma and reversibility was positive in all
of them. Inhaled fluticasone treatment was initiated to these
patients. Thorax CT was performed in one patient who
did not respond to treatment. In the thorax CT, there was a
hyperechoic appearance in the mediastinal window and a
localized increase in aeration was present in the right middle
lobe in the parenchyma window consistent with a foreign
body in the right intermediate bronchus. The foreign body in
the right intermediate bronchus was removed by the pediatric
surgeons by rigid bronchoscopy. After rigid bronchoscopy the
corticosteroid therapy was discontinued.

In 31 patients diagnosed with protracted bacterial bronchitis
cough resolved in 22 patients after two weeks of oral antibiotic
treatment. Among the remaining eight patients cough resolved
in 7 of them after four weeks of oral antibiotic treatment.
Infection was detected by flexible bronchoscopy in one patient
who did not respond the standard therapy. During follow up four
patients had recurrent protracted bacterial bronchitis. None of
the patients with recurrent protracted bacterial bronchitis had
bronchiectasis on chest CT.

Nasal saline and nasal steroid treatments were started by the
otorhinolaryngologists in patients who were diagnosed with
upper airway cough syndrome. The details history of the patients
diagnosed with pneumonia revealed that seven patients applied
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to the hospital within the two days of the onset of complaints,
oral antibiotic treatment was initiated for these patients, but
none of them received treatment for more than seven days.
Mycoplasma IgM/ IgG positive was positive in nine patients.
Patients diagnosed with mycoplasma pneumonia received oral
macrolide therapy for ten days. Patients diagnosed with non-
mycoplasma pneumonia received oral amoxicillin-clavulanate
therapy. All patients responded to antibiotic treatment.

Among patients with bronchiectasis two of them were diagnosed
with cystic fibrosis based on history, physical examination and
cystic fibrosis genetic analysis. Of the remaining ten patients
nine of them had a PICADER score above seven. These nine
patients were diagnosed with primary ciliary dyskinesia by whole
exome sequencing. The remaining one patient was diagnosed
with non-cystic fibrosis and non-primary ciliary dyskinesia.
This patient had bronchiectasis localized to the right lower
lobe, and no anatomical abnormality was detected by flexible
bronchoscopy, except for purulent secretion. Staphylococcus
aureus growth was detected in the bronchoalveolar lavage
sample.

The diagnosis of interstitial lung disease patients were as
follows: hypersensitivity pneumonia, bronchiolitis obliterans,
Rubinstein Taybi related interstitial lung disease, cutis laxa related
interstitial lung disease and immunodeficiency related interstitial
lung disease. Chest physiotherapy was initiated for all patients
with interstitial lung disease. Patients with hypersensitivity
pneumonia and bronchiolitis obliterans responded to clinical
treatment. No specific treatment was given for the remaining
patients with interstitial lung disease.

Two patients were diagnosed with tuberculosis. Flexible
bronchoscopy was performed first patient with prolonged
cough and sputum who had hilar after hilar lymphadenopathy,
atelectasis, consolidation and bronchiectasis on thorax CT.
Tuberculosis acid-resistant bacillus and polymerase chain
reaction was positive and Mycobacterium tuberculosis culture
growth was detected in the bronchoalveolar lavage.

The second patient had chronic cough with a family history of
tuberculosis. She had

hilar lymphadenopathy and atelectasis in the right middle lobe
on thorax CT. Mycobacterium tuberculosis culture growth was
positive in sputum culture. Both patients recovered at the end
of six months.

DISCUSSION

Cough in childhood is one of the most common reasons for
referral to the pediatrician. Chronic cough is burdensome for
patients and their families. At the same time, it increases health
expenditures due to frequent hospital admissions (5). Because
of the significant anatomical and physiological differences
between children and adults, and existence of different diseases
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and treatment approaches, the first pediatric-based guideline
the American College of Chest Physicians, was published in
2006 (2). Cough may be caused by a simple disease such
as upper respiratory tract infection or it can be an indicator
of a systemic illness such as underlying chronic lung disease,
immunodeficiency and heart diseases (12). Since cough can
sometimes be the only indicator of respiratory disease, it
should be carefully evaluated. Otherwise, it may lead to delayed
diagnosis and progression of the disease. In this study, the most
common causes of chronic cough were asthma, protracted
bacterial bronchitis, and upper airway cough syndrome. Wet
cough was present in 60% of patients with chronic cough,
and the most common diagnoses in patients with wet cough
were protracted bacterial bronchitis, pneumonia and other lung
infections (tuberculosis and hydatid cyst), and bronchiectasis,
respectively. In patients with dry cough, the most common
diagnoses were asthma, upper airway cough syndrome, and
natural recovery. While failure to thrive was more frequent in
patients with wet cough than patients with dry cough, fever,
weight loss and desaturation were only present in patients with
wet cough. In addition, crackles, clubbing and tachypnea were
prominent findings in patients with wet cough. Seasonal and
exercise-induced cough was more frequent in patients with dry
cough.

The most common cause of chronic cough was asthma in this
study. In the first study which examined the etiology of chronic
cough in children, the most common cause of chronic cough
was asthma (2). In a systematic review evaluating 14 studies,
asthma and protracted bacterial bronchitis were stated as the
most common causes of chronic cough (6). Different studies
from our country evaluated the reasons of chronic cough.,
PedlUk et al. (13) showed that 23.4% of the children with
chronic cough were diagnosed with asthma, whereas this ratio
was 39% in the study by Asilsoy et al. (9). Both of the studies
stated the most common cause of chronic cough was asthma
followed by protracted bacterial bronchitis. Similar results, were
reported by Cullas ilarslan et al. (14) where asthma, protracted
bacterial bronchitis, pneumonia and obstructive sleep apnea
were the most common causes of chronic cough. In studies
conducted abroad, both Marchant et al. (7) as well as Chang
et al. (15) showed that protracted bacterial bronchitis was
the most common cause of chronic cough. Different results
between studies can be explained by the different age groups
and regional prevalence of diseases. When Turkish studies
supporting this idea are compared with American and Australian
studies, it is seen that asthma is the most frequent cause of
chronic cough in Turkey (7,9,15,16).

In this study, 60% of patients with chronic cough had wet
cough. The frequency of wet cough was similar in studies
conducted by Cullas llarslan et al. (14) and Gedik et al. (17)
study. In a patient with chronic wet cough, clinical evaluation
and the improvement of cough with antibiotic treatment
suggests the diagnosis of protracted bacterial bronchitis.
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CHEST guidelines recommend a two-week course of treatment
for protracted bacterial bronchitis (6,10). It is recommended
to repeat the course of antibiotics in persistent cough and to
perform further investigations such as flexible bronchoscopy
only in persistent cases after four weeks of treatment in the
same guideline. Common bronchoscopy findings of protracted
bacterial bronchitis are purulent airway secretions and airway
malaise. While the diagnosis of protracted bacterial bronchitis
was based on the results of bronchoscopy and bronchoalveolar
lavage in the study by Marchant et al. (7), Asilsoy et al. (9) and
Chang et al. (15) diagnosed patients based on clinical findings
and response to treatment. In this study, similar to the study by
Asilsoy et al. (9) the diagnosis of protracted bacterial bronchitis
was made clinically and with response to treatment, and flexible
bronchoscopy was performed in only one patient because
there was no adequate antibiotic response.

In the differential diagnosis of chronic cough, additional
diagnostic methods such as thorax CT and or flexible
bronchoscopy can be performed in cases where there is no
response to standard treatments or when there is a suspicion
of an additional disease. Suppurative lung disease, non-
healing pneumonic consolidation and vascular anomalies can
be detected with thorax CT (6). In this study, thorax CT was
performed in 20% of the patients for diagnostic purposes.
The diagnosis based on thorax CT were bronchiectasis,
interstitial lung disease, and aspiration suggesting swallowing
dysfunction. In addition, foreign body aspiration was diagnosed
by thorax CT in a patient who was diagnosed with asthma and
did not respond to treatment. The patients were diagnosed
with malacia and TEF by flexible bronchoscopy. The thorax
CT and flexible bronchoscopy was also helpful in diagnosing
psychogenic cough by excluding other etiological causes of
chronic cough.

In this study, one of the common causes of chronic cough was
pneumonia (9%). M. pneumoniae IgM or IgG antibodies were
positive in nine of 14 patients diagnosed with pneumonia. In
studies conducted in our country on chronic cough, Cullas
ilarslan et al.(14) stated the incidence of pneumonia as 7.6%,
and Gedik et al. (17) found it to be 3%. In the study by Asilsoy
et al. (9) it was stated that one of the common causes of
chronic cough was pneumonia and 17 of 41 patients were
positive for M. pneumonia IgM or IgG antibodies. The authors
stated that although these results suggest acute infection in
only some of the patients, such factors may cause chronic
cough. The different follow-up periods in the studies may
explain pneumonia frequency in patients with chronic cough.
In this study, which had a shorter follow-up period, patients
were frequently diagnosed with pneumonia, while in the study
of Gedik et al. (17) where patients were followed up for a longer
period of time the frequency of pneumonia was much lower. In
the presence of recurrent pneumonia, the underlying etiological
causes are investigated and patients can be diagnosed with
different diseases such as chronic suppurative lung disease



and immunodeficiency. These findings suggest that patients
with pneumonia in should to be followed up for recurrent
pneumonia, and further investigations should be performed in
the presence of recurrent pneumonia.

Smoking is one of the leading causes that triggers cough.
In this study, while 18% of children with chronic cough had
secondhand tobacco smoke exposure, this rate increased to
30% in the group with dry cough. Secondhand tobacco smoke
exposure is a modifiable risk factor affecting long-term lung
health. By preventing secondhand tobacco smoke exposure,
lung infections and progression of chronic lung diseases can
be prevented.

This study has some limitations. First, a validated cough
questionnaire was not used in this study and patients did not
keep a cough diary. In addition, a longer follow-up period may
allow a better understanding of the natural history of cough,
recurrence rates, and diagnostic changes. Finally, the fact
that the study was conducted in the pediatric pulmonology
outpatient clinic may not reflect the real population.

In conclusion, chronic cough is an important health problem
that patients frequently seek medical consult. The most
common reasons are asthma, protracted bacterial bronchitis
and upper airway cough syndrome. The differential diagnosis
should be made by pediatricians based on specific cough
pointers, careful physical examination and tests performed in
line with the recommendations of the guidelines.
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Infantile Chronic Subdural Hematoma Secondary to Brain
Atrophy

Beyin Atrofisine Sekonder infantil Kronik Subdural Hematom
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ABSTRACT

Chronic subdural hematoma (CSH) may develop in infants as a result of some accompanying circumstances of brain
atrophy. A six-month-old boy with mental and motor retardation and increased head circumference was admitted in our
hospital. His head circumference was over 97 percentile. Hypotonic and hypoactive baby couldn’t hold his head and
wasn’t interested in surrounding enviroment. He had a history of aspiration pneumonia with no history of head trauma.
MRI showed acute elements over chronic subdural hemorrhage spread almost all over the supratentorial area with
severe cerebral atrophy. The brain volume was 95.252 mm? and it was around 1/6-1/8 of normal volume. It is thought
that, chronic subdural hematoma was developed due to cerebral atrophy as a cascade started with chronic hypoxia
and resulted as an increase in the head circumference and panhypopitruitism.

After 10 days of subdural drainage, subduroperitoneal shunt was placed’. At the end of second month, head circum-
ference stopped increasing, the patient could hold his head and started to be partially interested in the surrounding
objects, however the change in the brain volume was not significant.

Cognitive and motor functions progress very rapidly in the first two years of life. Early evacuation of CSH has a positive
effect on prognosis and most commonly used method is subduraperitoneal shunt insertion.

Key Words: Brain Atrophy, Infantile panhypopituitarism, Subdural hematoma

oz

infantlarda kronik subdural hematom beyin atrofisi ile iliskili bazi durumlara bagl olarak gelisebilir. Alti aylik bebek hasta
mental ve motor retardasyon ve bag ¢evresinde artis bulgulari ile klinigimize sevk edildi. Bas gevresi 52 cm (97 persentil
Ustl) olarak ¢élcldi, fontanelinin acik, gergin oldugu ve pulse etmedigi gortldad. Nérolojik muayenesinde cevre ile ilgisiz
oldugu, basini serbest kaldiramadigi goriildi. Oykisiinden 2 aylikken aspirasyon pnémonisi gegirdigi ve kafa travmasi
OykUsu olmadigi 6grenildi. Manyetik Rezonans Gértntllemede kronik Ustl akut kisimlar iceren subdural kanamanin
tum supratentorial alana yayildidi, beyinin supratentorial kisminin gok ciddi sekilde global atrofiye ugradigi géraldu.
Hesaplamada hastanin beyin hacmi 95.252 mm? olarak 6lcllimus ve normal hacim yaklasik 1/6-1/8 oraninda azalmistir.
Hastanin dykustnden, bir kaskat halinde; pnomoniye bagl kronik hipoksi ile baslayan surecin, buna bagl beyin atrofisi
gelisimi ve sonrasinda subdural hematom, panhipopitruitizm ve bas gevresinde artis ile sonuglandigi dusunulmustur.

Hastaya subdural drenaj takimis, drenajinn 10. glnlinde reopere edilerek subduroperitoneal sant yerlestirilmistir.
Ameliyattan sonraki ikinci ayda bas gevresi artisi durmus, hastanin basini tutabildigi ve gevresiyle kismi ilgili olmaya
bagladigi goérulmustur. Ancak beyin hacminde dnemili degdisiklik olmamistir.

Kognitiv ve motor islevier hayatin ilk iki yilinda hizla gelisir. Bu nedenle hematomun erken bosaltimasinin prognoza
olumlu etkisi vardir ve bu amagla en sik kullanilan yéntem subduraperitoneal sant yerlestirimesidir.

Anahtar Kelimeler: Beyin atrofisi, infantil panhipopituitarizm, Subdural hematom
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INTRODUCTION

Chronic subdural hemorrhage can occur due to several
causes (trauma, hemorrhagic diathesis, cerebrovascular
events, vascular anomalies, arachnoid cysts, infections,
tumor, and surgery) (1,2). During development of a chronic
subdural hematoma; after enough blood is accumulated in
the subdural space, it can make a pressure especially on the
cortex, impair brain blood supply, especially the cortical part
of it due to inflammation caused by hemorrhage material.
Activated inflammatory cascade on the brain tissue can create
a toxic-inflammatory effect (3). The fibroblasts located in the
mechanically thin layer between dura and the arachnoid layers
play the most important role in this process.

Growth  factors released from fibroblasts increase
neoangiogenesis and tissue plasminogen activator fibrinolysis.
Developing immature vessels and increasing fibrinolysis may
cause new bleeding and enlargement of the size of hematoma
(4).

As hemorrhage becomes chronic, released VEGF and IL 6
may activate pathways like JAK-STAT and MAPK causing
the formation of new membranes. Membranes formed
between arachnoid and dura may cause new hemorrhage,
thus the size of hematoma increases and vicious cycle may
start (5). While the size of hematoma is small, the patient is
usually asymptomatic; hence the size of hematoma increases
as other space occupying lesions it may cause increased
intracranial pressure. Since unilateral hemorrhage has a risk
of uncal, subfalcine herniation, while bilateral hemorrhage has
central transtentorial one (6,7). If uncal and central herniations
cause brain stem compression and dislocation, it may affect
respiratory function, loss of consciousness and paresis (8).

Chronic subdural hematoma is mostly seen in elder age group
but seldom cases in infants are also reported (9,10). Infantile
chronic subdural hematomas cause neurological symptoms
and affect motor and mental development in most cases
but some asymptomatic cases with no progression may be
observed.

CASE REPORT

A six-month-old baby boy with mental and motor retardation
and increased head circumference was admitted in our hospital.
He referred to our hospital with chronic subdural hematoma
and severe cerebral atrophy after taken CT scan due to these
symptoms.

His medical history showed that he had no prenatal or early
postnatal problem, had normal development for up to two
months, was treated in the ICU of another hospital due
to aspiration pneumonia when he was second months
old and received respiratory support due to asphyxia and
long-term antibiotic therapy. After age of two months, he
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Figure 1: Patient’s MRI done at the arrival to our clinic (1-subdural
hematoma 2-shrunken ventricle, 3-atrophic cortex, 4-cerebellum
5-atrophic diencephalon 6-falx).

Figure 2: Post-operative MRI after inserted subdural peritoneal shunt
(1- subdural hematoma 2-remaining space after hematoma drainage
3-cortex 4-diencephalon 5- proximal catheter of subdural peritoneal
shunt 6-ventricle).

showed progressive worsening of neurological status and
regression of development. It was reported that he was on
hormone replacement therapy due to panhipopituitarism and
phenobarbital treatment was started for seizures.

On neurological examination, the head circumference was 52
cm (over 97 percentile) and the fontanel was open, bulging
and non-pulsatile. Hypotonic and hypoactive baby could not
sit and bilateral pupillary light reflexes could not be obtained.
He couldn’t hold his head, had sucking and searching reflexes.
He responded to the painful stimulus by pulling four limbs.
Extensor plantar responses were positive.

We performed cranial magnetic resonance imaging (MRI) which
confirmed diagnosis. The result showed subdural hemorrhage
containing chronic, subacute and acute phase blood elements
spread almost all over the supratentorial area that created severe
atrophy of the brain. The cortical and subcortical areas were
severely thinned and the diencephalic structures decreased in
volume due to global atrophy in the brain. Infratentorial areas
was not affected (Figure 1).

MRI examination of the patient was performed under sedation
with a 3T MRI device (Verio; Siemens Medical System). The
obtained images were processed on the workstation and
measurements were made on axial T2 weighted images (Syngo.
via, Siemens Work Sitation) (Section thickness: 5 mm Gap:
6.5 mm). In the axial images, the total volume was calculated
from the internal tabula level of the calvarium with the free
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hand drawing technique. (( Slice thickness + amount of gap)
X number of slice). Total brain volume was likewise calculated
in the cortical area using free hand drawing technique with the
relevant formula: ((Slice thickness + amount of gap) x number
of slice). Brainstem and cerebellum were not included into total
brain volume calculation.

The patient’s brain volume was measured as 95.252 mm?
and normal volume decreased by approximately 1/6-1/8 in
calculation.

Subdural drainage was placed in order to prevent growth of
head circumference and to reduce pressure on the brain as
much as possible. During the surgery, dark brown blood in the
chronic subdural hematoma setting with occasionally contained
acute bleeding foci is evacuated from burr hole. On the 10"
day of the drainage when the colour of the drainage was more
serous, the patient was re-operated and a subduroperitoneal
shunt was placed. At the end of the second month, patient’s
head circumference stopped increasing, it was seen that the
patient could hold his head and started to be partially interested
in the surrounding objects, however the change in the brain
volume was not significant (Figure 2).

DISCUSSION

Chronic subdural hematoma is a lesion that can lead to serious
neurological complications in infants. Neurological follow-up
becomes difficult in patients with asphyxia as they should be
intubated and sedated in intensive care hospitalization period.
Reducing sedation as much as possible and performing
frequent neurological examinations, controling the head
circumference and fontanel tension may be useful for early
diagnosis especially in intubated and sedated cases.

Brain development reaches 80-90% volume of adult brain in
the first 2 years of life (11). Especially myelinization starts at birth
and is completed mostly at the age of 2 (12). Cognitive and
motor functions progress very rapidly in the first two years of
life hence atrophy and other organic disorders that occur during
this period affect both functions seriously (13,14). Therefore,
for the prevention of cognitive and motor retardation early
evacuation of chronic subdural hematoma has a positive effect
on prognosis at first two years of age (12).

In our case, the possible trigger for the happened sequential
events was brain atrophy due to asphyxia and secondary
subdural hemorrhages that the patient had at the age of
2 months. Hemorrhages secondary to atrophy caused an
increase in cortical and subcortical atrophy, shrinking of the
brain caused growth of subdural hematoma and consequently
formation of a rare and uncommon form of cerebral atrophy.
While normal human brain volume should be 425.000-855.000
mm? in the first 0-12 months of life in our patient it was 95.252
mm? (12). Apart from the cortical and subcortical layer, atrophy
of the diencephalon suggests that the initial asphyxia attack
played a role in the event.

On time and appropriately done surgical treatment should be
used in order to preserve motor and mental development.
Immediate surgical treatment is essential in patients with
subdural hemorrhage that cause shift and neurological losses.
Although approaches such as Burr Hole drainage, hematoma
evacuation with craniotomy are feasible in surgical treatment,
the most commonly used recent method is subduraperitoneal
shunt insertion (15).
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Necrotizing Fasciitis Following Tetanus Vaccination
Tetanoz Asisi Sonrasi Nekrotizan Fasiit
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A ABSTRACT

ElRER Necrotizing fasciitis (NF) is a rare infection that is characterized by rapidly progressing necrosis into the superficial and
deep tissues. NF can result in serious morbidity and mortality as a life-threatening condition. Early diagnosis is one of
the most important factors in reducing mortality. Therefore, we aimed to describe a case of severe necrotizing fasciitis
in the left arm after tetanus vaccination administration and to discuss the benefits of early surgical management in the
light of the literature.
Key Words: Children, Necrotizing Fasciitis, Tetanus Vaccine
o0z
Nekrotizan fasiit (NF), ylUzeyel ve derin dokulara hizla ilerleyen nekroz ile karakterize nadir gérilen bir enfeksiyondur.
NF, yasami tehdit eden bir durum olarak ciddi morbidite ve mortaliteye neden olabilir. Mortaliteyi azaltmada en dnemli
faktorlerden biri erken tanidir. Bu olgu sunumunda, tetanoz asisi sonrasi sol kolda siddetli nekrotizan fasiit gelisen bir
olguyu sunmayi ve literatUr 1siginda erken cerrahi tedavinin faydalarini tartismayr amacladik.
Anahtar Kelimeler: Cocuk, Nekrotizan Fasiit, Tetanoz Asisi

INTRODUCTION head-neck lesions, trauma, and insect bites can be the cause

Necrotizing fasciitis (NF) can be defined as a severe bacterial
infection that occurs as a result of soft tissue infection. NF,
which may also be caused by ischemia and/or lack of defense
mechanisms, can become a vicious circle causing tissue
necrosis (1). NF is more likely to affect adults than children. But,
healthy children appear to be affected more often by NF, which is
in contrast to the association of adults with NF (2). Identification
of a small lesion that triggers the progression to fasciitis can
be possible in 50-80% of children (3). Circumcision, umbilical
vein catheterization, inguinal hernia operation, chickenpox
superinfection, omphalitis, limb lesions, perineal infections,

of NF. In most cases, the virulent form of group A Streptococcus
is responsible for the development of NF. Clinical suspicion may
be useful for the early diagnosis and treatment. If not treated in
the early period, morbidity and mortality increase significantly
in cases where the diagnosis is delayed. Besides the use of
broad-spectrum antibiotics, aggressive surgical debridement
constitutes the main principles of treatment. Negative Pressure
Wound Therapy (NPWT) is an efficient treatment in the case
of acute and chronic wounds and this treatment method
accelerates healing by the topical negative pressure (4). This
case report presents the management of NF in a pediatric case
that developed after tetanus vaccination administration.
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CASE REPORT

A 13-year-old patient with no known systemic diseases in his
medical history presented with a rash and pain in the left upper
arm. Upon questioning, it was learned that he had a tetanus
vaccination at school one week earlier. He presented to an
external medical center with complaints of pain, redness, and
fever, and his complaints did not regress despite oral amoxicillin/
clavulanic acid and intravenous ampicillin/sulbactam treatment.

On the 17™ day after vaccination, his complaints continued and
he was transferred to our hospital. The patient was admitted to
the infection service, and intravenous ampicillin/sulbactam and
clindamycin treatments were initiated. Upon arrival, his body
temperature was 37.4°C, respiratory rate was 24/minute, and
heart rate was 72/minute. We were consulted because of the
rapid increase in redness and pain. There was no pathology
in the other system examinations. The principal findings were
swelling, hyperemia, increased temperature, and tenderness in
the anterolateral region of the left arm.

[t was observed that the abscess drained spontaneously in
the anterolateral aspect of the left arm, and fluctuation and
crepitation were palpated around it, and the patient was
taken into emergency operation (Figure 1). During the surgical
exploration performed in the area with tissue defects, it was
observed that the infection and necrosis progressed from the
graft site to the proximal shoulder, distal to the forearm, and into
the subcutaneous, fascia, and muscle tissues, with the infection
dissecting the tissues (Figure 2). Extensive purulent discharge
between the muscle tissues was drained, necrotic tissues were
debrided in places reaching the bone tissue, and the entire
region was washed with antiseptic solutions. Subsequently, all
dead tissues were removed by debridement two more times at
24-hour intervals (Figure 3). On the third day, when it was seen
that the inflammation had regressed, the tissue defect in the
shoulder area was approximated somewhat, and TNP vacuum-
assisted closure (VAC; Kinetic Concepts Inc., San Antonio,

Figure 1: The abscess drained Figure2:Thedeeptissueinfection
spontaneously in the anterolateral and necrosis progressing through
region of the left arm, and an the fascia planes extending to the
obvious exposed subcutaneous fat bone.

is also seen.
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Figure 3: View after serial debridement.

Figure 4: Final outcome of reconstruction with a free skin graft in
postoperative 6" month.

TX) was applied to the remaining open areas. Intravenous
teicoplanin was added to the treatment. Due to the limitation
of movement in his left elbow, he began a physical therapy
program. VAC was repeated for three sessions, four days
apart. Bacillus flexus growth was observed in the pus culture
sample obtained during the first debridement, so treatment
was continued. No growth was observed in subsequent pus
and blood cultures. Thirteen days after the first debridement,
when the patient’s VAC was opened, it was observed that
granulation tissue was developing. A partial thickness skin graft
was taken from the right thigh and applied to the patient, and
VAC was placed on the graft again. When the VAC was opened
four days later, it was seen that the grafts were adapted. The
patient did not need a blood transfusion during this period. He
was treated with clindamycin for 19 days, teicoplanin for 16
days, and ampicillin/sulbactam for 16 days. Physical therapy
recommendations were provided, and Vaseline application



was recommended to the graft areas. It was observed that the
patient had no problems during the follow-up appointment 10
days after discharge (Figure 4).

DISCUSSION

NF is a rare bacterial infection that has many etiologies. Although
it is frequently seen in the extremities and perineum, it can occur
anywhere in the body. The most important factor affecting the
treatment process is early diagnosis, which is mainly based
on clinical findings. It can easily be confused with other soft
tissue infections associated with clinical erythema. NF should
be suspected if there is pain and sensitivity in the affected area
that is accompanied by a subfebrile fever and rapid clinical
deterioration despite antibiotic treatment. Radiological imaging
methods alone are not diagnostic due to nonspecific findings.

Because of the high morbidity and mortality caused by NF,
emergency treatment should be started immediately after
diagnosis. Broad-spectrum antibiotherapy that includes
coverage of various organisms, including Streptococcus,
Staphylococcus, gram-negative bacteria, and anaerobes,
should be initiated, and immediate, effective, and adequate
debridement should be performed. The only way to control
infection in NF is to debride all necrotic tissue effectively
and adequately. In our case, debridement continued until
live bleeding tissue was reached, and all necrotic tissue
was removed. There are many publications in the literature
suggesting that early aggressive debridement decreases the
mortality rate (5). It should be performed by an experienced
surgeon who is familiar with the anatomy of the region in order
to protect functional structures during debridement. The patient
should be followed up closely, and debridement should be
repeated if necessary. Some authors recommend mandatory
reassessment in the operating room within 24 hours to ensure
adequate debridement (3). Rabuel at al. (6) shows that patients
who do survive NF have decreased (self-reported) quality of
life in multiple domains with a focus on decreased physical
functioning.

A plan should be made to close the defect after the necrotic
tissue is cleaned and the spread of the infection is under
control. We applied VAC in this patient to support granulation
development. This application reduces bacterial load by
removing exudate in the environment, increases local blood
flow, causes the release of growth factors, removes proteases
that prevent wound healing, contributes to the development of
granulation tissue, and ensures rapid and high-quality wound
healing (7). The tissue defect in this patient was approximately
40 cm?2. Some tissue defects were primarily closed, VAC was
applied to the remaining area, the defect area was reduced, and
then a partial thickness skin graft was applied. The application
of VAC on the graft facilitated the adaptation of the graft in the
current infectious environment by ensuring its safety.

Necrotizing fasciitis 73

CONCLUSION

NF is a rapidly progressing and life-threatening infection that
involves soft tissues and fascia. If not treated promptly and
correctly, the mortality rate can be high. Amputation can be
life-saving, especially in NF cases occurring in the extremities.
After the diagnosis is made, early and serial debridements and
acute treatment with appropriate antibiotic therapy should be
instituted.

REFERENCES

1. Nawijn F, Kerckhoffs MC, van Heijl M, Keizer J, van Koperen PJ,
Hietbrink F. Impact of Comorbidities on the Cause of Death by
Necrotizing Soft Tissue Infections. Surg Infect (Larchmt). 2022 Sep
6. doi: 10.1089/sur.2022.135. Online ahead of print.

2. Noor A, Krilov LR. Necrotizing Fasciitis. Pediatr Rev 2021;42:573-
5.

3. Sarani B, Strong M, Pascual J, Schwab CW. Necrotizing fasciitis:
current concepts and review of the literature. J Am Coll Surg
2009;208:279-88.

4. Phelps JR, Fagan R, Pirela-Cruz MA. A case study of negative
pressure wound therapy to manage acute necrotizing fasciitis.
Ostomy Wound Manage 2006;52:54-9.

5. Watkins RR, David MZ. Approach to the Patient with a Skin and
Soft Tissue Infection. Infect Dis Clin North Am 2021;35:1-48.

6. Rabuel V, Guillier D, Zwetyenga N, Moris V. Necrotizing fasciitis:
A highly fatal infection. Ann Chir Plast Esthet 2022;S0294-
1260(22)00111-X.

7. Butter A, Emran M, Al-Jazaeri A, Ouimet A. Vacuum-assisted
closure for wound management in the pediatric population. J
Pediatr Surg 2006:41:940-2.

Turkish J Pediatr Dis/T(irkive Cocuk Hast Derg / 2023; 17: 71-73



g Turkiye Gocuk Hastaliklari Dergisi
74 Derleme Review Turkish Journal of Pediatric Disease

Cocukluk Gagi Asilari ve Covid-19 Enfeksiyonu
Childhood Vaccines and Covid-19 Infection

Sule BUYUK YAYTOKGIL, Miige TOYRAN
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O] 0z

o] ] Koronavirus 2019 hastaligi (COVID-19) Aralik 2019 da Wuban/QiN’ de baglayip, kisa surede kuresel halk saghgr krizine
dénUserek Mart 2020 de pandemi olarak kabul edilmistir. Ozellikle akcigerleri tutarak ciddi ve dlimcul sonuglara neden
olabilmektedir. Tim dinyada ¢ocuklarin bu hastaliktan daha az veya daha hafif etkilendikleri goriimtstur. Etkin bir
tedavisi veya COVID-19'a karsi ¢zel bir agisi bulunana kadar, cocuklardaki bu iyi seyirden cesitli ipuclan bulunmaya
calisiimistir. Ve gocukluk ¢agdr asilarinin koruyucu etkisi olabilecegi hipotezi ortaya atilarak ¢esitli galismalar yapilmistir. Bu
durum daha dnceki pandemilerden elde edilen ‘Egitiimis immun yanit” mekanizmasi ile veya 6nceki endemik hastaliklarda
gosterilen ‘capraz koruma’ ile aciklanmaktadir. Fakat etkili olmadigina dair karsit gorusler de mevcuttur. Bu yazida,
Ulkemiz agl programinda da yer alan, cocukluk ¢agdi canli asilar olan KKK, BCG ve inaktif agilar olan influenza, hepatit
A ve Bogmaca asllarinin, COVID-19'a karsi badisiklik cevabi gelismesinde, etkilerinin belirlenmesi ve gelecekteki olasi
yeni pandemiler icin de ydn gosterici olabilmesi icin literatlr gézden gegirilmistir. TUmd 2020 de yayinlanan bu konu ile
ilgili makalelerin bulgular 6zetlenmigtir.

Anahtar Sozciikler: Asi, BCG asisi, Cocukluk ¢agi asilar, HAV asisi, influenza agisi, KKK agisi

ABSTRACT

Coronavirus 2019 disease (COVID-19) started in Wuhan/ China in December 2019 and turned into a global public health
crisis in a short time and was accepted as a pandemic in March 2020. It can cause serious and fatal consequences,
especially by involving the lungs. All over the world, it has been observed that children are less and mildly affected by
this disease. Until an effective treatment or a special vaccine against COVID-19 was found, several clues were sought
from this good prognosis of children. And various studies have been carried out by putting forward the hypothesis
that childhood vaccines may have a protective effect. This is explained by the ‘trained immune response’ mechanism
obtained from previous pandemics or the ‘cross protection’ shown in previous endemic diseases. But there are also
opposing views that it is not effective. In this article, we will discuss the effects of alive vaccines MMR vaccines and
BCG vaccines and inactive vaccines, influenza, hepatitis A and whooping cough vaccines, which are also included in
the vaccination program of our country, on the development of immune response against COVID-19 and a direction for
possible new pandemics in the future. The literature has been reviewed to be illustrative for this issue.The findings of the
articles on this subject,all published in 2020, are summarized.

Key Words: Vaccine, BCG vaccine,Childhood vaccines, HAV vaccine, Influenza vaccine, MMR vaccine
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GIiRiS

Akut siddetli respiratuar sendrom koronavirtis-2 (SARS-CoV-
2)’in yol actigi COVID-19 hastaligi 11 Mart 2020°de Diinya
Saglik Orgiiti (DSO) tarafindan pandemi olarak kabul edilmistir
(1). DSO 22 Kasm itibari ile yaklagk 57.8 milyon kisinin
hastaliga yakalandigini ve yaklasik 1.3 milyon kisinin 6ldugina
bildirmistir (2). COVID -19 hastalgi, yas, cinsiyet ve saglk
durumuna gére cesitli klinik bulgularla ortaya cikabilmektedir.
ilerleyici akciger hastaligl, sepsis ve dlim gibi kot etkilere yol
acabilen bu virlstn ¢ocuklarl daha az enfekte ettigi ve enfekte
cocuklar arasinda ise daha az siddetli klinik bulgulara neden
oldugu gériimustr (3-5). Ornegin, Cin, italya ve Gliney Kore’de
10 yas alti cocuklarin daha az hastalandigi veya hastaligi daha
hafif gecirdikleri bildiriimistir (6). Yine, Cin’de enfekte kisilerin
%0.9’unun ¢ocuk oldugu ve gocuklarda mortalitenin olmadig,
buna karsin yenidoganlarda daha semptomatik ve daha agir
seyirli oldugu goériimistir (4,5). Bu durum COVID-19’un
neden yenidogan digindaki ¢ocuklarda daha az siklikta veya
daha az kotu seyirli oldugu sorusunu gundeme getirmistir.
Bunun Uzerine ‘Cocukluk ¢adi asllarinin spesifik olmayan veya
capraz korumasi olabilecedi’ hipotezi ortaya cikmistir (7). Bu
nedenle KKK, BCG gibi cocukluk cagr asilarinin COVID-19 ve
kotU etkilerine karsi koruyucu olup olmadigl konusunda ¢esitli
arastirmalar yapilmistir.

Agllarin, spesifik olmayan bagisiklk ve ¢apraz koruma
dzelliklerinin COVID-19 gibi blyik bir pandemiye yol agan
SARS-COV2'ye karsi da saglandiginin  gosterilmesi, tUm
dunyadaki asi politikalarini gliclendirerek olasi yeni pandemilerin
kontrolde tutulmasini saglayabilir. Bu agidan yol gosterici olmasi
icin; bu calismada, literatlirdeki cocukluk ¢agdi agilarinin COVID-
19’a karsl koruyuculugu oldugunu savunan veya bu hipoteze
karsl olan calismalar dzetlenmistir. Bu sayede ¢ocukluk c¢agdi
asllarinin farkli bir etkisini hatirlatarak, ulusal asi programlarinin
Onemini vurgulamak ve etkin tedavi ve asisi uygulanana kadar
COVID-19 igin gegici bir ¢dzim inhtimalini degerlendirmek
amaglanmistir.

YONTEM

Bu derleme yazilirken, saglk bilimleri veri tabani ‘PUBMED’de’
‘COVID-19 ve ¢ocukluk ¢agi agllan’, COVID-19 -KKK, COVID-19
-BCG, COVID-19 oral polio virus, COVID 19-influenza, COVID-19
hepatit A, COVID-19-hepatit B anahtar sézcikleri ile tarama
yapllarak, ingilizce literatiirdeki calismalar incelenmistir. Ayni anahtar
sozclkler ile ‘google akademik’ sitesinden hem Ingilizce hem
TUrkee dilinde arama yapilarak bulunan makale, mektuplar ve diger
calismalar gbzden gegirilmistir.

Yapilan taramalar sonucunda bu konuda ingilizce literatiirde
yayinlanmis makalelerden 40 makalenin derlemesi yapiimistir.
Turkge dilinde makale bulunamamustir. Dahil edilen makalelerin
kisa 6zeti Tablo I’ de verilmistir, hipotez ve yorumdan ibaret
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olan makaleler tabloya dahil edilmemigtir. Bu konuda ‘clinical
trial” sitesinde halen devam etmekte olup sonuglar hentz
yayinlanmayan 17 ¢alisma bulunmakta oldugu gortlmustar.

Cocukluk Cagi Asilarinin Covid-19’a Karsi Etkinligini
Saglayabilecek Olasi Mekanizmalar

Heterolog Koruma: Rutin zayiflatimis ve canli ¢gocukluk ¢agi
asilarinin ast iliskili olmayan diger enfeksiydz hastaliklar sebebi ile
olan hastane yatislarini ve mortaliteyi azaltmak gibi non spesifik
koruyucu etkileri olduguna dair ¢esitli galismalar mevcuttur (8-
10). Bunun gibi, bir asinin spesifik kullanim amacinin 6tesinde
bir koruyucu etki saglamasina heterolog koruma denilmektedir.
Bu hipotez ik kez 1990’larda Peter Aaby tarafindan Bandim
Health Projesinde Bati Afrika’da 6ne strGimustar (11). 1980
yilinda ¢igek asinin non-spesifik hastalik morbiditesinde azalma
sagladigi, 1920-1930’larda ise BCG asisinin  non-spesifik
enfeksiydz hastaliklarnin mortalitesini azaltabildigi ve 1960’larda
ise OPV asisinin hem non-spesifik morbiditeyi hemde mortaliteyi
azaltigr gérdlmasttr (11). Gicek, BCG, oral polio ve kizamik
asilar beklenenin dtesinde bir mortalite azalmasina yol agmistir.
BCG ve cicek asllarinin dogal élumleri de azaltarak yasam
sUresini arttirdigr gérdlmustar (12). Yine BCG asisinin solunum
yolu enfeksiyon sikligini ve sepsis nedeni ile hastane yatigini
azalttigr gosteriimistir. 2019 yilinda yayinlanan bir galismada ise
BCG’nin viral enfeksiyonlara karsi koruma sagladigi, latent virs
enfeksiyonlarindaki reaktivasyonu engelledigi, viral enfeksiyon
iliskili morbidite ve mortaliteyi azalttigi saptanmistir (9). Kizamik
asisinin ise ¢cocukluk déneminde (3 veya 5 yila kadar) % 30-
86 arasinda degisen mortalite azalmasina neden oldugu
gOsterilmistir (8). Benzer sekilde, BCG agsisi olanlarda da, diger
hastaliklara karsi 6lim oraninda % 25’lik bir azalma bildirilmistir
(13). Asllarin bu, egitiimis bagisiklik ve c¢apraz koruma ile
sagladigi heterolog etkisinin COVID-19 icin de etkili olabilecegi
dustndlmistar (14-16). Asllarin bu heterolog etkilerinin daha
sonra yaslanma, immunosupresyon ve komorbidite durumlari
ile azalabildigi gorbimuastlr, bu da c¢ocuklan ¢ocukluk c¢agi
asilarinin korumus olabilecedi hipotezini destekleyebilir (3).

a. Egitilmis Bagisiklik: BCG asisinin non-spesifik, koruyucu
etkilerinin agr kombine immun yetmezlikli farelerde de
gdzlenmesi; bu korumanin T ve B lenfositlerden bagimsiz bir yol
ile oldugunu gostermistir (17). Bu non-spesifik koruyucu etkinin,
monosit, makrofaj ve NK htcreleri gibi dogal immun hicrelerin
fonksiyonel ve epigenetik olarak yeniden programlanmasi
sonucu ortaya clkan ‘egditilmis immunite” araciigi ile oldugu
dastntlmdstur  (18,19). CUnkU asilarin; innate hucrelerin
epigenetik trankripsiyonel olarak yeniden programlanmasini
saglayarak, micro RNA artisina yol agip, myeloid hicre
proliferasyonunu arttirdiklan ve aorobik glikolizasyona dogru
metabolik kayma sagladiklar ve tim bunlarin sonucunda ise
egitiimis innate immudn hafizayr indUkledikleri  g&zlenmistir
(20). Egitiimis bagisikligin indUksiyonunun ise, iliskili olmayan
patojenler ile ikincil uyanm sonucunda; makrofaj ve monositlerin
tepkisini, sitokin salinmini ve reaktif oksjien Uretimini arttirdigi
gdzlenmistir (19). Ek olarak, daha once fare modelinde
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gosterilen; 6lumcul polimikrobial sepsise karsi canli zayiflatiimis
mantar susu ile aslamanin, uzun O6muarld myeloid tUrevi
baskilayici hticreler araciligi ile septik inflamasyonu ve mortaliteyi
azaltmasindan yola ¢ikilarak; asllar ile ortaya gikan egitiimis
immun yanitin indtkledigi uzun &murld myeloid supresan
hiicrelerin, COVID-19 iliskili septik inflamasyonu ve mortaliteyi
azaltabilecegdi 6ne sUrdlmustur (15). Fakat bu egitimli bagisiklik
hicrelerin agidan sonra yalniz 1 yil boyunca dolasimda kaldigi
gbzlenmistir, bu da; bu konudaki gorus ayriliklarina yol agmistir
(21).

b. Capraz Reaksiyon: Baslangicta hedeflenen bir T klonundan
farkll hedeflerde de beklenmedik reaktivite olusmasi olarak
tanimlanmaktadir. Yani bir T hucresinin birden fazla epitopu
taniyabilmesidir. CD8-T hUcrelerinin ayni viral protein Uzerindeki
iki epitop arasinda, yakindan iligkili virtslerin benzer proteinleri
arasinda veya ayni virGs igindeki benzer iki protein arasinda
capraz reaktivite gosterebildigi goérdlmustir (22). Lenfosit
bagimli bu mekanizma ile sekonder enfeksiyonun daha hizl
temizlenmesinin saglanabilecegi gérilimustir (23). COVID-19
ile de cocukluk gcagi asllari arasindaki bezer protein ve epitoplar
sayesinde T lenfosit yanitinin tetiklenebilecegini 6ne siren
calismalar mevcuttur (14). Bu mekanizmalar ile ¢ocukluk ¢agdi
agllarnin COVID-19’a ve siddetli akciger-sistemik etkilerine
karsi da koruma saglayabilecedi ileri surllerek cesitli calismalar
baslatiimistir.

COCUKLUK GAGI ASILARI VE COVID-19’A KARSI
ETKILERI

. BCG Asisi

BCG asisl tum dinyada en ¢ok kullanilan agilardan birisidir
(16). Cesitli calismalar BCG asllama programi olan Ulkelerde,
olmayanlara gére COVID-19 morbidite ve mortalitesinin
azaldigini gdstermistir (24-32). Ornegin, Shet A ve ark. (33)
BCG asisi yapilanlarda yapiimayanlara gére mortalitenin 5.8 kat
azaldigini bulmuslardir. Escobar ve ark. (25) ise ¢alismalarinda
sosyoekonomik olarak benzer olan Avrupa Ulkelerindeki BCG
agllanma indeksleri ile COVID-19 iligkili mortalite oranlarini
karsilastirmiglardir. BCG indeksindeki her %10’luk artigin
COVID-19 mortalitesinde %10.4 azalma ile iligkili oldugunu
g6zlemlemislerdir. Ayrica hastaligin yayllmasini da engelledigi
distntlmdstur, 6rnegin Kinoshita ve ark. (34), calismalarinda
1999-2002, 2004 ve 2012 vyillarndaki rutin infant BCG
asllama kapsamina gore, Japonyadaki iller arasi COVID-19
prevelanslarini  degerlendirmiglerdir;  1999-2002  arasinda
asllama kapsami %40’lardayken, 2006-2010 vyillari arasinda
Ulkede, bu oran giderek arttinimisti. BCG agisinin kapsaminin
artmasi ile COVID-19 prevelansi arasinda negatif korelasyon
saptadiklan gibi gen¢ nesil arasinda (20-34 ve 40-54 vyas
gruplarinda, 65 yas ve Ustline gore karsilastinldiginda ) da
yerel COVID-19 yayimasinin énlenmesinde énemli bir etkisinin
oldugunu 6ne strmuglerdir.
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Bunlarin disinda, BCG asisinin, daha dnce saglikl génullilerdeki
sari humma agisinin viremisini azaltmasindan yola ¢ikilarak;
COVID-19 virlise karsi olusturulan asin immin yaniti da
Onleyerek suUper inflamasyonu azaltabilecedi ve bu yolla da
mortaliteyi azaltabilecedi 6nesurdlmustir (35,36). CUnku
SARS-CoV-2'nin  hiperinflamasyon ile sitokin firtinasina yol
acarak, COVID-19 ile iliskili akut solunum sikintisi sendromuna
ve bununla da mortaliteye yol actigi gdzlenmistir (36,37).

Pereria M ve ark. (26) ise, farkli bir konuya deginerek, orijinal BCG
suglarini kullanan Ulkelerde, degistiriimis BCG suslan kullanan
Avrupa Ulkelerine kiyasla daha diisiik COVID-19 vaka &lim oran
kaydedildigini (Japonya -% 5.4; Brezilya -% 4,7 ve Fransa -%
15.1’e kargl Russia -% 1.4, italya- % 14.5 ve Birlesik Krallk%
14.0) belirterek, bu durumun farkli BCG suslarinin COVID-19
siddeti ve mortalitesi Uzerinde farkli etkilere sahip olabilecegini
dUsUndUrdigunt vurgulamiglardir. Buttn bu galismalarin aksine;
BCG asisinin COVID-19 a karsi koruyuculugunu desteklemeyen
calismalar da mevcuttur (38-41). Hamiel ve ark. (38) israilde
BCG asisi baslanmadan 3 yil énce (1979-1981 dogumiular) ve
baslangicindan 3 yil sonra (1983-1985 dogumlular) dogan 2
grubu birbiri ile karsilastirdiklar calismalarinda, hem COVID-19
+ sikliginda, hem de agir hastalik sikliginda fark bulamamislardir.
Yine cesitli calismalarda gelir seviyesi, COVID-19 test yapima
oranlar, COVID-19'un Ulkelere gelis zamani  gibi faktérler
dikkate alinarak asi yapima oranlari ile COVID-19 prevelans
ve Olim oranlarinin tekrar degerlendirimesi ile BCG asisinin
koruyuculugunun saptanmadig belirtilmistir (39,40,42). Ayrica
BCG asi kampanyasi olan Ulkelerde de agir vakalarin ve limlerin
olmasli veya tam tersi agl politikasi olmayan Ulkelerde de korunan
insanlarin olmasinin - BCG’nin koruyuculugu hipotezine ters
dUstugu belirtiimistir (23,41). Bunlarin disinda, 6ne strtlen BCG-
KKK asllarinin egitimis immunite ile COVID-19’a karsl koruma
sagladigi gortstne karsit olarak ta, egitimis immunitenin 3ay
veya 1 yila kadar surebildigi, sonrasinda azalarak kayboldugu
belirtilerek, dolayisi ile addlosanlardaki hastaligin daha az ve
daha iyi olmasinin bunun ile agiklanamayacag 6ne surulmdstur
(23). BCG vyapilan ve yapiimayan bazi Ulkeler arasinda COVID-
19’a bagl mortalitelerde ¢ok kugUk bir farklilik olsa da, bunun
ulusal enfeksiyon kontrol politakalari, sosyal mesafe, insanlarin
davranis degisiklikleri, dnceki yerel enfeksiyonlar, ACEI2 genetik
polimorfizmi gibi c¢esitli faktdrlerden etkilenmis  olabilecegi
belirtilerek bu konuda daha fazla c¢alismaya ihtiyag oldugu
vurgulanmistir (42). Ayrnica BCG’nin ¢gesitli faktorler tarafindan
maskelenmis  kUgUk bir koruyucu etkisinin olabilecegi, fakat
bunun netlestirimeden gindemde tutuimasinin BCG asl
politikasi olan Ulkeleri iyimserlige iterek onlar icin zararl sonuclara
yol acabilecegi konusunda da uyarda bulunulmustur (42).

Il. Kizamik Kizamikgik Kabakulak (KKK) Asisi

KKK asisi, tim dunyada uzun yillardir glvenilir bir asi olarak
uygulanmaktadir. Bazi yazarlar, bilinen bir agl olmasi ve riskli bir
asl olmamasi sebebi ile, COVID-19 ve KKK agisi arasindaki ¢ne
strtlen iliskiyi géz éniine alarak, COVID-19’un yol actig kéti



tablolar ve mortaliteye karsi gegici bir ¢6zUm ve profilaksi olarak
risk grubunun KKK ile asllanmasini énermiglerdir (15,43,44).

Adam young ve ark. (14), SARS-CoV-2 ve kizamik¢gik virlisindn
Makro (ADP-riboz-1”- fosfataz) alanlan arasinda % 29’luk
bir amino asit dizisi homolojisi  oldugunu belirlemislerdir. Bu
homolog sekanslarin sagladigi aktivasyonun antikor seviyesini
arttirarak hastalik yukinU azaltabilecegini bildirmiglerdir. Ve risk
grubunun KKK asist ile asilanmasinin, COVID-19’dan korumasa
da, hastaligin koéta gidisini azaltabilecegini éne surmuslerdir
(14). Benzer sekilde Sidig ve ark. (45) SARS-COV2 virls spike
glikoproteini ile hem kizamik flzyon proteini hem de kizamikgik
glikoprotein zarfi arasindaki homoloji sayesinde, KKK asisi
le olusan humoral bagiskigin COVID-19’a karsi koruma
saglayabilecegi gérisunde olduklarini ancak deneysel analiz
yapilmasi gerektigini belirtmislerdir (45).

Gold JE ve ark. (46) ise kabakulak IgG titresi ile COVID-19
siddetinin ters orantlll oldugunu g&stererek, KKK asisi ile
COVID-19 siddeti arasindaki teorik iliskiyi desteklediklerini
bildirmiglerdir.

Fidel ve ark. (15), yetiskinlerde KKK asilamasinin dtsuk riskli
oldugunu ve egitimis immudn sistem hipotezi dogru ¢ikarsa;
yetiskinlerde KKK (pekistirici)  asllamasinin,  COVID-19
pandemisinin  kritik bir déneminde hayat kurtarmak igin
“dusuk riskli yiksek 6dulll” bir dnleyici tedbiri temsil edecegini
belirtmislerdir. Aslinda KKK asisinin, zaten yuksek riskli
yetiskinlerde (yani saglik calisanlari) ve 1957’den énce dogmus
ve aglyl gocukken almamis kisilerde tavsiye edilmekte oldugunu
belirtmislerdir. KKK asisini ¢ocuklukta almis olan yetiskinlerin
muhtemelen hala hedeflenen virUslere karsl antikor titrelerine
sahip olabilecegdi, ancak daha kisa 6murli egitimli dogustan
gelenldkositlere sahip olmadiklarini vurgulamiglardir. Bu nedenle,
KKK asisl, yasl yetiskinler icin en azindan kizamik, kabakulak
ve kizamikgiga karsl ek koruma saglayacakken; egitimli
dogustan gelen htcrelerin eklenmesi ile COVID-19’un en kotl
sekellerine karsi da koruma saglayabilecegini vurgulamisglardir
(15). Anbarassu A ve ark. (43), asl suglar tarafindan ortaya
clkanlan IFN’lerin, koruma saglamada vahsi tip hastalik
suglarindan daha verimli oldugunu ve yine aglyla indtklenen
NK hucrelerinin, antiviral aktivitelerinin de daha guclt ve saglam
oldugunu vurgulayarak KKK agisi ile indtklenen IFN’lerin, NK
hicrelerinin ve ¢apraz koruyucu antikorlarin basaril bir sekilde
S-CoV2'yi  Onleyip, iyilestirebilecegini  belirtmislerdir.  Ayrica
COVID-19 a karsi bir immun-profilaksi icin KKK asisinin yeniden
tasarlanabilecegini 6nermislerdir (43).

Nazrul islam ve ark. (44) ise artan kizamik insidansi ve son
baharda gortlen influenza ataklarina dikkat cekerek, bu ki
hastaligin yol agacag alt solunum yolu enfeksiyonlari ve hastane
yatiglarnnin gerek hastalari gerekse risk altindaki bakici ve
ebeveynlerini, hastaneden COVID-19 bulagi riski ile karsi karsiya
getirebilecegini belirtmislerdir. KKK asisinin kizamiktan, influenza
asisinin ise influenzadan hastane yatislan azalttigr bilinmektedir,
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KKK ve influenza asilannin bu yéni ile de COVID-19 a karsi
toplumsal bir koruyuculuk saglayabilecegi vurgulanmistir (43).
Ayrica Kizamik hastaliginn influenza gibi diger hastaliklarin
gelisimini kolaylagtirdigini, bu yiizden COVID-19’a da yatkinlg
arttirabilecegi konusunda uyarnda bulunarak KKK asisinin bu
yonlyle de korumaya katki saglayabilecegdini belirtmislerdir (44).

Larenas-Linnemann DE ve ark. (47) ise hipotezden 6teye giderek
COVID-19 baslangicinda 255 kisiyi KKK asisi ile agllamiglardir.
Bu gruptan 36 kisinin COVID-19’a yakalandigini, hepsinin
de hafif olarak gegcirdigini bildirmiglerdir (sadece 1 hastada 1
gunlik oksijen ihtiyaci oldugunu onunda &ncesinde astiminin
oldugunu belirtmigler). Benzer sekilde, USS Roosevelt'teki ABD
donanmasindaki, 955 denizcide COVID-19'un hafif siddette
gorilmesinin  (yalnizca bir hastaneye vyatis) KKK asilarinin
yaplimasinin bir sonucu olabilecegdi dne strllmustdr (48).

Bunlarin aksine, KKK agisinin COVID-19 a karsi koruyuculuguna
elestirel veya karsit goriis sunan yazarlar da olmustur (49-
50). Desphande S ve Balaji S, Hindistanda Edmonston-
Zagreb susunu igeren KKK asisinin kullanildigini ve bunun da
seropozitifliginin erigkin yaslara kadar devam ettigini, bu ylzden
booster doz gerekmedigini belitmislerdir (49). Ayrica, sekans
homoloji benzerligi ¢alismalarina atfen ise ayni homolojinin
E.Coliile veya diger bir cok coronavirUs tipleri ile saglanabilecegi
bunun COVID-19’dan korumayacagi, ama enfeksiyonun kot
gidisatina faydall olabilecegini ancak Klinik galismalar olmadan
her birinin birer spekulasyondan ibaret oldugunu vurgulamisglardir
(49).

ll. influenza Asisi (IA)

Dinya saglik 6rgutl mevsimsel influenza asisini hamileler, 65
yas Ustl olanlar, kronik hastaliklar olanlar ve saglik galisanlari
olmak Uzere risk grubuna rutin olarak 6nermektedir (51).
Bazi calismalarda %60’a kadar varan COVID-19, influenza
koenfeksiyonu bildirilmistir (52).

influenza agisinin influenzaya karsi koruyuculugu ve hastane
yatislarini azaltugi bilinmektedir. COVID-19 ile benzer sezona
denk gelen Ulkeler icin influenza vakalarinin azalmasi, COVID-19
olmayan hastalara bakmak igin gereken kaynaklari ve is gicinu
azaltarak Ulkelere ek fayda saglayabilecedi 6ne surUimuastar
(53).

Ayrica COVID-19 ve influenza, benzer semptomlar ile ortaya
cikabilecegi icin, influenza virlsinin azaltimasinin, COVID-
19’un 6zgulligunu de arttiracadl vurgulanmistir (53).

Pietro Ragni ve ark. (54), italyanin Reggio Emilia eyaletinde 17608
kiside influenza agisinin COVID-19 tanisi ve gidisatina
etkisini  degerlendirdikleri  galismalarinda; influenza asisinin
hastaneye yatis ve 6lum Uzerinde etkisinin olmadidini ama
dzellikle >65 yastaki kisilerde COVID-19 poxzitifligini azaltigini
bildirmiglerdir. Amato M ve ark. (55) ise ¢alismalarinda, 65 yas
ve Uzerindekilerde influenza asisinin; COVID-19 seroprevelansi
ve hastane yatisl, yogun bakim gereksinimi ve mortalitesi
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Uzerindeki etkilerini regresyon analizi ile degerlendirmislerdir.
65 yas ve Ustiinde asilama kapsaminda %1’lik artigin, italyan
populasyonda  seropozitifikte 78560, hastaneye vyatista
2512, yogun bakim ihtiyacinda 353 ve mortalite de1989 Kisi
azaltabilecegini saptamiglardir. Bu bulgular sonucunda da,
influenza asisinin COVID-19’un yayilmasini ve siddetli klinik bulgu
vermesini azalttigini rapor etmislerdir. Massoudi ve ark. (56) halk
saghg calisanlar arasinda COVID-19 hastaligina yakalanan
ve yakalanmayanlan 2019-2020 sezonunda influenza agsisi
yaptirma durumlarina gore degerlendirdikleri galismalarinda,
COVID-19 pozitifligi olan 80 kisiden sadece 3'Unln influenza
asisi yaptirmis oldugunu ama COVID-19 negatif olan 181
kisiden ise 87’sinin asili oldugunu gdzlemlemislerdir. Kontrollerle
karsilandiginda agilanmanin COVID-19’a yakalanmay azalttigini
(OR: 0.04 (95% CI: 0.01-0.14) vurgulayarak risk gruplarinin
asllanmasini énermiglerdir (56).

Yazarlar asl planlamalarnnin  gdézden gegcirilmesini
etmiglerdir (53-56).

tavsiye

Iv. Hepatit A (Hav) Asisi

Faik saralioglu ve ark. (57), hepatit A duyarliigi ile Ulkeler
arasindaki 6lum oranlarindaki farkliliklari analiz ettiklerinde;
hepatit A duyarligi yiksek (bagisiklidr dusik) Ulkelerde
COVID-19 iligkili ¢ltim riskinin 27.8 kat yiiksek oldugunu tespit
etmislerdir. Bagisiklik yaniti bozuldugu igin diyaliz hastalar agir
hepatit A enfeksiyonu igin risk grubundadir bu ytzden HAV asisi
ile asllanmaktadirlar (58). Faik sarialioglu ve ark. (57) 2420 diyaliz
hastalarindan sadece 30 kisinin (yaklasik 1/1000) COVID-19
hastaligina yakalandigini, ve bu gruptan randomize secilen
227 hastada bakilan HAV antikorlarinin %94.7’sinde pozitif
oldugunu goérmuglerdir. Bu ¢alismalar hala devam ediyor olsa
da HAV antikorlarinin COVID-19’a karsi koruyucu olabilecegini
belirtmislerdir. Ayrica ayni ekip yazilarinda ‘Princess Diamond’
seyehat gemisinde bulunan 3711 mdurettebat ve yolcudan
712’sinin hastalandigini ve 60 yas Ustl hastalardan %57 sinin
asemptomatik gecirdigini diinya geneline goére yiksek olan
bu oranin gemiye binmeden 6nce yapilan Hepatit —A asisi ile
iliskili olabilecegini belirtmiglerdir. HAV asisinin neden oldugu
immdn yanitin, adaptif bir capraz reaksiyon ile COVID-19
enfeksiyonuna karsi koruyucu olabilecegini belirtmislerdir (57).
Fakat bu calismalar heniiz HAV agisinin COVID-19’a karsiligs
koruyuculugunu goéstermek icin yeterli dlizeyde olmayip yeni
klinik ve molekiler dizeyde calismalara ihtiyag duyulmaktadir.

V. Pertusis (Bogmaca) Asisi

Ismail ve ark. (23), tiim diinyada gocuklarin COVID-19’dan daha
az etkilenmesini saglayabilecek bir asinin, tim dinyada yaygin
yapilan ve c¢ocukluk ddneminde koruma saglarken, erigkin
dénemde hatirlatici doza gereksinimin oldugu bir asi olmasi
gerektigi gorusunU ortaya koymuslardir. Bu kriterlere pertusis
asisinin uyabilecegini belirtmislerdir. Pertusis ve COVID-19
arasindaki olasl sekans benzerligi ve capraz reaktif antikorlarin
ve T hicrelerinin, koruyucu olabilecegini belirtmislerdir (23).
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Fakat bu calisma hipotez Uzerine yapllabilecek calismalari
belirtmektedir. Bu konuda yapimis klinik calisma suanda
ingilizce literatirde bulunamamuistir.

SONUG

Cesitli galismalarda, cocukluk cagd rutin agilarinin, COVID-
19’a ve diger olasi yeni pandemik enfeksiyonlara karsi spesifik
tedavi ve agilar gelistirilene kadar gegici koruma saglayabilecegi
belirtiimektedir. Fakat calismalar genellikle hipotez seklinde
oldugu icin koruyucu olup olmadigi konusunda kesin bir
kaniya varabilmek igin klinik ve molekUtler dizeyde galismalar
gerekmektedir. Fakat konunun ehemmiyeti géz 6nune alinarak,
ulusal asi programlarina 6nem verilerek, bu konuda yeni
stratejiler gelistirilebilir. Asllarin rapel dozlarinin yapilmasi, saglk
galisanlari gibi risk gruplarinin asilanmasi denenebilir.
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