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AMAC ve KAPSAM / AIMS and SCOPE

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

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

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

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

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

Dergimiz asitsiz kagida basiimaktadir.
Abonelik islemleri

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

Yazarlarin Bilimsel ve Hukuki Sorumlulugu

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

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

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

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

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

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

Journal is published on acid free paper.

Subscription

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

Scientific and ethical responsibility

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

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

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

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

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

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

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

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

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

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

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

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

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

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

3. Yayinlanacak kopyanin son onayi.

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

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

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

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

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

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

Yazarlar Turkiye Cocuk Hastaliklari Dergisi’ne bir yazi génderirken,
yazilarin telif haklarini Turkiye Cocuk Hastaliklari Dergisi'ne devretmis
olmayi kabul ederler. Yayinlanmamak 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)) Oneriler’ne uygun olarak hazirlanmalidir (Aralik 2019'da
glncellenmistir - http://www.icmje.org/icmje-recommendations). Bu
liste agagida gorulebilir.
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CONSORT Randominize kontrollli calisma

STROBE Gozlemsel epidemiyolojik ¢alismalar

STARD Tani yontemleri

PRISMA Sistemetik derleme ve metaanaliz

ARRIVE Deneysel hayvan calismalari

TREND Randomize olmayan tutum ve davranis ¢alismalar

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

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

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

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

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

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

Kapak SayfasininHazirlanmasi:

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

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

Onemli Uyari: Kapak sayfasi ayri bir belge olarak ytiklenmelidir.

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

Anahtar kelimeler:

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

YAZI TURLERI
Orijinal Arastirma Makalesi

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

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

Baslhk: En ¢ok 20 kelime

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

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

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

Kaynaklar: En ¢gok 40.

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

Cogu okuyucu ilk olarak baslik ve ¢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 City
Hospital, Children’s Hospital. The journal is published in accordance
with independent, unbiased, and double-blind peer review principles.
The journal is published bimonthly (January, March, May, July,
September, November)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

MANUSCRIPT PREPARATION

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

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

CONSORT Randomised controlled trials

STROBE Observational epidemiological research
STARD Diagnostic accuracy

PRISMA Systematic reviews and meta-analysis
ARRIVE Experimental animal studies

TREND Non-randomized public behavior

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

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

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

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

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

Preparation of the Manuscript Title page:

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

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

Important Notice: The title page should be submitted separately.

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

MANUSCRIPT TYPES

Original Articles:

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

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

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

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

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

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

Review Articles:
Word count: up to 5000

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

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

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

References: up to 80

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

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

Case Reports:

Word count: up to 2000

Abstract: up to 200

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

References: up to 15

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

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

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

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

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

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

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

Tables

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

Figures and Figure Legends

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

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

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

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

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

REFERENCES

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

If the reference is a journal;

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

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

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

If the reference is a journal supplement;

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

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

If the reference is a book;

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

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

If the reference is a book chapter;

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

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

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

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

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

If the reference is an online journal:

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

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

If the reference is a website:

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

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

If the reference is a thesis:

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

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

REVISIONS

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

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

CHANGE OF AUTHORSHIP AND WITHDRAWAL REQUEST
Change of Authoship

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

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

Withdrawal Policy

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

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

In a case where a manuscript has taken more than six months’ time
for the review process, that this allows the author for withdrawing
the manuscript.
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Factors and Relationship Between Type 1 Diabetes and Infection
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oz

Amag: Tip 1 diabetes mellitus (Tip 1 DM), ¢cocukluk ve ergenlikte en sik gorilen endokrin-metabolik bozukluktur. Bu
calismada, Tip 1 DM’de k&t metabolik kontrol icin risk faktérleri, olgularda enfeksiyon siklidi, eslik eden otoimmun
hastalik sikligi, Tip 1 DM’un final boyuna ve viicut kitle indeksine (VKI) etkisinin saptanmasi planlanarak tedavi ve
izlemlerinin tekrar gézden gecirimesi amaclanmigtir.

Gerec ve Yontemler: Bu calismaya Tip 1 DM’li 184 ¢ocuk ve ergen dahil edilmistir. Hasta dosyalar retrospektif olarak
incelenmistir ve hastalarin sosyodemografik dzelliklerini ve enfeksiyon dykusunu igeren bir anket uygulanmistir.

Bulgular: Dahil edilen vakalarin%53.5’i kiz,%46.7'si erkek olup yas ortalamasi 12.71+0.31 yildi. Ortalama tani yasl
7.71+0.29 yIl iken ortalama Hb1ac degeri 8.45+1.78'di. Ortalama HbA1c degeri ile tip 1 DM igin aile dykUst, ev halki
bUydklagu, ikametgah ve aylik gelir arasinda bir korelasyon bulunmadi. Tip 1 DM kronik bir hastalik olmasi nedeni ile
hastalarda nihai boya etkisi, hedef boy ile nihai boy karsilastirilarak yapildi. Nihai boya ulasan 29 hastanin hedef boylarini
gectigi goruldu. Metabolik kontrolin bir gostergesi olan ortalama HbA1c degeri arttikgca mikroalbUminUri ve néropatinin
arttigi saptandi. Olgularda hastanede yatis gerektirecek ciddi enfeksiyon olmadigi ve yillik ortalama enfeksiyon sayisi 2,3
oldugu goéruldu. Enfeksiyon sikliginda artis saptanmadi.

Sonug: Sonug olarak, Tip 1 DM’li hastalarda k&t metabolik kontrol igin risk faktorl olarak hastalik stresi ve artmis
yas, ergenlik, sosyoekonomik durum, diyet dnerilerine uyumsuzluk ve kontrol ziyaretlerine gelememe tespit edilmistir.
Gelistirilmis metabolik kontrol ile hastalarin hedef boya ulastigi gérulmUstir. Hastalarmizda enfeksiyon oraninda artis veya
hastanede yatmayi gerektirecek ciddi enfeksiyon goriimemistir. LiteratUr ile benzer otoimmun hastalik sikligr izlenmigtir.

Anahtar Soézciikler: Hemoglobin A1C, Enfeksiyon, Metabolik, Tip 1 Diyabetes Mellitus

ABSTRACT

Objective: Type 1 diabetes mellitus (Type 1 DM) is the most common endocrine-metabolic disorder at childhood and
adolescence. In this study, it was aimed to determine the risk factors for poor metabolic control in Type 1 DM, the
frequency of infection in the cases, the frequency of accompanying autoimmune diseases, the effect of Type 1 DM on
the final height and body mass index (BMI) and to review the treatment and follow-up.

Material and Methods: The present study included 184 children and adolescent with Type 1 DM. The patient charts
were retrospectively reviewed and a questionnaire was applied including sociodemographic characteristics of the
patients, and history of infection.
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Results: Of the cases included, 53.5% were girl whereas 46.7% were boy with a mean age of 12.71+0.31 years. Mean age at diagnosis
was 7.71+0.29 years while mean Hb1ac value was 8.45+1.78. No correlation was found between mean HbA1c value and family history
for diabetes mellitus, household size, residency and monthly income. Since type 1 DM is a chronic disease, the final dye effect in
patients was made by comparing the target height with the final height. It was observed that 29 patients who reached to final height
passed over their target height. It was determined that as the mean HbA1c value, which is an indicator of metabolic control, increased,
microalbuminuria and neuropathy increased. There was no severe infection requiring hospitalization. The mean number of infection per
year was 2.3 and there was no increase in the frequency of infection.

Conclusion: In conclusion, duration of disease and increased age, puberty, socioeconomic status, incompliance to dietary recommendation

and failure in attending control visits were identified as risk factor for poor metabolic control in patients with Type 1 DM. It was found that
patients reached to target height by improved metabolic control. No increase in infection rate or severe infection requiring hospitalization was

observed in our patients. The frequency of autoimmune diseases was similar to the literature.

Key Words: Hemoglobin A1C, Infection, Metabolic, Type 1 Diabetes Mellitus

GiRiS

Diyabetes mellitus tek bir hastallk tablosu olmayip etiyoloji,
patogenez ve genetik yonden farkliliklar gdsteren hastaliklar
grubudur. Gocukluk ve addlesan déneminin en sik gordlen
endokrin-metabolik bozuklugu olan Tip 1 DM insulinin eksikligi
sonucu gelisen karbonhidrat, yag ve protein metabolizmalarinda
bozukluklarla karakterizedir (1).

Glikozile hemoglobin (HbA1c), diyabetin baslangic tanisi
ve daha sonraki takibinde metabolik kontrolin iyi bir
gostergesidir. HoAlc, ISPAD’a gore <%7.5 optimal, %7.5-
9 arasinda suboptimal ve >%9 kotli metabolik kontrol olarak
sinflandinimistir. Iyi bir metabolik kontrol ile diyabetin mikro
ve makrovaskuler komplikasyonlarinin - énlenebilecegdi veya
geciktirilebilecedi bilinmektedir (2).

Tip 1 DM'de iyi metabolik kontroltin saglanmasi icin multidisipliner
bir ekip calismasi gerekmektedir. Bu ekipte, pediatrik endokrinolog,
diyabet hemgiresi, diyetisyen ve psikolog bulunmalidir.
Sosyoekonomik durumun kéti olmasi, diyabet slresinin (yasi)
uzamasl, diyabetik ketoasidoz (DKA) atak sikiidi, dUzensiz
poliklinik kontrolu, ailedeki birey sayisinin fazla olmasi, psikolojik
durum bozuklugu ile HbA1c arasinda anlamli iligki oldugu
bildirilmistir (2,3).

Baz epidemiyolojik ¢alismalarda, diyabetes mellitus (DM) (Tip
1 DM ve Tip 2 DM’li tim hastalar) hastalarinin enfeksiyonlar
icin DM hastasl olmayanlara gdre daha sik tedavi gérdugunu
gosterilmesine ragmen, DM enfeksiyon riski Uzerindeki etkisinin
bUyUKIGGU aktif bir arastirma sorusu olmaya devam etmektedir.
Gogu calisma, genel populasyonla karsilastiridiginda DM’lu
hastalar arasinda enfeksiyon riskinin arttigini desteklemektedir,
ancak bu riskin biyUkligu belirsizdir (4-6). Ozellikle DM, deri
ve yumusak doku enfeksiyonlari ve ardindan genitoUriner,
gastrointestinal malign eksternal otit ve solunum yolu
enfeksiyonlar ile iliskilendirilimistir (4).

Bu calismada, Tip 1 DM’de kotl metabolik kontrol igin risk
faktorleri, olgularda enfeksiyon sikligl, eslik eden otoimmin
hastalik sikligi, Tip 1 DM’un final boyuna ve vicut kitle indeksine
(VKI) etkisinin saptanmasi planlanarak tedavi ve izlemlerinin
tekrar gbzden geciriimesi amagclanmistir.
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GEREGC ve YONTEMLER

Bu calisma, Akdeniz Universitesi Hastanesi Gocuk Endokrin
Klinigi’nde takip edilen son bir yilda en az bir poliklinik bagvurusu
olan ve en az bir yildir Tip 1 DM tanisi ile takipli olan 184 Tip 1
DM tanili olgu incele

nerek yapiimistir. Bu ¢alismada olgulara ait dosyalar retrospektif
olarak degerlendirilip, hastalara bir anket uygulanmistir.
Olgularin dosyalarinda, anamnez, sistemik muayene, eslik eden
hastaliklar hastalikla ilgili komplikasyon ve tedavi bilgileri ayrintili
olarak incelenmistir.

Ankette hastalarin, yasli, cinsiyeti, boyu, kilosu, hedef boyu,
anne ve baba meslegi, anne ve babanin egitim durumu, ailenin
aylik geliri, evdeki birey sayisi, yasanilan yer, hastanin tani aldig
tarih, tani mevsimi, insulin rejimi, hastanin diyet ve egzersiz
yapip yapmadigi, poliklinik kontrol sikligl, kan sekeri profili tutup
tutmadig, ailede diyabet tanili birey varlidi, instlin dozlarinin kim
tarafindan yapildigi, hipoglisemisi olup olmadigdi, son bir yil icinde
diyabetik ketoasidoz veya ek bir neden ile hastane yatisi olup
olmadigl, son bir yil icinde enfeksiyon dykUsu sorgulanmigtir.

Hastalann metabolik kontrol ve komplikasyonlar ISPAD
konsensus kriterlerine goére degerlendirildi. Hastalarin son bir
yillk ortalama glikozile hemoglobin (HbA1c) dizeylerine goére
metabolik kontrolleri belirlendi. Ortalama HbA1c <%7 ise iyi
metabolik kontrol, %7-9 arasinda ise orta metabolik kontrol
ve >%9 ise kotl metabolik kontrol olarak degerlendirildi (2).
Diyabetik ketoasidoz, vendz kan gazi degerlerinde pH <7.30-
HCO3<15 mcg/l olmasi ve kan sekeri >300 mg/dl, idrarda
keton cikmasi olarak tanimlandi (7). Tum olgularin tanidaki
ve son muayenelerindeki VKi'leri [VKi=Agirik (kg)/(boy =m)?]
hesaplandi. Olgularin VKIi, Neyzi ve ark.’nin (8) Tirk toplumu
standartlarina  gbre deg@erlendirildi. Hastalann dosyalardan
alinan vicut agrrliklan blyUk terazi ile, boylari ise ayakkabilar
cikariimis olarak Harpenden Stadiometre ile ayni kisi tarafindan
Olgtimastdr. DM yasl; DM tanisinin konuldugu tarihten son
muayene tarihine kadar gegen stre hesaplandi. Olgularin ilk tani
esnasinda anti-glutamik asit dekarboksilaz antikoru (Anti-GAD)
instlin (IAA) ve adacik hiicre (ICA) antikorlari degerleri varsa
kaydedildi. TUm olgularin kullandigr insulin rejimleri, guinltk dozu



(Gnite/kg) kaydedildi. Olgularin 3 aylik araliklarla son bir yil icinde
bakilmis olan HbA1c degerinin ortalamasi alindi. Tip 1 DM’e
eslik eden otoimmun hastaliklar kaydedildi. Otoimmun tiroidit
tanisi, serbest tiroksin (sT4) dusuk, tiroid stimulan hormon (TSH)
ve tiroid otoantikor (anti-hTG ve anti-TPO) yuksekligi ile konuldu.
Diyabetik mikrovaskuler komplikasyonlardan; mikroalbuminuri,
en az iki kez albumin ekskresyonunun (30-8300 mg/gun) Uzeri
olmasli kabul edildi. Retinopati tanisi, fundoskopi ve gerekirse
renkli fundus fotografi ile tani konuldu. Noropati tanisi ise, fizik
muayene (el ve ayaklarda agri, uyusma, ignelenme ve geceleri
olan agr1, kaslarda glgsuzlik, dokularda beslenme bozukluklari,
ciltte renk degisiklikleri) ve EMG bulgulari ile konuldu. Coélyak
hastaligi tanisi, antigliadin IgA, doku transglutaminaz IgA ve
kolonoskopi bulgulart ile konuldu.

Hastalarda enfeksiyon goértime sikligi anket ile sorguland..
Son bir yilda sekizden fazla enfeksiyon, ikiden fazla ciddi sints
enfeksiyonu, ikiden fazla pnémoni ve ikiden fazla derin doku
enfeksiyonu gegirme, primer immun yetmezlik agisindan uyarici
siklikta kabul edildi (9).

Biyokimyasal Analiz Metodlari

Biyokimyasal testler olarak; glukoz, olgulara ait serumlar
bekletimeden, Roche COBAS 8000 otoanalizbr cihaz ile
hekzokinaz yontemiyle mg/dl olarak 6lguldi. TSH, s-T3, s-T4’Un
her biri icin ayr roche ticari kiti kullanilarak Roche COBAS 8000
otoanalizériinde elektrokemiliminesans immunoassay (ECLIA)
yontemi ile calisildi. Test kitinde normal referans araliklari; s-T3
icin 1.8-4.6 pg/ml, s-T4 icin 0.93-1.7 ng/dl, TSH icin ise 0.27-
4.2 plU/ml. HbA1c, Roche COBAS 8000 otoanalizérinde
Roche ticari kitleri kullanilarak turbidimetrik yontem ile élguldu.
Sonuglar yizde HbA1c (normal arallk %4.8-5.9) ve ayni
zamanda mmol/mol olarak degerlendirildi. Roche COBAS
8000 otoanalizériinde kolorimetrik yontem ile Roche ticari kiti
kullanilarak idrarda albumin miktarina bakildi. Beklenen referans
araliklart: Yenidogan (0-4 gunluk) 2.8-4.4 g/dl, ¢ocuk (4 gin-14
yas), 3.8-5.4 g/dl, cocuk (14-18 yas) 3.2-4.5 g/dl (Bu referans
araliklan kullanilan kittin referans araliklandir).

Akdeniz Universitesi Tip Fakultesi, Klinik Arastirmalar Etik
Kurulu’'ndan onay alnmistir (15.03.2013/107). Ailelerinden
yazill onam alinarak 184 olgu c¢alismaya dahil edildi. Onam
alinamayan hastalar ¢alisma disinda birakildi.

istatistiksel Degerlendirme

Veriler SPSS 18.0 (Chicago) kullanilarak analiz edildi. Orneklemi
tanimlamak icin frekans dagilimi, ortalama, standart sapma gibi
tanimlayici istatistikler kullanildi. iki grubun stirekli dagilimlarin
analizinde test varsayimlarina gére Student-t testi ya da Mann-
Whitney U testi yapildi. Cok grubun surekli dagilimlarinin
analizinde test varsayimlarina gore Kruskal-Wallis analizi yapildi.
Fark bulunan gruplarin belirlenmesinde ikiserli karsilastirmalar
icin Mann-Whitney U testi kullanildi. Gruplara gére kategorik
verilerin analizinde Ki-kare testi kullanildi. Olciim degiskenlerin
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iliski analizinde test varsayimlarina gére Spearmann korelasyon
analizi kullanildi. Analizlerde farkliliklarin belirlenmesi icin %95
anlamlilik diizeyi (ya da a=0.05 hata payi) kullanimistir.

BULGULAR

Bu calisma Akdeniz Universitesi Tip Fakdiltesi Hastanesi Cocuk
Endokrin Kilinigi'nde takip edilen Tip 1 DM tanili 0-18 yas
arasinda 184 olgu Uzerinde gerceklestirildi.

Olgularin %53.3’U (98) kiz, %46.7’si (86) erkek olarak saptandi.
Olgularin cinsiyetleri arasinda anlamli bir fark saptanmadi.
Olgularin ortalama yasi 12.73+0.31’di. Olgularin %11.4°0 (21)
0-6 yas arasinda, %31.6’si (58) 6-12 yas arasinda, %57’ si
(105) 12 yasindan biyUktd. Tedavi sonrasi vicut kitle indeksi
ortalamalan  19.98+0.30, tani yasl 7.71+0.29, ortalama
diyabet yasi 4.93+0.26 ve ortalama insllin dozu (Unite/kg/gun)
0.88+0.02 olarak hesaplandi (Tablo ).

Tani aninda, olgularin %34.8'i (64) 6 yasindan kiglk, %49.5 i (91)
6-12 yas arasinda, %15.7’si (29) 12 yasindan bUytktt. Olgular
en sk 6-12 yas araliginda tani almisti.

instilin tedavisi olgularin %34.2’sinde (63) anne, %0.5’inde
(1) baba, %1.6’sinda (3) bakici, %63.6’sinda (117) kendisi
tarafindan uygulanmaktaydi. Olgularin %32 (59) ailede Tip 1
veya Tip 2 diyabet 8ykuist mevcut oldugu saptandi.

Olgularin ortalama HbA1c degerleri 8.45+1.78’di. Olgularin
cinsiyetine gore HbA1c degerleri arasinda anlamli farklilik
saptanmadi. Al yasindan kuguk olgularn ortalama HbA1c
degerleri 7.61+0.26, 6-12 yas arasindaki olgularin ortalama HoA1c
degerleri 7.98+0.18, 12 yasindan bUyUk olgularin ortalama HbA1c
degerleri 8.89+0.19'du. Olgularin yasi arttkga HobA1c degerlerinde
artis saptandi (p: 0.001). Yas ile HbA1c arasinda pozitif ancak
glicsUz korelasyon saptandi (r:0.30, p : 0.0001).

Tablo I: Calismadaki olgularin genel 6zellikleri.

Ortalama Dset;';:;:tn
Yas 12.73 0.31
Tedavi sonrasi VKI 19.82 0.30
Tani yasl 7.71 0.29
Diyabet yag| 4.93 0.26
HbA1c 8.45 1.78
Ortalama insulin dozu 0.88 0.02
VKi: Viicut kitle indeksi

Tablo II: Olgularin otoantikor verileri.

Anti  Antiinsiillin islet  Anti-TPO/

GAD Ab cellAb  anti-HTG
Pozitif (%) 89.5 52.8 59.1 10.3
Negatif (%) 10.5 48.2 41.9 89.7
n 68 123 44 184

n: Tetkik edilen hasta sayisi

Turkiye Cocuk Hast Derg /Turkish J Pediatr Dis / 2022; 16: 353-361
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Tablo IlI: Olgularin son bir yilda enfeksiyon verileri.

Nezle Orta kulak iltihabi Sintizit Bogaz iltihab1 Zatiire Agizdayara Ciltte yara iYE ishal

n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
0 50 (27) 171 (93) 158 (86) 144 (78) 184 (100) 175 (95) 176 (96) 164 (89) 153 (83)
1 73 (40) 10 (5.4) 18 (9.8) 21 (11) 0 9 (4.9 4(2.2) 13(7.1) 23 (13)
2 39 (21) 2(1.1) 6 (3.3) 7 (3.8) 0 0 3(1.6) 2(1.1) 3(1.6)
3 14 (7.6) 1(0.5) 2(1.1) 10 (5.4) 0 0 0 5(2.7) 5 (2.7)
4 3(1.6) 0 0 2(1.1) 0 0 0 0 0
5 5(2.7) 0 0 0 0 0 0 0 0

IYE: [drar yolu enfeksiyonu

Tablo IV: HbA1c ve diyabet yasi ile komplikasyonlarin
iligkisi.

Yok Var P

Mikroalbumindri

HbA1c (Ort) 8.23 9.13 0.009

Diyabet yasi (Ort) 4.42 6.68 0.004
Noropati

HbA1c (Ort) 8.23 11.33 0.004

Diyabet yasi (Ort) 4.65 5.66 0.358

Olgularin  diyetleri  sorgulandi. Diyetine uymayan olgularin

ortalama HbA1c degerleri 8.77+1.63’di, ara ara diyete uyan
olgularin ortalama HbA1c degerleri 8.63+1.74’dl,dUzenli diyet
yapan olgularin ortalama HbA1c¢ degerleri 8.15+1.85di. Diyetine
dikkat eden olgularin HbA1c degerleri daha disUk saptandi (p:
0.030). Olgularin %44’G diuzenli diyetine uyarken, %15.2’si hig
diyetine uymamaktaydi, %40.8’i ise ara ara uymaktayd.

Olgularin egzersiz bilgileri ve egzersiz yapmalari ile HbA1c degeri
arasinda iliski degerlendirildi. Gruplarin egzersiz yapmasi ile
HbA1c degerleri arasinda iliski saptanmadi (p: 0.330). Olgularin
%10.9’ u egzersiz yapmiyor, %59.8’i ara ara yapiyor, %29.3’ U
dUzenli egzersiz yapiyordu.

Ailede diyabeti olan hastalarin ortalama HbA1c degeri
8.49+1.62, ailede diyabeti olmayan hastalarin ortalama HbA1c
degeri 8.43+1.86 bulundu. iki grup arasinda anlaml fark
bulunmadi (p: 0.720).

Olgularin kendisi disinda ailede yasayan birey sayisi sorgulandi.
Evde kendi disinda iki kisi olan olgularin ortalama HbA1c
degeri 8.00+1.14, Ug kisi olan olgularin ortalama HbA1c degeri
8.17+1.72, dort kisi olan olgularin ortalama HbA1c degeri
8.53+1.87, dort kisiden fazla olan olgularin ortalama HbA1c
degeri 8.75+1.84 olarak saptandi. Ailedeki birey sayisinin
artmasiyla olgularnn HbA1c degerlerinde artis oldugu saptandi
(0:0.410)

Olgular i, ilce ve kdyde vyasamalarina gbére gruplandi.
Olgularin %48.4°G (89) il merkezinde, %34.8’i (64) ilcede,
%16.8’si (31) kdyde yasamaktaydi. Il merkezinde yasayanlar
ortalama HbA1c’si 8.26+1.71, ilcede yasayanlarin ortalama
HbA1c’si 8.51+£1.66, kdyde yasayanlarin ortalama HbA1C'si
8.84+2.17'di. ilmerkezinde yasayan olgularin HoA1c ortalamasi
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daha dusuk saptanmasina ragmen istatistiksel acidan anlamli
iliski saptanmadi (p: 0.480). Olgularin gelir dagiimi sorgulanmig
olup gelir gruplar ile HoA1c deg@erleri arasinda anlamli fark
bulunamadi (p: 0.580).

Uzun etkili + G¢ doz kisa etkili kullanan grup ile iki doz orta
etkili + U¢ doz kisa etkili insulin kullanan grup karsilastirid.
Gruplar arasinda anlamli fark bulunamadi (p: 0.160). Olgularin
%83’ kan seker profili tutmaktaydi. Kan seker profili tutma ile
HbA1c degerleri arasinda anlamli farklilik saptanmadi (p: 0.080).
Olgularin %15.8’i glinde iki kez kan sekerini dlgerken, %49.5’i
glnde dort kez, %23.4’0 gunde alti kez ve %11.3’0 glnde
altidan fazla kan sekeri 6lcimU yapmaktaydi Gunlik kan sekeri
Olcuim sayisi ile HbA1c dizeyi degerlendirildi. Aralarinda anlamli
iliski saptanmadi (p: 0.210).

Hastalarin HbA1c degeri poliklinik kontrol sikligina gére
degerlendirildi. Olgularin blyUk ¢ogunlugu U¢ ayda bir kontrole
gelmekteydi. Dizenli kontrole gelen hastalarin ortalama HbA1c
degeri 8.28+0.13 digerlerine gére daha dusik saptandi (p:
0.001).

Olgularin tani aninda ve son poliklinik kontrollerinde kaydedilen
VKIi ortalamalan incelendiginde tedavi sonrasinda hem kiz
hem erkek olgular icin istatistiksel agidan anlamii olarak VKI’
nde artis gozlendi (p:0.000). Hastalarin tani aninda DKA varligi
degerlendirildi. Kiz hastalarin %57.1'inde, erkek hastalarin
%46.5’inde tani aninda DKA vard.. istatistiksel olarak anlamli
farklilik yoktu (p:0.150). Hastalarin basvuru sirasinda, toplam
%52.2'sinde DKA tablosu vardi. Tani aninda kiz hastalarin
%24.5’inde (24), erkek hastalarinise %16.3’tinde (14) enfeksiyon
oldugu saptandi. Olgularin cinsiyeti ile tanida enfeksiyon tanida
arasinda anlamli iliski saptanmadi (p: 0.070). Olgularin %26.6’sI
(49) sonbaharda, %29.3’U (54) kisin, %26.1’i (48) ilkbaharda ve
%17.9’u (83) yazin tani almisti (Sekil 1). Olgularin son bir yilda
DKA gecirme sikliklari incelenmistir. Hastalarin 27’ si son bir
yllda DKA atagi gecirmistir. Hastalarin %2.1’inde tekrarlayan
DKA atagi mevcuttur.

Antikor bakilabilen 68 olgunun %89.5’'inde  anti-GAD,
123 olgunun %52.8’inde anti-insulin antikor, 44 olgunun
%59.1’inde islet cell antikoru ve tim olgularin %10.3’tnde tiroid
otoantikorlari pozitif olarak saptandi (Tablo Il). Merkezimizde
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Sekil 1: Olgularin tani mevsimleri.

Sonbahar

Anti-GAD, anti-instlin antikor ve islet cell antikoru olgularin tani
aldigi dénemde calislamadigindan ve bazi olgularin dosyalarina
kaydedilmediginden sadece bilgilerine ulasilan  olgular
degerlendirmeye alinmistir.

Hastalarda enfeksiyon sikligi anket ile geriye yonelik olarak
sorgulanmistir. Son bir yilda olgularin %78.8’i en az bir kez
enfeksiyon gegirmisti %21.2 enfeksiyon gecirmemistir. Yillik
ortalama enfeksiyon sayisi 2.3 olarak saptandi. Olgularda
sekizden fazla enfeksiyon geciren olgu mevcut degildi. Ayrica
hastaneye yatis gerektirecek agir enfeksiyon olgusu yoktu.

Hastalara hangi hastaligi ka¢ kez gecirdikleri soruldu. 73 olgu bir
kez, 39 olgu iki kez, 14 olgu Ug¢ kez, Ug olgu dort kez, bes olgu
bes kez nezle oldugunu belirtti. On olgu bir kez, iki olgu iki kez,
bir olgu Uc¢ kez orta kulak enfeksiyonu gecirdigini belirtti. 18 olgu
bir kez, alti olgu iki kez, iki olgu U¢ kez sinUzit gegirmis. 21 olgu
bir kez, yedi olgu iki kez, 10 olgu Ug kez, iki olgu dort kez bogaz
iltihabl gecirmis. Dokuz hastanin bir kez agizda yarasi olmus.
Dort olgunun bir kez, G¢ olgunun iki kez cilt yarasi olmus. 13
olgu bir kez olgu iki kez, bes olgu U¢ kez idrar yolu enfeksiyonu
gecirmis. 23 olgu bir kez, U¢ olgu iki kez, bes olgu Ug¢ kez ishal
olmus ( Tablo IlI).

Son bir yilda olgularin %11.4°tnde (21) bir kez agdir hipoglisemi
olurken, %2.2’sinde (4) iki kez, %0.5’inde (1) ise Uc¢ kez agir
hipoglisemi olmustu. Son bir yilda olgularin %3.3’Une (6) bir
kez glukagon uygulandigi, %1.1 olguya (2) ise iki kez glukagon
uygulandigi saptandi.

Olgularin diyabetik komplikasyonlar acgisindan bakildiginda
16’sinda mikroalbuminri, altisinda néropati, bir olguda retinopati
saptandi (34). Olgularin komplikasyonlari, HoA1c ortalamasi
ve diyabet yasi ile birlikte degerlendirildi. Mikroalbumindri
gelismesi, HoA1c ortalamasi ve diyabet yasi arttikga arttigi
saptandi. Noropati gelismesi, HbA1c ortalamasi arttikga
artarken diyabet yasi ile degerlendirildiginde istatistiksel agidan
anlamli bulunmadi.

Hastalarda mikroalbumindri  saptanmayan grubun HbA1C
ortalamasi  8.23 iken, mikroalbumintri saptanan hasta
grubunun HbA1c ortalamasi 9.13’dl. Aradaki fark istatistiksel
olarak anlamli bulundu (p:0.009). MikroalbuminUri saptanmayan
grubun ortalama diyabet yasli 4.42 iken, mikroalbumindri
saptanan grubun ortalama diyabet yasi 6.68 bulundu. Aradaki
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fark istatistiksel olarak anlamli bulundu (p:0.004). Noéropati
saptanmayan hastalarin ortalama HbA1c degderi 8.23 iken,
ndropati saptanan olgularin ortalama HbA1c degeri 11.33
olarak bulundu. Aradaki fark istatistiksel olarak anlamli bulundu
(p:0.004). Noropati saptanmayan olgularin ortalama diyabet
yasl 4.65 iken ndropati saptanan olgularin ortalama diyabet
yasl 5.66 bulundu. Aralarinda istatistiksel olarak anlamli fark
bulunmadi (p:0.350) (Tablo V).

Puberte gelisimini tamamlamis olan toplam 29 hastanin hedef
boy ortalamalar (168 cm+0.08) ve son poliklinik kontroltindeki
boy ortalamalan (170 cm+0.09) karsilastiridi. Ortalamaya gore
degerlendirildiginde hastalarin hedef boylarini yakaladigi saptandi.

TARTISMA

Diyabetes mellitus tek bi r hastalk tablosu olmayip etiyoloji,
patogenez ve genetik yonden farkliiklar gosteren hastaliklar
grubudur. Cocukluk ve addlesan déneminin en sik gértlen endokrin-
metabolik bozuklugu olan Tip 1 DM, insUlinin salglanmasinda ya
da etkisinde yetersizlik sonucu gelisen karbonhidrat, yag ve protein
metabolizmalarinda bozukluklarla  karakterizedir (1). Diyabetik
hastalarda iyi metabolik kontrol saglanmasi ile mikrovaskuler
ve makrovaskller komplikasyonlarin — dnlenebilecedi  veya
geciktirilebilecegi  bilinmektedir. Metabolik kontrolin en dnemli
gostergesi HoA1c olup, ISPAD’a gére <%7.5 iyi, %7.5-9 arasinda
orta ve >%9 Kkotl olarak sinflandinimistir (10). Calismamizda
ortalama HbA1c degeri %8.45 olarak bulundu, bu diger calismalar
le benzerdi (11,12).

Tip 1 DM’de olgularin metabolik kontroll ile yas ve diyabet
sUresi arasinda iliski oldugu bildiriimistir. Birgok calisma diyabet
sUresinin  uzamaslyla metabolik kontrolin zorlasacagini ve
diyabet slresi 10 yili asan olgularda komplikasyon riskinde
artisin olacagini bu yUzden diyabet sUresi uzayan hastalarda
metabolik kontrol i¢in daha dikkatli olunmasi gerektigini
bildirmistir (11,13,14). “Scottish Study Group for the Care of
the Young Diabetic (DIABAUD2)” yaptigi ¢calismada 1609 tip 1
DM’lu ¢ocukta, bulgularmiza benzer sekilde ortalama HbA1c
dizeyini, %8.9 olarak saptamig, &zellikle 12 yasin Ustlinde
olanlarda anlamli olarak yuiksek (%9.5) bulmuslardir (11).
Olgularimizin HbA1c degeri ortalamasi %8.45 olup, suboptimal
metabolik kontrol sinirlarinda yer almaktadir. Addlesan yas
grubundaki olgularmizin  HbA1c ortalamasi %8.89 olarak
saptandi. Addlesan doéneminin  psikolojik durumu, yasin
artmasiyla ailenin hasta Uzerindeki denetimin zayiflamasi, okula
baslama ve beraberinde sik enfeksiyon gibi gevresel faktdrlerin
devreye girmesi, puberte ve hastaligin kronik karakteri, HbA1c
degerlerinin yUiksek olmasini agiklayabilir.

Tip 1 diyabetteki cinsiyet dagiliminin farkliik gésterdigi bildirilmistir.
Ornegin hastaligin sk gorildigu Finlandiya ve Norveg gibi Ulkelerde
erkeklerde daha sk, israil ve Polonya gibi insidansin diistik oldugu
Ulkelerde kizlarda daha sik oldugu bildirilmistir (15). Kandemir
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ve ark.(16) yaptg calismada cinsiyetler arasinda farkliik
saptanmamisti.  Bizim calismamizda da olgularin cinsiyet
dagiimi benzerdir, %53.3’0 kiz, %46.7’si erkektir.

Tip 1 DM’ nin sik gérdlme yasl 5-7 yas ve pubertenin basladigi
adolesan yas grubudur. 5-7 yas grubu cocuklarda, okula
baslamayla infeksiyonlara daha fazla maruz kalma suglanirken,
pubertal ddnemde ise pubertenin etkisi ile artan seks steroidleri,
blylme hormonu ve ddénemin ruhsal stres faktorlerinin rolU
dustntlmektedir (1). Tip 1 DM’un giderek 5 yas altinda daha
sik géruldugu bildirilmistir (17,18). Tagkin ve ark.’nin Bursa’da
yaptigi galismada diyabet tani yasi 1-6 yas ve 10-16 yas
arasinda pik yapmaktadir (19). Kandemir ve ark. (16) Ankara’da
477 hastayl kapsayan calismada, diyabet tani pik yasi 12-14 yas
grubu arasi olarak bildirmiglerdir (16). Calismamizda ortalama
tani yasi 7.71 olarak bulundu. Olgularin %35.2’si 6 yas altinda,
%49.5’i 6-12 yas arasinda tani almistir. Tani yasi olgularimizin
blyUk cogunlugunda 12 yas altinda olup (%84.7), pik yasi 6-12
yas araligi olarak saptanmistir.

Diyabetik ketoasidoz (DKA), insulin eksikliginin ciddi bir
sonucu olup Tip1 DM’lu cocuklarda 6nemli dlciide mortalite
ve morbiditeye neden olan bir durumdur (20). Cocuklarda
DKA insidansi, dunyanin degisik bolgelerinde farkll olup,
genellikle %25-30 oraninda oldugu bildirilmistir (21). Bideci ve
ark.(22) 1995-1999 vyillar arasi tip 1 DM tanisi alan hastalarda
DKA ile basvuru oranini %50 olarak bulmusken, 2000-2004
yilllari arasinda bagvuranlarda %34.1’e kadar dustugunu
gormusglerdir. DKA sikigindaki bu azalmanin s6z konusu
faktorlerin dizelmesiyle ilskili oldugu dustundimastir. Taskin
ve ark.’nin (19) Elazi§ ilinde yaptiklar calisma DKA tablosu ile
basvuru oranini %59.5 olarak gosterirken, Kocabas ve ark. (23)
Akdeniz yoresinde basvuru aninda DKA tablosunu hastalarin
yaklasik 1/3’Unde saptamiglardir. Calismamizda hastalarin
%52.2'si DKA tablosu ile bagvurmustur. Hastanemizin Antalya
ve cevresindeki il ve ilgeler icin bdlge hastanesi olmasi, bu
oranin yiksek olmasina neden olmus olabilir. Calismamizda,
23 (%12.5) hasta bir kez, dort (%2.1) hasta birden fazla DKA
nedeniyle hastaneye yatmistir. Egitim, sosyal iletisim araglariyla
saglik bilinci gelistirimesi ve gocuk endokrinoloji hizmetlerinin
Ulkede yayginlasmasi ile erken tani ve daha iyi metabolik
kontrolin saglanmasi, tekrarlayan DKA oraninin dismesini
saglayacaktir.

Bircok calismada dusik sosyoekonomik durumun, koétu
metabolik kontrol ile iligkili oldugu bildirimistir. Gallegos-
Maceas ve ark. (24) yaptigi 184 tip 1 diyabet tanili hastanin
sosyoekonomik durumu degerlendirildiginde, dusuk aile geliri
olan hastalarda metabolik kontroliin kotl oldugu saptanmistir.
Anne - baba egitimi ile metabolik kontrol arasinda iligki
saptanmamistir (24). Hassan ve ark.(25) yaptigi calismada HbA1c
dUzeyi ile sosyoekonomik dizey arasinda iliski saptanmistir.
Galismamizda da, ailelerin aylik geliri, evde yasayan birey sayisl,
yasadiklar yer ile kotl metabolik arasinda iliski saptanmamistir.
Sosyoekonomik olarak olgularin blydk cogunlugunun ekonomik
olarak dusUk duzeyde olmasina ragmen metabolik kontrol
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ile iliskisinin anlamli olmamasi anket doldurulurken hastalarin
ekonomik durumlarinin yeterli degerlendirmemis olabilecegini
akla getirmektedir. Ayrica anlamli iliski saptanmamasi olgularin
buyUk cogunlugunun (%64.1) dustk gelire sahip olmasina da
baglanabilir.

Yapilan calismalarda, Tip 1 DM’un en fazla sonbahar ve kig
aylarinda tani aldigr bildirilmistir (26). italya’da yapilan calismada
kisin daha sik iken, Glven ve ark. (28) yaptigi bir calismada,
Samsun’da Tip 1 DM’lu ¢cocuklarin en fazla sonbahar ve kis
aylarinda basgvuru yapti@ bildiriimistir (27). Elazig’da yapilan
calismada ise tip 1 diyabet tanisinin en fazla kis ayinda oldugu,
en az ise sonbahar ve ilkbahar aylarinda oldugu gérdlmastar
(19). Bala ve ark. (29) yaptigi bir calismada ise en ¢ok sonbahar
ve kis aylarinda bagvuru oldugu bildirilmistir. Bizim ¢alismamizda
da yazin en az bagvuru mevcut iken kig, ilkbahar ve sonbahar
mevsimleri arasinda anlamli bir farkliik saptanmamigtir.

Tip 1 DM’ lu hastalarda insulinin kullanima girdigi yillarda bUytime
gelisme geriligi bildiriimisti. Orta, uzun ve hizli instlinlerin
kullaniimasi ile normal blylme ve gelismenin saglandigi
bildirilmektedir (30). Calismamizda pubertelerini tamamlamig
29 hastanin final boyu ortalamasinin (170 cm) hedef boyu
ortalamasini (168 cm) gectigi gdrdlmusttr. Oldukca iyi metabolik
kontrollli olgularin normal bUydme ve gelisme gosterdikleri
saptanmigtir. Uygun insulin tedavisi ve iyi metabolik kontrol
ile Tip 1 DM’lu hastalarin normal bldylme gelisme sagladigi
gorulmektedir.

Hastalarimizin, tani sirasinda ve son poliklinik kontrolindeki
VKi skorlar karsilastirildiginda; tedaviyle VKi skorunun belirgin
olarak arttigi gézlenmistir. Bu artis istatistiksel olarak anlamli
bulunmustur. Belgika ve Fransa galismalarinda benzer olarak
takipte hastalarin VKi anlamii olarak arttigi bildirilmistir (14,31).
Ancak hastalanmizin VKI skoru ile HbA1c arasinda anlamli iligki
saptanmamistrr. lyi metabolik kontrol icin suprafizyolojik dozlarda
insulin uygulanmasi, bazen de hastalarin kendi uygulamalari ile
ornegin fazla yemek yediklerinde instlin dozlarini yukseltmeleri
neden olmaktadir. Ancak insulin ve kilo iligkisi bir kisir dénguye
dénusebilir. Bu nedenle saglikll beslenme ve duzenli egzersizin
Tip 1 DM’ i ¢ocuklarda bir hayat tarzi olarak benimsenmesi
metabolik kontrol diizeyine ¢ok olumlu etki yapmaktadir (23).

Pediatrik hastalarda diyabet yonetimi, insulin tedavisi disinda,
hasta ve ailelerinin egitimi diyetisyen ve psikolojik destegi
icermelidir. instlin tedavisinin yaninda hastalann diyetlerine
dikkat etmesi ve egzersiz yapmay! ihmal etmemesi gereklidir.
Bunun yaninda hastalarin poliklinik kontrollerine dizenli gelmesi
metabolik kontrolleri agisindan ¢ok 6nemlidir. Fransa’da
Pediatri Diyabet Grubu tarafindan yapilan calismada diyetini
ve egzersizlerini tam uygulayan, gun icinde daha fazla glukoz
6lcimu yapan hastalarda daha iyi metabolik kontrolin saglandidi
gorilmustir (14). ABD’de yaplilan baska bir calismada adélesan
hastalar kan sekeri 6lglim sayisi acisindan degerlendirilmistir.
Kan sekeri 6lcim sayisi arttikga HbA1c seviyesinde anlamii



disme gosterdigini bildirmistir (3). Calismamizda diyete uyma
ve sik poliklinik kontrolU ile hastalarin HbA1c duzeyleri daha
dustk saptanmistir. Egzersiz ve kan seker 6lgUm sayisi ile
HbA1c arasinda anlamli iliski saptanmamistir.

Tip 1 DM’ de tanida Anti GAD %60-80, ICA %70 ve IAA%35-
60 oraninda pozitif olabilecegi bildiriimistir (16). Karjaleinen ve
ark’nin(32) calismasinda %34.7 oraninda otoantikor pozitifligi
saptandig! bildirilmigtir. Bizim ¢alismamizda antikor bakilabilen
68 olgunun %89.5'inde Anti-GAD, 123 olgunun %52.8'inde IAA,
44 olgunun %59.1'inde ICA poxzitif saptanmistir. Merkezimizde
Anti-GAD, IAA ve ICA hastalarin tani aldigi dénemde zaman
zaman calisilamamasi, ailelerin maddi veya bagka nedenlerle
bu tetkikleri yaptirmamasi ve/veya bazi hastalarda kayitlarin
dosyaya islenmemesi nedeniyle veriler tUm hastalar
kapsamamaktadir.

Tip 1 DM’ de uzun dénemde gorilen mikrovaskuler komplikasyonlar
nefropati, retinopati ve noéropati olusturmaktadir. Prepubertal
dénemde, dzellikle 12 yas altinda gértime sikligr diistk iken, puberte
déneminden sonra ve tani anindan bes yil sonra metabolik kontrol
ile iliskili olarak mikrovaskuler komplikasyonlarin gértime sikliginin
arttigl bildirilmektedir (33). Hiperglisemi komplikasyonlar icin
baslica etkendir ve iyi glisemik kontrol diyabetin mikrovaskuler
ve  norolojik  komplikasyonlarini  engellemekte  veya
geciktirmektedir (13). Simsek ve ark. (34) Turkiye'de yaptiklari
1032 hastay kapsayan ¢ok merkezli galismada, néropati %2.6,
retinopati %1.4, persistant mikroalbumintri %5.4 oraninda
goruldtgu  bildiriimistir.  Calismamizda hastalarin %8.7’sinde
mikroalbumindiri, %3.5’inde ndropati, %0.6’sinda retinopati
saptanmistir, higbir olguda kardiyomiyopati saptanmamistir.
Hastalarda mikroalbumindri ve néropati ile HbA1c duzeyi
arasinda anlamli iliski bulunmustur. Hastalarda néropati ile
ortalama HbA1c dlzeyi arasinda anlamli iligki bulunmamustir.
Diyabet yasi ile mikroalbuminUri arasinda anlamli iliski mevcut
iken ndropati ile arasinda anlamii iligki saptanmamistir. HbA1c
dizeyi ve diyabet yagl ile komplikasyonlar arasindaki iligki
Simsek ve ark’nin (34) yaptidi ¢cok merkezli calisma sonuclari
ile benzerdir.

Tip 1 DM’ lu hastalarda hipoglisemi korkulan komplikasyonlardandir.
Gocuklarda yapllan calismalarda agir hipoglisemi ile metabolik
kontrol arasinda iligki olmadigr bildiriimistir (35). Bizim galismamizda
hastalarin HbA1c degerleri ile agir hipoglisemi arasinda anlamli
iliski saptanmamustir. Hafif hipoglisemiler ile HbA1c degerleri
arasinda pozitif korelasyon saptanmisti. Fransa’da Pediatri
Diyabet Grubu yapilan 2579 hastayl kapsayan calismada
ise HoA1c degerleri ile agir hipoglisemi arasinda anlamli iligki
bildiriimistir. Bu cgalismada HbA1c degeri daha dustk olan
hastalarda daha sik agir hipoglisemi gelistigi ve agir hipoglisemisi
olan hastalarin instlin dozu ortalamasinin daha ytksek oldugu
bildirilmistir (14). Belgika calismasinda farkll olarak HbA1c
degeri daha yuksek olan olgularda agir hipoglisemi daha fazla
goruldugu ve hipoglisemilerin diyabet suresi ve instlin dozunun
yUksek olmasi ile iligkisi oldugu bildirilmistir (31).
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Tip 1 DM’da hashimato troiditi en sk goérllen otoimmun
hastaliktir. Antikorlarinin pozitifligi prevalansi %12.1-23.4 iken,
hipotiroidi sikigl %4-18 oldugu bildiriimektedir (36). Simsek
ve ark. (34) otoimmun tiroid hastaligl sikigini %12 olarak
bildirmistir. Karaglzel ve ark. (37) calismalarinda %38.6
oraninda tiroid otoantikor pozitif bulundugunu bildirmistir. Bala
ve ark. (23) calismalarinda %5.9, Kocabas ve ark. (29) %12.2
oraninda otoimmun troidit saptadiklarini bildirmiglerdir. Bizim
de olgularmizin %8.7’sinde hipotroidi, %10.3’'Unde de tiroid
otoantikor pozitifligi saptanmistir.

Tip 1 DM tanill hastalara ¢gélyak hastaligi da eslik edebilmektedir.
Tip 1 diyabet tanill cocuklarda yapilan ¢calismalarda %3.1 ile %7.4
arasinda degisen siklikta ¢olyak hastalidr oldugu belirlenmistir
(88). Simsek ve ark. (34) cok merkezli calismalarinda Tip 1 DM’li
hastalarin %4.3’Une ¢dlyak hastaligl eslik ettigini bildirmistir.
Calismamizda bir hastada (%0.5) ¢olyak hastaligi mevcuttur.
Addison hastaligl, pernisydz anemi gibi diger otoimmun
hastaliklarla birliktelik gdzlenmemigtir.

Hastalarmizin  ¢ogunlugu yogun insulin tedavisi almaktadir.
instilin dozu (Unite/kg) ve insilin doz sayisi ile HbA1c diizeyi
arasinda istatistiksel agidan anlaml iliski saptanmamistir.
Hastalarimizdan 0.5 Unite/kg ve daha dusik dozda alanlar ile
0.5 Unite/kg’dan ylksek dozda tedavi alan hastalar HbA1c
dizeyi acisindan degerlendirildiginde anlamli  bir farkliik
saptanmamigtir. iskogya’da yapilan calismada da benzer
sonuglar bildirilmistir (11).

Tip 1 DM etyopatogenezinde enfeksiyonlarin rolt oldugu bildirilmistir.
Olgularn  takibinde enfeksiyon sikigi oldugu bildirilmektedir.
Yetiskinlerde yapilan bir galismada diyabet ile asemptomik bakterilri,
piyelonefrit, deri, tirnak ve mukoz membran infeksiyonlar, peridontal
hastaliklar ile iliskisi oldugu bildirilmistir (39). Cocuk hastalarda
yeterli galisma mevcut olmayip erigkin hastalarla yapilan birgok
galisma, diyabet ile enfeksiyon sikhiginin arttigi bildirimektedir.
Jeffrey Model Vakfi immun yetmezlik kriterlerine gore; son bir
yllda sekizden fazla enfeksiyon, son bir yilda ikiden fazla ciddi
sinds enfeksiyonu, son bir yilda ikiden fazla pnémoni, ikiden
fazla derin doku enfeksiyonu gecirme primer immun yetmezlik
acisindan uyarict olmasi gerektigi bildiriimistir (9). Hollanda’da
bir galismada, iki yillik stire boyunca tip 2 diyabet hastalarinda
gbrulen enfeksiyonlarin sayisini degerlendirilmistir. Hasta basina
ortalama 2.4 enfeksiyon (+1.9) ile 193 hastada dort yuz elli
sekiz enfeksiyon meydana gelmistir (6). Calismamizda da
benzer olarak hastalarimizin son bir yilda gecirdikleri enfeksiyon
sikliklar incelendiginde vyillk ortalama enfeksiyon sayisi 2.3
olarak saptanmigtir. Ayrica agir ve hastaneye yatis gerektirecek
enfeksiyon yoktur. Sik enfeksiyon kriterine uyan hasta yoktur.
Bu nedenle enfeksiyon sikliginda artis gosterilememistir.

SONUGC

Sonu¢ olarak; galismamizda Tip1 DM’IU hastalarda, diyabet
sUresi ve yasinin artmasi, puberte, sosyoekonomik durum,
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diyete uymama ve poliklinik kontroline gelmeme, kott metabolik
kontrol igin risk faktdri olarak saptanmistrr. fyi metabolik kontrol
ile hastalarin hedef boyunu yakaladiklar saptanmistir. Hastalarin
VK’ lerinin artmasi dikkati cekmistir. Buna iyi metabolik kontrol
icin, suprafizyolojik dozlarda insulin uygulanmasi veya hastalarin
instllin dozlarni hekim kontroli disinda yUkseltmeleri neden
olmus olabilir. Hastalarimizda enfeksiyon artigi ve hastaneye
yatmayi gerektirecek agir enfeksiyon gézlenmemistir.
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ABSTRACT

Obijective: Interferon-y release tests (IGRAs) and tuberculin skin testing (TST) are important helpful tests for diagnosing
tuberculosis (TB) disease in children. It was aimed to compare the sensitivity and compatibility of QuantiFERON-TB
Gold In-tube test (QFT) and TST used in children with TB and Latent tuberculosis infection (LTBI).

Material and Methods: A total of 118 patients between September 2018 and January 2020 were included in the
study prospectively to determine the case characteristics related to the performance of the tests, and to measure the
sensitivity of these tests.

Results: A total of 118 patients were included in the study; and 13 (11%) patients presented with pneumonia
symptoms and 7 (6%) patients were diagnosed with TB in active TB Contact Screening. TB diagnosis was made 20%
microbiologically. Mycobacterium tuberculosis culture positivity was found to be 10%. None of the patients had acid-
resistant bacilli positivity. The male / female rate was 74/44 in our study (p = 0.006). The median age was found to be
14 (1.17-19.2 years) in males, and 12 (0.33 -17.9 years) in females. The mean age of the LTBI Group was higher than
the TB Group at significant levels (p <0.05), and was similar to the non-infected group (p>0.05). A total of 53.5% of the
patients had a history of meeting someone with tuberculosis, and 97 children were vaccinated with BCG (82.2%). TST
and QFT positivities were 19.5% and 22%, respectively. The most common radiological finding that was detected was
consolidation areas. While there was moderate compliance between TST and IGRA test in patients with TB diagnosis
(kappa =0.50, p=0.025), no compliance was found between tests in LTBI patients. In patients who were diagnosed with
TB and LTBI, the sensitivity of TST was found to be 51.1%, and the sensitivity of QFT was found to be 60.4%.

Conclusion: TST seems to continue as the most preferred method of diagnosis in rural areas with limited resources and
poor laboratory infrastructure due to the costs and technical considerations.

Key Words: Interferon Gamma Release Test, Latent Tuberculosis, Tuberculin Skin Test, Tuberculosis

0z

Amag: interferon-y salinim testleri (IGRAlar) ve tiiberkdilin deri testi (TST) cocuklarda tilberkiiloz (TB) hastaliginin teshisi
icin 6nemli yardmci testlerdir. Bu galismada, TB ve latent tUberklloz enfeksiyonu (LTBI) olan ¢ocuklarda kullanilan
QuantiFERON-TB Gold In-tube testi (QFT) ile tUberkulin deri testinin (TST) duyarliidinin ve uyumunun karsilastinimasi
amaclandi.
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Gerec¢ ve Yontemler: Eylul 2018-Ocak 2020 tarihleri arasinda testlerin performansiyla iliskili vaka 6zelliklerini belilemek ve testlerin du-
yarliigini dlgmek icin 118 hasta prospektif olarak ¢alismaya dahil edildi. TST ve QFT testleri eszamanli yapildi.

Bulgular: Calismaya 118 hasta dahil edildi. Pnémoni semptom ve bulgulari ile basvuran 13 (%11), aktif TB temasli taramasinda 7 (%6)
hasta TB tanisi aldi. TB tanisi %20 mikrobiyolojik, %80 klinik olarak konuldu. Semptomatik hastalik nedeniyle 50 (%42.3) cocuktan aglik
mide sivisinda tlberkUloz belirtecleri calisildi. Mycobacterium tuberculosis kultUr pozitifligi ise %10’du. Hicbir hastamizda asidorezistan
basil pozitifligi saptanmadi. Calismamizda erkek / kadin orani 74/44’di. Ortanca hasta yagsi erkeklerde 14 yil (1.17-19.2 yil), kizlarda ise 12
yil (0.33 -17.9 yil)’di. LTBI grubunun yas ortalamasi TB grubundan anlamli olarak yUksekken (p<0.05) enfekte olmayan grup ile benzerdi
(p>0.05). Hastalarin % 53.5’inde tlberkilozlu biryle karsilasma oykisU vardi ve % 82.2'sinde BCG asisI yaplimist. Saptanan en sik
radyolojik bulgu konsolidasyondu. TB tanili hastalarda TST ile IGRA testi arasinda orta diizeyde (kappa =0.50, p=0.025) uyum saptanirken
LTBI hastalarinda testler arasinda uyum saptanamadi. TB ve LTBI tanil hastalarda TST’nin sensitivitesi %51.1 (%95 CI,36.7-65.3), QFT’nin
sensitivitesi %60.4 (%95 Cl,45.5-73.6)'d!.

Sonug: Maliyet ve teknik hususlar, sinirl kaynaklara ve zayif laboratuvar altyapisina sahip kirsal bélgelerde tanida TST en ¢ok tercih edilen

yontem olarak devam edecek gibi gbzUkmektedir.

Anahtar Sozciikler: interferon gama salim testi, Latent tiiberkiiloz, TUberkulin deri testi, Tuberkiloz

INTRODUCTION

The definitive diagnosis of tuberculosis (TB) disease in children
is made by demonstrating the bacillus microbiologically. The
diagnosis is called “bacteriological diagnosis” in case the
bacillus is shown, and “clinical diagnosis” when it cannot
be shown. Unlike in adults, the rate of showing bacillus is
very low in children. In case the bacilus cannot be shown, the
contact history of the child with infectious TB patients, clinical and
radiological findings, Tuberculin Skin Test (TST), and Interferon-y
Release Test (IGRA) positivity are evaluated together, and the
diagnosis is made in this way. For this reason, TST and IGRA
play important roles in the decision to initiate the treatment for
pediatric TB (1-3).

TST has been employed in supporting the diagnosis when TB
is suspected. However, the sensitivity of TST is limited in severe
forms of TB. For example, TST-positive results are detected only
in 60% of patients with proven TB meningitis. The specificity
of TST is also insufficient as non-tuberculosis mycobacterial
infection and Bacille Calmette-Guerin (BCG) vaccination may
yield false positive TST results (4).

IGRAs have superior test specificity compared to TSTs; however,
the data on their sensitivity in children with TB, especially in
those <5 years old, are limited (2).

In the present study, the purpose was to compare the
performance of IGRA and TST in patients with active TB
contacts, those who had tuberculosis symptoms, those who
admitted to a tertiary pediatric hospital, and those referred to
detect possible Mycobacterium Tuberculosis infection before
using immunosuppressive drugs.

MATERIAL and METHODS

A total of 118 patients who were examined for TB between
September 2018 and January 2020 were included in the

study prospectively. The patients were divided into 3 groups.
Patients who had TB symptoms and / or abnormal radiological
imaging results, those who had active TB contact, and those
who admitted with other reasons (e.g., before using biological
agents) were examined for TB. The IGRA and TST were
performed for all patients. Patients for whom the tests were
not applied simultaneously were excluded from the study.
We examined the medical records of patients, and collected
the data on their demographic, clinical, microbiological and
radiological examinations, and on the presence of BCG Scar
and BCG vaccination history. Complete clinical evaluations
were performed for all patients.

TST (Mantoux Test). In the Tuberculosis Dispensary or in our
hospital, 0.1 ml (5 IU) Tuberculin Solution (PPD-S Tween 80)
was applied with a 26-No needle to the dry skin in the 1/3 upper
front area of the left forearm. The diameter of the induration
that appeared at the test site 72 hours after injection was
measured as millimeter (mm). Interpretation of the tuberculin
test; in children who are not vaccinated with BCG; TST reaction
positive if =10 mm, negative if <10 mm; children with BCG
vaccine were considered positive if = 15 mm and negative if <
15 mm (5).

IGRA Test. This test was done according to the manufacturer’s
recommendations, and the results were evaluated as
summarized below. One ml venous blood sample was taken
from the patients into Nil Control, Mitogen Control, and TB
Antigen Tubes that were included in the kit. The tubes were
shaken gently 10 times and were then incubated at 37°C for
16-24 hours. After the incubation, the RCF was centrifuged
at 2200 to 2300 g for 15 minutes, the plasmas were taken,
and the amount of IFN-y (IU / ml) was measured with ELISA.
The analyzes of the optical density values were made by using
the “QuantiFERON-TB Feron Analysis Software”; and the
results of the analyses were evaluated as positive, negative, or
undetermined (6).

Latent TB Infection (LTBI) was defined as an asymptomatic child
who had a positive TST and / or IGRA result but with a chest
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X-ray not suggesting TB. Active TB was defined as symptoms
suggesting TB, abnormal chest X-ray results consistent with TB,
acid-resistant bacilli stain(ARB) from clinical samples, Nucleic
Acid Amplification Test (NAAT), or Mycobacterium tuberculosis
positivity in culture.

Symptoms suggesting TB were identified as a cough that
lasted more than two weeks, persistent fever, night sweating,
weight loss, lymphadenopathy, hydrocephalus, seizure, and
cranial nerve involvement.

According to the disease site, the definitions were made as
Pulmonary, Central Nervous System (CNS), Extrapulmonary,
and Multifocal (> 1 region) TB.

Laboratory verified disease included children with ARB, NAAT,
or Mycobacterium tuberculosis culture positivity. All cases
who did not meet bacteriological confirmation criteria, but had
pathological images in chest X-rays and who had a positive
response to specific anti-tuberculosis treatment were accepted
as clinical TB.

All contacted children were followed-up at home with 3-month
intervals for 12 months by trained field employees, repeated
symptom screenings were done, and clinical visits were paid if
the child becameill.

Children who were diagnosed with active TB were followed-up
clinically with 2-month intervals and at the end of TB treatment
to evaluate their response to treatment.

Informed consent forms were obtained from the families for the
study.

Approval was obtained from Adiyaman University, Faculty of
Medicine, Ethics Board with the decision number 2018/6-10.

Statistical Analyses

The Statistical Package for the Social Sciences 15.0 program
(SPSS Inc., Chicago, IL, USA) was used for the statistical
analyses. The One-Sample Kolmogorov-Smirnov test was used
to determine whether the continuous data were distributed
normally. Groups were compared using the One-Way ANOVA
or the Kruskal Wallis H test whichever one was appropriate.
As a result of these analyses, the groups which were found
significant were compared with the Tukey’s Multiple Range Test
or Mann Whitney U test (Bonferroni Correction was applied for
p values <0.0167 (i.e., and 0.05/3 comparisons). The results
were reported as Mean+SD or median (Min-Max). Categorical
variables were compared using the Chi-Square Test or Fisher’s
Exact Chi-Square Test whichever was appropriate, and were
expressed as numbers and percentages. The Cohen’s Kappa
Statistic was used for the agreement test. p value < 0.05 was
considered statistically significant.
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RESULTS

The flow diagram of the study is given in Figure 1. A total of 13
(11%) patients who admitted with pneumonia symptoms and
findings, and 7 (6%) patients in active TB contact screening
were diagnosed with TB. LTBI was detected in 23 (19.5%)
patients; and 75 (63.5%) children were not infected.

Clinical and demographic details are given in Table |.

The male / female rate was 74/44 in our study (p=0.006). The
median age was found to be 14 (1.17-19.2 years) in males, and
12 (0.33 -17.9 years) in females.

When the 3 groups were compared in terms of age, it was
found that there were significant differences (p <0.01). The
mean age of the LTBI Group was higher than that of the TB
Group at significant levels (p<0.05), and was similar to that of
the non-infected group (p>0.05) (Table II).

When the 3 groups were compared in terms of TST, it was
found that there were significant differences (p <0.001). The
median TST of the LTBI and TB Groups were higher than that
of the non-infected group at significant levels (p< 0.0167),
and was similar to that of the median TST of the LTBI and TB
Groups (p>0.05) (Table II).

118 patients

63 (53.5 %) Patients
Contacts investigation

49 (41.5 %) Patients
Tuberculosis symptoms
and/or abnormal chest
radiograph

6 (5%) Patients others
(e.g. Before drug use)

7 Patients tuberculosis
___| TST pos=7, IGRA pos=6

13 Patients Tuberculosis -
__| ST pos=3, IGRA pos=5 1 patient Latent
tuberculosis

TST pos=1, IGRA pos=0

7 Patients Latent
tuberculosis

TST pos=2, IGRA pos=5,
TST and IGRA=1
serokonversiyon=1

15 Patients Latent
tuberculosis

TST pos=8, IGRA pos=8
IGRA serokonversion=1

29 Patients Pneumonia
or acute respiratory
infection

TST and IGRA neg

41 Patients Healthy
contacts of
Tuberculosis cases

| TSTand IGRA neg

5 Patients Healthy
TST and IGRA neg

Figure 1: The outline of the study design.




Table I: Characteristics of children enrolled in the study (n = 118).
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A total of 97 children were vaccinated with BCG (82.2%).

Characteristic

n (%)

Because of symptomatic disease, ARB, Mycobacterium

Male

Age (yrs), median (min-max)
BCG vaccinated

BCG non-vaccinated

TST/IGRA test performed

Culture or/and Nucleic acid amplification
(NAAT) method performed (n=20)
Acid fast staining positive
Culture positive (M. tuberculosis)
NAAT positive
Pathology positive
Site of disease
Pulmonary TB only
CNS disease
Extrapulmonary only
>1 site
Pulmonary and extrapulmonary
Pulmonary and CNS disease
Radiological examination performed
Radiological findings
Consolidation
Cavitary lesion
Mediastinal lymphadenopathy
Consolidation and bronchiectasis
Pleural effusion
Abdominal mesenteric lymphadenopathy
Disease confirmation criteria (n=20)
Laboratory
Clinical

74 (62.7%)

13.4 (1.1-19.2)

97 (82.2%)
21 (17.8%)

118 (100%)

2 (2%)
2 (2%)
1(1%)

4 (20%)
16 (80%)

tuberculosis culture, and / or NAAT were examined in fasting
gastric fluid of 50 (42.3%) children. A total of 20 children were
diagnosed with TB; 11 had pulmonary TB, and only one of these
had positive culture, TST was negative, and IGRA was positive;
CNS TB was detected in 1, TST and IGRA were negative, and
NAAT was positive; extra-pulmonary TB was detected in 3; and
5 were diagnosed with multifocal TB. Culture, TST and IGRA
were positive in 2 patients diagnosed with Multifocal TB.

The IGRA and TST tests were performed together on 118
patients. Positive TST was recorded in 23 (19.5%) patients who
were tested, and the induration size ranged between 10 and
20 mm. IGRA positivity rate was 26 (22%). When two patients
who had a history of domestic contact were evaluated again,
immunological transformations were detected in IGRA and TST
(from zero to 16 mm) in one patient, and only in IGRA in the
other patient.

The first-line radiological imaging results were evaluated with
postero-anterior Chest X-rays. Computed Tomography was
performed on 29 (24.5%) patients who had abnormal radiological
imaging results. Although the most common radiological finding
was consolidation areas in patients diagnosed with pulmonary
TB, cavitary lesions were detected in the lungs of 3 patients.

While there was moderate compliance between TST and IGRA
test in patients with TB diagnosis (kappa =0.50, P=0.025), no
compliance was found between tests in LTBI patients.

BCG: Bacille Calmette-Guerin, TST: Tuberculin Skin Test, IGRA:
Interferon-y release tests, TB: Tuberculosis, CNS: Central Nervous
System.

Table Il: Age and Sex Distribution of Study Patients.

The sensitivity of TST was found to be 51.1% (95% Cl, 36.7-
65.3), and the sensitivity of IGRA was 60.4% (95% CI, 45.5-
73.6) in patients diagnosed with TB and LTBI.

Patient number Mean age Std. Minimum Maximum age Median age o
n (%) (years) deviation age (years) (years) (years) p
Boys 74 (62.7%) 13.2 3.56 117 19.2 14 0.083
Girls 44 (37.3%) 11.7 4.11 .33 17.9 12 0.0383
Total 118 (100%) 12.6 3.83 117 19.2 13.41

*Mann-Whitney U test

Table IlI: Three Intragroup Comparison in terms of Age, Gender, Presence of BCG Scar, and Tuberculin Skin Test

Measurements.

Non-Infected (n=75) LTBI (n=23) TB (n=20) p
Age’ 12.58%+3.47 14.522+2.91 10.93+4.95 0.002
Gender' (E/K) 51/24 14/9 9/11 0.164
BCG Scar ' (Yes/No) 16/59 4/19 1/19 0.237
TST (mm)* 0 (0-14) 13 (0-20)¢ 12.5 (0-20)¢ <0.001

*:One Way ANOVA test, @: Means within the same row with different superscripts are significantly different (o <0.05, Tukey's test ), t:Chi square
testi yapildl. #: Kruskal Wallis H test, °@: Medians within the same row with different superscripts are significantly different Mann Whitney U test was
used for multiple comparison (Bonferroni correction was applied for which p-values <0.0167 (i.e., 0.05/3 comparisons). LTBI: Latent Tuberculosis,
TB: Active Tuberculosis, BCG: Bacille Calmette-Guerin, TST: Tuberculin Skin Test.
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Table IV: Comparison of the Results of QuantiFERON-TB gold In-Tube and TST.

QuantiFERON-TB gold In-Tube

- . Kappa p
positive negative
TST

. positive 8 (40%) 2 (10%) 0.50 0.025

TB patients (n=20) negative 3 (15%) 7 (35%)
LTBI (n=23) positiye 5(21.7%) 8 (34.7%) -0.63 0.002

negative 10 (43.5%) 0 (0%)
TB and LTBI (n=43) positive 13 (30%) 10 (23.2%) -0.086 0.571

negative 13 (30%) 7 (16.3%)

TST: Tuberculin Skin Test, TB: Tuberculosis, LTBI: Latent Tuberculosis, TB: Active Tuberculosis .

DISCUSSION

The low rate of bacteriological confirmation and test positivity
in pediatrics continues to be a problem in active TB disease
due to the paucibacillary nature of the disease and the relative
difficulties in collecting sufficient specimens for microbiology (7).
Many children who have clinical TB do not have microbiologically
proven TB. In many studies, clinical TB diagnosis, which is a
less reliable method, is employed (4, 8). In our study, although
we had 20% patients with microbiological evidence, we could
not detect ARB positivity in any of our cases. We believe that
this was because of the lack of our laboratory experiences or
the patient group’s being a pediatric age group, and perhaps
due to insufficient samples.

Although IGRA tests yielded promising results in many studies,
there are few published articles on their performance in
children. Current studies suggest that these tests may be used
and may also be clinically useful in evaluating TB in children
in some cases. Kay et al. (2) found in their study that IGRA
sensitivity was similar to that of TST in children under 5 years
of age, but the sensitivity of these tests decreased in children
who were younger than 2 years of age, undetermined results
were higher in children who were younger than 1 year of age
and in the presence of a Central Nervous System disease.
It was also reported in the same study that IGRA had more
sensitivity than TST in children who were =5 years old and who
had laboratory-approved TB and must be considered as the
preferred immunodiagnostic test (2). In the study conducted by
Ahmed et al. (9), the sensitivity of TST and IGRA were reported
as 50% and 75%, respectively. Connell et al. (10) reported that
although high-level compliance was detected between IGRAs
in their study, there was no compliance between IGRAs and
TST. It was found in another study that the sensitivity of the
QuantiFERON-TB Gold In-tube Test was 92%, the compliance
between IGRAs was high, and IGRAs were also compatible
with TST (11). In our study, the sensitivity of TST was 51%, and
that of IGRA was 60% in patients diagnosed with TB and LTBI.
Eight of our 10 TST-positive TB patients were also found to be
IGRA positivity, and cohen-kappa analysis between the tests
showed moderate agreement. We think that the small number
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of patients with a diagnosis of TB in our study population and
the small number of patients with microbiological evidence may
affect this result and this is a limitation of our study. However,
there was no agreement between TST and IGRA tests in our
LTBI patients. In only 5 of our 23 LTBI patients, both tests were
positive at the same time. TST was positive in 13 patients, while
IGRA was positive in 15 patients. IGRAs are increasingly being
recommended as a replacement for TST. Is the reason for this
discrepancy in our study, false positive TST or false negative
IGRA? Considering the disadvantages of both tests, it seems
to be an important question that may affect the practical use of
the tests.

Studies speculated that IFN-y may be required to predict
active TB in countries where the TB burden is high and where
the combination of other risk factors with IGRA results has a
much higher predictive value than IFN-y response alone, but
is not sufficient on its own (11-13). Based on the current data,
a negative IGRA does not exclude active TB, and it is not
recommended that IGRA is used as a single tool to confirm or
exclude active TB in children. IGRA positivity was 55%, TST
positivity was 50%, and the positivity of both tests was 40% in
our patients diagnosed with TB. Also, some authors argue that
IGRA, which is initially negative, must be repeated in patients
if clinicians plan to start TB treatment. When the tests were
evaluated again in our 2 patients who had a history of domestic
contact, the immunological transformation was detected in
both IGRA and TST (from O to 16 mm) in one patient, and only
in IGRA in the other patient (14). If one of the tests is positive, it
is considered in favor of LTBI. If the target of requesting the test
is sensitivity, one of these tests can be employed. We believe
that the diagnosis can be continued to be made with TST under
the conditions of our country, except for the cases for whom
sensitivity is very important, who have a high suspicion of TB,
for children with risk factors for TB, and for patients who will
receive immunomodulatory biological agents in a short time.

Studies show theimportance of even one single case in detecting
the disease and the contact in TB (15,16). In the present study,
7 patients (11%) were diagnosed with TB in active tuberculosis
contact screening, and 13 patients (20%) were detected to have
LTBI. Programs to fight against tuberculosis must be continued



without interruptions. We believe that finding active cases and
contacts should be considered among the close contacts of
infectious TB cases in countries with moderate and high TB
burden, and careful follow-ups are needed to detect additional
tuberculosis and latent tuberculosis cases that may progress to
tuberculosis in childhood.

Our study had limitations that deserve discussion. The most
important limitation was that only 4 (20%) patients could be
diagnosed with TB based on microbiological evidence in the
sampling size that consisted of 118 patients. We could not
predict the sensitivity of the QFT and TST Tests because of
the small number of TB cases that were microbiologically
confirmed. We analyzed the sensitivity of the tests in children
with TB and LTBI to overcome this limitation partially. Also, we
could not measure important covariates (e.g., nontuberculous
mycobacterium infection, HIV infection, and malnutrition),
which would enable us to evaluate the performance of these
tests better.

When compared with TST, IGRA had higher sensitivity. IGRAs
have the advantage of not having cross-reactions with BCG
vaccine or non-TB mycobacterial proteins. However, problems
that occur due to the production of the test, collection of
samples, delay in the isolation and incubation of cells, improper
shaking of the test tubes, problems that occur due to the
laboratory, or immunological problems caused by possible
booster response of the recently performed TST still remain as
the disadvantages (17).

As a conclusion, cost and technical considerations might
support the selection of TST in rural areas that have limited
resources and poor laboratory infrastructure. Multicentric,
prospective, and large-scale studies are required with
microbiologically proven patient groups to determine our test
priority in the conditions of our country.
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intravitreal Bevacizumab Uygulanan Prematiire Retinopatisi Olan
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ABSTRACT

Objective: To evaluate the systemic and local effects and side effects of intravitreal bevacizumab injection in preterm
infants with aggressive posterior retinopathy of prematurity.

Material and Methods: A total of 16 patients were included in this single-center observational cohort study between
June 2020 and March 2021. The clinical, laboratory, and radiological findings before and after intravitreal injection of 0.3
mg bevacizumab were recorded for a total of 32 eyes.

Results: The patients’ mean gestational age at birth was 25+0.38 weeks and their mean birth weight was 695+119.2
g. None of the patients developed complications such as local vitreous hemorrhage or endophthalmitis secondary to
intravitreal injection administered at a postmenstrual age of 34 weeks, and none required repeated injections. There was
no increase in the rate of intraventricular hemorrhage after injection. There was no statistically significant difference in the
patients’ laboratory parameters, blood pressure values, or systemic findings before and after treatment.

Conclusion: Although no systemic or local side effects were observed in patients treated with intravitreal bevacizumab
injection in this study, patients should be monitored closely for systemic hypertension, intraventricular hemorrhage, and
hypotension. More detailed studies are needed to evaluate later neurodevelopmental outcomes compared to other
treatment options.

Key Words: Bevacizumab, Hypertension, Hypotension, Intracranial Hemorrhage, Retinopathy of Prematurity

0z
Amac: Agresif posterior premattre retinopatisi olan prematire bebeklerde intravitreal bevacizumab enjeksiyonunun
sistemik, lokal etkilerini ve yan etkilerini degerlendirmek.

Gerec¢ ve Yontemler: Haziran 2020 ile Mart 2021 arasinda tek merkezli gézlemsel kohort ¢alismasina toplam 16 hasta
dahil edildi. Toplam 32 g&z icin intravitreal 0.3 mg bevacizumab enjeksiyonu 6ncesi ve sonrasi klinik, laboratuvar ve
radyolojik bulgular kaydedildi.

Bulgular: Hastalarin dogumdaki ortalama gestasyonel yasi 25+0.38 hafta ve ortalama dogum agirigr 695+119.2 gr'd.
Hicbir hastada postmenstriiel 34 haftalikken intravitreal enjeksiyona sekonder lokal vitreus kanamasi veya endoftalmit
gibi komplikasyonlar gelismedi, higbirinde tekrarlanan enjeksiyon gerekmedi. Enjeksiyondan sonra intraventrikller
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kanama oraninda artis olmadi. Tedavi dncesi ve sonrasi hastalarin laboratuvar parametreleri, kan basinci degerleri veya sistemik bulgulari

arasinda istatistiksel olarak anlamli bir fark yoktu.

Sonug: Bu calismada intravitreal bevacizumab enjeksiyonu ile tedavi edilen hastalarda sistemik veya lokal yan etki gérilmemekle birlikte
hastalar sistemik hipertansiyon, intraventrikiler kanama ve hipotansiyon agisindan yakindan izlenmelidir. Diger tedavi seceneklerine kiyasla
daha sonraki ndrogelisimsel sonuglart degerlendirmek icin daha ayrintili calismalara intiyag vardir.

Anahtar Sozciikler: Bevacizumab, Hipertansiyon, Hipotansiyon, intrakraniyal Kanama, Prematiire Retinopatisi

INTRODUCTION

Retinopathy of prematurity (ROP) occurs secondary to abnormal
vasoproliferation in the retina of preterm infants and is among
the leading causes of blindness. The Turkish ROP Neonatal
Study Group reported the incidence of ROP in Turkey as 8.1%
in infants with low birth weight (LBW) and 19.4% in infants with
extremely low birth weight (ELBW) (1). In the TR-ROP study,
birth weight, gestational age, duration of oxygen therapy, and
relative weight gain at postnatal 28 days were found to be
independent risk factors for ROP (2). Although the incidence
of ROP is gradually decreasing due to well-planned screening
programs, clinical studies investigating new risk groups and
different treatment modalities are needed.

Aggressive posterior ROP (APROP) is a form characterized by
plus disease in zone | and posterior zone Il disproportionate
to peripheral disease findings, and it can lead to retinal
detachment without early diagnosis and treatment (3). Laser
photocoagulation and intravitreal anti-vascular endothelial
growth factor (VEGF) agents (bevacizumab, ranibizumab)
are commonly used in its treatment. There are publications
suggesting that anti-VEGF agents provide better visual
outcomes than laser photocoagulation in the treatment of
APROP involving zone | (4,5). However, anti-VEGF agents
have also been reported to cause adverse effects such as
hypotension, hypertension, and intracranial hemorrhage (ICH)
(6,7). In this single-center study, the clinical, radiological,
and laboratory results of patients with APROP who required
intravitreal bevacizumab injection (IVl) were examined for
possible side effects after the procedure.

MATERIAL and METHODS

The ROP Diagnosis, Treatment, and Education Center, which
operated within the Dr. Zekai Tahir Burak Women’s Health
Training and Research Hospital from 2004 until becoming
affiliated with Ankara City Hospital, is one of the first centers in
Turkey to implement a monitoring program for ROP. It continues
to serve as the highest volume diagnosis and treatment center.
The center provides ROP screening and treatment for infants
born in and/or followed up in the neonatal intensive care unit
(NICU) of the same hospital, as well as infants at-risk infants
from the province and by the national emergency call center.

This study included patients diagnosed as having APROP and
treated with intravitreal bevacizumab between June 2020 and
March 2021. The observational cohort study was approved by
the local ethics committee in the institution where the clinical
study was conducted (date 11.06.2020, E1-20-748).

Retinal examination:

Ophthalmologists qualified and competent in the area of ROP
performed retinal examinations using 20- and 28-diopter
lenses after placing a lid speculum. The infants were placed in
supine position for the examinations, which were performed at
bedside in the NICU under appropriate monitoring. To visualize
the retina and vitreous, mydriasis was induced with 2.5%
phenylephrine and 0.5% tropicamide 2 to 3 times at 5-minute
intervals, starting 1 hour before the examination. Patients with
ideal pupil dilation were examined 45 to 60 minutes after the
last instillation. ROP was classified according to the ICROP
(International Classification of Retinopathy of Prematurity) (1,2).

Intravitreal Injections:

The advantages, disadvantages, and expected benefits of
laser photocoagulation and intravitreal bevacizumab injection
in the treatment of ROP were explained in detail to the parents
and their informed consent was obtained. Intravitreal injections
were administered 1.5 mm from the limbus under appropriate
sedation and sterile conditions. Bevacizumab 0.3 mg/0.0125 m
was used as the anti-VEGF agent. All injections were performed
by the same specialist ophthalmologist (O.0.). Moxifloxacin eye
drops were used 4 times a day for 5 days as post-procedure
endophthalmitis prophylaxis.

Data regarding the preterm infants’ demographic characteristics
(gestational age, birth weight, sex, mode of delivery, need for
resuscitation in the delivery room) and antenatal/postnatal risk
factors (clinical chorioamnionitis, prelabor rupture of membranes
at term [PROM] or preterm [PPROM], preeclampsia, antenatal
corticosteroid therapy) were obtained from medical records.

Additionally, the following were also recorded:

e Respiratory distress syndrome (RDS) requiring surfactant
@),

e Hemodynamically significant patent ductus arteriosus
(hsPDA)  requiring  treatment  (echocardiographically
documented with continuous murmur, hyperdynamic
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precordium, left-to-right shunt, pulsatile pulse and wide pulse
pressure, increased oxygen requirement, cardiomegaly, and
congestive heart failure) (9),

e Early neonatal sepsis (within first 72 hours in very low birth
weight infants) and late neonatal sepsis (after 3 days) (10),

e Time to oral intake, necrotizing enterocolitis (NEC) higher
than stage llb according to Bell staging (11),

e Oxygen requirement at postnatal 7, 14, 21, and 28 days and
duration of invasive and non-invasive mechanical ventilation

(MV),

e Intraventricular hemorrhage (IVH; ventricular enlargement
and periventricular infarction stage 3 according to Volpe
staging) (12), concomitant diseases, and late morbidities.

Hematological and biochemical parameters, IVH presence
and stage, systolic, diastolic, and mean arterial blood pressure
(BP) values measured using an appropriate sleeve, and
ocular findings 48 hours before and 96 hours after intravitreal
bevacizumab injection were obtained from patient records and
the hospital database.

Statistical analysis:

Statistical analyses were performed using SPSS version 22.0
(IBM Corp, Armonk, NY). p values < 0.05 were accepted as
statistically significant. Normal distribution of measured values
were analyzed graphically and with Shapiro-Wilk test. Results
were presented as mean and standard deviation or median,
minimum, and maximum values. Paired-samples t test was
used to compare patients’ pre- and post-treatment values.

RESULTS

The patients’ mean gestational age at birth was 25+0.38
weeks and their mean birth weight was 695+119.2 g. Of the
16 infants in the study, 11 (68.8%) were female, 13 (81%) were
born by cesarean section, 14 (87.5%) underwent advanced
resuscitation in the delivery room, and all received endotracheal
surfactant therapy. Ten (62.5%) of the preterm infants had
received a complete course of antenatal steroid, while 4 (25%)
received no antenatal corticosteroid therapy. Other risk factors
and diseases are summarized in Table I.

Intravitreal bevacizumab injection was administered to a total of
32 eyes at a mean postmenstrual age of 34+0 weeks. Stage
[-I ROP and plus disease were detected in 12 infants (75%)
and APROP in zone | was detected in 10 infants (62.5%).
None of the patients required repeated injections and none
developed complications associated with the procedure. There
was no increase in the rate of IVH after injection. There were
no statistically significant differences in the patients’ laboratory

Turkish J Pediatr Dis/Trkiye Cocuk Hast Derg / 2022; 16: 368-373

parameters, blood pressure values, or systemic findings before

and after treatment (Table II).

Table I: Summary of the antenatal and clinical characteristics
of preterm infants with ROP (n=16). Data presented as mean
+ standard deviation or number and percentage.

Birth weight, g 695+119.2
Gestational age, weeks 25+0.38
Sex (F), n (%) 11 (68.9)
Mode of birth (C/S), n (%) 13 (81.0)
ggrt[riwcpcl)z'izrg?durse of antenatal 10 (62.5)
No antenatal corticosteroid 4 (25.0)
Preeclampsia 1(6.3)
Chorioamnionitis 2(12.5)
PPROM 4 (25.0)
Resuscitation in the delivery room 14 (87.5)
Early neonatal sepsis 8 (50.0)
Late neonatal sepsis 15 (93.8)
hsPDA 11 (68.9)
Day 7 Invasive ventilation 5 (38.3)
Day 14 Invasive ventilation 9 (566.3)
Day 21 Invasive ventilation 8 (50.0)
Day 28 Invasive ventilation 4 (25.0)
MV duration, (days) 37.4+22.3
NIV duration, (days) 24.1£18.0
BPD mild/moderate 6 (37.5)
BPD severe 10 (62.5)
Oral intake start time, (days) 3+0.3 (2-4)
Rate of weight gain, (g/day) 13.3+4.4
Necrotizing enterocolitis 7 (43.8)
Intraventricular hemorrhage 5(31.3)
Stage |-l ROP/APROP 12 (75.0)
Stage Il APROP 4 (25.0)
Zone | APROP 10 (62.5)
Zone Il APROP 6 (37.5)

88+8.8 (81-93)

91+7.7 (83.2-95.7)
52.5+7.5 (47.7-60)
54.5+5.6 (51-57)
63.5+7.6 (57-70.7)

Post-treatment mean BP, (mmHg) 65.5+7.2 (60-69.7)

F: Female, C/S: Cesarean section, PPROM: Preterm prelabor rupture
of membranes, hsPDA: Hemodynamically significant patent ductus
arteriosus, MV: Mechanical ventilation, NIV: Noninvasive mechanical
ventilation, BPD: Bronchopulmonary dysplasia, ROP: Retinopathy of
prematurity, APROP: Aggressive posterior ROP, BP: Blood pressure

Pre-treatment systolic BP, (mmHg)
Post-treatment systolic BP, (mmHg)
Pre-treatment diastolic BP, (mmHg)
Post-treatment diastolic BP, (mmHg)

Pre-treatment mean BP, (mmHg)
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Table Il: Comparison of blood and blood pressure parameters before and after intravitreal bevacizumab therapy.

Pre-treatment Post-treatment P
CRP, (mg/dL) 3.6 (1.15-25) 3.2 (1.0-10.9) 0.160
WBC, (x10%L) 7655.0+675.5 7720.6+664.9 0.870
Hb, (g/dL) 9.7+0.5 9.8+0.5 0.490
PLT (x10%L) 340562+53740 349812+53133 0.710
Systolic BP (highest), mmHg 93 95 0.460
Diastolic BP (highest), mmHg 60 57 0.880
Mean BP (highest), mmHg 70 69 0.950
Systolic BP (lowest), mmHg 81 83 0.840
Diastolic BP (lowest), mmHg 47 51 0.130
Mean BP (lowest), mmHg 57 60 0.250

CRP: C-reactive protein, WBC: White blood cells, Hb: Hemoglobin, PLT: Platelets, BP: Blood pressure

DISCUSSION

The results of this study indicate that intravitreal bevacizumab
therapy can be safely used in very low birth weight preterm
infants, has no effect on vital signs and blood parameters, and
is not associated with important morbidities of prematurity.
As ethical considerations preclude randomized controlled or
placebo-controlled studies in critical, sight-threatening diseases
that require urgent treatment such as APROP, sharing drug
side effects and observed complications through retrospective
cohort studies and case reports is more valuable scientifically.

In 2013, the American Academy of Pediatrics and American
Academy of Ophthalmology recommended ROP screening for
all infants with birth weight < 1500 g and/or gestational age <
30 weeks and those infants born after 30 weeks of gestation
with birth weight of 1500-2000 g and clinical problems
requiring cardiopulmonary support (13). In Turkey, it is generally
recommended to screen all infants born at or before 32 weeks
of gestation. The first eye examination is performed at 30-
31 weeks of postmenstrual age for all infants born before 27
weeks of gestation and at postnatal 4 weeks for infants born
after 27 weeks of gestation (2).

The pathogenesis of ROP is explained by the development of
abnormal neovascularization due to elevated VEGF and insulin-
like growth factor-1 (IGF-1) levels, and the most important risk
factors are prematurity and low birth weight (14). Elevated
inflammatory markers secondary to complement activation
have been shown to be useful in the prediction of ROP and
early intervention (15). In a meta-analysis of ROP risk factors,
prenatal steroid use, gestational age, MV duration, and RDS
were associated with ROP development, while gestational age,
bronchopulmonary dysplasia (BPD), erythrocyte suspension
transfusion count, ICH, and periventricular leukomalacia were
associated with ROP progression (16). In the present study,
62.5% of the infants received a complete course and 12.5%
received a half course of prenatal corticosteroid, the mean
gestational age was 25 weeks, the mean duration of MV was

37 days, 93.8% received surfactant, 62.5% had severe BPD,
and 31.3% had ICH. Lee et al. (17) and Anaya-Alaminos et
al. (18) determined that the preterm infants of mothers with
PROM had a lower risk of severe ROP, whereas preterm infants
with bacteremia and postnatal hyperoxemia were at higher
risk of severe ROP. The prevalence of PPROM was 25% in
this study. In a meta-analysis investigating the association
between sepsis and ROP, sepsis was found to be directly
associated with all stages of ROP (19). Late neonatal sepsis
was observed in nearly all of the patients in the present study.
There are also studies demonstrating a direct association with
chorioamnionitis and funisitis (20).

As ROP is a preventable disease, preterm infants weighing
less than 1500 g should receive oxygen therapy with saturation
monitoring in accordance with established guidelines (21). For
the conditions in Turkey, it is recommended to monitor infants
with gestational age < 34 weeks and birth weight < 1700 g
according to the routine screening program (2). A model
incorporating postnatal growth into ROP screening (G-ROP)
has recently been developed for preterm infants who do not
meet conventional birth weight and gestational age criteria,
and gestational age < 28 weeks, birth weight < 1051 g, weight
gain <120 g during postnatal days 10-19, weight gain <180 g
during days 20-29, weight gain <170 g during days 30-39, and
hydrocephalus were reported as poor prognostic factors (22).
Treatment tment modalities commonly used for ROP include
cryotherapy, laser photocoagulation, VI, and retinal surgery
(23).

APRORP is the most aggressive form of ROP and its treatment
is more challenging compared to classical ROP (3). A
study investigating APROP risk factors found that maternal
chorioamnionitis and intrauterine growth restriction (IUGR)
were directly associated with APROP (24). Only two of the
patients in this study had chorioamnionitis, and none had
IUGR. In a routine ROP screening program, APROP was
detected in a series of 3 infants born at gestational ages of
27 weeks, 305/7 weeks, and 31 weeks, and the authors
emphasized the potentially aggressive course of this disease
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and the importance of close monitoring and follow-up of risk
groups (25).

Anti-VEGF agents are frequently used together with laser
photocoagulation in the treatment of APROP (26). In some
studies, anti-VEGF injection is recommended as rescue
therapy in cases of laser photocoagulation failure (27).
However, in a small number of series, it was shown that laser
photocoagulation can be used if the disease progresses after
IVl (28). Although uncommon, some complications such as
cataract, vitreous hemorrhage, corneal abrasion/opacity,
endophthalmitis, hyphema, and thromboembolic events may
develop after bevacizumab injection (29). As in our study, there
are publications reporting no complications after VI (30, 31).
A recent meta-analysis by Popovic et al. (32) comparing IVI
and laser photocoagulation showed that the need for repeat
treatment was less common after laser photocoagulation,
astigmatism and the need for surgery were lower after IV,
and there was no significant difference between VI and laser
photocoagulation in terms of vision, safety, and disease
regression times. In a study showing that IVI therapy was at
least as effective as laser photocoagulation and that the risk of
complications and retreatment was lower, the degree of myopia
was found to be higher in APROP patients compared to type 1
ROP patients (33-35).

Intravitreal bevacizumab injection is also frequently used in
our clinic. As in this study, Nicoara et al. (36) administered
intravitreal bevacizumab to patients with APROP and stage 3
ROP and observed significant regression of ROP findings, with
no complications or retinal detachment. There are publications
demonstrating a greater need for laser photocoagulation
and retinal surgery in the APROP group after bevacizumab
treatment for APROP and type 1 ROP (37). APROP has a
high risk of recurrence and was found to be correlated with
intravitreal hemorrhage, low birth weight, postmenstrual age,
and low neutrophil count in one study (38).

Opinions are divided regarding bevacizumab dosing for the
treatment of APROP. In a study comparing doses of 0.5 mg
and 0.625 mg, no difference in complications was observed
between the groups (39). The patients in the present study
were administered 0.3 mg intravitreal bevacizumab with no
complications. Systemic hypotension, hypertension, and ICH
after bevacizumab treatment have been reported in small cases
series (6,7). The patients in this study had no increase in ICH
and no change in systemic blood pressure values after injection.

Limitations of this study is small number of cases due to the
inclusion of high-risk infants with low gestational age.

CONCLUSION

Although intravitreal bevacizumab therapy is widely used
in the treatment of APROP, side effects such as systemic
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hypertension, hypotension, and ICH risk have been reported.
However, no systemic or local side effects were observed in the
injected eyes in this study. Additionally, none of the treated eyes
required a second injection or laser treatment during follow-up.
Nevertheless, ROP patients who receive intravitreal injections
should be monitored closely for possible short-term drug side
effects. More extensive studies are needed to determine the
dose with highest efficacy and lowest side effects, and later
neurodevelopmental outcomes should be investigated in
comparison with other treatment options.
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Evaluation of Patients with Juvenile Idiopathic Arthritis-
Associated Uveitis from Rheumatology Perspective
Juvenil idiyopatik Artrit ile iliskili Uveitli Hastalarin Romatolojik
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ABSTRACT

Objective: Uveitis, the most common extra-articular manifestation of juvenile idiopathic arthritis (JIA), is most commonly
found in children with oligoarticular type and polyarticular rheumatoid factor (-) JIA. Close follow-up of these children
by pediatric rheumatologists and ophthalmologists is important because of the risk of blindness if these cases are
untreated. This study aims to evaluate the frequency of uveitis, demographic characteristics, and complications in
children with JIA.

Material and Methods: Among the patients with JIA who were followed up at the Pediatric Rheumatology Clinic of
Dr Sami Ulus Maternity, Child Health and Diseases Training and Research Hospital between January 2017 and July
2021, those with uveitis were included in the study. Location of uveitis, laterality, age at onset of uveitis, complications
of uveitis, duration of follow up, laboratory findings, medications used, and status of uveitis at the time of data collection
were obtained from the patients’ files.

Results: Uveitis was observed in 34 (7.1%) of the 473 children with JIA included in the present study. Twenty three
patients were female (67.6%). The age at diagnosis of JIA was 5.9+5.1 years, and the age at diagnosis of uveitis was
7.5+4.2 years. The most common form of JIA was the persistent oligoarticular form. Compared with the age of onset
of arthritis in all JIA patients, the age of onset of arthritis was lower in patients with JIA-associated uveitis (7.8+4.6 years
vs. 5.9+5.1 years). Anatomically, all patients had anterior uveitis. Antinuclear antibody positivity was more common in
children with JIA-associated uveitis (47.1%) than all of our patients with JIA (19%). In one of the patients, arthritis and
uveitis were diagnosed simultaneously. Posterior synechia was found in three patients (8.8%). Arthritis was the first
symptom in 27 patients (79.4%) and uveitis in six patients (17.6%), cataract in five patients (14.7%), glaucoma in two
patients (5.9%), and blindness in one eye (2.9%).

Conclusion: Uveitis is the most common extra-articular complication of JIA and has sight-threatening complications
which may lead to irreversible visual loss. The findings of this study suggest that the joint effort of pediatric rheumatologists
and ophthalmologists is needed to diagnose these children promptly and treat them appropriately.

Key Words: Eye diseases, Juvenile Idiopathic Arthritis, Uveitis

0z
Amag: Juvenil idiyopatik artritin (JIA) en yaygin eklem disi bulgusu olan (iveit, en sik olarak oligoartikiler tip ve poliartikiiler
romatoid faktér (RF) negatif JIA'Il cocuklarda bulunur. Bu cocuklarn pediatrik romatologlar ve oftalmologlar tarafindan
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yakin takibi, tedavisiz kalan vakalarda kérlik riski nedeniyle dnemlidir. Bu galismanin amaci JIAT gocuklarda (veit sikligini, demografik
Ozelliklerini ve komplikasyonlarini degerlendirmektir.

Gereg ve Yontemler: Ocak 2017-Temmuz 2021 tarihleri arasinda SBU Dr Sami Ulus Kadin Dogum Gocuk Saghgi ve Hastaliklari Egitim ve
Arastirma Hastanesi hastane bilgi veri tabanindan elde edilen hastalarin demografik, klinik ve sonug verileri geriye dontk olarak incelendi.
Cocuklarin yas! ve cinsiyeti, takip siiresi, artrit baslangic yasi, JIA alt tiplerinin dagilimi, Gveit baslangic yasi, tani yasi, (veit lokalizasyonu,
Ozellikleri, semptomlari, laboratuvar parametreleri ve kullanilan ilaglar degerlendirildi.

Bulgular: Calismaya alinan 473 JIA'l gocugun 34’tinde (%7.1) Gveit gorildi. JIAnin en yaygin formu, kalici oligoartikiiler formdu. Tim JIA
hastalarinda artrit baslangic yasi ile karsilastinidiginda, JIA ile iligkili Gveiti olan hastalarda artrit baslangic yasi daha distktl (5.94+5.143 ve
7.83+4.62 yil). Antintkleer antikor pozitifligi, JIA ile iligkili Gveiti olan ¢ocuklarda tim JIA hastalarmiza kiyasla daha yaygindi (%19’a karsi
%47.1). Bir hastada artrit ve Uveit ayni anda teshis edildi. 3 hastada (%8.8) posterior sinesi, 5 hastada (%14.7) katarakt, 2 hastada (%5.9)
glokom ve bir gbzde (%2.9) korliik saptandi.

Sonug: Uveit, JIAnin en sik gériilen eklem disi komplikasyonudur ve geri déniisti olmayan gérme kaybina yol agabilen komplikasyonlara
sahiptir. Bu calismada JIA hasta populasyonumuzda (veit tanisi alan hastalanmizi degerlendirmeyi amagcladik. Bu ¢ocuklara bir an énce

teshis koymak ve uygun sekilde tedavi etmek; hem pediatrik romatologlarin hem de oftalmologlarin ortak ¢cabasini gerektirmektedir.

Anahtar Soézciikler: Goz bozukluklari, Jivenil idiopatik artriti, Uveiti

INTRODUCTION

Uveitis is the most common extra-articular manifestation of
juvenile idiopathic arthritis (JIA). The incidence of uveitis in
children with JIA is between 12-38%. Chronic anterior uveitis,
which is usually asymptomatic, is the most common type of
JIA-associated uveitis. Acute anterior uveitis usually presents
with a painful, red eye. It is generally associated with enthesitis-
related arthritis (ERA) and HLA-B27 positivity (1).

If JIA-associated uveitis is treated inadequately, it may lead
to ocular complications, such as cataracts, glaucoma, band
keratopathy and persistent macular edema, ultimately resulting
in visual impairment and blindness (2). According to the 2019
American College of Rheumatology (ACR) recommmendations,
patients with JIA should be screened regularly (every 3-12
months) for uveitis depending on the risk factors (3) (Figure 1). It
is more commonly observed in girls with oligoarticular JIA who
have positive antinuclear antibodies (ANA) (2).

In approximately 10% of children, uveitis may be present before
the onset of arthritis, while in nearly half of affected children,

Oligoarticular, RF(-) polyarticular, Systemic, RF(+) polyarticular,
psoriatic and undifferentiated enthesitis-related arhtritis

I |

ANA positive, JIA age of onset < 7 and
disease duration <4 years

! !

ANA negative, JIA age of onset >7 and
disease duration>4 years

Screen every 3 months Screen every 6-12 months
(high risk) (low or moderate risk)

Figure 1: 2019 American College of Rheumatology/Arthritis Foundation
Guideline for Juvenile Idiopathic Arthritis-Associated Uveitis opthamologic
screening examination.

RF:Rheumatoid factor, ANA: Antinuclear antibody, JIA: juvenile
idiopathic arthritis.

it occurs at the time of or soon after the diagnosis of arthritis.
In a significant number of children, it develops within seven
years of onset (2,4,5). Treatment of JIA-associated uveitis
includes the use of both topical and systemic medications. In
resistant cases, the use of biological agents may be required.
Approximately 51% develop synechia and 34% develop band
keratopathy. Cataract is found in 20% of affected children, while
glaucoma develops in approximately 17% of children (4,6,7). In
some children, some of the structural complications are already
present at the time of uveitis (1,6-8). This study aims to evaluate
the frequency and complications of JIA- associated uveitis.

MATERIAL and METHODS

This retrospective study was conducted by analyzing the
medical records of 473 children with JIA who were followed up
for at least three months in the Pediatric Rheumatology Clinic
of Dr Sami Ulus Maternity, Child Health and Diseases Training
and Research Hospital between January 2017 and July 2021.
Diagnosis and classification of subtypes of JIA were made in
accordance with the International League of Associations for
Rheumatology (ILAR). In the present study, demographic, clinical
and outcome data of the patients from the hospital information
database were examined retrospectively. Child’s age and sex,
duration of follow-up, age of onset of arthritis, distribution of
subtypes of JIA, age of onset of uveitis, localization, symptoms
(eye redness and pain, photophobia, vision changes),
laboratory parameters at the time of diagnosis, rheumatoid
factor (RF), ANA, HLA-B27 results and the drugs they used
were evaluated. An ANA titer of >1:80 by fluorescent antibody
testing was designated positive. This study was approved
by Ankara Kecidren Training and Research Hospital, Clinical
Research Ethics Committee, numbered 22.07.2020/15-2153.

Statistical Analysis

Statistical analysis was performed using IBM SPSS Statistics
for Windows v.22.0 (IBM Corp., Armonk, NY, USA). The
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Shapiro-Wilk test was used to determine the variables whether
or not they are normally distributed. Results are given as mean
+SD. Categorical variables were evaluated using the chi-square
test. Comparisons of continuous variables between the two
grupsa were performed using the T-test. The level of statistical
significance was set at p < 0.05.

RESULTS

Of the 473 patients with JIA who were followed up at Dr Sami
Ulus Maternity, Child Health and Diseases Training and Research
Hospital between 2017-2021, 34 patients with JIA-associated
uveitis were included in the present study. Twenty three patients
were female (67.6%). The female/male ratio was 2:1. At the
time the patient data were collected, their age was 12.8+5.4
years. The age at first diagnosis of uveitis was 7.5+4.2 years,
and the age at first diagnosis of arthritis was 5.9+5.1 years.
Arthritis was the first symptom in 27 patients (79.4%) and uveitis
in six patients (17.6%). In one patient, uveitis and arthritis were
diagnosed at the same time. Compared with the age of onset
of arthritis in all our patients with JIA, the age of onset of arthritis
was lower in patients with JIA-associated uveitis (13.3+5.1
years vs. 5.9+£5.1 years) (p<0.05). Considering the subtypes
of JIA, persistent oligoarticular JIA was the most common
type associated with JIA-associated uveitis in 19 patients
(55.9%). Eleven patients (32.4%) had ERA, 3 patients (8.8%)
had RF (-) polyarticular JIA and 1 patient (2.9%) had extended
oligoarticular JIA. Anatomically, all patients had anterior uveitis.
Considering the laterality of uveitis, 5 patients (14.7%) had right,
3 patients (8.8%) had left, and 26 patients (76.5%) had bilateral
involvement. Although not statistically significant, bilateral
involvement was more frequent in female patients (76.9%) than
males (23.1%) (p= 0.11). While ANA positivity was 19% in our
JIA patients, it was 47.1% with JIA-associated uveitis. (p<0.05).
Although ANA positivity was higher in girls (52.2%) than in boys
(836.4%), it was not statistically significant (p= 0.38).

Topical treatment was administered to all patients with uveitis.
Systemic steroid treatment was administered to 25 patients
(73.5%) and methotrexate treatment was administered to 29
(85.2%) patients. Biological agent treatment was administered
to 24 patients (70.5%) who were resistant to systemic steroid
and methotrexate treatment. Twenty patients (58.8%) received

Table I: Main characteristics of patients.

Number of patients 34
Gender (girls % )* 23 (67.6)
Arthritis onset age 5.9+ 5.1years
Age of onset of uveitis 7.5+ 4.2 years
Bilateral uveitis* 26 (76.5)
Antinuclear antibody positivity* 16 (47.1)
Number of patients given biologic therapy* 24 (70.5)

*n(%)
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adalimumab, 3 patients (8.8%) received infliximab after
adalimumab. Tocilizumab treatment was administered in one
patient after adalimumab and infliximab (2.9%). The need for
biological therapy for ocular complications was higher in our
female patients, but it was not statistically significant (p=0.53).
No patient received intraocular steroid injection. Considering
the eye complications, posterior synechia were observed in 3
patients (8.8%), cataracts in 5 patients (14.7%), glaucoma in
2 patients (5.9%), and blindness in one patient (2.9%). Ocular
complications were higher in female patients, but they were not
statistically significant (p= 0.92). The main characteristics of
patients are given in Table I.

DISCUSSION

Uveitis is the most common extra-articular manifestation of
JIA, with a potential risk of visual impairment. We aimed to
evaluate the frequency of uveitis in our patient population with
JIA, the demographic data of our patients with uveitis, and eye
complications. The prevalence of uveitis in children with JIA
varies widely between 10-38% (8-10). The frequency of uveitis
in JIA was reported as 12% by Heiligenhaus et al (8). In our
patient cohort, uveitis was detected in 7.1% of JIA patients.

The previous studies have shown that frequency of uveitis
in JIA varies with the JIA subtype. According to Paroli et al.
(10) reported that 87.3% of joint involvement in patients with
JIA-associated uveitis was compatible with oligoarticular JIA.
Angeles-Han et al. (11) reported that 41% JIA patients had
a persistent oligoarticular form of JIA. They concluded that
having oligoarticular type of JIA is one of the most important
determinants in the development of uveitis. Oligoarticular JIA
was the most common JIA category (38.8%) in the JUPITER
study cohort, which included four centers from Turkey. Other JIA
subgroups and percentages in the JUPITER study were ERA,
23.2%; RF (-) polyarthritis, 15.6%; systemic arthritis, 12.2%;
juvenile psoriatic arthritis, 5.2%; undifferentiated arthritis, 2.8%;
and RF-positive polyarthritis, 2.2% (12). In our report, the most
common type of JIA associated with uveitis was the persistent
oligoarticular JIA with a rate of 55.9% and ERA was the second
most common JIA subtype category with 32.4%.

Another important risk factor for JlA-associated uveitis is
the age at onset of JIA. In early-onset disease, the risk of
accompanying uveitis increases accordingly (5). Paroli et al.
(10) reported that the mean age of children with JIA-associated
uveitis was 3 years in their study. The age at first diagnosis of
uveitis was older (7.5+4.2 years) in our study. The high mean
age of our ERA patients may have increased the mean age of
uveitis.

The role of ANA in the pathogenesis remains unclear. Angeles-
Han et al. (11) found ANA positivity more frequently in children
with JIA-associated uveitis than in children without uveitis
(16.7% vs. 66.7%). Kasapcopur et al.(13) found ANA positivity
in 25 of 37 children with oligoarticular JIA and reported that



uveitis developed in 10 of them. A study conducted in Italy
revealed that ANA positivity was the biggest risk factor for
the development of uveitis and that 30% of ANA-positive JIA
patients develop uveitis regardless of the age and gender of
the child (14). In 2017, Cakan et al. (15). found the frequency
of uveitis to be 4.5% in 265 JIA patients. ANA positivity was
present in 27.2% of these patients. In our JIA cohort, ANA
positivity was 19%.

Uveitis may develop before the diagnosis of JIA, so eye-related
inflammatory conditions may progress in the meantime, remain
undetected for a while and cause complications. Studies show
that 50% to 70% of eyes have at least one complication at
the initial ophthalmology exam. The biggest risk of having all
these complications is blindness (1,2,5). Angeles- Han et al.
(11) reported that cataracts and synechiae were frequently
present in 31% of children, while keratopathy was less
common in 25% and glaucoma in 17%. Ocular complications
were found in 32.3% of our cohort. This rate is similar to the
complication risk in JIA-associated uveitis in the literature. We
think that the close cooperation between the ophthalmology
and the pediatric rheumatology clinics will reduce the risks of
these complications. In this respect, a multidisciplinary team
approach is essential.

In Angeles- Hans’ report the need for methotrexate treatment
was 76.8%, and the need for biological treatment was 55.7%
in JIA-associated uveitis (11). These were 85.2% and 70.5%,
respectively, in our patient cohort. The reason for the high
number of patients using biological agents in our study is the
early detection of treatment-resistant cases and early initiation
of biological treatments for complicated cases.

The limitations of the study are that it is retrospective and the
number of patients is small. The asymptomatic course of the
disease may complicate the diagnosis and cause the number
of patients to appear less.

CONCLUSION

Uveitis is one of the most important long-term complications
of patients with JIA. In this respect, a multidisciplinary team
approach is essential. Also families should be warned about
the risks of JIA uveitis and to take their children for eye check-
ups even if they do not have any complaints.
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Parents’ Knowledge, Attitudes, Behaviors Towards Use of
Antiepileptic Drugs and Common Adverse Effects of Antiepileptic
Drugs; Single Center Observational Experience
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oz

Amac: Antiepileptik ilaclar cocukluk ¢caginda erigkinlere gére farmakokinetik ve farmakodinamik sureclerinde farkliliklar
gOsterebilir; bu nedenle ilaclann etki ve yan etki profilleri degisebimektedir. Calismamizda epilepsi tanisi konulan
cocuklarin ebeveynlerinin antiepileptik ilaglara karsi bilgi, tutum ve davranislari ile cocuklarda antiepileptik ilag kullanimina
bagll sik gbzlenen olasi yan etkileri degerlendirmeyi amacladik.

Gerec ve Yontemler: Calismamiz, ebeveynlere anket uygulanarak yapildi. Agustos 2019-Mart 2020 tarihleri arasinda
Cocuk Noroloji Poliklinigi’nde epilepsi tanisi konulmus 110 hasta ebeveyni galismaya dahil edildi.

Bulgular: Katiimcilarin coguniugunu anneler (n=68, %61.8) olusturmaktaydi. Katiimcilarin yas ortalamalari 38.4+7.78
yastl. %70 olgu monoterapi, %30 olgu politerapi kullanmaktaydi. Monoterapiden en sik kullanilan ilaglar; levetirasetam
(%22.7), valproik asit (%21.8) ve karbamazepin (%13.6)'di. %34.5 olguda antiepileptik ilaglara karsi yan etki gbzlenmedi.
En sik goérilen yan etkiler; sinirlilik (%35.5), kilo alma (%18.2), yorgunluk (%14.5) ve davranis problemleri (%11.8)’di.
Politerapi uygulanan hastalarda yan etki gértime orani (%72.7), monoterapi uygulanan hastalara gére istatistiksel olarak
anlamli olmasa da daha yuksek bulundu (%62.3).

Sonug: Galismamizin ¢cocuklarda antiepileptik ilag tedavisi sirasinda karsilagilabilecek yan etki profilinin aydinlatimasina
ve ebeveynlere verilecek egitimlere katkida bulunacagini dustinmekteyiz.

Anahtar Sézciikler: Yan Etki, Antiepileptik ilaclar, Ebeveynler, Epilepsi, Pediatri

ABSTRACT

Objective: The use of antiepileptic drugs in childhood may differ in their pharmacokinetic and pharmacodynamic
processes compared to adults and therefore, the effect and adverse effect profiles of drugs may change. We aimed to
evaluate the knowledge, attitudes and behaviors of parents of children diagnosed with epilepsy towards antiepileptic
drugs and possible adverse effects related to the use of antiepileptic drugs in children.

Material and Methods: Our study was conducted by applying a questionnaire to parents. August 2019 and March
2020, 110 parents of patients who were diagnosed with epilepsy in pediatric neurology outpatient clinic were included
in the study.
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Results: The majority of the participants were mothers (n=68, 61.8%). The mean age of the participants was 38.4+7.78 years. 70% of
cases were using monotherapy, 30% of cases were using polytherapy. The most commonly used drugs from monotherapy; levetiracetam
(22.7%), valproic acid (21.8%) and carbamazepine (13.6%). No side effects were observed against antiepileptic drugs in 34.5% of the
cases. The most common side effects were irritability (35.5%), weight gain (18.2%), fatigue (14.5%) and behavioral problems (11.8%).
The incidence of adverse effects in patients treated with polytherapy (72.7%) was found to be higher (62.3%) than in patients treated with

monotherapy, although it was not statistically significant.

Conclusion: We hope that our study will contribute to the enlightenment of the adverse effect profile that may be encountered during
antiepileptic drug treatment in children and to the education to be given to parents.

Key Words: Advers Effect, Antiepileptic Drugs, Parents, Epilepsy, Pediatrics

GIiRIiS

Epilepsi ndbetlerle karakterize, sik gortlen bir ndrolojik hastalik
olup, hastalarin ve ailelerin sosyal hayatlarini ve yasam kalitelerini
olumsuz etkileyebilmektedir (1). Tedavide temel hedef, ndbetlerin
baskilanmasi, sikliginin azaltimasi ve hastanin yasam Kkalitesini
iyilestirmektir (2).

Farmakoterapi, epilepsi tedavisinin bel kemigini olusturur (3). Bu
amagla epilepsi tedavisinde antiepileptik ilaglar kullanilir. Epilepsi
tedavisinde kullanimak Uzere pek ¢ok ilag gelistiriimis olup, bu
ilaglar ndbet sikligr ve siddetinin azalmasini saglamakla birlikte,
kullanimlari sirasinda bazi yan etkiler gdzlemlenebilmektedir (4).
Epileptik hastalarin yaklagik 1/3’GnGn nobet baslangicindan
once depresyon, anksiyete, somatik sikayetler ve dikkatsizlik
gibi semptomlar yasayabildigi de disuntldigunde klinik tablo
daha karmasik hale gelebilmektedir (5-7).

Cocukluk caginda ilag kullanimi eriskinlerle kiyaslandiginda
birtakim farkliliklar icermektedir. Cocukluk ¢cagininin yetiskinlere
gore fizyolojik, psikolojik ve mental olarak degisken dinamik
dogasl nedeniyle, ilaclarin farmakokinetik ve farmakodinamik
surecglerinde farkliliklar gérulebilmekte, ilaglarin etki ve yan
etki profilleri degisebilmektedir (8). GUnimuUzde antiepileptik
ilaglarla iliskili oldugu bilinen yan ilag reaksiyonlarinin ¢ogu,
yetiskin poptllasyonda yUrUtilen calismalardan elde edilmistir
(9). Literatrde pediatrik hastalarda antiepileptik ilag glvenlik
profilini arastiran kisith sayida galisma mevcuttur. Cocukluk
caginin dinamik dogasi ve ila¢ guvenlik verilerindeki kisithliklar
cocuklarda antiepileptik ilac kullanimini daha hassas hale
getirmektedir (9).

Hastalarin ve ebeveynlerin hastalk ve tedavileri ile ilgili bilgi
dUzeyleri, tedavilerine guvenleri ve uyumlan tUm hastaliklarda
oldugu gibi epilepsi tedavisinin de basarisini ve guvenligini
etkileyebilmektedir. Bu nedenle ilaglarin kullanminda, etki ve
kullanm sirasinda ortaya cikabilecek yan etkilerin tespiti ve
takibinde ebeveynlere blyUk sorumluluklar dismektedir. Bir
diger ifadeyle ¢cocuklardaki antiepileptik ilag tedavisinin basarisi
ve tedavi guvenligi ebeveynlerin antiepileptik ilaglar hakindaki
bilgi, tutum ve davraniglarlyla yakindan iligkilidir.

Biz bu callsmazda hastanemizde epilepsi tanisi konulan
cocuklarin ebeveynlerinin antiepileptik ilaglara karsi bilgi, tutum

ve davraniglanini ile ¢ocuklarda antiepileptik ila¢ kullanimina
bagli olasi yan etkileri degerlendirmeyi amagladik.

GEREC ve YONTEMLER

Calismamiza Agustos 2019-Mart 2020 tarihleri arasinda
Balikesir Universitesi Saglik Uygulama ve Arastirma Hastanesi
Gocuk Noroloji Poliklinigimiz’e bagvuran ve epilepsi tanisi
konulmus 110 hasta ebeveyni dahil edildi. Hasta ebeveynleri ile
yUz yuze gérisme saglanarak yazili onamlari alindiktan sonra
anket uygulamasi yapildi. Anket formu konu ile ilgili literatrdeki
makalelerdeki sorularin revizyonu ve yeni sorularin eklenmesiyle
hazirlandi (9,11,13). Katlimcilarn 3 ayr boélimden olusan
anket formlarini poliklinikte, ayni arastirmacinin gozetiminde
doldurmalari istendi.

Anket formunda;

1. Boliim: Ebeveynlere ait demografik verilerin (ebeveynleri
cinsiyeti, yasi, ¢ocuga yakinlk derecesi, saglik glvencesi,
egitim ve calisma durumlari, ailelerin gelir dizeyi, nerede
yasadiklar, kardes sayisl).

2. Boliim: Epilesi tanii cocuklar ve hastaliklari ile ilgili genel
Ozellikleri (yas, nobet sikigi, tetikleyen faktdrler komorbid
durumlar, ailede epilepsy hastaligi varligi, tedavi, yan etki).

3. Boliim: Ebeveynlerin antiepileptik ilaclar ve epilepsi tedavisiyle
ilgili bilgi, tutum ve davraniglannin degerlendirimesine ydnelik
bosluk doldurma, evet/hayrr, soruyla ilgii bir ya da daha fazla
isaretlenebilecek secenekler ve ifade segeneklerini igeren 36 soru
bulunmaktaydi.

Cocuklar ile ilgili herhangi bir tanisal ve laboratuvar verisi
kullanimamugtir. Calismamiz igin Balikesir Universitesi Klinik
Arastirmalar Etik Kurulu'ndandan onay (14.10.2020/220/175)
alinmistir.

istatiksel Analiz

Calismada anket uygulamasl ile elde edilen verilerin analizi
icin SPSS 23 istatiksel yazilm paket programi kullanidi.
Tanimlayici verilerin elde edilmesinin ardindan, ki-kare testi ile
ikili karsllastirmalarin istatistiksel olarak anlamli olup olmadigi
degerlendirildi.
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BULGULAR

Calismamiza 110 ebeveyn katildi. Katiimcilarin ¢ogunlugunu
anneler (n=68, %61.8) olusturmaktaydi. Katlimcilarin yas
ortalamalar 38.4+7.78 yasti. Hastalarin gogunlugunun saglik
glvencelerinin - oldugu goéruldd (=103, %93.6). Saglk
glvenceleri olarak en sik Sigorta Saglik Kurumunu (SSK) (n=70,
%63.6) olduklarini belirttiler.

Ebeveynlerin  egitim duzeyleri degerlendirildiginde annelerin
(%40, n=44) ve babalarin (n=43, %39.1) cogunlugunun
ilkokul mezunu olduklar, ayrnca annelerin bir kisminin okuma
yazma bilmedigi gorlldi (n=4, %3.6). Calisma durumlar
degerlendirildiginde; annelerin ¢ogunlukla ev hanimi oldugu
(=88, %80), babalarin ise c¢ogunlukla calistiklari (n=100,
%90.9) 6grenildi. Ebeveynlerden kendi gelir dlzeylerini tarif
etmeleri istendiginde, siklikla orta gelir dizeyinde olduklarini
(n=81, %73.6) belirttiler. Katiimcilarin 108’inin (%98.2) Turkiye
Cumhuriyeti (TC) uyruklu oldudu, yabanci uyruklu katilimci
sayisinin yalnizca 2 (%1.8) oldugu gordldd. Katiimcilarin
%43.6's! il merkezinde (N=48), %56.4°U ilce (N=32) ve kdylerde
(n=30) ikamet ettiklerini belirtti. Epilepsi hastalarnin gogunun
kardesi (n=94, %85.5) vardi ve ¢ogu anne-babalariyla birlikte
yasamaktaydi (n=94, %85.5) (Tablo I).

Epilepsi tanisi ile izledigimiz hastalarn yas ortalamasi 9.79
+5.05 yas (10 ay-17 yag) olup, ¢cogunun adolesan dénemde

Tablo I: Ebeveynlerin demografik veriler (n=110).

n (%)
Kadin (Anne) 68 (61.8)
Erkek (Baba) 42 (38.2)

Ebeveynlerin Ortalama Yasr
Kardes varligi

38.4 (21-70 yas)

Var 94 (85.5)
Alle Gelir Dlzeyi
Cok iyi-iyi 20 (18.2)
Orta 81 (73.6)
Kotu-Cok Kotl 9(8.2)
Saglik Sigortasi 103 (93.6)
var 7 (6.4)
Yok '
Anne Egitim Durumu
ilkokul 44 (40)
Ortaokul 37 (33.6)
Lise 21 (19.1)
Universite 8 (7.9)
Baba egitim durumu
ilkokul 43 (39.1)
Ortaokul 19 (17.3)
Lise 25 (22.7)
Universite 23 (20.9)
Yasanilan yer
[ 48 (43.6)
ilce 62 (56.4)

* Ortalama (min-max)
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Tablo II: Epilesi tanili cocuklara ait demografik veriler
(n=110).

n (%)
Kiz 68 (61.8)
Erkek 42 (38.2)
Ortalama Yas 9.79+5.05 (10 ay-17 yas)
Sut cocuklugu (0-2 yas) 10 (9.1)
Okul 6ncesi donem (>2 yas-5 yas) 14 (12.7)
Okul caginda (>5 yas-10 yas) 27 (24.5)
Adolesan dénem (>10 yas-17 yas) 59 (53.6)
Tablo Ill: Cocuklara uygulanan antiepileptik tedaviler
(n=110).
n (%)
Politerapi 33 (30)
Monoterapi 77 (70)
Levetirasetam 25 (22.7)
Valproik asit 24 (21.8)
Karbamazepin 15 (13.6)
Topiramat 8 (7.3)
Lamotrijin 5 (4.5)

olduklart (n=59, %53.6) gdruldu. Sut cocuklugu déneminde
(0-2 yas) 10, okul 6bncesi ddnemde (>2-5 yas) 14, okul caginda
(>5-10 yas) 27 hasta bulunmaktaydi. Hastalarin ¢cogunlugu
erkekti (N=58,%52.7) (Tablo Il). Hastalarin %60.9'unda (n=67)
son bir yilda ndbet aktivitesine hi¢ rastlanimazken, ayda birden
fazla ndbet gegirenlerin orani %13.6 (n=15)’di. Katiimcilardan
cociklarindaki ndbeti tetikleyici faktdr yada faktorleri belirtmeleri
istendiginde; belirtilen nobet tetikleyici faktorlerler arasinda
arasinda en sik gurdltt (=27, %44.3), ikinci siklikla uykusuzlugun
(n=19, %31.1) oldugu goruldi.

Olgularin  34’Gnde (%30.9) epilepsi hastaligina eslik eden
ko-morbid durumlara rastlandi. En sik eslik eden ko-morbid
durumlarin mental gerilik (n=7), otizm (n=5), 6grenme gucligu
(n=4) ve fiziksel yetersizlik (n=4) oldugu goéruldi. 82 (%74.5)
olgunun ailesinde epilepsi hastaligi bulunmazken, 28 (%25.5)
olgunun ailesinde epilepsi hastaligi bulunmaktaydi.

Epilepsi tedavisi amaciyla %70 olgunun (n=77) tek bir ilag
kullandidl, %30 olgunun (n=33) birden fazla ilag kullandig
gorildd.  Monoterapide  kullanilan  antiepileptik ilaglar
levetirasetam (n=25, %22.7), valproik asit (n=24, %?21.8),
karbamazepin (n=15, %13.6) ve topiramat (N=8, %7.3) ve
lamotrijindi (n=5, %4.5) (Tablo Ill).

38 (%34.5) olguda antiepileptik ilaglara karsi yan etki
gdzlenmezken, cogunluklabirden fazla yan etkinin gdézlemlendigi,
en sk gorllen yan etkilerin sinirlilik (=39, %35.5), kilo alma
(=20, %18.2), yorgunluk (n=16, %14.5), davranis problemleri
(n=13, %11.8), uykusuzluk (N=12,%10.9) ve huzursuzluk
(n=12,% 10.9) oldugu gdrildu. Tek basina en sk gdrilen yan
etki ise sinirlilikti (=6, %5.5) (Tablo V).

Ebeveynlerin ¢cogu ¢ocuklanyla ilgili olarak saglik hizmetlerine
erisimlerinin iyi ve ¢ok iyi oldugunu belirtmis olup (n=88, %80),



Tablo IV: Yan etkiler ve goriilme sikhgi

Yan Etki n (%)
Sinirlilik 39 (35.5)
Kilo artigl 20 (18.2)
Yorgunluk 16 (14.5)
Davranis problemleri 13 (11.8)
Uykusuzluk 12 (10.9)
Huzursuzluk 12 (10.9)
Konsantrasyon azalmasi 11 (10.0)
Hiperaktivite 11 (10.0)
Konusma bozuklugu 10 (9.1)
Mide. bagirsak sikayetleri 10 (9.1)
Kilo kaybi 10 (9.1)
Unutkanlik 9(8.2)
YirayUs bozuklugu 8 (7.3)
Bas agrisi 7 (6.4)
Dis eti kanamasi 7 (6.4)
Titreme 7 (6.4)
Cilt problemleri 7 (6.4)
Goérme bozuklugu 6 (5.5)
Bas dénmesi 4 (3.6)
Adet dlzensizligi 2 (1.8)

Tablo V: Ebeveynlerin bilgi, tutum ve davranislarn (n=110).

Kesinlikle

Katiiyorum/ Kararsizim

Katiliyorum n (%)
n (%)

Katilmiyorum
/ Kesinlikle
Katilmiyorum

n (%)

Epilepsi hastaligi
ilaclarla etkin bir
bicimde tedavi
edilebilir.
Epilepsi
ilaglarinin yasam
boyu alinmasi
gerekir
Nobetler
durduktan
sonra epilepsi
ilaclarinin
kullanimina
gerek yoktur.
Epilepsi
tedavisinin
basaril
olabilmesi igin
ilaclar dtzenli
alinmasi gerekir.
Bazi epilepsi
ilaclarr icin belli
araliklarla ilacin
kan seviyesinin
saptanmasi
Onemlidir

91 (82.7)

33 (30)

26 (23.7)

109 (99.1) -

94 (85.5)

13 (11.8)

37 (33.6)

18 (16.4)

13 (11.8)

6 (5.5)

40 (36.4)

65.9 (60)
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doktorlaryla iliskilerinin profesyonel anlamda oldugunu (n=103,
%93.6) ve epilepsi hastaligi hakkinda sahip olduklart bilgiyi
sadece doktorlardan &gdrenendigini belirten katlimci sayisi
yUksekti (n=58, %52.7). Ebeveynlerin %36.4’l (n=40) doktor ile
birlikte internet, televizyon, radyo, gazete, dergi, arkadas, aile
ve akrabalar gibi ilave kaynaklardan da hastalk hakkinda bilgi
edindiklerini belirtirken, %10.9’unun (n=12) ise hastalik hakkinda
bilgi sahibi olduklari kaynak olarak doktorlar belirtmedigi, diger
kaynaklar belirttigi goruldu.

Epilepsi hastaliginin antiepileptik ilaglarla tedavi edilecegine
inanan katiimci sayisi 91 (%82.7) iken, 13 (%11.8) katlimci
kararsiz ve 6 (%5.4) katlimci epilepsinin ilaglarla tedavi
edilebilecegine inanmamaktaydi. Ancak katiimcilarin 109’u
(%99.1) tedavisinin  basarill olabilmesi icin antiepileptik
ilaglarin dUzenli olarak kullanilmasi gerektigini belirttiler. 103
hasta (%93.6) ilaglarini dizenli kullanirken, 3 olgunun (%2.7)
sosyoekonomik yetersizlik, 3 (%2.7) olgunun unutkanlik ve 1
olgunun da (%0.9) ndbet sikigininin azalmasi nedeni ile ilaclarini
dizenli kullanmadidi géruldi. Antiepileptik ilaglarn émur boyu
alinmasi gerektigine inanan katlimci sayisi 33 (%30), kararsiz
katiimci 37 (%33.6) ve inanmayan katilimci 40 (%36.4) iken
katiimcilarin cogu ila¢ tedavisi sonrasi nébetlerin kesilmesinin,
ilaglarin kullanimasina gerek kalmadigi anlamina gelmeyecegini
belirtti (n=66, %60).

Ayrica 106 (%96.4) hastanin tedavide sadece antiepileptik ilag
kullandigr, baska bir tedavi yontemi denemedikleri saptandi. 4
(%3.6) katiimci ¢cocuklarinin hastaliginin tedavisinde ilaca ilave
olarak hacemat, balk yagi, sirke ve soguk su kullandiklarini
belirtti.

Ebeveynlerin buyuk bir bolumua kullanilan ilaglarla ilgili olarak
ilk defa yada yeni bir yan etki ile karsilastiklarinda doktorlarina
basvuracaklarini (n=100, %90.9) belirttiler. Epilepsi tedavisi
sirasinda belli periyodlarla hastanin poliklinik ve ila¢ kan
dUzeylerinin kontrolUndn gerektigini bildiren katlimci sayisi 94
(%85.5)’di (Tablo V).

TARTISMA

Epilepsi, tim dinyada 70 milyondan fazla insani etkileyen, en
sik gdrulen kronik hastaliklardan biridir (10). Epilepsi tedavisinde
temel hedef, hastalik sirasinda goértlen nébetlerin baskilanmasi,
sikiginin azaltimasi ve hastanin yasam kalitesini iyilestirmektir
(2). Epilepsinin esas tedavisi farmakoterapi olup, bu amacla
antiepileptik ilaglar kullaniimaktadir.

Hastalarin ve ebeveynlerin hastalk ve tedavileri ile ilgili bilgi
dUzeyleri, tedavilerine glvenleri ve uyumlarn tUm hastaliklarda
oldugu gibi epilepsi tedavisinin basarisini etkileyebilmektedir.
Bizim calismamiza katilan ebeveynlerin %99.1’i tedavinin basarili
olabilmesi igin antiepileptik ilaglarn dtzenli olarak kullaniimasi
gerektigini belirttiler. Yine ebeveynlerin ¢cogu ila¢ tedavisi sonrasi
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ndbetlerin kesiimesinin, ilaglann kullanimasina gerek kalmadigi
anlamina gelmeyecegini belirtti (n=66, % 60). Ancak katiimcilarin
buyldk bir bolimU epilepsi hastaliginin antiepileptik ilaclarla
tedavi edileceg@ine inanirken (=91, %82.7), ilaglarin dmur boyu
alinmasi gerektigine inanan katiimcei sayisinin 33 (%30), kararsiz
katiimci sayisinin 37 (%33.6) ve inanmayan katlimci sayisinin
40 (%36.4) oldugu gorildl. Ayrica 106 (%96.4) hastanin
tedavide sadece antiepileptik ilag kullandigi belirlendi. Kurt
tarafindan yapilan ¢alismada ebeveynlerin %45.7’si epilepsinin
ilaglarla tedavi edilebilir oldugunu belirtmis, Zainy ve ark. (12);
ebeveynlerin %29’unun non-farmakolojik tedavi yontemlerini
kullandiklarini - bildirmistir  (11).  Calismamizda ebeveynlerin
antiepileptik ila¢c tedavisine daha yUksek oranda inandiklari
ve non-farmakolojik tedavi yontemlerin daha az kullandiklari
gdrulmis olup; bu durumun poliklinik kontrollerine geldiklerinde
kendilerine verilen epilepsi ve tedavisiyle ilgili egitimlere bagl
olabilecegini disinmekteyiz.

Epilepsi tedavisinde kullanilmak Uzere pek ¢ok ila¢ gelistiriimis
olup, bu ilaglar ndbet sKkig ve siddetinin  azalmasini
saglamakla birlikte, kullanimlar sirasinda bazi yan etkiler
gdzlemlenebilmektedir (4). Bu yan etkiler hastanin tedaviye
uyumunu  ve Kklinik tabloyu olumsuz  etkileyebimektedir
Cocukluk caginda antiepileptik ilag kullanimi ile ilgili yapilan
bazi callsmalarda, Bansal ve ark. (9) hastalarin %63.2’sinde,
Kaushik ve ark. (15) hastalarin %48.5’inde, Anderson ve ark.
(13) %31’inde, Mistry ve ark. (14) ise hastalarin %26’sinda yan
etki gelistigini gdzlemlemiglerdir. Bizim galismamizda da, Bansal
ve ark. (9) yaptigi calismaya benzer sekilde, antiepileptik ilaglara
bagl yan etki gorilen olgularin orani %63.5 olarak bulundu.
Bununla birlikte literatirde yan etki insidansinin ¢ok dusUk
bulundugu (%5.3) calismalar da mevcuttur (16). Bu farkliliklarin
nedeni, farkll calisma populasyonu, bolgesel olarak farkli ilaglarin
kullanmi ve/veya farkll calisma metodolojisinin benimsenmesi
olabilir.

Kaushik ve ark. (15), pediatrik epilepsili hastalarin buytk
cogunlugunda bilissel yan etkilerin gdruldigund, bunu ndrolojik
etkilerin, kilo degisikliklerinin, davranigsal ve motor yan etkilerin
izledigini belitmislerdir. Junger ve ark. (17) ise epileptik
olgularinin gogunlugunun davranigssal ardindan genel nérolojik
ve bilissel yan etkilerle karsilastiklarini ortaya koymuslardir.
Anderson ve ark. (13) yan etki olarak en sik davranis problemleri
(%19.3) ve somnolans (%15.8) ile, Mistry ve ark. (14)
irritabilite ve sonrasinda uyusukluk (%18.6) ile karsilagtiklarini
belirtmislerdir. Kaushik ve ark. (15)ise karsilastiklari en yaygin
yan ilag etkisinin okul basarisinin olumsuz etkilenmesi (%33.8),
ikinci etkinin uykuya megil (%25.9) oldugunu bildirmislerdir (14).
Bizim ¢alismamizda ise hastalarda genellikle birden fazla yan
etkinin gdzlemlendigi, cogunlukla gdzlemlenen yan etkilerin
sinirflilik (n=39, %35.5), kilo almi (n=20, %18.2), yorgunluk
(=16, %14.5), davranis problemleri (n=13, %11.8), uykusuzluk
(n=12,%10.9) ve huzursuzluk (n=12,%10.9) oldugu, tek basina
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en sik gorllen advers etkinin ise sinirlilik (N=6, %5.5) oldugu
gorulda (Tablo V).

Yapilan galismalarda ¢ocuklarda antiepileptik ila¢ kullanimina
bagll yan etki gorilme sikhiginin yas grubuna ve cinsiyete
gore farklilik gosterebildigi belirtiimistir. Kaushik ve ark. (15)
yaptiklan galismada yan etki gelisen ¢ocuklarin ¢gogunun 10
yasindan blyUk oldugunu, Bansal ve ark. (9) yan etki gelisen
gocuklarn daha blyUk yaslarda olduklarini saptamislardir
(9). Her iki calismada da kiz gocuklarinda daha fazla yan etki
gorildugt goézlemlenirken (%55.4, %71.3), bazi ¢alismalarda
yan reaksiyonlarin erkek cocuklarinda daha fazla gdzlendigi
belirtimistir (14,16,18-20). Bizim c¢alismamizda ise yan
reaksiyonlarin %70.4 oraniyla en fazla okul ¢ocukluk caginda
(6-10 vyasg), en az sut cocuklugu ddéneminde (0-2 vyas)
gdzlemlendigi (%50) goéruldt. Ancak yan etki gortime sikligi
acisindan ¢cocukluk cagi yas gruplar arasinda istatistiksel olarak
anlamli bir fark olmadigi gértldu (p>0.05). Cinsiyete gdre yan
etki gorulme sikigini degerlendirdigimizde kiz g¢ocuklarinda
(n=52,%71.2) erkek cocuklarindan (n=58,%60.3) daha sk
gbzlemlendigi goruldu. Ancak bu siklik farki da istatistiksel
olarak anlamli degildi (p>0.05).

GUnUmuzde epilepsi tedavisinde kullanilimak Uzere piyasaya
sunulmus pek c¢ok ilag olup, etki ve guvenlik profilleri daha
iyi ilaglarn gelistirimesi icin calismalar devam etmektedir.
Tarihsel stireg icinde ortaya ¢ikan; klonazepam, karbamazepin,
etosuksimid, fenobarbital, primidon, fenitoin ve valproik asit
birincinesil, gabapentin, lamotrijin, levetirasetam, okskarbazepin,
topiramat ve zonisamid ikinci nesil, brivarasetam, klobazam,
kannabidiol, cenobamat, eslikarbazepin asetat, lakozamid,
perampenel ve rufinamid ise UglncU nesil antiepileptik ilaglar
olarak ifade ediimektedir (21-23).

Genel olarak yeni nesil antiepileptik ilaglarda, eskiilaglara kiyasla
daha az yan etki goruldigu belirtimektedir (24). Anderson
ve ark. (13) yan reaksiyonlara en sk neden olan antiepileptik
ilaglarin valproik asit (%33) ve karbamazepin (%25) oldugunu
bildirmiglerdir (16). Kaushik ve ark.(15), okul basarisinda
dusUtklige en fazla yol acan antiepileptik ilacin valproik asit
oldugunu, bunu sirasi ile fenitoin ve karbamazepin izledigini
belirtmislerdir. Benzer durum Bansal ve ark. (9) calismasinda
da gordlmustur. Bizim c¢alismamizda monoterapide kullanilan
ilaclardan karbamazepinde %73.3 (n=11/15), valproik asitte
%66.7 (n=16/24), levetirasetamda %60 (n=15/25), topiramatta
%50 (n=4/8) ve lamotriinde %40 (n=2/5) yan etki orani
bulundu. Bu oranlarin yapilan diger calismalara gére daha
yUksek bulunmasinin, hastanemizin ilimizdeki tek Uguncu
basmak sagdlik kurumu olmasi nedeniyle, tedaviye direngli hasta
sayimizin yuksekligi ile iligkili olabilecegini dUsinmekteyiz.

Farmakoterapinin basarisi agisindan, kullanilan ilaglar kadar,
kullanilan ilag sayisi da énem arz etmektedir. Bu durum gerek
hastanin tedaviye uyuncu gerekse yan etkilerin siklidi, takibi



ve degerlendiriimesi agisindan onemlidir. Pediatrik epilepsi
tedavisinde tercih edilen ydntem; tek ilacla tedavi, monoterapidir.
Ancak nobet tipine ve ndbetlerin tedaviye direncine bagl olarak,
hastalarda birden fazla ilagla tedavi, politerapi gerekebilmektedir
(25,26).

Kaushik ve ark. (15) yaptiklari calismada monoterapi orani %87
iken, politerapi orani %13 olarak bulunmustur. Kaushik ve ark.
(15) calismalarinda monoterapide en sik kullanilan antiepileptik
ilacin sodyum valproik asit (%49) oldugunu, 2. siklikla feniotin
kullanildigini, benzer sekilde Kousalya ve ark. da (16) en yaygin
olarak sodyum valproik asitin (%37.02) ardindan fenitoinin
(%23.83) kullanidigini bildirmislerdir. Bansal ve ark. (9) ile
Mathur ve ark. (18) en sik kullanilan ilacin fenitoin oldugunu,
George ve ark. (19) ise en sk kullanilan antiepileptik ilaglarin
klobazam (%37) ve fenitoin (%25.5) oldugunu belirtmiglerdir
(15). Bizim calismamizda da hastalarin ¢cogunda monoterapi
uygulandigi (%70), politerapi uygulanma oraninin %30 oldugu
goruldu. Politerapi oranin diger c¢alismalara godre yuksek
olmasinin nedeni Covid-19 pandemisi nedeni ile ¢alismaya
dahil edilen olgu sayisinin az olmasi ve tedaviye direncli hasta
sayimizin yUksekligi ile iligkili olabilecegi dusunuldu. Politerapi
uygulanan hastalarda yan etki gortlme orani (n=24/33, %72.7),
monoterapi uygulanan hastalara gére istatistiksel olarak anlamli
olmasa da (p>0.05) daha yiksek bulundu (n=48/77, %62.3).

Literatirden farkl olarak bizim g¢alismamizda monoterapide
kullanilan antiepileptik ilaclar sirasiyla levetirasetam (n=25,
%22.7), valproik asit (n=24, %?21.8), karbamazepin (n=15,
%13.6) ve topiramat (n=8, %7.3) ve lamotrijin (n=5, %4.5)
olarak bulundu. Calismamiza dahil olan monoterapi yada
politerapi géren tUm hastalar birlikte degerlendirildiginde ise en
sik kullanilan kullanilan antiepileptik ilacin levetirasetam (n=31,
%28.2) oldugu, bunu valproik asitin (n=28, 25.5) izledigi géraldu.

Kronik hastalklarda hastanin  Kliniginin, kullandigi ilaclarin
etkinliginin, olasi yan etkilerin belirli araliklarla takibi ve
gerektiginde ilag yada doz degisikligine gidilmesi tedavinin
basarisini ve guvenligini etkileyen en onemli faktdrlerden
biridir. llaca ve hastaya bagh baz faktorler nedeniyle bazen
de ilacin kan ilac duzeyi izlemi de gerekebilmektedir. Bu
durum &zellikle terap6tik araligi dar olan antiepileptik ilaglarin
kullanimi sirasinda, ilag etkinliliginin strdtrtlebilmesi ve toksik
etki olasiiginin azaltimasi agisindan gereklidir. Bu anlamda
hastalarin  saglik hizmetlerine kolay erisebilir olmasi dnem
arzetmektedir. Calismamiza katilan ebeveynlerin cogunlugu (n=
94, %85.5) epilepsi tedavisi sirasinda belli periyodlarla hastanin
poliklinik ve ilag kan dizeylerinin kontrolintn gerektigini belirtti.
Saglk hizmetlerine ulasilabilirlik acisindan ise ¢ogu saglik
glvencelerinin oldugunu (n=103, %93.6) ve c¢ocuklariyla ilgili
olarak saglik hizmetlerine erisimlerinin iyi ve ¢ok iyi oldugunu
ifade ettiler (=88, %80).

Sonug olarak; calismamizda elde edilen verilerin cocuklarda
antiepileptik ilac tedavisi sirasinda karsilagilabilecek yan etki
profilinin aydinlatimasina ve ebeveynlerin epilepsi hastalig,
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tedavisi ve ¢ocuklarinin kullandigi ilaclar hakkinda egitim ve
bilgilendirimelerinde  katki  saglayacagini  distinmekteyiz.
Benzer galismalarin Ulkemizde ve dinya genelinde yapilmaya
devam etmesi gerektigi ve elde edilecek verilere bagl olarak
saglik hizmeti sunucular tarafindan yapilacak dtzenleme ve
planlamalarin halk saglidi agisindan dnemli oldugu kanaatindeyiz.
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Konjenital Nazolakrimal Kanal Tikanikliginin Dogum
Sekliyle lligkisi
The Relationship Between Congenital Nasolacrimal Duct

Obstruction and Mode of Delivery
Esra DAG SEKER, inci Elif ERBAHCECI TIMUR

Ankara Sehir Hastanesi, G6z Hastaliklari Klinigi, Ankara, Turkiye

0z

Amag: Konjenital nazolakrimal kanal tikanikligr (KNLKT) gértlme insidansi ile dogum sekli arasindaki iliskiyi incelemektir.
Gerec ve Yontemler: Calismaya 2014-2017 vyillarn arasinda epifora sikayetiyle bagvuran KNLKT tanisi alan hastalar
dahil edildi. Hastalarin demografik ve Klinik 6zellikleri belirlendi ve hastalar dogum sekline gbre sezaryen dogum (SD)

veya normal vajinal yolla dogum (NVD) olarak iki gruba ayrildi. KNLKT gértlme siklidi, cinsiyet ve lateralite dzellikleri
gruplar arasinda karsilastiridi.

Bulgular: Calismaya bagvuru yasi ortalama 5.5+4.6 ay olan 62 hastanin 75 gozi dahil edildi. Calismaya dahil edilen
hastalarin dogum sekli %59.7’sinde NVD iken %40.3’Unde sezaryendi dogumdu. Hastaneye basvuru yasi ve lateralite
acisindan gruplar arasinda istatistiksel olarak anlamli fark bulunmamaktaydi (p=0.501 ve p=0.624). Dogum seklinin NVD
ya da SD olmasi ile KNLKT goértime sikligi arasinda farklilik yoktu (p=0.128).

Sonug: Calismamizda dogum sekli ile KNLKT gértime sikigi arasinda farklilik tespit ediimemistir ancak sezaryen
dogumun KNLKT icin artmis bir risk faktort olarak etyopatogenezdeki rolli literattrde tartigmali olarak devam etmektedir.

Anahtar So6zciikler: Dogum sekli, Epifora, Konjenital nazolakrimal kanal tikanikligi, Konjenital dakriyostenoz

ABSTRACT

Objective: To investigate relationship between incidence of congenital nasolacrimal duct obstruction (CNLDO) and
mode of delivery.

Material and Methods: Patients with epiphora, diagnosed as CNLDO in 2014-2017 years were enrolled the study.
Demographic and clinical properties of the patients were identified and patients were divided into two groups according
to mode of delivery, as cesarean section delivery (CSD) and normal vaginal delivery (NVD). Frequency of CNLDO, gender
and laterality were compared between groups.

Results: Seventy five eyes of sixty two patients with mean age 5.5+4.6 months were included in the study. Of the
patients included in the study; mode of delivery was NVD in 59.7% of the patients and CSD in 40.3% of the patients.
There was no statistically significant difference between two groups according to age and laterality (p=0.501 and p=
0.624). There was no difference between mode of delivery (CSD or NVD) and incidence of CNLDO (p=0.128).

Conclusion: There was no difference between mode of delivery and frequency of CNLDO in our study, however the role
of CSD in the etiopathogenesis of CNLDQO is still controversial according to the literature.

Key Words: Mode of delivery, Epiphora, Congenital nasolacrimal duct obstruction, Congenital dacryostenosis
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GIiRIS

Konjenital nazolakrimal kanal tikanikhd (KNLKT), yasamin ilk
yilindaki epiforanin en sik sebebidir (1). insidansi %11 ile %20
arasinda bildirilmistir (1-3).

Genellikle yasamin ilk haftalarindan sonra, tek ya da iki tarafl
olarak, sulanma, kapak kenarlarinda mukoid sekresyon
birikmesi, kirpiklerde 1slanma ile baslayip, staza sekonder
enfeksiyon eklenmesiyle sekresyonun mukopurllan karakter
kazanmasl ve tekrarlayici konjonktivit tablosuyla prezente
olmakta, persistan vakalar dakriyosistit, preseptal selllit, orbital
selllit ve menenijit ile komplike olabilmektedir (4-6). Gerek
sulanma ve gapaklanmanin deprivasyon etkisiyle, gerek KNLKT
olan gocuklardaki artmis hipermetropi gérilme siklidi sebebiyle,
ambliyopi riski de tasimaktadir (7,8).

Nazolakrimal ~kanal dodumda hentz olgunlasmamigtrr.
Tikanikligin en sik nedeni Hasner valvinde veya nazolakrimal
kanalin meatus nazi inferiora acildigi distal ugta gelisen
membrandz tikanikliktir (9,10). Belirtiler genellikle yasamin ilk
birkac haftasinda ortaya cikar (1,10). Yasamin ilk aylarinda
genellikle kendiliginden acillan bu tikaniklk, gerektiginde
hidrostatik basinci artiracak sekilde yapilan masgj ile, olgularin
%96 kadarinda, yasamin ilk yilinda agilabilmektedir (11-14).

Bu calismanin amaci son vyillarda artan sezaryen dogum (SD)
oranlarinin, yasamin ilk yillarinda sik hastane ziyareti, takip ve
tedavi gerektiren, ambliyopi riski de tasiyan KNLKT siklidiyla
iliskisini degerlendirmektir.

GEREC ve YONTEMLER

Mart 2014- Subat 2017 tarihleri arasinda 1 yas altinda epifora
ve/veya capaklanma sikayeti ile poliklinige basvuran hastalar
nazolakrimal kanal tikanikligi agisindan degerlendirildi. Calisma
icin Ankara Sehir Hastanesi 1 Nolu Klinik Arastirmalar Etik
Kurulu'ndan E1-21-2042/22.09.2021 numarall onay alindi
ve galisma Helsinki Deklarasyonu prensiplerine uygun olarak
yapild.

Sikayetlerin dogumun 1. ayindan sonra baslamis olmasi, rekurren
karakterde olmasi, kese bdlgesine bastiniinca sekresyon gelmesi
bulgulanyla konjenital dakriyositenozdan supheleniimis ve taniyi
kesinlestirmekicin fluoresein boya kaybolmatestiyapilarak pozitif
sonuclanan hastalar calismaya dahil edilmistir. Hasta grubunu
zamaninda dogan (>38 hafta), normal gelisim gosteren, KNLKT
disinda saglik problemi olmayan bebekler olusturmaktaydi.
Ayrica preterm dogan, yenidogan yogun bakim ihtiyaci olan,
ek hastaligi olan hastalar galisma disi birakildi. Calismaya dahil
edilen hastalarin yas, cinsiyet, lateralite ve dogum sekli bilgileri
takip dosyalarindan elde edildi.

Verilerin analizi SPSS version 20 programi ile yapildi. SD ile
normal vajinal yolla dogum (NVD) arasinda tanimlayici ve
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sayisal parametrelerin karsilastinimasinda Mann-Whitney U testi
kullanildi. Calismaya 62 hastanin 75 gbzi dahil edildi. Ancak
ayni bireyin iki gézi arasi korelasyondan kaynaklanabilecek
istatistiksel hata riski nedeniyle, gruplar arasi analizler 62 hasta
Uzerinden yapildi. Testlerin degerlendiriimesinde “p” degerinin
0.05’den klctk olmasi (p<0.05) istatistiksel olarak anlamli kabul
edildi.

BULGULAR

Calismaya dahil edilen 62 hastanin 35'i (%56.5) erkek, 27’si
(%43.5) kizdi. Dogum sekli 37 hastada (%59.7) NVD iken 25
hastada (%40.3) SD’di. Calismamizda dogum seklinin NVD
ya da SD olmasi ile KNLKT gortime skl arasinda iligki
saptanmadi (p<0.128).

Toplam 62 hastanin 75 g6ztne KNLKT tanisi kondu. Tikaniklik
hastalarin 30’unda (%48.4) sagda, 19’unda (%30.6) solda ve
13’Unde (%21) bilateraldi. Hastane basvuru yasi ortalamasi
5.5+4.6 aydi (Tablo ).

NVD grubunda hastaneye basvuru yasi 5.1+4.1 ay iken SD
grubunda 6.2+5.5 aydi ve iki grup arasinda hastaneye basvuru
yagl istatistiksel olarak anlamli farkliik g&stermemekteydi
(p=0.501). NVD grubunda KNLKT hastalarin 20’sinde (%54.1)
sag gozde, 8’inde (%21.6) sol gbzde ve 9'unda (%24.3) her ki
gbdzde iken SD olan grupta hastalarin 10’unda (%40) sag gbzde,
11’inde (%44) sol gbzde ve 4’Unde (%16) her iki gdzdeydi ve
gruplar arasindaki KNLKT lateralitesindeki farklilik istatistiksel
olarak anlamli degildi (p=0.624). NVD grubunda hastalarin 17’si
(%45.9) erkek iken SD grubunda hastalarin 18’i (%72) erkekti ve
gruplar arasindaki cinsiyet farkliig istatistiksel olarak anlamliydi
(p=0.044) (Tablo II).

2014-2016 vyillan arasinda Turkiye'deki sezaryen dogum
orani %38°di ve calismamizdaki SD orani ise %40.2
bulundu. Galismamizdaki SD oranini Turkiye'deki SD orani ile
karsilastirmak igin kullanilan binomial test ile yapilan istatistiksel
analizde, calismamizdaki SD orani Turkiye’deki SD orani ile
benzer bulundu (p=0.399) (Sekil 1).

Tablo I: Hastalarin demografik ve klinik 6zellikleri.

Parametre
Cinsiyet*
Kiz 27 (43.5)
Erkek 35 (56.5)
Hastane basvuru yasi (ay, ort+SS) 5.5+4.6
Dogum sekli*
NVD 37 (69.7)
SD 25 (40.3)
Lateralite*
Sag 30 (48.4)
Sol 19 (30.6)
Bilateral 13 (21)

NVD: Normal vajinal yolla dogum, SD: sezaryen dogum, * n(%)



Tablo Il. Hastalarin demografik ve klinik o6zelliklerinin
dogum sekline goére karsilastiriimasi.
NVD n (%) SD n (%) p

Say 37 (59.8) 25(40.2) 0.128
Hastane basvuru yasi
(ay, ort+SS) 51+4.1 6.2+5.5  0.501

o 20/17 N
Cinsiyet (n, K/E) (54.1/45.9) 7/18 0.044
Lateralite

Sag 20 (54.1) 10 (40)

Sol 8 (21.6) 11 (44) 0.624

Bilateral 9 (24.3) 4 (16)

E: Erkek, K: Kiz, NVD: Normal vajinal yolla dogum, SD: Sezaryen
dogum

W Sezaryen dogum
= NvYD

,60

,40

%

,20

,00

Calisma grubu 2014-2016 Turkiye verileri

Sekil 1: 2014-2016 Turkiye dogum verileri ile calisma grubunun
karsilastirimasi.
NVYD: Normal vajinal yolla dogum

TARTISMA

Konjenital nazolakrimal kanal tikanikiginin bilinen risk faktorleri,
prematurite, kraniofasial hastaliklar, Down Sendromu, maternal
enfeksiyonlar, genetik yatkinlktir (2,3,15). Ancak son vyillarda
artan SD oranlan géz o6ndnde bulunduruldugunda dogum
seklinin KNLKT etyopatogenezinde rol alabilecedi dngorilmus
ve vyapllan calismalarda farkll sonuglar bildirilmistir. Bazi
calismalarda SD ile KNLKT arasinda iliski bulunurken, bazi
calismalarda sadece ilk dogumun SD olmasi ya da kompleks
dogumlarin KNLKT ile iligkili oldugu bildirilmistir (16-21).

Spaniol ve ark. (19) yaptgr bir calismada ilk dodumun
SD olmasinin KNLKT igin artmis bir risk faktoérd oldugunu
gostermiglerdir. Alakus ve ark. (20) ik dogumun SD olmasinin
ve ailede KNLKT hikayesi olmasinin KNLKT etyopatogenezinde
onemli bir risk faktorl olabilecegini bildirmislerdir. Bu ki
calismada da ilk ve tekrarlayan SD’ler ayri ayri olarak incelenmis
ve ik dogum SD olanlarda KNLKT gérllme sikigi artmis
olarak bulunmustur. Literatirde yapilan galismalar gz 6nune
alindiginda SD ile KNLKT gortlme sikligi arasindaki iliskiyi
arastinrken, yalnizca ilk dogumlari degil, tim dogumlarin dikkate
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alinmasi gerektigi vurgulanmaktadir. Ancak bizim ¢alismamizda
bu ayrimin yapilmamis olmasi ¢alismamizin bir kisithigidir.

ilk dogum NVD olanlarda ilk dogum SD olanlara kiyasla KNLKT
gérilme sikliginin daha az bulundugu calismalarda dogum
sirasindaki yUksek dis basing ve kollajenolitik aktivitenin Hasner
membraninda agiimaya neden olabilecegi ileri sUrtimusttr
(16,17). Ancak bu calismalara dahil edilen hasta sayilarinin
azligr ve bu galismalarda kendiliginden rezolUsyon oranlarinin
dUsuk bildirilmis olmasi da calismaya dahil ediime kriterlerinde
gUvenilirligin saglanamamis olabilecedi fikrini desteklemektedir.

KNLKT tespit ettigimiz hastalarda SD orani %40.2 iken ayni
ddénemde Turkiye’de SD orani %38’di. Calismamizda SD orani
Turkiye ortalamasindan fazla olsa da bu farkliik istatistiksel
olarak anlamli degildi. Daha genis hasta sayilarini iceren
calismalarla KNLKT etyopatogenezinde dogum seklinin KNLKT
ile iligkisi aydinlatilabilecektir.

Yaptigimiz ¢calismada dogum seklinin NVD ya da SD olmasinin
KNLKT gérilme sikligi arasinda iliski tespit edilmedi. Bu yonu
ile Yidiz ve ark.’nin (22) Ulkemizde yaptidi 40 olguyu iceren
calismada ve Amerika’da yapilimis 17.713 yenidoganin dahil
edildigi 1998 KNLKT tanisi ile takip edilmis on yilik verileri
iceren genis kohort ¢alismasinda SD orani ile KNLKT gortime
sikig arasinda bir iliski saptanmamis olmasi bizim calisma
sonuclarnmizla benzerlik gdstermektedir (2).

Literatirde KNLKT ¢ogunlukla tek tarafli goértndrken olgularin
%20’sinde iki tarafll oldugu bildiriimistir. Bizim galismamizda da
hastalarin %21’inde KNLKT iki tarafliydi ve literattirle uyumluydu
(23). Calismamizda SD ile dogan erkek bebeklerde kiz bebeklere
gore KNLKT daha sik tespit edilmistir. Ancak literatirde bu
sonugla uyumlu herhangi bir veriye rastlanmamistir. Calismaya
dahil edilen hasta sayisinin azligr bu sonucun anlamliigini
dustrmekle birlikte daha genis hasta sayilarinin dahil edilecegi
calismalara ihtiyag vardir.

Sonug olarak; bizim c¢alismamizda dogum sekli ile KNLKT
gérilme sikhgr arasinda iliski tespit edilmemistir. KNLKT
cok faktorll etyopatogeneze sahiptir ve dogum seklinin bu
etyopatogenezdeki rolU tartismali olarak devam etmektedir.
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The Presence of Atopic March in Patients Diagnosed with
Atopic Dermatitis

Atopik Dermatit Tanili Hastalarda Atopik YurGydsun Varligi

Ozge ATAY, Suna ASILSOY, Gizem ATAKUL, Serdar AL, Ozge KANGALLI BOYACIOGLU, Neviz UZUNER,
Ozkan KARAMAN

Department of Pediatric Immunology And Allergy, Dokuz Eyliil University, Faculty of Medicine, izmir, Turkey

ABSTRACT

Objective: Atopic march is a model that explains the progression of allergic diseases from atopic dermatitis (AD) to
allergic asthma and rhinitis. In our study, while evaluating the presence of allergen sensitivity and allergic diseases in
patients who were diagnosed with AD and followed up until the age of at least 5 years, we wanted to investigate how
much the definition of classical atopic gait responded to expectations.

Material and Methods: We retrospectively reviewed the file records of patients diagnosed with atopic dermatitis,
whose ages were 2 years and under at the time of application and followed up regularly until at least 5 years of age. We
recorded the clinical and laboratory findings. We noted the allergic disease status and allergen sensitivity of the patients
when they were 5 years old.

Results: Forty-one patients with a diagnosis of AD who met the criteria were identified. During the application, we found
food sensitivity in 28 (68.3%) patients. When 41 patients reached the age of 5, 13 (31.7%) were diagnosed with asthma
and 12 (29.2%) were diagnosed with allergic rhinitis.

Conclusion: We found the frequency of asthma and allergic rhinitis higher in patients with AD than in the normal population.
However, we could not show a relationship between food sensitivity and the development of asthma and/or allergic rhinitis.
Effective skin care in AD can be protective for developing of allergic diseases. In order for clinicians to understand the
heterogeneity of atopic disease models in children and to eliminate this variability, infants with AD should be followed up
in later life.

Key Words: Allergic rhinitis, Allergy, Asthma, Atopic dermatitis, Food allergy
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0z

Amag: Atopik yUrlyus, alerjik hastaliklarin atopik dermatitten (AD) alerjik astim ve rinite ilerlemesini agiklayan bir modeldir. Calismamizda
AD tanisi konan ve en az 5 yasina kadar takip edilen hastalarda alerjen duyarliigi ve alerjik hastalik varligini degerlendirirken, klasik atopik
yurGyus taniminin beklentilere ne kadar cevap verdigini arastirmak amaglanmigtir.

Gere¢ ve Yontemler: Basvuru sirasinda yaslar 2 yas ve altinda olan, AD tanili, ve en az 5 yasina kadar dizenli olarak takip edilen
hastalarin dosya kayitlarn geriye déntk olarak incelendi. Klinik ve laboratuvar bulgulan kaydedildi. Hastalarin 5 yasinda iken alerjik hastalik
varligi ve alerjen duyarliik durumlari not edildi.

Bulgular: Kriterleri kargilayan AD tanill 41 hasta belirlendi. Bagvuru sirasinda 28 (%68.3) hastada besin duyarliigi saptandi. Hastalarin 5
yasina geldiginde 13 (%31.7)’Unde astim, 12 (%29.2)’ sinde alerjik rinit tanisi saptand..

Sonug: AD’li hastalarda astim ve alerjik rinit sikligi normal populasyon verilerine gére daha ylksek bulundu. Ancak gida duyarliig ile astim ve/
veya alerjik rinit gelisimi arasinda bir iliski gdsterilemedi. AD’de etkili cilt bakiminin, alerjik hastaliklarin gelismesine karsi koruyucu olabilecegi
dUsunuldu. Klinisyenlerin gocuklarda atopik hastalik modellerinin heterojenligini anlamalari ve bu degiskenligi ortadan kaldirabilmeleri igin
AD’li bebeklerin sonraki yasamlarinda takip edilmeleri faydall olacaktir.

Anahtar Soézciikler: Alerjik rinit, Alerji, Astim, Atopik dermatit, Besin alerjisi

INTRODUCTION

Atopic dermatitis (AD) is a chronic, itchy, recurrent inflammatory
skin disease that affects 2-20% of the general population
(1). Studies show that having AD is associated with the later
development of other atopic diseases known as “atopic march”
(2,3). Today, food allergy and AD are the early steps of atopic
march, while allergic rhinitis and asthma are the late steps. It is
believed that the concept of atopic march helps to recognize
allergic patients that may develop in the future and to provide
their treatment or prevention. However, instead of focusing on
the classical atopic march, studies have stated that it would
be beneficial to develop this concept today (4,5). In our study,
while evaluating allergen sensitivity and the presence of allergic
diseases in patients diagnosed with AD and followed up up to
the age of at least 5 years, we also wanted to investigate how
well the classical atopic march responds to the expectations for
predicting allergic diseases.

MATERIALS and METHODS

Based on the Hanifin-Rajka Criteria, we analyzed the file records
of patients who were diagnosed with atopic dermatitis and 2
years of age or younger at the time of admission, followed up
regularly until at least 5 years of age, and without any additional
chronic disease (6). We recorded the following parameters and
identified the groups.

We retrospectively reviewed the file records of patients
diagnosed with atopic dermatitis whose, ages were 2 years
and under at the time of application and followed up regularly
until at least 5 years of age.

We recorded the application dates of the patients. We divided
it into 2 groups according to the age of diagnosis of AD,
diagnosed in the first 6 months and diagnosed over 6 months.
We recorded total IgE and blood eosinophil levels in peripheral
blood at admission, 3 years old and 5 years old. According to
previous studies, we considered 470 eosinophils / uL and higher
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values for eosinophilia and 45 1U/ml and higher concentrations
at Total IgE level as high (7).We recorded the results of the skin
prick test (SPT) at the time of admission and at the age of five.
SPT results were considered positive if a wheal size was >3
mm compared with the negative control. In the application;
grasses/cereals, trees I-ll mixture, mushrooms I-Il mixture,
Dermatophagoides pteronyssinus, Dermatophagoides farinae,
cat-dog epithelium, cow’s milk, chicken egg white-yolk, wheat
flour commercial extracts (Allergovit, Allergopharma, Germany)
were used. Age of five and over, pollens (Grasses (herbs),
Artemisia vulgaris (wormwood), Alnus glutinosa (alder), Populus
alba (poplar tree), Betula alba (birch), Fagus silvatica (beech),
Parietaria officinalis (sticky grass), Olea europaea (olive tree)];
mites (Dermatophagoides pteronysinus, Dermatophagoides
farinae); animal epithelium [Felis domesticus (cat), Canis
familiaris (dog), Blatella germanica (cockroach)]; Commercial
extracts of fungi (Alternaria alternata, Cladosporium herbarum,
Aspergillus fumigatus) (Alk-Abello®, Hersholm, Denmark) were
used. We noted specific IgE levels on house dust mite, cat and
dog hair, grasses/ cereals pollen, cow’s milk, chicken egg whites
and yolks, and wheat allergens operated by the ImmunoCAP
(Phadia AB®, Uppsala, Sweden) method. We accepted 0.35
kU/L and above as positive for allergen-specific IgE value. We
considered the patient atopic in case of positivity to at least one
allergen according to SPT and/or allergen specific IgE results
at the time of application.We recorded the SCORAD scores of
patients with mild atopic dermatitis below 20 points, moderate
between 20 and 40 points, and severe atopic dermatitis above
40 (8). We considered the detection of more than 2 positivity
in SPT and/or allergen specific IgE values as multiple sensitivity
to allergens. According to the IgA levels of Turkish children,
we classified the IgA levels of our patients as low, normal and
high at the time of admission and between the ages of 5-6
(9).Although the use of skin moisturizing creams or emollients
was recommended to all patients, topical corticosteroids and
topical Calcineurin Inhibitors were used for.

Ethics committee approval was received for this study from the
Local Ethics Committee of Dokuz Eylul University, School of
Medicine (approval number: 2021/03-34).



Statistical analysis

Kolmogorov Smirnov normality test was performed to select
the statistical methods to be used. If any group did not meet
the normality assumption, nonparametric test methods were
chosen. The chi-square and Fisher’s exact tests were used
to analyze the relations between categorical variables or
differences between groups. Logistic regression analysis was
performed to determine the risk factors thought to affect the
development of asthma and allergic rhinitis, and correlation
analysis was performed to determine related factors. Statistical
analysis of the study was performed using IBM SPSS Statistics
for Windows, Version 25 and the statistical significance limit
was determined as p < 0.05.

RESULTS

We identified 645 patients, but we included 41 patients with
a diagnosis of AD who met our criteria. The median age of
diagnosis of AD was 7 (min-max: 2-11) months. When the
patients were classified according to AD diagnosis age, 19
(46.3%) were in the range of 0-6 months and 22 (53.7%) were
older than 6 months. We found a relationship between the
increase in the age of diagnosis of AD and the development of
asthma at the age of 5 years (p = 0.040; r = 1.00).

Twenty (48.8%) of the 21 patients who went to daycare were
between the ages of 2-5. It was observed that AD often
improved in the first 24 months in patients who went to daycare
(p = 0.010). The demographic characteristics and laboratory
findings of the patients are summarized in Table I.

Table I: Demographic Characteristics and Laboratory
Findings of the Cases.

Category n (%)

Gender

Female 10 (24.4)

Male 31 (75.6)
Presence of atopy in parents

Yes 22 (563.7)

No 19 (46.3)
Bronchiolitis attack in the first 3 years

Yes 30 (73.2)

No 11 (26.8)
Bronchiolitis attack in the last 12 months

<3 26 (63.4)

>3 15 (36.6)
Sﬁ/lc?lr(jld score 15 (36.6)

Moderate/Severe el

AD recovery age
<24 months 20 (48.8)
>24 months 21 (51.2)

AD: Atopic dermatitis
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Table lI: Allergen Sensitivity Of Patients At Age 5 According
To Skin Prick Tests.

Allergen sensitivity

Egg 2
Egg+ grasses / grains 1
Egg+Fungi 4
Cow milk+Cat epithelium / hair 1
Wheat+Mites 1
Grasses / grains 4
Mites 2
Cat epithelium / hair 2
Fungi 1

1

NS S ER © ISl N O N
PP OO0 PP P

Grasses / grains+Mites

Allergic disease n (%)
No 21(51.2)
Food allergy 9(21.9
Asthma 7(17.1)
Allergic Rhinitis 6(14.6)
Urticaria 1(2.4)
Atopic dermatitis 0(0)
Asthma + Allergic Rhinitis 6 (14.6)

During the application, we found food sensitivity in 31 (75.6%)
patients according to allergen-specific IgE results and 28
(68.3%) patients according to SPT. 19 (46.3%) of the patients
had egg sensitivity, 6 (14.6%) had cow milk sensitivity, and
3 (7.3%) had both cow milk and egg sensitivity. We did not
detect aeroallergen sensitivity in any of our patients. However,
when the patients reached the age of 5, according to SPT,
aeroallergen sensitivity developed in 17 (41.4%). When they
were 5 years old, 2 (4.9%) patients were sensitive to only
food, 10 (24.4%) patients to only aeroallergens, 7 (17.1%)
patients to both food and aeroallergens. However, all patients
could consume the foods they were sensitive to without any
problems. We found that the most common aeroallergen
sensitivity in grasses/grains 6 (14.6%). When 41 patients
reached the age of 5, 13 (31.7%) were diagnosed with asthma
and 12 (29.2%) were diagnosed with allergic rhinitis. Of the 31
patients who were found to have food sensitivity at the time
of application, 10 (32%) were diagnosed with asthma and 8
(25%) were diagnosed allergic rhinitis at the age of 5. However,
there is no significant relationship between the presence of food
allergy and the development of asthma (p = 0.900) or allergic
rhinitis (p = 0.250). The allergen sensitive of the patients at the
age of 5 is shown in Table Il, and the development of allergic
diseases in Table lIl.

The median Scorad score of the patients was 22 (min-max:
12-48). According to this scoring system, 15 (36.6%) of the
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Table IV: Patients’ total ige level, absolute eosinophil count, scorad score, age at admission and differences between

gender.
Female Male Total
Category Median Median p Median
(Min-Max) (Min-Max) (Min-Max)
AD Diagnosis Age (Months) (g:g) (2_71 1) 0.180 (2_71 1)
Application Age 9 9 0.980 9
(Months) (2-23) (3-21) ' (2-23)
22.5 21 22
Scorad score (15-38) (12-48) 0.960 (12-48)

. S 200 400 400
AEC in application (/uL) (10-800) (100-2200) 0.030 (10-2200)
Total IgE in application (1U/mi) " 025;1558) " ??5822) 0.840 : ??582 )

71.5 57.5 60.5
Total IgE at age 3 (IU/ml) (20.7-309) (9.8-568) 0.440 (0.8-568)
92.8 75 84
Total IgE at age 5 (IU/ml) (17.1-350) (14.6-818) 0.770 (14.6-818)
200 300 300
AEC at age 5 (/ulL) (0-400) (100-900) 0.009 (0-900)
78.5 89 87
IgA at age 5 (mg/dl) (41-100) (48-317) 0.010 (41-317)

AD: Atopic dermatitis, AEC: Absolute eosinophil count

patients were in the mild, 22 (53.7%) were in the moderate and
4 (9.8%) were in the severe.

Total IgE level was 45 IU/ml and above in 17 patients (41.5%)
at admission and in 27 patients (65.9%) aged 5 years. Total
IgE level evaluated at admission, it was higher in patients with
food sensitivity (p = 0.040). Additionally, the Total IgE level at the
time of admission was higher in patients with AD recovery age
greater than 24 months (p = 0.030). Total IgE levels of 5-year-
old patients with positive SPT were also significantly higher (p
=0.003).

While eosinophilia was detected in 16 (39%) patients at the
time of admission, it was found in 11 (26.8%) patients when
they were 5 years old. In patients with eosinophilia at the time
of admission, had more allergic diseases at the age of 5 years
(p = 0.040). Also, we observed eosinophilia more frequently in
male patients when they were 5 years old (p = 0.020). At the
time of diagnosis, we found a positive correlation between high
eosinophil count and Scorad scores (p = 0.030; r = 0.36).

Of the 21 (51.2) patients whose IgA levels were found to be low
for age at the time of admission, only 8 (19.5%) of them were
still low in the 5 years old. However, in all patients over 5 years
of age, IgA level was above 40 mg/dl. The incidence of asthma
was higher in patients with still low IgA levels at the age of 5
years (p = 0.030).

There were 32 (78%) patients who regularly used moisturizers
during the active dermatitis period. Between the patients who
used skin moisturizer and those who did not, we found a
significant difference between the development of asthma (p
<0.001).
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In Table IV, the total IgE level of the patients, absolute eosinophil
count, scorad score, distribution of age at presentation and
diagnosis of AD and the difference between genders are shown.

We found that 30 (73.2%) of all patients had bronchiolitis
attacks in the first 3 years of their lives. 24 of these 30 patients
had food sensitive. However, we did not find a significant
relationship between the presence of food allergy and having
a bronchiolitis attack (p = 0.610). Of the 15 patients who had
3 or more episodes of bronchiolitis in the last 12 months, 8
were receiving regular low-dose inhaled corticosteroids, 4 were
receiving montelukast, and 3 were receiving intermittent low-
dose inhaled corticosteroid therapy.

The distribution of patients by the age of AD recovery; 20 (48.8%)
in the first 2 years, 11 (26.8) in 25-48 months, 9 (22%) in 49-60
months, 1 (2.4%) above 60 months. The rate of bronchiolitis
attack was higher in the group who received a diagnosis of AD
over the age of 6 months. (p = 0.040). We found that 5-year-old
IgA levels of patients diagnosed with AD in the first 6 months
were lower (p = 0.040). Aeroallergen sensitivity more frequently
in patients diagnosed with AD in the first 6 months (p = 0.020).
However, we could not show its relationship with the presence
of allergic diseases at the age of 5 (p = 0.150).

We did not find a relationship between the presence of atopy
and scorad severity (p = 0.310) at the time of admission.
However, we found that the Total IgE levels of patients who
were atopic at admission were significantly higher at the time
of admission (p = 0.005), 3 years old (p = 0.006), and 5 years
old (p = 0.007).

Factors affecting the patients’ risk of developing asthma and
allergic rhinitis at 5 years of age were analyzed using univariate



Table V: Risk Factors For Developing Asthma And Allergic Rhinitis
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Asthma AR
OR OR
(C1 95%) P (C1 95%) P

AD Diagnosis Age (Months) o. 603.?13.37) 0.720 (0.91(5—210.60) 0.200

1.00 1.04
Scorad score 0.88-1.12) 0.990 (0.94-1.14) 0.390
Total IgE in application (1U/ml) 0 9%?1902) 0.900 © 919'?11 04) 0.100
AECe® in application (/uL) (0_9%?1?00) 0.740 (0.919'20.00) 0.480
Total IgE at age 3 (IU/ml) (01919'?11.02) 0.280 (0.9%?19.00) 0.380
Total IgE at age 5 (IU/ml) (019%?1900) 0.590 (0.919'?10.00) 0.900

1.08 1
IgA at age 5 (mg/dl) (1.01-1.16) 0.010 (0,97-1,02) 0.880

NS 0.81
Gender (0.63-52.06) 0.120 (0.13-5.07) 0.820
Presence of atopy in parents 0 315_63; 84) 0.490 © 55;?; 51) 0.220
Food sensitivity at application © 10585? 04) 0.890 © 0%5; 37) 0.510

L 0.95 0.163

Aeroallergen sensitivity at age 5 (0.20-4.43) 0.950 (0.02-1.09) 0.060

AR: Allergic Rhinitis, AD: Atopic dermatitis, AEC: Absolute eosinophil count

logistic regression analysis. The age of onset of AD, gender,
presence of food allergy and presence of atopy in the family
were evaluated, but no significant risk factor was found on its
own. The data are shown in Table V.

DISCUSSION

Atopic dermatitis most often begins between three and six
months, and 60% of patients are diagnosed by the age of one
(1). Nineteen (% 46.3) of our patients were diagnosed with AD
in the first 6 months and all of them were diagnosed before the
age of 2. Additionally, AD improved in about half of our patients
in the first 2 years of age and almost all by the age of 5.

Food allergy (most commonly cow’s milk and eggs) is present
in 30% of patients with atopic dermatitis (10). In the Danish
Allergy Research Cohort (DARC) study in which children from
three months to six years of age were followed, food sensitivity
was observed in 52% of 122 patients with AD, and food allergy
confirmed by food provocation test was found in only 15%
(11). In our study, we found food sensitivity in 28 (68.3%) of
the patients, the most common being egg. There were 7 (17%)
patients whose diagnosis was confirmed by food provocation
test.

Especially, 35% of patients with early onset, severe and
persistent AD have accompanying food allergy (1). Tsakok et
al. (12), in the meta-analysis, the frequency of food sensitivity
was found six times higher in those who had AD at the age of

three months compared to those who had not. In our study, we
found food sensitivity in 17 (41.4%) of 19 patients diagnosed
with AD in the first 6 months. We did not find a relationship
between the Scorad scores and food sensitivity of our patients.

In the TUCSON cohort, the development of AD in the first
year of life has been shown to be a risk factor for persistent
wheezing (1). Additionally, studies have shown that correcting
the skin barrier can prevent subsequent atopic disorders (10).
The rate of bronchiolitis attack was higher in our patients who
were diagnosed with AD after the 6th month. We thought that
the delay in diagnosis and treatment of AD might be effective
in this situation.

In a study evaluating children diagnosed with AD in the first
three months of life, it was reported that 69% were sensitized
to aeroallergens until the age of five (13). In a different study
in which 2270 children diagnosed with AD were evaluated, it
was shown that 66% of the children developed asthma and/
or allergic rhinitis at the age of three and these diseases were
associated with poor AD control (14). In studies conducted with
normal population; the frequency of asthmais 4-17.8% and the
frequency of allergic rhinitis is 6.3-17.6% (15). When our patients
are over the age of 5; aeroallergen sensitivity was developed in
17 (41.4%), asthma in 10 (31.7%) and allergic rhinitis (AR) in 12
(29.2%) patients. We did not find any correlation between food
sensitivity and the development of asthma and / or AR at the
age of 5 years. Therefore, we think that atopic dermatitis has
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a more important risk in terms of respiratory allergic diseases
than food sensitivity.

In studies, early-onset AD, male gender, presence of eosinophilia,
food and aeroallergen sensitivity have been shown as risk
factors for the development of asthma (4,16-19). In our study,
we could not find a significant risk factor for the development
of asthma or allergic rhinitis. This situation reminds us of the
fact that asthma is a complex disease that occurs under the
influence of genetic, environmental and epigenetic factors.

Mechanically, the questions of whether skin barrier defects will
encourage allergen entry and whether this will contribute to
allergic diseases afterward have been questioned in studies (5).
However, the effect of early control of AD on atopic march is still
unclear (20). We saw less asthma development in patients who
regularly used moisturizers. We thought this might be related to
the contribution of moisturizers to the skin barrier.

In a study conducted in our region; Asthma, past wheezing,
atopic dermatitis, food allergy, and atopic sensitization were
found to be higher in individuals with Ig A deficiency compared
to studies conducted in a normal population (15). Similarly, we
found that the frequency of asthma was higher in patients with
still low IgA levels when they were 5 years old.

As a result, compared to the studies conducted in the normal
population, we found the frequency of asthma and allergic
rhinitis more in patients with AD. However, we could not show
the relationship between food sensitivity and the development
of asthma and/or allergic rhinitis. It should be kept in mind
that the treatment of AD, especially the measures to protect
the integrity of the skin, can help prevent the development of
asthma. In order for clinicians to understand the heterogeneity
of atopic disease models in children and to eliminate this
variability, patients should be followed up in later life. This is
also critical for the prognosis of allergic diseases.

The small sample size of the study, the absence of a control
group, and the retrospective design of the study are the
limitations of our study.
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Decreased Pediatric Viral Burden and Increased Rhinovirus
Infection During The COVID-19 Pandemic
COVIiD-19 Pandemisi Sirasinda Azalan Pediatrik Viral Yiik ve Artan
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ABSTRACT

Objective: Primary preventive nonpharmaceutical interventions were introduced to reduce viral transmission and disease
spread at the beginning of the COVID-19 pandemic. Therefore, herein, we aimed to determine and assess the impact of
the nonpharmaceutical interventions on bronchiolitis and varicella infection rates in the pediatric population during the
pandemic compared to the previous four years. We also aimed to evaluate which viruses cause viral respiratory tract
infections during the pandemic period.

Material and Methods: Diagnosis and laboratory data of the patients who were one month to 18 years of age
were retrospectively retrieved from hospital records. The distribution of the number of patients with bronchiolitis and
chickenpox diagnoses was shown monthly between January 2016 and December 2020. Viral agents detected by
polymerase chain reaction (PCR) in the nasopharyngeal aspirate samples obtained at the first application of the patients
during the pandemic period were investigated.

Results: The data of 2.254.877 pediatric patients admitted to our hospital from January 2016 to December 2020 were
examined. There were 38.458 bronchiolitis and 954 chickenpox cases reported both as inpatients and outpatients.
There was a 85.6% decrease in the rate of bronchiolitis compared to previous years, and chickenpox peak was not
observed in the pandemic period. Rhinovirus was found to be the most common etiologic agent of bronchiolitis during
the pandemic period and Respiratory Syncytial Virus (RSV) came second. A significant decrease in the frequency of
influenza was also observed.

Conclusion: Our study reveals that the measures which curtail social life and prioritize social distancing prevent the spread
of viral infections. It has also shown that there is an increase in the frequency of Rhinovirus infection during the pandemic
period.

Key Words: Bronchiolitis, Chickenpox, COVID-19, Rhinovirus

0oz

Amag: COVID-19 pandemisinin baglangicindan itibaren viral bulasi ve hastalk yaylmasini azaltmak ve engellemek
amaclyla diinya genelinde oldugu gibi Glkemizde de medikal olmayan birincil dnlemler alindi. Calismamizda bu énlemlerin
cocuk hastalarda dnceki dort yila gore brongiolit ve sucigedi oranlarina etkisini belilemeyi ve degerlendirmeyi, ayrica
pandemi déneminde viral solunum yolu enfeksiyonlarina hangi etkenlerin sebep oldugunu degerlendirmeyi amagladik.

Gerec¢ ve Yontemler: Bir ay ile 18 yas arasindaki hastalarin tani ve laboratuvar verileri geriye dontik olarak hastane bilgi
sisteminden alindi. Bronsiolit ve sugicegi tanill hasta sayilarinin Ocak 2016’ dan Aralik 2020’ ye kadar olan aylara gore
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dagiimi gosterildi. Pandemi déneminde, hastalarin ilk basvurusunda alinan nazofaringeal aspirat drneklerinde polimeraz zincir reaksiyonu
(polymerase chain reaction, PCR) yontemiyle saptanan viral etkenler arastirildi.

Bulgular: Ocak 2016-Aralik 2020 tarihleri arasinda hastanemize basvuran 2.254.877 ¢ocuk hastanin verileri incelendi. Toplamda 38.458
bronsiolit ve 954 sucicedi tanill hasta vardi. Pandemi ddneminde bronsiolit vakalarinda énceki yillara gére %85.6 oraninda azalma goraldi
ve dnceki yillarda goérulen sugicedi piklerinin hicbiri gérilmedi. Pandemi ddneminde brongiolit hastalarinda en sik etkenin Rhinovirts oldugu
bulundu. Respiratuvar Sinsitiyal Vir(is (RSV) ikinci sirada yer aldi. influenza sikliginda da énemli bir azalma gézlendi.

Sonug: Calismamiz, sosyal hayati kisitlayan ve sosyal mesafeyi 6n planda tutan énlemlerin viral enfeksiyonlarin yayilmasini engelledigini
ortaya koymustur. Ayrica pandemi ddneminde Rhinovirls enfeksiyonu sikliginda artis oldugunu gostermistir.

Anahtar Sézciikler: Bronsiolit, Sugigegi, COVID-19, Rhinovirus

INTRODUCTION

The novel coronavirus disease (COVID-19), first described in
December 2019, has affected a large number of people of
all age groups worldwide (1). Current evidence suggests that
severe acute respiratory syndrome coronavirus-2 (SARS-
CoV-2) mainly transmits through respiratory droplets among
people who are in close contact with each other. Aerosol
transmission can occur in specific settings, particularly in
indoor, crowded, and inadequately ventilated spaces (1,2).
Since preventive vaccines for COVID-19 or effective drugs to
treat the disease have not yet been found, primary preventive
nonpharmaceutical interventions, including physical distancing,
wearing masks, stay-at-home orders, school closures, strict
hand hygiene, and travel restrictions, were introduced to reduce
viral transmission and disease spread at the very beginning of
the pandemic. These measures are not just specific to reducing
the spread of SARSCoV-2 and may impact the epidemiology
and transmission of other viruses as well. When COVID-19
infection was first seen in March 2020 in Turkey, we feared that
it would put a huge burden on the healthcare system as the
clinical manifestations would be confused with other respiratory
diseases and viral infections. Surprisingly, according to our
observations, the interventions dramatically reduced the burden
of pediatric infectious diseases, including influenza, varicella,
bronchiolitis, gastroenteritis, common cold, acute otitis media,
and urinary tract infections. Therefore, herein, we aimed to
determine and assess the impact of the nonpharmaceutical
interventions on bronchiolitis and varicella rates of infection in
the pediatric population during the pandemic compared to the
previous four years.

MATERIALS and METHODS

We conducted this retrospective cross-sectional study at
the Children’s Hospital of the Ankara City Hospital, which
is a tertiary pediatric hospital in Ankara, the Turkish capital,
and among the biggest pediatric hospitals in Europe. About
500.000 patients under the age of 18 years visit our hospital
annually. Approximately 40.000 suspected COVID-19 pediatric
patients have been followed up and treated as inpatients and
outpatients in our hospital since the first case of COVID-19 was
documented in Turkey in March 2020.

Turkish J Pediatr Dis/Ttrkiye Cocuk Hast Derg / 2022; 16: 395-401

Patients’ diagnosis and laboratory data were retrospectively
retrieved from computerized hospital records. The number of
the outpatients and inpatients who were admitted to our hospital
monthly from January 2016 till January 2021 were analyzed.
According to the International Classification of Diseases, Tenth
Revision (ICD-10) diagnostic system, the patients diagnosed
with bronchiolitis and chickenpox, were determined. The
distribution of the number of patients with these diagnoses
was shown by month. The bronchiolitis and chickenpox
patients were included. All of the bronchiolitis patients were
COVID-19 polymerase chain reaction (PCR) negative. Because
bronchiolitis and chickenpox are clinical diagnoses, we did not
stipulate whether the serology or PCR results were available
when including patients with these diagnoses (3,4).

The detection of the respiratory viruses from the patients with
bronchiolitis who have undergone PCR testing was performed
by the multiplex real-time PCR assay (Rotor-Gene Q, QIAGEN,
Germantown, MD) that is capable of identifying viral pathogens
including influenza viruses (influenza A, influenza A H1N1, and
influenza B), human rhinovirus, human coronaviruses (HCoV)
(NLB3, 229E, OC43 and HKU1), human parainfluenza viruses
(PIV) (PIV-1, PIV-2, PIV-3 and PIV-4), human metapneumoviruses
A/B (hMPV), human respiratory synctial viruses A/B (RSV),
enterovirus, bocavirus, human adenovirus, and human
parechovirus.

A z-test for two proportions (e-picos, 2021) was used to
compare the difference between pre-pandemic (2016 and
2019) months’ means and pandemic months. The level of
statistical significance was established as p < 0.05. The data
were anonymous. Patient-informed consent was not required
according to the current dispositions.

The study conformed with the principles of the Declaration of
Helsinki and was approved by the local ethics committee and
the Institutional Review Board of the Children’s Hospital of the
Ankara City Hospital (E2-20-66/16.12.2020).

RESULTS

We examined the data and diagnosis of 2.254.877 pediatric
patients who were admitted to our hospital from January 2016
to December 2020. There were 38.458 bronchiolitis and 954
chickenpox cases reported as both inpatients and outpatients.
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Figure 1: Distribution of the percentage of bronchiolitis (A) and chickenpox (C) cases by years, and distribution of the number of bronchiolitis (B)

and chickenpox (D) cases by years.
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Figure 2: Distribution of the percentage of bronchiolitis (A) and chickenpox (C) cases in 2020 and 2016-2019, and distribution of the number of

bronchiolitis (B) and chickenpox (D) cases in 2020 and 2016-2019.
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Figure 3: The distribution of the viral pathogens of the bronchiolitis
patients in 2020.

Figure 4: Number of bronchiolitis and COVID-19 cases in 2020.

Table I: Comparation of bronchiolitis admissions in 2020 and 2016-2019.

Bronchiolitis  Total Admission

Bronchiolitis

Total Admission

(2020) (2020) (Mean 2016-2019)  (Mean 2016-2019) z P
January 502 32075 1553 50916 -13.406 <0.001
February 374 27915 1201 45671 -11.731 <0.001
March 267 18605 1284 47467 -9.697 <0.001
April 31 3609 810 43381 -4.39 <0.001
May 12 6279 729 43828 -9.039 <0.001
June 16 15996 597 37857 -14.764 <0.001
July 14 19843 386 41628 -12.351 <0.001
August 15 21052 223 38825 -9.342 <0.001
September 55 18316 340 34494 -8.701 <0.001
October 11 18216 623 40826 -15.959 <0.001
November 32 19897 717 41118 -16.646 <0.001
December 11 18267 819 42692 -18.136 <0.001

*Z-test for two proportions (e-picos,2021)

The mean number of bronchiolitis per year in the pre-pandemic
and pandemic periods was 9282+399.4 and 1340+170.3,
respectively. The mean number of chickenpox per year in
the pre-pandemic and pandemic periods was 232 and 29,
respectively. The monthly distribution and the ratio to the overall
number of bronchiolitis and chickenpox cases are shown in
Figure 1. Over the pre-pandemic period, between 2016 and
2019, the monthly averages of bronchiolitis and chickenpox
cases were calculated, and the monthly distribution of each
disease was parallel (Figure 2). The mean was compared with
the data of the post-pandemic period, and the difference was
statistically evaluated (Tables |, Il). It was observed that there was
a significant decrease in the number and rate of bronchiolitis
compared to previous years (p < 0.001). A nearly 85% decrease
was observed in bronchiolitis cases in 2020 compared to the
previous years. In 2020, the number of bronchiolitis cases did
not exceed 30% of the average of the previous four years. In
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addition a comparison of monthly bronchiolitis and COVID-19
patient numbers since March 2020, when COVID-19 infection
was first seen in Turkey, is shown in Figure 3.

We analyzed the PCR results of bronchiolitis patients who
were followed up in our hospital after January 2020. 1191
of 1340 bronchiolitis patients were tested with PCR and 844
were negative. Rhinovirus was found to be the most common
etiologic agent in bronchiolitis patients who were negative for
COVID-19 during the pandemic period. RSV was in second
place. A significant decrease in the frequency of influenza was
also observed. The distribution of pathogens detected in 347
positive tests is shown in Figure 4.

The chickenpox vaccine was included in the mandatory
vaccination schedule in Turkey in February 2013; therefore,
the incidence was low. However, as shown in the graphs,
the number of reported chickenpox cases did fluctuate to
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Table Il: Comparation of Chicken Pox Admissions in 2020 and 2016-2019.

Chicken Pox Total Admission

Chicken Pox

Total Admission

(2020) (2020) (Mean 2016-2019) (Mean 2016-2019) z° P
January 14 32075 21.5 50916 0.03 0.97
February 5 27915 14.75 45671 -1.192 0.23
March 3 18605 18 47467 -1.414 0.15
April 1 3609 25.5 43381 -0.776 0.43
May 1 6279 40 43828 -1.953 0.05
June 0 15996 39.5 37857 -4.113 <0.001
July 0 19843 14 41628 -2.584 <0.001
August 2 21052 7.25 38825 -0.813 0.42
September 2 18316 3.75 34494 -0.069 0.94
October 1 18216 10 40826 -1.563 0.12
November 0 19897 15.5 41118 -2.782 <0.001
December 0 18267 21.5 42692 -3.069 <0.001

*Z-test for two proportions (e-picos,2021)

some extent between 2016-2019: the lowest incidence was
in September-October and the highest was in June-July and
November—-December.

DISCUSSION

Our study is one of the first and most extensive studies on this
subject in our country. This study, which was carried out in
the largest and most visited children’s hospital in Turkey, has
shown strikingly and clearly the impact of COVID-19 measures
on the spread of other viral diseases, such as bronchiolitis and
chickenpox.

In the five-year course of the bronchiolitis cases we examined
in our study, the cases of bronchiolitis, which peaked every year
in January, reached its highest value in January 2020 but did
not reach a peak value as in previous years. A serious decrease
was observed in the number of bronchiolitis cases even before
the first COVID-19 case in Turkey was reported in March 2020.

The first COVID-19 case in our country was seen on March 11,
2020. With the restriction measures implemented throughout
the country as of March 12", a nearly 85% decrease was
observed in bronchiolitis cases in 2020 compared to the
previous years. The restrictions, wearing masks, physical
distancing, and school closures during the pandemic were
essential precautions that caused this remarkable reduction.
The decrease in the transmission in the community as a result
of the measures was also reflected in the number of cases.
Because the majority of bronchiolitis agents—parainfluenza
virus, respiratory syncytial virus, and human rhinoviruses are the
most common agents in Turkey—are transmitted by droplets,
close contact in community settings, such as schools and day-
care centers, is ideal for the spread of viral infections (5-7).

Inamulticenter study conducted in France in which the infectious
diseases of 2020 and the previous three years were compared,
a decrease of more than 70% was observed, especially in
bronchiolitis, the common cold, and acute otitis media (8). In a
similar study, it was reported that the most significant decrease
in admissions and hospitalizations due to lower respiratory tract
infection in the last five years was observed in the 0-2 year age
group, among whom acute bronchiolitis is most prevalent (9). In
support of this, a study conducted in the United States showed
similar results (10).

In the pre-pandemic years, although it was included in the
routine vaccination schedule, at least one chickenpox case
was observed every month and the highest monthly number of
chickenpox cases diagnosed in our center was 60. During the
post-March 2020 period, a total of seven cases were detected,
and no chickenpox cases were found in several months. In
a study conducted in ltaly, chickenpox cases decreased by
80% in 2020 compared to the previous years (11). In a study
conducted in the Guangzhou province of China, chickenpox
cases in the pediatric and adult populations decreased
significantly in 2020 compared to the previous three years
(12). In this study, more than half of the cases were found in
individuals under the age of 10. The relationship between the
decrease in the number of cases of chickenpox (which is highly
contagious) and physical distancing and the closure of indoor
public spaces may be stronger than its relationship with the
decrease in bronchiolitis cases.

In different studies conducted in different years in our country
before the pandemic, when the viral agents of bronchiolitis
were examined, the most common cause was RSV, and the
second most common cause was Rhinovirus. Influenza and
parainfluenza viruses were also among the common causes
of bronchiolitis in children in our country (13-15). Kiymet et
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al. (16) found in their study which was conducted in Turkey
during pandemic period, that the most commmon detected viral
pathogen was rhinovirus on nasopharyngeal swabs for SARS-
CoV-2 and other common human respiratory tract pathogens. In
a study conducted in Japan with 2244 respiratory specimens, it
was found that the frequency of influenza and other respiratory
viruses was appreciably reduced among all patients during the
COVID-19 pandemic except for that of rhinovirus in children
younger than 10 years, which was appreciably increased.
COVID-19 has not spread among this age group, suggesting
an increased risk of rhinovirus infection in children (17). Similar
to these studies, in our study, Rhinovirus was found to be the
most common agent in bronchiolitis patients who were negative
for COVID-19 during the pandemic period. RSV was in second
place. A significant decrease in the frequency of influenza was
also observed. Rhinovirus is partially resistant to ethanol based
disinfectant, and it can survive on environmental surfaces for a
prolonged period of time because it is a nonenveloped virUs.
These viral properties may be the underlying cause of the
relatively increased frequency of rhinovirus (17-19).

Our study attributes the decreases in the rate of bronchiolitis and
chickenpox cases to hygiene and social distancing measures
taken to control the pandemic. Undoubtfully, these measures
must have contributed to the reduction of the transmission of
respiratory infectious diseases. In addition, other factors should
be taken into account as possible modifiers of epidemiology.
Among them, one of the main theories ascribes this
epidemiological change to the competition between viruses, in
which SARS-CoV-2 would have occupied the ecological niche
of other viruses, colonizing the nasopharynx and preventing
other viral infections (20,21). These theories should be taken
into consideration.

Our study had some limitations. Firstly, it was designed as a
retrospective study. Secondly, it was conducted in a single
center. In addition, since pre-pandemic respiratory tract PCR
results were not available, we could not compare the pre-
pandemic and pandemic PCR results and their changes in our
center.

CONCLUSION

Our study reveals that the measures that curtail social life and
prioritize social distancing prevent the spread of infectious
diseases other than COVID-19. The effects of the measures
implemented across the country on infectious diseases have
produced unique results that support the theories of modern
medicine. On the other hand, care should be taken in the new-
normal period after the pandemic with the spread of vaccination,
especially to prevent rebound peaks of viral infections. Patients
with diagnoses such as immunodeficiency, malignancy, and
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chronic lung disease and those in a risk group should continue
to take personal precautions for a certain period of time.
Comprehensive studies examining this period more closely will
be illuminating to the medicine of today and the future.
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ABSTRACT

Objective: Mycoplasma pneumoniae is one of the major causes of upper and lower respiratory tract infection in
childhood. Neurological diseases are among the most common extrapulmonary manifestations.This study aimed to
share our center’s experience regarding the treatment characteristics and clinical and radiological course of patients
with M. pneumoniae-related neurological symptoms in light of the available evidence.

Material and Methods: The study included in hospitalized patients with positive primary M. pneumoniae serology M.
pneumoniae serology was examined in serum from the acute period and, if possible, convalescent serum (1-4 weeks
after disease onset) using M. pneumoniae-specific immunoglobulin M (IgM) and IgG enzyme-linked immunoassay. A
4-fold or greater increase in IgG titer between acute and convalescent serum samples was considered diagnostic for
M. pneumoniae infection. The clinical, laboratory, and imaging results and demographic data of patients with CNS
involverment were evaluated.

Results: Review of the patients’ charts showed that 13 (25%) of the 52 patients with confirmed M. pneumoniae
infection had neurological symptoms and findings. When evaluated together with clinical, laboratory, and imaging
results, 6 patients were diagnosed with acute cerebellar ataxia, 4 patients with encephalitis, and 1 patient each with
GBS, optic neuritis, and longitudinally extensive transverse myelitis.

Conclusion: Although M. pneumoniae is known as mainly a respiratory pathogen, it also causes various neurological
disorders. Although all of our patients had symptoms of respiratory tract infection, it has been shown that that M.
pneumoniae can also cause neurological disease without respiratory symptoms. Further studies are needed to evaluate
the most appropriate methods for early diagnosis and treatment of neurological involvement, considering the long-term
burden of the disease.
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0z

Amac: Mikoplazma pndémoni, ¢cocukluk ¢aginda st ve alt solunum yolu enfeksiyonlarinin baglica nedenlerinden biridir. Nérolojik hastaliklar
en sik gorulen ekstrapulmoner belirtiler arasindadir. Bu ¢alisma, M. pnémoni ile iligkili ndrolojik semptomlari olan hastalarin tedavi 6zellikleri,
klinik ve radyolojik seyri ile ilgili merkezimizin deneyimlerini mevcut kanitlar 1siginda paylasmay amaglamistir.

Gerec¢ ve Yontemler: Hastanede yatan ve primer M. Pndmoni serolojisi pozitif cikan pediatrik hastalar dahil edilmistir. M. Pnémoni
serolojisi akut dénemde serumda ve mimkinse konvalesan serumda M. Pndmoni spesifik IgM ve immunglobulin G (IgG) enzim immun
assay yontemi kullanilarak bakildi. Akut dénemde ve hastalik bagladiktan 7 gtin-4 hafta sonra, konvalesan ddnemde alinan serumlarda IgG
titresinde dort kat ve Uzeri artis M. Pnémoni enfeksiyonu igin tanisal kabul edildi. SSS tutulumu olan hastalar demografik, klinik, labarotuvar
ve goruntileme sonuglari esliginde degerlendirildi.

Bulgular: Cesitli nedenlerle Ocak 2019- Aralik 2020 tarihleri arasinda hastanemizde yatan 52 hasta primer M. Pnémoni enfeksiyonu
dogrulanmistl. Mikoplazma pndémoni enfeksiyonu dogrulan 52 hastanin 13’Unde (%25) ndrolojik semptom ve bulgular oldugu tespit edildi.
Klinik, laboratuar ve gérintileme sonuglari ile birlikte degerlendirildiginde; 6 olgu (%46) Akut serebellar ataksi, 4 olgu (%30) ensefalit, bir
olgu Guillain barre sendromu (GBS), bir olgu optik nérit bir olgu da Longitudinal ekstensif transvers miyelit (LETM) tanisi almisti.

Sonug: Mikoplazma pndmoni baslica solunum yolu patojeni olarak bilinmesine ragmen cesitli nérolojik rahatsizliklara da neden olur.
Norolojik tutulumun erken tani ve tedavisine ydnelik en uygun ydntemlerin degerlendirimesi i¢in hastaligin uzun dénemli yikinu de goz

onunde bulundurarak daha ileri calismalara ihtiyag vardir.

Anahtar Soézciikler: Cocukluk cagi, Mikoplazma pnémonisi, Nérolojik belirti ve semptomlar

INTRODUCTION

Mycoplasma pneumoniae is one of the major causes of upper
and lower respiratory tract infection in childhood. Besides
respiratory tract infection, M. pneumoniae also causes
various extrapulmonary diseases such as hemolytic anemia,
polyarthritis, erythema multiforme, and hepatic, cardiac, and
neurological diseases in 25% of cases. Neurological diseases
are among the most common extrapulmonary manifestations
(1,2).

M. pneumoniae-related neurological disorders are the
most difficult to diagnose and treat, and may represent
a true medical emergency. Neurological symptoms have
been demonstrated in approximately 7% to 10% of patients
hospitalized with M. pneumoniae infection (3-5). Encephalitis and
meningoencephalitis are the most common neurological diseases
caused by M. pneumoniae, although there have also been
reports of cerebellitis, polyneuropathy, acute disseminated
encephalomyelitis (ADEM), stroke, transverse myelitis (TM),
Guillain-Barré  syndrome (GBS), myasthenia gravis (MG),
peripheral neuropathy, and optic neuritis (6-9).

The time between the onset of respiratory symptoms and the
onset of neurological symptoms ranges from 2 to 14 days
(10). More than 80% of patients with central nervous system
(CNS) symptoms also have a respiratory tract infection (11).
The etiopathogenesis of these neurological manifestations is
still unknown, although three different mechanisms have been
proposed: direct CNS invasion by M. pneumoniae, indirect
autoimmune mechanisms, and vasculitis or thrombotic vascular
occlusions that occur by a direct and indirect mechanism (12).

This study aimed to share our center’s experience regarding the
treatment characteristics and clinical and radiological course of
patients with M. pneumoniae-related neurological symptoms in
light of the available evidence.

MATERIALS and METHODS

The study included pediatric patients hospitalized in the Dr. Sami
Ulus Maternity and Pediatrics Training and Research Hospital
between January 2019 and December 2020 and whose
primary M. pneumoniae serology was positive. M. pneumoniae
serology was examined in serum from the acute period and, if
possible, convalescent serum (1-4 weeks after disease onset)
using M. pneumoniae-specific immunoglobulin M (IgM) and IgG
enzyme-linked immunoassay. A 4-fold or greater increase in
lgG titer between acute and convalescent serum samples was
considered diagnostic for M. pneumoniae infection. The study
was approved by the Clinical Research Ethics Committee of
Ankara Dr Sami Ulus Gynecology and Childhood Health and
Diseases Training and Research Hospital (07.04.2021/ E-21-
04-147)

The clinical, laboratory, and imaging results and demographic
data of patients with CNS involvement were evaluated. The
patients’ neurological signs and symptoms were categorized as
seizure, ataxia, muscle weakness, confusion or coma, altered
mental status, visual disturbance, and speech disturbance.
Detection of enterovirus, parechovirus, herpes simplex virus
(HSV) 1 and 2, and varicella zoster virus (VZV) in cerebrospinal
fluid (CSF) specimens was performed using multiplex real-time
polymerase chain reaction (RT-PCR) kits in an RT-PCR device.

According to the consensus statement of the International
Encephalitis Consortium (13), M. pneumoniae-related encephalitis
was defined as encephalopathy (altered consciousness, lethargy,
irritability, or personality change) lasting at least 24 hours and at least
two of the following criteria: fever, seizures, focal neurological
findings, CSF pleocytosis, and electroencephalography or
imaging findings suggestive of encephalitis. According to
the 2002 diagnostic criteria report of the Transverse Myelitis
Consortium Working Group (14), GBS was diagnosed based
on clinical and neurological examination findings, presence of
albuminocytologic dissociation in CSF, and electromyography
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(EMG) findings; cerebellitis was diagnosed based on clinical,
examination, and radiological imaging findings; postinfectious
cerebellar ataxia was diagnosed based on history, the nature
of cerebellar ataxia, the patient’s clinical findings, CSF findings,
and convalescent characteristics.

RESULTS

Serum M. pneumoniae-specific IgM was detected in 158
patients hospitalized in our center for various reasons between
January 2019 and December 2020. Of these, 52 patients
exhibited an increase in IgG titer in the acute period and/or at an
average of 2 weeks after disease onset that was consistent with
the diagnostic criteria and confirmed primary M. pneumoniae
infection. In the other 106 patients, primary M. pneumoniae
infection could not be confirmed.

Review of the patients’ charts showed that 13 (25%) of the
52 patients with confirmed M. pneumoniae infection and 21
(19.8%) of the 106 unconfirmed patients had neurological
symptoms and findings (Figure 1). Of the 13 patients with
confirmed infection and neurological symptoms, 12 (92%) were
female and 1 (8%) was male, and the mean age was 10.1 years
(range, 5-16).

In addition to neurological symptoms, 11 (84.4%) of the patients
had upper respiratory tract infection symptoms and 2 (15.6%)
had lower respiratory tract infection symptoms. Neurological
symptoms included ataxia (n = 6), confusion (n = 4), visual
impairment (n = 1), myasthenia/paralysis (n = 2), and seizure
(n = 2). The patients’ mean Glasgow Coma Score at admission
was 14.

Patients with positive

M.pneumonia IgM (n:158)

Patients with confirmed Patients with unconfirmed
primary M.pneumonia

infection (n:52)

primary M.pneumonia
infection (n:106)

Patients with neurogical
symptoms (n:13)

Patients with neurogical
symptoms (n:21)

Figure 1: Algorithm of study.
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The patients’ reported neurological signs and symptoms as
well as their CSF, electroencephalography, brain magnetic
resonance imaging (MRI), and EMG findings were evaluated to
establish a definitive diagnosis. CSF analysis revealed increased
protein in 3 patients (21.4%) and cells on direct examination in
2 patients (14%). The detailed laboratory and imaging findings
are presented in Table |.

RT-PCR tests for enterovirus, HSV 1 and 2, and VZV in CSF
and tests for viral (EBV, cytomegalovirus [CMV], VZV) and
bacterial (Borrelia burgdorferi, Brucella) pathogens in serum
were performed for differential diagnosis and resulted negative
in all patients. CSF culture was also negative in all cases. When
evaluated together with clinical, laboratory, and imaging results,
6 patients (46%) were diagnosed with acute cerebellar ataxia,
4 patients (30%) with encephalitis, and 1 patient (8%) each
with GBS, optic neuritis, and longitudinally extensive transverse
myelitis (LETM).

The patients’ mean length of hospital stay was 13 days, and
3 patients required admission to the intensive care unit due
to isolated neurological symptoms. All patients were treated
with clarithromycin starting a mean of 2 days after admission.
In addition, 10 patients received intravenous immunoglobulin
(IVig) therapy (6 patients with cerebellitis, 2 with encephalitis,
1 with GBS, 1 with LETM), 4 patients received high-dose
methylprednisolone (2 with encephalitis, 1 with LETM, 1 with
optic neuritis), and the patient with LETM underwent plasma
exchange. In 11 patients, empiric acyclovir therapy was initiated
and discontinued when CSF HSV-PCR resulted negative.

The mean follow-up time after discharge was 13.4 months
(range, 6-24). The patient with LETM exhibited moderate
sequelae during follow-up, while the other patients had no
sequelae.

Figure 2: A) Pial enhancement in the distal thoracic plane. B)
Sagittal longutidinal MR image showed increased signal in the
gray matter starting from the C2 inferior end plate level to the
subject in the whole spinal cord and expansion due to edema
in the cervical.
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and detailed analysis of neurological symptoms and predicting

DISCUSSION

neurological involvement in children are rare (7,15,16). While

neurological complications are observed in approximately

Mycoplasma pneumoniae infection has been associated with

5% of patients hospitalized for M. pneumoniae infection, this

various neurological diseases in children. Other than the many

pathogen has been detected in approximately 10% of patients

case reports and reviews, a few studies have systematically

presenting with acute, febrile CNS findings (3-5). In our study, 52

examined this relationship, but studies reporting the frequency
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patients with primary M. pneumoniae infection were identified
and neurological involvement was detected in 13 (25%) of
them during hospitalization and treatment. Similarly, Kammer
et al. (15) reported neurological involvement associated with M.
pneumoniae in 22 (24.7%) of 89 patients in their study.

Approximately 80% of patients with neurological involvement
have signs and symptoms of respiratory tract infection during
or beforehand (2,10,17,18). All of our patients had respiratory
signs and symptoms, but they were not severe enough to
require hospitalization, and all were admitted because of
neurological involvement.

Previous studies have shown encephalitis to be the most
common extrapulmonary neurological disease caused by
M. pneumoniae (7,8,15). In our study, the most common
neurological involvement was acute cerebellar ataxia (6
patients), followed by encephalitis in 4 patients (30%), and
GBS, optic neuritis, and LETM in 1 patient each (8%), which
suggests that M. pneumoniae can be considered as a trigger in
acute and otherwise unexplained neurological disorders.

Acute cerebellar ataxia often occurs after infections or appears
suddenly during an infection, and usually causes only cerebellar
signs and symptoms. Acute cerebellar ataxia is a diagnosis of
exclusion; history, physical examination, laboratory, and imaging
findings must be used to rule out conditions that should be
considered in the differential diagnosis, including posterior fossa
tumors, neuroblastoma (opsoclonus-myoclonus syndrome),
acute bleeding, drug intoxications, acute labyrinthitis and
metabolic diseases (Hartnup disease, maple syrup urine
disease) (10,19). M. pneumoniae-related ataxia may occur in
the early or late stages of infection. It is believed to occur due to
direct invasion during the early period or the effect of immune
complexes in the late period (20). Because acute cerebellar
ataxia is generally associated with certain infections, especially
V2V, all of our patients had serology and CSF PCR analysis for
differential diagnosis from VZV, EBV, and CMV. Brain and spinal
MRI were normal in all of our patients, and all were discharged
without sequelae after a mean hospital stay of 8 days (range,
7-14).

Encephalitis is the most common extrapulmonary neurological
disease caused by M. pneumoniae (21). In our study, it was
the second most common neurological involvement (n = 4)
after acute cerebellar ataxia. It has been suggested that M.
pneumoniae-related encephalitis occurs as a result of both
direct and autoimmune mechanisms. In previous studies,
the low detection rates of M. pneumoniae DNA in the CSF of
patients with M. pneumoniae encephalitis and the presence
of a latent period after respiratory symptoms suggest indirect
mechanisms in the pathogenesis of encephalitis (6,22). In our
study, M. pneumoniae infection was demonstrated serologically
in the serum of 4 patients with encephalitis. As all other
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causative factors were ruled out, we believe M. pneumoniae
caused encephalitis as a result of indirect invasion.

Conjunctivitis is the most common ocular finding in M.
pneumoniae infection, although others such as nystagmus,
uveitis, and ocular motor nerve paralysis have been reported
(23). M. pneumoniae-associated optic neuritis has rarely
been described (24). In our study, optic neuritis was detected
in 1 patient. This previously healthy patient presented with
decreased vision and pain in the right eye after an upper
respiratory infection. Their extraocular eye movements and
other neurological examination were normal, but hyperemia
and optic disc edema were observed on fundus examination
and orbital MRI revealed thickening of the right optic nerve. In
terms of all other causative factors, CSF analysis was normal,
serology and PCR were negative for EBV, CMV, and VZV, serum
anti-aquaporin 4 antibody (NMO IgG) and anti-MOG antibody
were negative, and brain MRI was unremarkable. Based on
these findings, optic neuritis associated with M. pneumoniae
was suspected. Most cases of M. pneumoniae-related optic
neuritis reported in the literature have been in children and
young adults (24-27). M. pneumoniae should be considered in
children diagnosed with isolated optic neuritis, even if they have
no symptoms of respiratory tract infection.

GBS is an acute inflammatory polyneuropathy that is
characterized by rapidly progressing symmetrical muscle
weakness and loss of deep tendon reflexes, and can affect
individuals of all ages. Symptoms of GBS usually occur after
a viral or bacterial infection. M. pneumoniae is the second
most commonly reported cause, after Campylobacter jejuni
(28). The one GBS patient in our study developed weakness
of the legs and gradual inability to walk starting 6 days after
the onset of respiratory tract infection symptoms. On physical
examination, the patient’s vital signs were normal, there was
loss of strength in the legs that was more pronounced distally,
deep tendon reflexes were absent, while sensory and other
system examinations were normal. CSF and spinal MRl findings
(figure-2) were consistent with GBS and a pre-treatment serum
sample was positive for M. pneumoniae IgM and IgG. The
patient received IVIg therapy and serology performed 4 weeks
after treatment was negative for M. pneumoniae IgM while
IgG titer was increased. Serology and PCR are still the most
accurate methods to determine the role of M. pneumoniae
in GBS (29). Although PCR analysis could not be performed
for our patient, the diagnosis of M. pneumoniae-associated
GBS was based on the presence of respiratory tract infection
findings, M. pneumoniae IgM and IgG positivity in serum before
treatment, and the increase in M. pneumoniae I1gG titer and
lack of IgM at 4 weeks after treatment. M. pneumoniae should
be considered as a common and treatable cause of GBS in
childhood.

TM is one of the rare neurological diseases caused by M.
pneumoniae. In a study evaluating 365 children with M.
pneumoniae detected by PCR analysis of CSF or respiratory



swab sample, 42 patients were diagnosed as having M.
pneumoniae-related neurological disease. TM was observed in
12% of those 42 patients, while in another study by Kammer
et al. (15), LETM was observed in only 1 of 22 patients with
M. pneumoniae-related neurological disease (7). In our study,
a patient who presented with complaints of bilateral lower
extremity weakness and urinary incontinence 7 days after
respiratory tract infection was found to have spinal MRI findings
consistent with LETM, but etiological studies of serum anti-
aquaporin 4 antibody (NMO IgG) and anti-MOG antibody
were negative (Figure 2). The results of CSF analysis, serology
and PCR for EBV, CMV, VZV serology, and brain MRI also
suggested no other causative factor, and M. pneumoniae IgM
and IgG were detected in the patient’s pre-treatment serum
sample. When the desired response was not seen after high-
dose methylprednisolone therapy, the patient was treated with
IVlg and plasma exchange therapy. In serology performed 4
weeks after treatment, M. pneumoniae IgM was negative and
IgG titer was increased. Based on the clinical and laboratory
findings, the patient was diagnosed as having M. pneumonia-
related LETM.

There is a lack of consensus regarding how to treat neurological
diseases associated with M. pneumoniae. In most studies, it
is suggested that administering systemic antibiotherapy is
necessary independent of disease type and pathogenesis.
Patients with suspected or confirmed cases of disease
characterized by acute severe inflammation are treated with
steroids and/or IVlg (22). All patients in our study received
clarithromycin, 10 patients were treated with Vig (4 with
cerebellitis, 2 with encephalitis, 1 with GBS, and 1 with LETM),
4 patients received high-dose methylprednisolone (2 with
encephalitis, 1 with LETM, 1 with optic neuritis), and 1 patient
with LETM underwent plasma exchange therapy. The patients
were followed for a mean of 13.4 months (range, 6-24) after
discharge and only the patient with LETM had moderate
sequelae, while no sequelae were observed in the other
patients.

In conclusion, although M. pneumoniae is known as mainly
a respiratory pathogen, it also causes various neurological
disorders. Although all of our patients had symptoms of
respiratory tract infection, it has been shown that that M.
pneumoniae can also cause neurological disease without
respiratory symptoms. Further studies are needed to evaluate
the most appropriate methods for early diagnosis and treatment
of neurological involvement, considering the long-term burden
of the disease.
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ABSTRACT

Objective: Our aim is to determine the severity, clinical features, presence of complications and outcome differences
in previously diagnosed and newly diagnosed Type 1 Diabetes Mellitus (T1DM) patients followed up with diabetic
ketoacidosis (DKA) in the pediatric intensive care unit.

Material and Methods: This study was conducted retrospectively in a 32-bed tertiary pediatric intensive care unit.
The patients were divided into newly diagnosed and previously diagnosed T1DM. All collected data were compared
between groups.

Results: 107 patients were included into the study. Most of the patients were male (51.4%). Most of the newly diagnosed
patients were in the 6-10 age group (49.2%). When patient complaints were evaluated before admission, the complaint
of nausea was statistically higher in previously diagnosed DM patients (p=0.041). The complaints of fatigue, polyuria,
polydipsia, and weight loss were statistically higher in newly diagnosed Type-1 DM (p value 0.001, 0.001, 0.001,
0.001, respectively). Hypokalemia was statistically higher in the newly diagnosed DM group during diabetic ketoacidosis
treatment (p=0.015). Although there was no difference between intensive care durations, total hospitalization days were
statistically longer in newly diagnosed DM patients (p values 0.145, 0.007, respectively). All patients survived.
Conclusion: The school age group was the most common age group in newly diagnosed T1DM. While polyuria,
polydipsia and weight loss are common in newly diagnosed Diabetic Ketoacidosis patients; Vomiting was common in
diabetic ketoacidosis patients with previous diagnosis. Trainings, national advertisements, etc. should be done to increase
the knowledge level of patients and families about these symptoms and the disease.
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0z
Amac: Amacimiz, cocuk yogun bakim Unitesinde diyabetik ketoasidoz (DKA) ile takip edilen daha énce tani almis ve yeni tani almis Tip 1
Diabetes Mellitus (T1DM) hastalarinin siddeti, klinik 6zellikleri, komplikasyon varligi ve sonug farkliliklarini belirlemektir.

Gerec ve Yontemler: Bu ¢alisma, 32 yatakl U¢iincU basamak ¢ocuk yogun bakim Unitesinde geriye ddnUk olarak yapildi. Hastalar yeni
tani almis ve dnceden tani almis T1DM olarak ayrildi. Toplanan tUm veriler gruplar arasinda karsilastiridi.

Bulgular: 107 hasta ¢alismaya dahil edildi. Hastalarin ¢cogu erkekti (%51.4). Yeni tani alan hastalarin ¢cogu 6-10 yas grubundaydi (%49.2).
Basvuru 6ncesi hasta sikayetleri degerlendirildiginde kusma sikayeti, daha 6nce tani almis DM hastalarinda istatistiksel olarak anlamli
derecede yUksekti (p=0.041). Yeni tani alan Tip-1 DM’de halsizlik, politri, polidipsi, kilo kaybi sikayetleri istatistiksel olarak anlamli derecede
yUksekti (p degeri sirasiyla 0.001, 0.001, 0.001, 0.001). Diyabetik ketoasidoz tedavisi sirasinda yeni tani aimis DM grubunda hipokalemi
istatistiksel olarak daha yuksekti (p=0.015). Yogun bakim sureleri arasinda fark olmamasina ragmen yeni tani konmus DM hastalarinda
toplam yatis gunleri istatistiksel olarak daha uzundu (p degerleri sirasiyla 0.145, 0.007). Hastalarda mortalite gortlmedi.

Sonug: Okul yas grubu, yeni tani konan TIDM’de en sik goérllen yas grubuydu. Yeni tani Diyabetik Ketoasidoz hastalarinda polidiri,
polidipsi, kilo kaybi sik iken; eski tanili diyabetik ketoasidoz hastalarinda kusma yaygin olarak saptandi. Hastalar ve ailelerin bu semptomlar

ve hastalk hakkinda bilgi dizeyini artirici egitimler, ulusal reklamlar vib uygulamalar yapiimalidir.

Anahtar Sézciikler: Cocuk, Diyabetik Ketoasidoz, Yogun Bakim

INTRODUCTION

Diabetic Ketoacidosis (DKA) is one of the major reasons of
hospitalizations into pediatric intensive care (1). DKA is a life-
treating complication of Type 1 Diabetes Mellitus (T1DM) (2).
DKA has several complications like hyponatremia, hypokalemia
and hypoglycemia. DKA is also cause activation of inflammatory
pathways, disruption of coagulation cascade and increase the
risk for thrombosis and stroke (3). Cerebral edema is most
important and fatal complication of DKA (4). Incidence of
cerebral edema was 0.5-0.9%, but associated with mortality
(4). Like incidence of T1DM, mortality rate of DKA vary between
countries. In developing countries DKA-related mortality rate
ranges from 6%-24% (4). In developed countries mortality rate
was 0.15%-0.30% (4).

Presence of family history, geographic location, age and
socioecomic status affects DKA progression in T1DM patients
(2). DKA was more common in at the time of T1DM diagnosis in
newly diagnosed T1DM (2). Formerly diagnosed T1DM patients
are less suffers from DKA (2). Insulin negligence, insulin pump
failure, or insufficient insulin dose affects DKA progression in
formerly type T1DM (2).

Aim of our study was to identify severity, clinical characteristics,
complication presence and outcomes differences of formerly
diagnosed and newly diagnosed T1DM patients presented
as DKA followed-up in pediatric intensive care unit. We also
evaluate interventions before and during admission of patients.

MATERIAL and METHODS

Our study was conducted in a 32 bed third-level pediatric
intensive care unit retrospectively. Study period was planned as
24 months dates between 01-August-2019/31-August-2021.
All patients between one month old eighteen years were
included into study followed as diabetic ketoacidosis. First
admission was recorded in recurrent admissions of DKA.
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Patients without acidosis but had hyperglycemia or diabetic
ketosis was excluded.

Diabetic ketoacidosis was diagnosed according to criteria of
International Society for Pediatric and Adolescent Diabetes
(ISPAD) 2018 guideline: 1)Serum glucose >200 mg/dl, 2)
Venous pH<7.30, 3)Ketonemia or ketonuria presence (5).

Diabetic ketoasidosis severity was classified according to
venous pH level as <7.30 mild DKA, <7.20 moderate DKA,
<7.10 severe DKA (5).

Demographic data, presence of co-morbidity, presence of
family history with DM variables were collected.

Duration of complaints, symptoms (fever, nausea, vomiting,
diarrhea, malaise, tachypnea, polyuria, polydipsia, polyphagia
and weight loss), interventions before Pediatric Intensive Care
Unit (PICU) and family history were pre-intensive care variables.

In intensive care follow-up Glasgow Coma Score (GCS) at
admission, DKA severity, laboratory parameters (blood count,
electrolytes, corrected sodium level, blood gas parameters,
liver functions tests, kidney function tests, serum glucose level,
blood ketone), respiratory support therapies, complications
during DKA  treatment (hyponatremia, hypokalemia,
hypophosphatemia, hypoglycemia, brain edema) was recorded.

Hypoglycemia was defined as serum glucose <60 mg/dl,
hypokalemia as <3.5 mEg/L, hypophosphatemia as <4.6
mg/dl, hyponatremia as corrected serum sodium level <135
mEqg/L. Corrected sodium (meg/L) was calculated as measured
sodium+1.6x [serum glucose-100/100], effective osmolarity
(mOsm/kg) was calculated as [2x plasma sodium]+ [serum
glucose/18]. Outcomes were evaluated as intensive care
duration in days, hospital duration in days and survival.

All patients were categorized as newly diagnosed Diabetes
Mellitus (DM) and formerly diagnosed DM patients. Data
collected from patients was compared between two groups.
We took study permission by local ethic committee of Ankara
City Hospital (E2-21-659).



Descriptive analysis of the results conducted by using the
SPSS 17.0 software package for Windows (IBM Company,
New York, NY). Categorical data expressed as proportions
(%). Median and inter quartile range (25"-75" percentile) were
used for quantitative data. Differences were evaluated by Chi-
Squared test in cases of categorical variables; nonparametric
test (Mann-Whitney U) for continuous variables. Data was
considered statistically significant at p <0.05.

RESULTS

During study period 115 patients were followed up in pediatric
intensive care unit as DM. Eight patients were excluded because
of diabetic ketosis. 11 patients had multiple admissions. First
admissions of patients who had multiple admissions were
collected. 107 patients were included into study. Demographic
data was demonstrated in Table I. Most of the patients were
male (51.4%). Adolescent age group were the largest group
between our patients (57.0%). Most of the newly diagnosed
patients were in 6-10 age groups (49.2%). Difference between
age groups were statistically significant (p=0.001). Severity of
DKA was not differ between age groups (p=0.637). There were
not any differences between groups in pre-PICU interventions. If
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complaints before admission evaluated, nausea was statistically
significant higher in formerly diagnosed DM patients (p=0.041).
Malaise, polyuria, polydipsia, weight loss complaints were
statistically significant higher in new diagnosed-Type-1 DM (p
value respectively 0.001, 0.001, 0.001, 0.001). Time period
between starting of symptoms till hospital admission was
significantly longer in new diagnosed DM patients (p=0.001).
Median time for disease duration in formerly diagnosed DM was
5 (2.0-7.25) years. Patients without family history of diabetes
mellitus were suffered severe DKA more than patients with
family history of diabetes mellitus (p=0.004).

Critical care follow-up and evaluation of complications were
presented in Table Il. Twelve patients GCS was below 15. Most
of patients whose GCS <15 was between 6-10 years age
(p=0.029). Below 5 year old age group distortion of conscious
was seen at highest rate (30.0%). Impaired conscious did not
differ in formerly or newly diagnosed DM patients (p=0.283).
Medical treatments apart from regular insulin were oral
antibiotic, proton pump inhibitors, hypertonic saline and sodium
bicarbonate respectively. Invasive mechanical ventilation was
applied to one patient for three days. Brain computerized
tomography performed to two patients. Radiologic assessment
of patients who had cranial screening did not show any sign

Table I: Demographic characteristics and pre-intensive care interventions of DKA patients.

DKA DKA DKA
Characteristics (Total) (Formerly diagnosed) (Newly diagnosed) P
(n=107) (n=42) (n=65)
Gender (Male), n (%) 55 (561.4) 22 (47.6) 33 (50.7) 0.871
Age (month), median (IQR) 126 (89-174) 161 (123-199) 109 (76-148) 0.352
Age groups, n (%) 0.001
0-5 years 10 (9.9) 2 (4.7) 8 (12.3)
6-10 years 36 (33.6) 4 (9.5%) 32 (49.2)
11-18 years 61 (57.0) 36 (85.7) 25 (38.4)
Body weight (kg), median (IQR) 34 (22-50) 48 (31.5-57.0) 27 (20-41) 0.760
DM family history presence, n(%) 45 (42.1) 18 (42.9) 27 (41.5) 0.893
Pre-PICU interventions, n (%)
Saline bolus 76 (71.0) 29 (69.0) 47 (72.3) 0.718
Hydration 39 (36.4) 17 (40.5) 22 (33.8) 0.489
Insulin treatment 30 (28.0) 15 (35.7) 15 (23.1) 0.157
Other treatments 12 (11.2) 2 (4.8) 10 (15.4) 0.091
Symptoms, n (%)
Fever 11 (10.3) 6 (14.3) 5(7.7) 0.275
Nausea 35 (32.7) 18 (42.9) 17 (26.2) 0.073
Vomiting 53 (49.5) 26 (61.9) 27 (41.5) 0.041
Diarrhea 5(4.7) 4(9.5) 1(1.5) 0.057
Malaise 45 (42.1) 9 (21.4) 36 (55.6) 0.001
Tachypnea 17 (15.9) 7 (16.7) 10 (15.4) 0.860
Polyuria 46 (43.0) 2 (4.8) 44 (67.7) 0.001
Polydipsia 46 (43.0) 2 (4.8) 45 (69.2) 0.001
Polyphagia 4 (3.7 0 (0) 4 (4.6) 0.108
Weight loses 36 (33.6) 1(2.4) 35 (53.8) 0.001
Abdominal pain 22 (20.6) 10 (28.8) 12 (18.5) 0.506
Period before hospital admission (day), median (IQR) 3(1-7) 1(1-2) 7 (3-21.5) 0.001

DKA: Diabetic Ketoacidosis, DM: Diabetes Mellitus, IQR: Interquartile Range, PICU: Pediatric Intensive Care Unit
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Table Il: Evaluation of intensive care floow-up and complications of DKA patients.

DKA DKA DKA
(Total) (Formerly diagnosed) (Newly diagnosed) p
(n=107) (n=42) (n=65)
GCS at PICU admission, median (IQR) 15 (15-15) 15 (15-15) 15 (15-15) 0.233
DKA severity, n (%)
Mild 45 (42.1) 19 (45.1) 26 (40.0) 0.780
Moderate 35 (32.7) 12 (28.6) 23 (35.4) '
Severe 27 (25.2) 11 (26.2) 16 (24.6)
Venous blood gas parameters, median (IQR)
pH 7.12 (7.05-7.22) 7.13 (7.06-7.21) 7.12 (7.03-7.22) 0.318
pCO2 (mmHg) 20.6 (15.9-24.7) 22.3 (18.6-26.1) 19.7 (15.6-23.5) 0.319
HCO3 (mmol/L) 6.8 (4.5-9.3) 7.9 (4.9-9.7) 6.4 (4.1-8.9) 0.668
BE (mmol/L) -20.3 (-23.3- -16.5) -19.1 (-22.6 --16.4) -20.4 (-23.9- -16.4) 0.303
Lactate (mmol/L) 2.02 (1.52-2.91) 2.56 (1.67-3.66) 1.78 (1.48-2.51) 0.291
Biochemical parameters, median (IQR)
Serum glucose (mg/dl) 437.0 (330.0-526.0) 459.5 (367.2-533.0) 500 (325.0-512.5) 0.564
Blood ketone level (mmol/L) 5.6 (4.6-6.1) 5.3 (4.1-6.0) 5.6 (4.9-6.1) 0.715
Sodium (mEg/L) 134.0 (131.0-137.0) 133.5 (130.0-137.2) 134.0 (131.0-137.0) 0.645
Potasium (mEa/L) 4.4 (4.0-5.1) 5.0 (4.4-5.4) 4.4 (3.8-4.4) 0.057
Phosphate (mEg/L) 4.1 (8.1-5.1) 4.9 (4.1-6.0) 3.5 (3.0-4.1) 0.042
Clor (mEa/L) 104 (100.0-108.0) 102.0 (97.5-106.2) 105.0 (101.5-109.0) 0.370
BUN (mg/dl) 28.0 (19.0-40.0) 39.5 (28.5-48.0) 21.0 (17.0-30.0) 0.106
Creatinine (mg/dl) 0.92 (0.76-1.11) 0.97 (0.85-1.18) 0.86 (0.71-1.04) 0.189
AST (U/L) 17 (12-25) 22 (12.7-28.2) 15.0 (11.0-21.0) 0.143
ALT (U/L) 18 (13-22) 20.0 (15.7-32.5) 16.0 (13.0-21.0) 0.605
Corrrected sodium (mmol/L), median (IQR) 142 (139.4-144.2) 141.9 (139.1-144.8) 142.0 (139.4-144.1) 0.506
Effective osmolarite (mOsm/kg), median (IQR) 291 (287.4-298.0) 291.1 (286.0-299.5) 291.0 (284.5-297.1) 0.390
Anion gap (mmol/L) median(IQR) 23 (20.5-27.0) 25.6 (20.5-29.0) 22.0 (20.4-24.3) 0.250
HbA1c (%), median (IQR) 11.9 (10.8-13.1) 11.3(9.7-12.4) 12.1 (11.0-13.6) 0.487
DKA complications, n (%)
Hiponatremi 6 (5.6) 3(7.1) 3(4.6) 0.579
Hipoglisemi 4 (3.7) 1(2.4) 3 (4.6) 0.554
Hipokalemi 38 (35.5) 9 (21.4) 29 (44.6) 0.015
Hipofosfatemi 81 (75.7) 29 (69.0) 52 (80.0) 0.199
Brain edema 3 (2.8) 1(2.4) 2 (3.1) 0.831
DKA resolution period (hour), median (IQR) 12 (8-18) 11.25 (7.0-15.0) 14 (10-19) 0.741

AST: Aspartate amino transferase, ALT: Alanine amino transferase; BE: Base Excess, BUN: Blood Urea Nitrogen, DKA: Diabetic Ketoasidosis,
IQR: Interquartile range, GCS: Glasgow Coma Scale, PICU: Pediatric Intensive Care Unit

Table Ill: Outcomes of DKA patients.

DKA DKA DKA
(Total) (Formerly diagnosed) (Newly diagnosed) p
(n=107) (n=42) (n=65)
Intensive care period (day), median (IQR) 1(1-2) 1(1-1.25) 1(1-2) 0.145
Hospitalization period (day), median (IQR) 10 (7-12) 8 (5-10) 10 (9-12) 0.007
Mortality, n (%) 0 (0) 0 (0) 0 (0)

DKA: Diabetic Ketoasidosis, IQR: Interquartile range

of brain edema. Hypophosphatemia was the most common
complication during treatment period. Hypokalemia was
statistically higher in new diagnosed DM group during diabetic
ketoacidosis treatment (p=0.015). Hypoglycemia was seen in 4
patients. Three patients with hypoglycemia were in severe DKA
group (p=0.02). Brain edema was spotted in three patients.
Hypertonic saline was applied to patients as brain edema
treatment. Patients with brain edema cured without sequel.
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Venous blood gas parameters, serum glucose and ketone levels
of patients with low GCS and normal GCS presented in Table
lll. Patients with altered conscious had more severe acidosis,
higher glucose levels but their ketone levels were lower.

Outcomes were presented in Table Ill. Although there was not
any difference in intensive care days, total hospitalization days
was statistically longer in newly diagnosed DM patients (p values



respectively 0.145, 0.007). Patients with low GCS had longer
PICU hospitalization than patients with normal GCS (p=0.12).
Hospitalization of these patients whose had low GCS a little
bit longer than normal GCS patients but it was not statistically
significant (p=0.051). All patients survived.

DISCUSSION

In our study, we spotted that new diagnosed DM was more
commonly seen in school age children. Nausea was the
most common symptom in formerly diagnosed T1DM
patients, whereas malaise, poliuria, polydipsia and weight
loss complaints were more common in new diagnosed DM
patients. Time period between starting of symptoms till hospital
admission time was longer in new diagnosed DM patients.
Hypokalemia was higher in new diagnosed DM group during
diabetic ketoacidosis treatment Total hospitalization days was
longer in newly diagnosed DM patients group.

Incidence of diabetes mellitus is increasing in children and
adolescents in the world and growing faster in particularly
below 5 years age children (6). Annual increase of T1DM was
3% in children and 5% in adolescent age group (4). Children
under 5 years old more often suffers from DKA (3). Apart from
literature DKA was more common in adolescent age group in the
previous study. Parental care difference may affect this result.
Parents may be more careful about their children’s behavior
changes like polyuria, polydipsia etc. at small ages and early
recognition of symptoms lead to reach early proper treatment
An article about fifteen years experience of DKA patients also
reported that DKA was more common in adolescent age group
(7). In developed world most common admission in T1DM
patients is hyperglycemia without acidosis. In developing and
underdeveloped countries DKA is the most common type
of admission of T1IDM patients (8). The prevalence of DKA
varies between countries (15-67%) (6). There are several risk
factors related with DKA (9). Misdiagnosis at first visit, delay
in treatment, previous infection history, younger age, low body
mass index and low socioeconomic level were common risk
factors (9). There should be more multi-center prospective
studies to evaluate risk factors of DKA in Turkish children.

Polyuria, polydipsia and polyphagia which are starting
symptoms of DM are ensued from hyperglycemia and
glycosuria. If patients are not diagnosed at this stage, vomiting,
abdominal pain, anorexia, dehydration, Kussmall breathing,
loss of consciousness and finally coma will be seen in these
patients (7). Most reported symptoms of the patient’s with DKA
were polyuria and polydipsia (10).

Most reported symptoms in newly diagnosed T1DM patients
were polyuria, polydipsia and weight loss (7,10,11). Our study
results also demonstrated same results with other studies in
literature. Apart from literature, malaise and weight loss were
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common in our study group. Vomiting was also common in
formerly diagnosed DKA patients like other studies (1,3).

A multicenter study from Europe was showed newly diagnosed
DKA patients had symptoms at least two weeks (12). Articles
from Turkey also reported that period before DKA diagnosis
was usually two weeks (7,10,13). In our study, we reached our
study populations admission time was same as other reports
in literature. Formerly diagnosed DKA patients are more careful
about DKA symptoms due to educations performed in their
clinical care so their admission time was shorter than newly
diagnosed T1DM patients.

Parent’s unawareness of symptoms of DM may affect DKA
incidence (14). Positive family history for T1DM is defined as a
risk factor for DKA (15). We did not find any difference between
formerly or newly diagnosed T1DM with positive family history
of DM concurrently. But we found that severe DKA related
with presence of DM family history. This result also suggests
requirement of more public educations about awareness of DM.
A public campaign about DM in ltaly for health professionals
and families lowered DM prevalence from 78 to 12.5% (6).

If we evaluate electrolyte disturbances of patients at admission
and during treatment period, we found that hypophosphatemia
was the most common electrolyte disturbance. This result did
not show actual result because intravenous phosphate forms
are mostly absent in our hospital so patients could not get IV
phosphate support during treatment properly. Hypokalemia
was the most common electrolyte disturbance in newly
diagnosed DKA patients like other studies published from
Turkey and other countries (1,4,7). Children with DKA usually
suffers from hypokalemia because of transcellular potassium
shift and increaring loss from the body because of vomitting
and secondary hyperaldosteronism (5). A single center study
from Turkey reported that hypokalemia was developed because
of inadequate replacement (7). Hypophosphatemia could be
seen in DKA patients result of osmotic diuresis and depletion
of intracellular phosphate (5). Hypophospahatemia can
cause several complications like rhabdomyolysis, respiratory
failure, hemolysis, metabolic encephalopathy and myopathy
(5). Pediatric DKA guideline did not recommend routine
hypophosphatemia treatment but it recommends potassium
replacement with potassium chloride and potassium phosphate
together (5). Severe hypophosphatemia (serum phosphate
levels <1 mg/dl) should be treated (5). Recent published single
center study from Netherlands did not show any difference
between hypophosphatemic and normophosphatemic adult
DKA patients (16). There should be more studies done in
pediatric DKA patients about electrolyte disturbances.

Brain edema was seen in DKA episodes in 1% of patients (7).
Brain edema was the most serious complication of DKA (14). In
our study group brain edema incidence (2.8%) was higher than
literature data. This will be associated with our center was a
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referral center in Ankara City and Central Anatolia region. More
complicated cases referred to our facility. Despite that we did
not see any mortality in our cohort.

There are several restrictions of our study. Our study was
single-centered and retrospective. Parental education level
and patients’ socioeconomic conditions were not reported in
patient files. Family history of diabetes did not classify as T1DM
and T2DM result of invalid data. Severity of dehydration did not
record at time of admission into patient files. The data of DM
patients with old diagnosis whether DKA was present at the
time of diagnosis could not be accessed because of missing
registry. Treatments before PICU may not be recorded properly.
Assessment of brain edema may be lacking and some patients
with brain edema could not be detected. Nearly all DKA
patients are hospitalized in PICU in our facility. But, there would
be patients with DKA whom did not referred to PICU for follow-
up and hospitalized to ward from emergency service. Our
data will not show our countries proper DKA data. Multicenter
prospective studies should be designed.

In conclusion, diabetic ketoacidosis is an important patient
group in PICU. Most of the DKA patients were adolescent
age group in formerly diagnosed T1DM patients. School age
group was the most common age group in newly diagnosed
T1DM. Malaise, polyuria, polydipsia, weight loss are most seen
symptoms in newly diagnosed patients. Vomiting is the most
common symptom in formerly diagnosed T1DM patients. Time
period before PICU admission was longer in newly diagnosed
T1DM. Hypophosphatemia is common in PICU admission.
Hypokalemia was mostly seen in DKA in newly diagnosed
T1DM patients. Diagnostic tools of brain edema should be
more effectively used in PICU. There should be educations or
commercials for school age group to provide public awareness
for DM. Formerly diagnosed adolescent patients should have
strict control for DKA and doctors should be more cautious
about their parental education for DM.
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Developmental Risk Factors of Young Children with Inherited
Metabolic Disorders During the COVID-19 Pandemic
Erken Cocukluk Déneminde Kalitsal Metabolik Hastaligi Olan

Cocuklarin COVID-19 Pandemisinde Gelisimsel Risk Etmenleri
Ezgi OZALP AKIN', Fatma Tuba EMINOGLU?

" Department of Pediatrics, Developmental-Behavioral Pediatrics Division, Ankara University School of Medicine, Ankara, Turkey
2Department of Pediatrics, Pediatric Metabolism Division, Ankara University School of Medicine, Ankara, Turkey

ABSTRACT

Objective: Coronavirus disease 2019 (COVID-19) pandemic has led to emergence of new developmental risk factors.
Developmental risk factors for young children with inherited metabolic disorders have not been studied based on a
comprehensive framework. We aimed to determine the developmental risk factors of young children with inherited
metabolic disorders during COVID-19 pandemic based on bioecological theory.

Material and Methods: In a cross-sectional design, children aged 0-42 months that who had appointments at Ankara
University School of Medicine Department of Pediatrics (AUDP) Pediatric Metabolism Division with the diagnoses of
inherited metabolic disorders were recruited between October 1st, 2020 to January 1st, 2021. Developmental risk
factors were assessed with a semi-structured interview based on questions of the Expanded Guide for Monitoring Child
Development revised for the pandemic at AUDP Developmental Pediatrics Division.

Results: The sample consisted of 95 children with inherited metabolic disorders (median age:25, IQR: 17-35 months,
57.9% boys). Most children (54 children, 56.8%) had amino-acid metabolism disorders. Child-related developmental
risk factors included new behavioral problems in most of the sample (53 children, 55.8%) and increased screen time in
26 children (27.3%). As family-related developmental risk factors, 40 children (42.1%) were living with a family member
diagnosed with major depression. In environment-related developmental risk factors; 41 families (43.2%) experienced
a decrease in their household income and 21 (22.1%) loss of job during the pandemic, 17 (17.9%) delay in health care
follow up visits, 8 of 28 (28.6%) discontinuity of intervention and rehabilitation services. Participation in life was severely
limited in 42 (44.2%) children with inherited metabolic disorders.

Conclusion: Apart from life threatening medical problems, children and their families in Turkey and potentially in other
low- and middle-income countries face multiple developmental risk factors. Preventable or reducible risk factors should be
addressed to support these children’s development in this pandemic and beyond.

Key Words: Child Development, COVID-19, Family, Inborn Errors of Metabolism, Risk Factors

oz

Amag: Koronavirus hastaligi 2019 (COVID-19) pandemisi, yeni gelisimsel risk faktérlerinin ortaya cikmasina neden
olmustur. Ancak kalitsal metabolik hastaliklari olan kicuk ¢cocuklar igin gelisimsel risk faktérleri, kapsamli bir cerceveye
dayali olarak calisimamisti. Bu arastirmanin amaci COVID-19 pandemisinde kalitsal metabolik hastaligi olan kiciik
cocuklarin biyoekolojik kuram gergevesinde gelisimsel risk etmenlerini belirlemektir.

Gereg ve Yontemler: Kesitsel desendeki arastirmada, Ankara Universitesi Tip Fakltesi, Cocuk Saghgi ve Hastaliklan
Anabilim Dali (AUCH) Cocuk Metabolizma Bilim Dalinda kalitsal metabolik hastalik tanisi ile randevusu olan 0-42 aylik
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cocuklar, 1 Ekim 2020-1 Ocak 2021 tarihleri arasinda ¢alismaya alindi ve AUCH Gelisimsel Pediatri Bilim Dalinda Genisletimis Gelisimi
izlenme ve Destekleme Rehberi’nin sorularina dayall olarak yari yapilandirimis bir gériisme ile gelisimsel risk etmenleri degerlendirildi.

Bulgular: Orneklem, kalitsal metabolik bozuklugu olan 95 cocuktan olusmaktadir (ortanca yas: 25, CAA: 17-35 ay, %57.9 erkek).
Cocuklarn cogunda (54 ¢ocuk, %56.8) aminoasit metabolizma bozuklugu tanisi bulunmaktaydi. Cocukla ilgili gelisimsel risk etmenleri
alaninda 6rneklemin cogunda (53 ¢ocuk, %55.8) yeni ortaya ¢ikan davranis sorunlari ve 26 ¢ocukta (%27.3) artmis ekran suresi saptandi.
Alle ile ilgili gelisimsel risk etmenleri olarak, 40 ¢cocugun (%42.1) evinde majdr depresyon tanisi almis bir birey bulunmaktaydi. Cevre ile
ilgili gelisimsel risk etmenleri alaninda 41 aile (%43.2) pandemide hane gelirinde azalma, 21 aile (%22.1) is kaybl, 17 aile (%17.9) saglk
izlemlerinde gecikme, girisim ve rehabilitasyon hizmetleri alan 28 ailenin 8'i (%28.6) kesinti bildirdi, 42 (%44.2) cocugun yasama katilimi
ciddi sekilde sinirlydi.

Sonug: TUrkiye'de ve blyuk olasilikla diger diistk ve orta gelirli Ulkelerde kalitsal metabolik hastaligi olan ¢ocuklar yasami tehdit eden tibbi
sorunlarin yani sira birden fazla gevresel gelisimsel risk etmeni ile karsi karsiyadir. Bu ¢ocuklarin pandemi ve diger olasi kriz ddnemlerinde

gelisimlerini desteklemek igin dnlenebilir risk etmenleri dnlenmeli ve mUmkun oldugunca risk etmenleri azaltimalidir.
Anahtar Sézciikler: Gelisim, COVID-19, Aile, Kalitsal Metabolik Hastalklar, Risk Etmenleri

INTRODUCTION

During Coronavirus disease 2019 (COVID-19) pandemic,
considerable strain on daily life of children with inherited
metabolic disorders and their families has led to emergence
of new developmental risk factors (1,2). Knowledge of the
developmental risk factors of children with inherited metabolic
disorders is crucial as the management of developmental
difficulties in young children cannot be accomplished without
information on risk factors.

Developmental risk factors are the factors that may affect the
child, the child’s proximal or distal environment and have a
negative influence on child development. These factors may
be biomedical, psychosocial or both together (3). Children
with inherited metabolic disorders have well known and mostly
severe biomedical risk factors that affect development in
developmental domains including cognitive, language, motor
and social-emotional development. These biomedical risk
factors arise from complex and chronic health care problems
that may include almost all organ systems such as cardiac,
pulmonary, renal, hepatic, endocrine, central and peripheric
nervous system and may cause failure to thrive, developmental
difficulties and disabilities (4-7). Children with inherited metabolic
disorders need close health care follow up by specialized teams,
specific diet according to their disease, ongoing management
of specific treatments and metabolic destabilizations that
gained more importance in the COVID-19 pandemic (2,8).

In low and middle income counties (LMICs) many children
younger than 5 years are exposed to complex interaction
of biomedical and psychosocial multiple risk factors, which
detrimentally affect their cognitive, motor, and social-emotional
development (9). It was reported that children with inherited
metabolic disorders may have important psychosocial risk
factors such as poverty, unstimulating home environments, lack
of social support, stigmatization, and limited participation in life
that pose additional serious risks for their development. The
pandemic brought new risk factors (10). Even in high income
countries more than half of the families of children with inherited
metabolic diseases reported the need for including food and
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financial assistance, and childcare support during COVID-19
pandemics as well as access to medical care (2,11).

According to  Bronfenbrenner’'s  bioecological  theory
development of a child happens through the complex and
dynamic interactions among the child’s health conditions,
temperament, developmental strengths and difficulties; the
relationships and interactions with and within the family including
closest caregivers, siblings, as well as proximal caregiving
environment and distal environment such as living and working
conditions, health and social services, physical environment,
education and intervention services (12). Therefore, the
developmental risk factors that affect a child development may
be related to the child, proximal caregiving environment (family)
and distal environment. Although COVID-19 pandemic had an
enormous effect on children with inherited metabolic disorders,
developmental risk factors for youngest children with inherited
metabolic disorders who have the most potential to reach their
optimal development with interventions have not been studied
based on a comprehensive framework.

In this study, we aimed to determine the developmental risk
factors of young children with inherited metabolic disorders
during COVID-19 pandemic based on bioecological theory.

METARIAL and METHODS

In a cross-sectional design, children aged 0-42 months that
who had appointments at Ankara University School of Medicine
Department of Pediatrics (AUDP), Pediatric Metabolism
Division with the diagnoses of inherited metabolic disorders
were recruited in three-months period between October 1%,
2020 and January 1%, 2021. Children were included if they
were able to come to the hospital during the study period and
their parents provided informed consent to participate in the
study. The study was approved by the Ethics Committee of
the Ankara University School of Medicine (Decision number: i8-
484-20, 10.09.2020).

The assessment of developmental risk factors of children
with inherited metabolic disorders was conducted at AUDP,



Developmental Pediatrics Division. All children with inherited
metabolic disorders have appointments in the Developmental
Pediatrics outpatient clinic at the day of their appointments in
Pediatric Metabolism outpatient clinic as per routine patient
follow up procedures. In the Developmental Pediatrics
outpatient clinic, after asking for informed consent for the study,
a semi-structured interview lasting approximately 20 minutes
was conducted with the parents who provided their consent
using questions of the Expanded Guide for Monitoring Child
Development (Expanded GMCD) (13). Sociodemographic data
was also retrieved from the Expanded GMCD. Information
related to the health conditions of the child such as the
diagnoses, medications, and specific diet requirements and
developmental conditions including delays, disabilities and
related disability reports were determined from the hospital
records.

The Expanded GMCD is a written questionnaire based on
the World Health Organization International Classification of
Functioning, Disability and Health (ICF) and Nurturing Care
frameworks (13). The Expanded GMCD provides information
on health conditions, developmental functioning, activities and
participation, as well as the environmental factors including
developmental risk factors. A previous study has shown that
the open-ended questions of the Expanded GMCD were
accepted and responded by the families of children with
inherited metabolic disorders (14).

Developmental risk factors were conceptualized on the
bioecological theory and included child, family and environment
related factors. Child related developmental risk factors
included having diet dependent metabolic disorders, need for
hospitalization during the pandemic, COVID-19 infection in the
child, any regression stated by the families in language, motor,
cognitive or social-emotional domains due to pandemic related
conditions (not due to metabolic decompansations, examples
include seize of special education and/or rehabilitation
services, difficulties in caregiving environment etc.), existence
of sleep, eating/feeding and other behavioral problems (such
as stubbornness, frequent meltdowns, excessive crying etc.)
and increased screen time during the COVID-19 pandemic.
Family related developmental risk factors included low maternal
and paternal education defined as <5 years, change of primary
caregiver in the pandemic, increased maternal fatigue, mother
spending less daily time with her child than the pre-pandemic
period, mother or father having treatment for major depression
as well as diagnosis of depression in other household
members, COVID-19 infection and COVID-19 related death in
the household members. Environment related developmental
risk factors included decrease in monthly household income
compared to pre-pandemic period, loss of job in the household
members, and discontinuation to health care follow up,
intervention and rehabilitation services due to pandemic related
conditions (such as quarantine periods or fear of infection).
Therefore, we have added pandemic-related developmental
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risk factor questions to the “Developmental functioning”,
“Activities and participation in life” and “Environmental factors”
sections of the Expanded GMCD for the purpose of this study.
These were asked as structured questions and coded as
“present” or “absent.” During the assessment these questions
were read to the parents and the answers were recorded by
the developmental pediatrician. The presence of another child
and/or family-environment related developmental risk factor
in the interview was also recorded. Reported developmental
risk factors were addressed when possible and developmental
support was provided at the developmental pediatrics
outpatient clinic.

Sociodemographic data included age, gender, number and age
of siblings, maternal and paternal age and education, monthly
household income, number of family members living together,
the city that the family lives as well as whether the child lives in
a nuclear or an extended family.

Data analyses

Descriptive statistics were used as frequencies for categorical
data; means and standard deviations for normal continuous
distributions; and medians and interquartile ranges (IQR)
otherwise. The Shapiro-Wilk test was used to check whether
there was a normal distribution of the numerical variables.
Statistical analyses were done using IBM SPSS 20.0 (SPSS
Inc., Chicago, IL, USA) package program.

RESULTS

A total of 98 young children younger than 42 months with
inherited metabolic disorders who were seen at AUDP, Pediatric
Metabolism Division in the study period were considered for
eligibility for this study. Of these 3 did not provide consent for
the study and the sample consisted of 95 children with inherited
metabolic disorders.

Sociodemographic and health related characteristics of
the sample

The sociodemographic characteristic of the sample are shown
in Table I. The median age of the sample was 25, IQR: 17-
35 months, 55 children were boys (57.9%). Median maternal
and paternal ages were 30.0 (IQR: 25-35) and 33.0 (IQR: 29-
38) years. Most of the children had at least one sibling and
47 (49.5%) children were born to parents with consanguinity.
Most of the children were residing in Ankara, the capital of
Turkey. Most mothers 89 were homemakers (93.7%) whereas
85 fathers (89.5%) were working on a job.

The diagnoses of the children were as following: 54 children
(56.8%) had amino acid metabolism disorders (29 had
biotinidase deficiency, 10 hyperphenylalaninemia, 9 organic
acidemia, 4 phenylketonuria, 1 tyrosinemia, 1 cystinuria),
15(16.7%) mitochondrial disorders, 7(7.4%) lysosomal and
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Table I: Sociodemographic characteristics and diagnoses
(n=95).

Characteristics of children n (%)
Boys 55 (57.9)
Girls 40 (42.1)
Age (months)

0-12 15 (15.8)
13-24 30 (31.6)
25-42 50 (52.6)
Maternal education
Never went to school 4 (4.2)
Primary school 18 (18.9)
Secondary school 29 (30.5)
High school graduate 26 (27.4)
University education or higher 18 (18.9)
Paternal education
Never went to school 1(1.1)
Primary school 19 (20.0)
Secondary school 18 (18.9)
High school graduate 34 (54.7)
University education or higher 23 (24.2)

Number of siblings

Only child 35 (36.8)

One sibling 30 (31.6)

>2 siblings 30 (31.6)

Nuclear family 75 (78.9)

Residing in Ankara 58 (61.1)
peroxisomal disorders, 4(4.2%) carbohydrate metabolism

disorders, 3 (3.2%) congenital glycosylation disorders, 1 (1.1%)
fatty acid oxidation disorder, 1 (1.1%) urea cycle disorder, and
10 (10.5%) other metabolic disorders. Most of the children
(67.4%) had developmental delay in at least one domain of
development, 33 (34.7%) had disability benefits report and 7
(7.4%) used orthoses.

Developmental risk factors in the COVID-19 pandemic

The developmental risk factors conceptulized on bioecological
theory as child-related and family/environment-related
developmental risk factors are summarized in Table 2. All of the
sample had at least one child related developmental risk factor
due to their metabolic disease, most (69 children, 72.6%) had
two, 46 (48.4%) children had =3 child -related developmental
risk factors. Most of the sample 52 (54.7%) had >3 family and/
or environment related developmental risk factors; 84 children,
(88.4%) had at least one, 77 (81.1%) had two family and/or
environment related developmental risk factors. When child and
family and/or environment related developmental risk factors
are considered 31 (32.6%) children had =6 developmental risk
factors.

Child-related developmental risk factors. When the families
were asked about the tragjctory of their child’s development
including in language, motor, cognitive or social-emotional
development domains; 7 families (7.4%) reported that their
child regressed in developmental functioning in at least one
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Table Il. Developmental risk factors of the sample.

Child related developmental risk factors n (%)
Biomedical risk factors

Having a diet dependent metabolic disease 23 (24.2)

Hospitalization during the pandemic 17 (17.9)

CQOVID-19 infection in the child 0 (0.0
Existence of behavioral problems during the
pandemic

Sleep difficulties (21.1)

Difficult behavior such as meltdowns, excessive 19 (20.0

crying etc.

Eating and/or feeding difficulties 14 (14.7)
Increased screen time 26 (27.3)
Regression in development in at least one

. 6 (6.9)
developmental domain
Family related developmental risk factors

Maternal education < 5 years 22 (23.2)

Paternal education < 5 years 20 (21.1)

Increase in maternal fatigue 34 (35.8)

COVID-19 infection in the family members 23 (25.0)

Diagnosis of depression in the family

Maternal depression 15 (15.8)
Paternal depression 7 (7.4)
Depression in other household members 18 (18.9)

Change of primary caregiver during the 14 (14.7)

pandemic

Mother spending less daily time with her child 5(5.3)

than usual

Death due to COVID-19 in the family members 0 (0.0)

Environment related developmental risk factors

Decrease in monthly household income 41 (43.2)
Loss of job in the household members 21 (22.1)
Delay in their health care follow up visits 17 (17.9)
Discontinuity of intervention and rehabilitation 8 (28.6)
services (N=28)

Getting out from home for leisure activities/ 56 (568.9)

visiting relatives etc. <once a week

domain since the beginnig of the pandemic. The reasons
provided by the parents included discontnuity to rehabilitation
services in 3 families, family members’ COVID-19 infection
in 2, and depression in caregivers in 2 families. Most of the
families (55.8%) reported a behavioral problem in their child that
existed during the pandemic including eating/feeding, sleep or
other daily behaviors. Almost one third of the children (32.6%)
had experienced eating/feeding difficulty in the pandemic
including 14 (14.7%) undereating and 17 (17.9%) overeating
when compared to pre-pandemic period. Sleep schedule and
duration has not changed significantly for most of the children
(68.4%) according to families, while in 20 (21.1%) children the
family reported exitence of sleep problems.

Family related developmental risk factors. Almost one fifth of the
sample maternal (23.2%) and paternal (21.1%) education was
< 5 years. Seventy (73.7%) families stated that the time that
the mother spent with her child to support development (like
playing, reading, talking during daily activities) did not change
and 20 (21.1%) spent more time than usual. Fourty children



(42.1%) were living with a family member diagnosed with major
depression.

Environment related developmental risk factors. Most families’
income (53.5%) was less than minimum wage and almost one
fifth (22.1%) of the families experienced a loss of job during
the pandemic. Loss of job involved fathers in 17 families, other
household members such as uncle or grandfather in 2 families
and one family experienced loss of job in both the mother and
the father. In the participation in life domain, when the families
were asked about the frequency of getting out from their home
with their child for leisure activities, going to parks or visiting
friends/relatives etc.; 42 (44.2%) children did not have a regular
outside activity per week, 14 children (14.7%) were getting
out home for one of these activities once a week, 17 children
(17.9%) 2-3 times a week and 22 children (23.2%) =4 times a
week.

DISCUSSIONS

This study demonstrated the developmental risk factors of
young children with inherited metabolic disorders during
COVID-19 pandemic from a middle-income country, Turkey.
Many developmental risk factors arised during the COVID-19
pandemic. All young children had at least one, one third of
the sample had six or more developmental risk factors based
on bioecological theory. These findings draw attention to
addressing the preventable risk factors that the children with
inherited metabolic disorders carry during crises periods like
a pandemic and imply for clinicians and policy makers in the
COVID-19 pandemic and beyond.

There have been studies including the developmental risk
factors of children with inherited metabolic disorders while
our study is the first study investigating the developmental
risk factors based on bioecological framework for youngest
children with inherited metabolic disorders. Almost one third of
the sample had a cumulation of six or more child and family/
environment related risk factors. Historically, the cumulation of
biomedical and psychosocial risk factors has been referred as
“double jeopardy” to describe the detrimental effect of poverty
on child development (15).

In our study as child related developmental risk factors;
all children had metabolic disorders and most had known
developmental delays. More than half of the families reported
behavioral problems and one fourth increased screen time
parallel to studies showing increased behavioral difficulties
in young children with specific health care needs during the
COVID-19 pandemic (16). Additional to these risk factors,
most common family and/or environment related risk factors
were low maternal and paternal education, depression in
family members, financial difficulties, limited participation in life.
Oge Enver et al. reported difficulties for children with inherited
metabolic disorders (mean age was 7, higher than our study)
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from Turkey in the COVID-19 pandemic. The results included
financial difficulties in most of the sample as an environmental
developmental risk factor which was also evident in our study
(17). A recent qualitative study from Canada highlighted the
experiences of families of children with inherited metabolic
disorders and it was reported that participation in social
life was one of the themes that arised in the interviews (18).
Another important environmental risk factor was discontinuity
to health care and intervention and/or rehabilitation services
due to quarantines and fear of COVID infection which was
evident in many countries around the world (2,11). Evidence
shows that timely interventions addressing developmental risk
factors such as poverty, maternal depression, low maternal
education, restricted learning opportunities and inequities
can improve early childhood development especially in low
and middle countries (19,20). At AUDP the clinicians from
Pediatric Metabolism Division reached the children and their
families via telehealth during the pandemic, provided support
in information, answered the questions of the family. System
related difficulties were suspended with efforts of the clinicians.
Additionally, AUDP Developmental Pediatrics Division provided
early intervention with Guide for Monitoring Child Development
(GMCD) early intervention package with telehealth (21-23).
These may be protective for these vulnerable children and
their families during crises. There is need for research on child
and family related protective factors and resilience for young
children with inherited metabolic disorders during crises.

Our study has some limitations. The cross-sectional design
precludes drawing casual associations. We have provided the
number of risk factors but we don’t know the effect size of
risk factors and the relationship between different risk factors
(such as financial difficulties may cause depression). Our small
sample size is relatively large while the sample was heterogenic
in terms of diagnosis and included both severe (such as urea
cycle disorders) and less severe metabolic diseases (such as
hyperphenylalaninemia). The major strength of this study is the
conceptual framework based on the bioecological theory.

The implications of our study are important for the care
of children with metabolic disorders in this pandemic and
other crises periods. Our results indicate that apart from life
threatening medical problems, children and their families
in Turkey and potentially in other low- and middle-income
countries face multiple child, family and environment related
developmental risk factors that puts further burden in their
developmental trajectory. Preventable or reducible risk factors
such as inappropriate caregiving environment, depression,
financial difficulties, continuum of care in health and intervention
services should be addressed by multisectoral coverage.
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ABSTRACT
Objective: To assess the self-efficacy level and health-related quality of life in pediatric-onset multiple sclerosis (POMS)
patients.

Material and Methods: A cross-sectional study was conducted between January-April 2022 at Hacettepe University
Department of Pediatric Neurology using The Pediatric Rating of Chronic lliness Self-Efficacy (PRCISE) Scale and
Pediatric Quality of Life Inventory (PedsQL).

Results: Twenty-nine POMS patients with a median age of 16.4 years (F/M: 20/9) were included in the study. The
mean PRCISE Scale score was 101.8+22.4 and the mean PedsQL score was 66.5+16.2. Both scores were lower than
previously reported in the literature.

Conclusion: Lower self-efficacy and HRQoL levels might be attributed to fatigue which is common in POMS. The impact
of the COVID-19 pandemic on mental health and quality of life should be addressed in patients with POMS.

Key Words: Childhood, Health-related quality of life, Multiple sclerosis, Self-efficacy

0z

Amag: Bu c¢alisma ile cocukluk ¢agdi baslangich multipl skleroz (¢MS) hastalarinin 6z yeterlilik ve saglikla ligkili yasam
kalitesi dUzeylerinin degerlendirimesi amaclanmigtir.

Gerec ve Yontemler: Ocak 2022 - Nisan 2022 tarihleri arasinda kesitsel olarak gergeklestirilen bu ¢alismada ¢MS tanili

hastalalar Pediatrik Kronik Hastalik icin Oz Yeterliik Olgegi (PKHOYO) ve Cocuk Cadi Yasam Kalitesi Olcekleri (CCYKO)
ile degerlendirilmistir.

Bulgular: Ortalama yaglari 1 64 yil olan 29 ¢cMS hastasi (K/E:20/9) calismaya katiimistir. PKHOYO ortalamasi 101.8+22.4
puan elde edilmis olup, CCYKO skorlamasinda ortalama 66.5+16.2 puan elde edilmistir. Her iki degerin literatiirde daha
onceki yapilimis olan galismalardan dtsuk oldugu gértimastur.
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Sonug: Pediatrik Kronik Hastalik igin Oz Yeterlilik Olgegi ve CCYKO ortalama skorlarinin diistik olmasi ¢MS hastalarinda yaygin gérilen
kronik yorgunlukla iliskili olabilir. Aynca COVID-19 pandemisinin ¢gMS hastalarinda mental saglik ve yasam kalitesi Uzerindeki etkisi de bu

sonuglar yorunmlanirken géz éntinde bulundurulmalidir.

Anahtar Sézciikler: Cocukluk Cag, Saglikla lliskili Yasam Kalitesi, Multipl Sklerosis, Oz Yeterlilik

INTRODUCTION

Pediatric-onset multiple sclerosis (POMS) defines multiple sclerosis
manifesting before age 18 years. Approximately 90% of POMS
cases present during adolescence, an age group where autonomy;,
individuation, self-efficacy, and self-reliance are in development
(1, 2). Self-efficacy refers to an individual’s confidence in their
own ability for a specific behaviour or achievement. In terms of
health conditions, self-efficacy comprises the belief in one’s ability
to manage the requirements of a disease adequately (3). The
perception of self-efficacy is an important predictor of health-
related behaviour and adherence to treatment in chronic diseases
(4).

The multi-dimensional impact of a health condition and its
treatments on the individual’s physical, mental, emotional, and
social well-being is defined as health-related quality of life (HRQOL)
(5). Adolescents’ and young adults’ mental and emotional health
and quality of life affect their education and career choices, their
parents, and their use of the health care system. Therefore, the
management of their disease often extends beyond the physical
effects of medical treatment. The aim of this study was to evaluate
self-efficacy and HRQOL in patients with POMS.

MATERIALS and METHODS

We conducted a cross-sectional study between January and
April 2022 with patients who had been diagnosed with POMS in
Hacettepe University Faculty of Medicine, Department of Pediatric
Neurology. Patients with POMS lasting more than three months
and were able to read and complete the Turkish version of The
Pediatric Rating of Chronic lliness Self-Efficacy Scale (PRCISE)
and Pediatric Quality of Life Inventory (PedsQL) were included
in the study. After informed consent from patients or parents to
participate in the study, patients were asked to fill out the PRCISE
and PedsQL during their routine clinical visit. Demographic and
clinical data included age, gender, duration of disease, treatments,
and last available expanded disability status scale (EDSS) scores
were recorded from hospital registry. Ethical approval was obtained
from Hacettepe University Clinical Research Ethics Committee
(2022/01-07).

Statistical analyses:

Statistical analyses were performed using a package program
called SPSS (IBM SPSS Statistics 24). The data of the patients
were classified by various parameters. Frequency tables and
descriptive statistics were used to interpret the findings.
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Outcome measures:

Self-efficacy levels were measured with the PRCISE. The scale was
developed by Emerson et al (6). It comprises 15 items and 6 sub-
dimensions: exercise (1 item), obtain help from family, friends and
doctors (4 items), illness management (3 items), chores, hobbies
and recreation (3 items), symptoms (3 items) and mood (1 item).
All items are answered on a Likert scale from O to 10 ranging from
0 for “not at all sure” to 10 for “very sure”. A total PRCISE score
ranges from O to 150, the maximum total score of 150 indicating
the highest self-efficacy level. The Turkish version of the PRCISE
Scale was adapted from the original scale by Gurcan et al (7) with
acceptable validity and reliability for Turkish children.

Health Related Quality of Life (HRQolL) was measured using the
Turkish version of PedsQL. Version 4.0 for 13 -18 years old. The
PedsQL was developed to evaluate child perceptions of HRQOL
in children with various health problems. This 23-item scale based
on child/adolescent self-report consists of four domains: Physical
Functioning (8 items), Emotional Functioning (5 items), Social
Functioning (5 items), and School Functioning (5 items). PedsQL
assesses the frequency of problems that occurred in the last one
month. All items are answered on a Likert scale from O to 5 ranging
from O for “never a problem” to 5 for “almost always a problem”.
All the items are then reverse scored and transformed into a O-to-
100-point scale (0=100; 1=75; 2=50; 3=25; 4=0), where a higher
total score of PedsQL 4.0 indicates a better HRQoL. The validity
and reliability of the Turkish version of PedsQL 4.0 Version for 13-
18 Years Old were proven by Memik et al (8).

RESULTS

Total 29 POMS patients, median age 16.4 years (range: 13.4-17.7),
female/male 20/9, were enrolled in the study. All patients had been
on a disease modifying therapy for more than 3 months. All had an

Table I: Demographic and clinical characteristics of POMS
patients.
F/M n (%)
Age (years) median (25-75%)
Disease duration
Treatments (n)
Interferons
Teriflunomide
Dimethyl fumarate
Ocrelizumab
Fingolimod
POMS: Pediatric Onset Multiple Sclerosis, F: Female, M: Male

20/9 (69/31)
16.4 (13.4-17.7)
26 months (5-64 months)

—
=

- a4 N ©




Expanded Disability Status Scale (EDSS) score of O indicating no
neurological disability, and none had a comorbid disease (Table |).

The mean PRCISE Scale score was 101.8+22.4 (median 103,
101.62 for girls and 102.12 for boys). The mean PedsQL score
was 66.5+16.2 (median 66, 66.7 for girls and 66.2 for boys).

DISCUSSIONS

Self-efficacy measurement is a standardized and practical way to
evaluate a patient’s self-management ability and identify patients
at risk for medical nonadherence. It has been recommended
as a part of chronic care and management (9). In our study we
found the mean PRCISE score of 101.8+22.4 out of 150. In a
previous validation and reliability study of PRCISE Scale on Turkish
adolescents with different chronic illnesses, the mean PRCISE
score was determined as 106+17.9 and no significant relation was
found between self-efficacy level and age, sex and disease duration
(7). The mean PRCISE score of the subgroup including patients
with neurological disease was 104.9+22. In the original study of
PRCISE scale conducted by Emerson et al. (6) the mean PRCISE
score was 114+31.7 in 7- 20-year-old patients with various chronic
diseases, and the subgroup comprising patients with neurological
diseases had a mean PRCISE score of 113.56+32.7. The self-
efficacy level of our patients was lower than those reported.

Self-efficacy is affected by type of illness, multimorbidity and
functional disability (10). In our study, none of the patients
had a chronic comorbid condition and neurological disability.
Nevertheless, the lower self-efficacy level in our patients may be
attributed to several reasons. One s fatigue, the feeling of exhaustion
and tiredness known as one of the most common and disabling
symptoms MS and affecting 9-76% of children and adolescents
with POMS (11). In a recent study of adult MS patients from Turkey,
the frequency of fatigue was reported as 68.2% (12). However,
no available data was found regarding the prevalence of fatigue
in Turkish POMS patients, and fatigue was not questioned in our
study either. MS-related fatigue may impact physical functioning
even in the absence of obvious neurological disability. An inverse
association exists between fatigue and self-efficacy (13).

Both self-efficacy and fatigue have been found to be the major
determinants of quality of life in adult patients with MS, along
with neurological disability (14). The HRQolL evaluated in our
study showed the mean score of 66.5+16.2. In the validation and
reliability study of Turkish PedsQL for adolescents aged 13 to 18
years, the mean PedsQL score of patients with chronic diseases
was 74.82 and a recent systematic review and meta-analysis in
POMS patients using PedsQL, reported mean HRQoL scores as
67.3-82.4 (15). The mean PedsQL score of our POMS patients
was in the lower range of those reported in this meta-analysis. One
possible reason of this result is the COVID-19 pandemic. Social
distancing, self-isolation, and various restrictions that people faced
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in all around the world during the last 2.5 years affected mental
health of people, particularly those in younger age (16). Recent
studies have shown that both self-efficacy and quality of life
declined significantly in individuals due to COVID-19 pandemic (17,
18). Moreover, our study was conducted in a time frame where the
highest COVID-19 cases were reported in Turkey (19). Therefore,
the probable adverse impact of the pandemic on our results cannot
be ignored.

The small number of patients, the inability to apply the scales
according to the treatment subgroups, and the absence of a
control group are the limitations of our study. Besides that, we did
not evaluate our patients for psychiatric and behavioral problems,
including depression or adjustment disorders, which may affect our
results. Further studies with larger cohorts are required to address
these limitations. The fact that PRECISE and PedsQL can be
applied in chronic diseases such as POMS with a low incidence
and prevalence is one of the strengths of our study.

We found both the self-efficacy and HRQoL levels were lower
in POMS patients. These two variables interact in their effect on
the patients’ and parents’ life. Developing strategies to support
the self-management and strengthen the self-efficacy in POMS
patients may help these adolescents to cope with MS and bring a
higher quality of life.
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Or Ig I n a/ Af't/ C/ € OZg U n Aragtlrma Turkiye Cocuk Hastaliklari Dergisi

Evaluation of Pediatric Residents’ Knowledge Levels on
Inhaler Techniques Used in Asthma Treatment and the Effect
of Education on the Level of Knowledge

Pediatri Asistanlarinin Astim Tedavisinde Kullanilan inhaler Tedavi
Teknikleri Konusunda Bilgi Duzeylerinin Degerlendirilmesi

Zeynep Sengul EMEKSIZ', Ali Kansu TEHCI?, Metin YIGIT?, Basak ALAN TEHCI?,
Emine DIBEK MISIRLIOGLU'
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Ankara, Turkey
2Department of Pediatrics, University of Health Sciences, Ankara Children’s Hospital, Ankara City Hospital, Ankara, Turkey

ABSTRACT

Objective: The use of inhaler drugs results in clinical success only when they are applied using the right technique.
Faulty inhaler application techniques reduce therapeutic efficacy, impair treatment compliance, and lead to inadequate
control of the disease. This study aimed to evaluate the knowledge levels of pediatric residents who play an important
role in the follow-up of patients with pediatric asthma in both inpatient and outpatient services in a tertiary children’s
hospital and to determine the effect of short-term training on the level of knowledge.

Material and Methods: All participants were asked to demonstrate the use of inhaler devices using demo devices.
This assessment was designated as the “Pre-test.” The participants were then given face-to-face inhaler device training
in groups of up to 15 people, which included all application steps. At the end of the training, the steps of inhaler device
use were reassessed.

Results: Pre-training evaluation of inhaler technique on Metered Dose Inhaler and Dry Powder Inhaler devices showed
that none of the 148 participants successfully completed the predetermined mandatory steps of the inhaler technique.
After the training, it was observed that all participants were able to fully apply the steps of the previously determined
checklist.

Conclusion: Medical school curricula and specialty education should include the application training of inhaler devices,
which are extremely important for asthma treatment. Regular repetition of in-service training involving inhaler technique and
application among health professionals can correct application errors and increase awareness regarding the importance of
the right inhaler technique in the treatment of asthma.

Key Words: Asthma, Children, Inhaler, Treatment techniques

oz

Amag: inhaler ilaglanin tedavi basarisi ancak dogru bir teknikle uygulanirsa mimkiin olmaktadir. Hatali inhaler teknik;
terapotik etkinligi azaltir, tedavi uyumunu bozar ve hastalidin yetersiz kontrolline yol acar. Calismamizda; Uglncl
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basamak ¢ocuk hastanesinde hem yatakli servis hem de poliklinik hizmetlerinde astimli gocuk hasta takibinde 6énemili rol Ustlenen pediatri
asistan hekimlerinin uygun inhaler teknik konusundaki bilgi dizeylerini degerlendirmek ve kisa sureli bir egitimin bilgi dizeyine katkisini
belirlemek amaglanmigstir.

Gerec ve Yontemler: TUm katlimcilardan demo cihazlar ve manken kullanarak, inhaler cihaz kullanimini gdstermeleri istendi. Bu
degerlendirme ‘On-Test’ olarak adlandirildi. Daha sonra katlimcilara maksimum 15 kisiden olusan gruplar halinde, tim uygulama
basamaklarini iceren ylz ylze inhaler cihaz kullanim egitimi verildi. EJitim sonunda inhaler cihaz kullanimina ait basamaklar tekrar
degerlendirildi.

Bulgular: Olciilil Doz inhaler ve Kuru Toz inhaler cihazlara ait inhaler teknik ile ilgili egitim éncesi dederlendirme sonucunda 148 katlimcidan
hicbirinin dnceden belilenmis zorunlu basamaklari eksiksiz tamamlayamadidr gérlldu. Egitim sonrasinda tum katilimcilarin énceden
belirlenen kontrol listesinin adimlarini tam olarak uygulayabildikleri gozlemlendi.

Sonug: Tip fakultesi mifredati ve uzmanlik egitim strecine astim tedavisi igin son derece énemli olan inhaler cihazlarin uygulama egitiminin
dahil edilmesi gerektigine dikkat cekmek istiyoruz. Saglik profesyonelleri arasinda, inhaler teknik uygulamalarini iceren hizmet ici egitimlerin
dlzenli araliklarla tekrarlanmasi uygulamadaki hatalan gidermekle birlikte astm tedavisinde dogru inhaler teknigin énemi konusundaki

farkindaligi da arttiracaktir.
Anahtar Sozciikler: Astm, Cocuk, inhaler, Tedavi Teknikleri

INTRODUCTION

Asthma is the most common chronic disease among children,
and its incidence is gradually increasing. Inhaler therapies have
been used for several years and are the most effective asthma
treatment. The most important advantages of inhaler treatment
include the fact that the application is non-invasive, contains
lower doses than oral and parenteral treatments, has fewer
systemic side effects, provides local and fast efficacy, and is
portable in such a way that the patient can carry the inhaler with
him or her at any time (1).

The use of inhaler drugs results in clinical success only when
they are applied using the right technique. Faulty inhaler
application techniques reduce therapeutic efficacy, impair
treatment compliance, and lead to inadequate control of the
disease (2-4).

A technique considered ideal for one device can be completely
faulty when using another device. For this reason, patients and
their parents should be provided with detailed training on the
recommended inhaler device, usage technique, and application
steps. Further, the inhaler techniqgue employed by patients
should be assessed at each doctor visit to prevent possible
errors (5,6).

Presently, a metered-dose inhaler (MDI) and dry powder inhaler
(DPI) devices, which have completely different working principles,
are frequently used in the treatment of childhood asthma. Each
inhaler device has its unique usage technique, advantages,
and disadvantages. This should be taken into account when
choosing the appropriate device for the patient (7-9). The fact
that health professionals who provide education to patients and
their families teach inhaler devices and application steps clearly
and accurately plays a key role in the treatment of asthma.

This study aimed to evaluate the knowledge levels of pediatric
residents who play an important role in the follow-up of patients
with pediatric asthma in both inpatient and outpatient services
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in a tertiary children’s hospital and to determine the effect of
short-term training on the level of knowledge.

MATERIALS and METHODS

The study was conducted between September and December
2021 at Ankara City Hospital Pediatric Allergy and Immunology
Clinic. Ethics committee approval was obtained from the
Ankara City Hospital Clinical Research Committee (decision
number E2-21-846). The study was conducted in accordance
with the principles of the Declaration of Helsinki.

Work experience in pediatric health and diseases, pediatric
allergy and immunology clinics, and pediatric emergency
departments were recorded in addition to demographic
characteristics, such as age and gender. Further, a general
evaluation form was distributed to all participants. This form
comprised whether the participants had previously been trained
in inhaler treatments, whether they provided inhaler training to
any patient, and information on inhaler device preferences by
age group.

A checklist was prepared to assess the use of MDI and DPI
(turbuhaler and diskus) devices, which are often used in the
treatment of childhood asthma. It comprised the mandatory
steps mentioned in the literature and was modified in
accordance with our clinical experience (9-12).

All participants were asked to demonstrate the use of inhaler
devices using demo devices. Meanwhile, the steps were
scored as true or false by the pediatric allergy and immunology
specialist. This assessment was designated as the “Pre-
test.” The participants were then given face-to-face inhaler
device training in groups of up to 15 people, which included
all application steps. The training was provided by the same
specialist and lasted for approximately 30 min. At the end of the
training, the steps of inhaler device use were reassessed. These
data were recorded as the “Post-test.” The steps involved in
the evaluation of the inhaler technique are shown in Table I.



RESULTS

A total of 148 resident doctors working in pediatric clinics were
included in the present study. The mean age of the participants
was 28.0 + 2.1 years (Inter-quartile range [IQR]; 26-29 years),
and 58.8% were female. The participants’ average work
experience in the pediatric health and diseases clinic was
1.7 £ 0.9 (min-max; 0.2-5 years) years. Fifty-seven (38.5%)
participants were actively working in the outpatient clinic during
their residency. Twenty-nine (19.6%) participants were observers
at the pediatric allergy and immunology outpatient clinic for at
least one month. All participants stated that they worked in the
inpatient ward and were actively involved in the follow-up of
the patients hospitalized due to asthma. It was found that 26
(17.6%) participants had previously received training on inhaler
drugs and application techniques at least once. Further, 60.1%
reported that they provided inhaler training for the first time to
a patient who had not received any treatment before. When
participants were asked about the principles of the devices
that they were well aware of, 62.2% responded as MDI, 16.9%
as DPI, and 20.9% responded as both. Only 15.5% of the
participants stated that they had adequate knowledge about
inhaler drugs and application techniques. The characteristics of
the participants are summarized in Table II.

Participants were also asked about the inhaler devices that
they would choose as their first choice according to age
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groups in children with asthma. For the 0-5 years age group,
64.2% of the participants stated that their first choice would
be nebulizer devices. For the 5-12 years age group, spacer
with face mask and spacer with mouthpiece MDI devices were
preferred similarly. For children over the age of 12 years, more
than half of the participants stated that they would prefer DPI.
Inhaler devices preferred by pediatric residents according to
age groups are summarized in Table Il

For MDI devices, the steps that were frequently forgotten in
the pre-test were “the inhaler device is shaken for 5 sec before
application,” “the mask part of the spacer is placed on the
face to fully cover the nose and mouth,” and “inhaler device is
reshaken before the second dose is applied”.

Among DPI (turbuhaler and diskus) devices, most erroneous
applications were observed in turbuhaler devices. When
application steps were evaluated, the steps that were incorrectly
applied by the participants included “keep turbuhaler upright,”
“exhale before application,” and “wait for 1 min before the second
inhalation”. For diskus, the incorrectly applied steps were “hold
diskus in a horizontal position,” “exhale before application,” and
“hold your breath for 5-10 sec after application.”

After the training, it was observed that all participants were able
to fully apply the steps of the previously determined checklist.
The correct response rates of participants to the required steps
in pre-test and post-test applications are shown in Figure 1 (A,
B, C).

Table I: Check-list containing all application steps of proper inhalation technique

Metered dose inhaler with spacer

Dry Powder inhaler
(Turbuhaler)

Dry Powder inhaler
(Diskus)

Step 1. Remove the protective cap and
shake the inhaler for 5 s

Step 2. Hold the inhaler in the upright
position, put it into the hole of the spacer.
Place your fingers to support the inhaler and
spacer.

Step 3. Place the mouthpiece between
your teeth and lips or cover the nose and
mouth with the mask of spacer

Step 4. Press down the inhaler once and
breathe in deeply and slowly 5-6 times from
the spacer (approximately 10 seconds)

Step 5. Shake the inhaler again before the
second dose

Step 6. Close cap after use

Step 1. Remove the turbuhaler cap
and hold it upright

Step 2. urn the base part first to the
right and then to the left to hear the
‘click’ sound

Step 3. Exhale to
(away from inhaler)

residual volume

Step 4. Place mouthpiece between
teeth and lips

Step 5. Take a forcefully and deeply
breath

Step 6. Remove the device from the
mouth before breathing out and hold
your breath for 10 s

Step 7. Wait one minute before second
inhalation

Step 8. Turn the base again and
prepare for the second inhalation

Step 9. Close cap after use

Step 1.0pen the diskus with one hand
and push the notch forward with the
thumb of the other hand.

Step 2.Pull the latch to hear the ‘click’
sound

Step 3.Hold diskus in horizontal position

Step 4.Exhale to residual volume (away
from inhaler)

Step 5.Place mouthpiece between teeth
and lips

Step 6. Take a forcefully and deeply breath

Step 7.Remove the device from the
mouth before breathing out and hold your
breath for 10 s

Step 8.Wait one minute before second
inhalation

Step 9. Pull the latch again for the second
dose

Step 10. Close cap after use
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Table ll: Characteristics of the participants.

Characteristics of the participants n (%)
Age (year) 28.0 £ 2.1
(IQR;26-29)
Gender Male 87 (568.8)
Resident duration (years) Mean 1.7+0.9
0-12 month 23 (15.5)
12-24 month 41 (27.7)
24-36 month 51 (34.5)
36-48 month 33 (22.3)
Rotated departments
Child health and diseases out-patient clinic 57 (38.5)
Pediatric Allergy and Immunology out-patient clinic 29 (19.6)
Pediatric emergency outpatient clinic 94 (63.5)
Have you received any training on inhaler devices and administration techniques? Yes
From whom did you receive the training? 26 (17.6)
Pediatric Allergy and Immunology specialist 10 (38.4)
Child health and diseases specialist 6 (23.0)
Senior doctors 10 (38.4)
Have you ever started inhaler treatment for the first time to a patient who has not

. 89 (60.1)
received any treatment before? Yes
How many patients/parents have you trained inhalers so far?

<10 82 (55.4)
10-50 46 (31.1)
> 50 20 (18.5)
Which of the inhaler devices do you think you know the principles of use correctly?
Metered dose inhaler 92 (62.2)
Dry powder inhaler 25 (16.9)
Both of them 31 (20.9)
Do you consider your level of knowledge about inhaler drugs and administration
: - 23 (15.5)
techniques sufficient? Yes
Table lllI: Inhaler device preferences of participants according to age groups in patients.

. . . MDI MDI .
Which would be your first choice? (Spacer with face mask) (Spacer with mouthpiece) DPI Nebulizers
0-5 years 44 (29.7) 8 (5.4) 1(0.7) 95 (64.2)
6-12 years 50 (33.8) 58 (39.2) 12 (8.1) 28 (18.9)
> 13 years 9 (6.1) 38 (25.7) 86 (58.1) 15 (10.1)

MDI: Metered dose inhaler, DPI: Dry powder inhaler

DISCUSSION

The study aimed to evaluate the level of knowledge regarding
inhaler technique among pediatric residents, who are frequently
involved in the treatment of childhood asthma. Pre-training
evaluation of inhaler technique on MDI and DPI devices showed
that none of the 148 participants successfully completed the
predetermined mandatory steps of the inhaler technique. It
was shown that the inhaler technique could be improved post-
training.

There are many studies in the literature evaluating inhaler
technigue and skills in patients with pediatric asthma and
their parents. Although there are differences in the age group,
asthma control levels, treatment compliance of patients, and
definition of correct inhaler technique among these studies,
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it can be concluded that there are flaws in the correct
application of inhaler devices in the pediatric patient group in
general (8,13-16). However, studies that evaluate the level of
knowledge of health professionals, especially pediatricians,
who provide training to patients, are limited (17). Resnick et al.
(18) evaluated the MDI application technique by pediatricians
and reported that only 1/4th of the pediatricians were able to
complete the steps without errors. Owayed et al. (16) reported
that only 15.5% of pediatricians were able to apply MDI devices
without any errors. Another study involving nurses and doctors
responsible for pediatric patient follow-up found that only <50%
of the participants could perform the MDI application steps
without any errors. In this study, inhaler technique scores of
nurses were higher than that of doctors and no difference was
found between residents and senior doctors, which are notable
results (19). In the present study, inhaler technique scores of the
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participants were lower than those reported in previous studies,
which may be due to the fact that the study sample comprised
residents of different seniority, lack of experience due to the
short periods of active work in outpatient clinics, and the fact
that the technique was evaluated via face-to-face supervision
instead of multiple-choice questions.

In the present study, the most frequently made mistakes during
inhaler treatment were consistent with the mistakes identified
in previous studies involving patients with asthma and their
caregivers (8,9,20,21). This suggests that educators and
doctors also need training, and a few steps should be further
emphasized during training. Various training methods related
to inhaler techniques have been examined in several different
clinical settings. Some studies have reported that group training
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is the most effective training method among these methods,
whereas other studies argue that better results can be achieved
with one-to-one training (22,23). The use of visual materials,
models, and standard checklists during training can act as
reminders for both patients and medical personnel, and the use
of these aids has been found to be more effective than oral or
written information alone (22).

In the present study, evaluations after group training using demo
inhaler devices and models showed that inhaler technique skills
can be improved even with short training programs. Kellman
et al. applied a short training program to emergency room
doctors and nurses and reported that the training increased
the success scores from 34% (before the training) to 91% (24).
Plaza et al. (25) evaluated the level of knowledge of doctors
regarding inhaler technique and determined that the participants
mostly obtained their current knowledge via scientific meetings,
articles on the subject, personal experiences, and emphasized
that the subject was not given the necessary importance in
medical school curricula, which should be the primary place
of obtaining such knowledge. Timothy et al. (23) outlined their
recommendations for improving the skills of health professionals
in inhalation therapies as follows: raising awareness, providing
training, assessing the impact of training, repeating training,
and promoting patient education with reimbursement.

In the present study, pediatric residents were also asked about
inhaler device preferences according to pediatric age groups,
and it was determined that there were incorrect applications
in this regard. It is noteworthy that nebulizer devices are
recommended more frequently than MDI devices by health
professionals, especially in the 0-5 years age group. Due to the
limited side effects, no external power supply, shorter application
time, portability, lower cost, and similar efficacy, the use of
Spacer and MDI devices is the first choice of recommendation
in the current guidelines (26). Nebulizer devices are offered as
an alternative method for a small group of patients who cannot
use inhaler devices effectively (27).

Although it was determined that training increased success in
inhaler application skills in the present study, it was not possible
to evaluate how long the effect of a single training lasted due
to the fact that the post-test was applied immediately after the
training. This can be seen as a limitation of the study. However,
the fact that 17.6% of the participants reported that they had
previously been trained in inhaler application techniques but
continued to make errors during application highlights the issue
of regular repetition of the same training. In a systematic review
of studies evaluating inhaler technique in children with asthma,
it was recommended to treat each outpatient visit as an
opportunity and to check the inhaler technique applied by the
patients, to identify the wrong steps, and to repeat the training
(28). From this point of view, regular repetition of training can
also be recommended for health professionals.
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The strengths of the present study include a very high number
of health professionals evaluated in a single center and the use
of pre-test and post-test evaluations before and after face-to-
face inhaler technique training. In contrast to the literature, the
inhaler technique was also evaluated on DPI devices, the use of
which has increased recently in line with the recommendation
of the current guidelines. Studies evaluating inhaler techniques
on DPI devices in the pediatric population are quite limited
in the literature. A systematic review of studies evaluating
inhaler techniques among health professionals found that the
application errors in DPI devices were more frequent compared
with MDI devices (29). Similarly, it was found in the present
study that more errors were reported during the application
steps of both turbuhaler and diskus devices compared with
MDI devices. This may be related to the fact that DPI devices
are prescribed less frequently than MDI devices in the pediatric
age group and that different forms of DPI devices (turbuhaler/
diskus) require different technical knowledge.

In countries such as Turkey, where the number of pediatric
allergy and immunology specialists is limited, the treatment
follow-up of pediatric patients diagnosed with asthma is
mostly conducted by pediatricians. For this reason, medical
school curricula and specialty education should include the
application training of inhaler devices, which are extremely
important for asthma treatment. Regular repetition of in-service
training involving inhaler technique and application among
health professionals can correct application errors and increase
awareness regarding the importance of the right inhaler
technique in the treatment of asthma.
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Determining Screen Time of Children Between 3-9 Years
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ABSTRACT

Obijective: The first COVID-19 case in Turkey was detected on March 11, 2020, and measures were taken to prevent
the epidemic’s progression. As the schools were closed and curfew was imposed on children with periodically updated
bans, children had to spend more time at home during the day. In the study, we aimed to determine how the COVID-19
pandemic has influenced the screen time of children aged 3-9 in Turkey and examine the factors affecting screen time.

Material and Methods: This descriptive cross-sectional study was conducted between May 3, 2020, and May 30,
2020. Throughout Turkey, mothers or fathers with at least one child between the ages of 3 and 9 were invited to the
online survey via social media, telephone message groups, or e-mail. The parents who voluntarily answered the online
questionnaire constituted the study participants.

Results: A total of 9483 parents with children between the ages of 3 and 9 participated in the study. It was determined
that 82.9% of the children participating in the study had increased screen time compared to the pre-pandemic period.
The mean increase in screen time was 151+96 minutes/day. The increase was more than one hour per day in 74.9% of
the participants (n=5122). The average daily screen time of the children participating in the study on the dates specified
during the pandemic period was 193+124, the average time spent for online education was 67+62 minutes/day, and
for leisure activities with the screen was 133+121 minutes/day. Screen time was significantly higher in children whose
parent did not have a plan for child’s screen use (OR: 3.085, 95% Cl, 2.723 to 3.494, p<.001) or children who did not
use the screen under parental control (OR: 1.533, 95% ClI, 1.352 to 1.73, p<.001).

Conclusion: During the pandemic, daily screen time increased in a significant number of children, and the time they spent
in front of the screen was relatively high. The purpose and duration of screen use varied between preschoolers and school
children. Parental attitudes and behaviors were related to children’s screen time during the pandemic period.

Key Words: COVID-19, Child, Screen time, Pandemic

(074
Amag: Tirkiye'de ik COVID-19 vakasi 11 Mart 2020°de tespit edilmis ve salginin ilerleyisini dnlemek icin hizlica tedbirler

alinmaya baslanmistir. COVID-19 pandemi siiresi boyunca gocuklara getirilen sokaga cikma yasagi, okullarin kapatimas
ve salginin seyrine gdre periyodik olarak yasaklarin gtincellestirimesi ile cocuklar gun igerisinde zorunlu olarak evlerde
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daha fazla zaman gegirmek zorunda kalmistir. Bu calismada COVID-19 pandemi stirecinin Tirkiye'deki 3-9 yas arasindaki cocuklarin
ekran sUresini nasil etkilenmis oldugunu belirlemek ve ekran stresine etki eden etmenlerin neler oldugunu incelemek amaglanmistir.

Gerec ve Yontemler: Bu calisma tanimlayici-kesitsel tipte bir galisma olup 3 Mayis 2020-30 Mayis 2020 tarihleri arasinda yapilmigtir.
TUrkiye genelinde ¢evrim ici anket formunun ulastinlabildigi, 3-9 yas arasinda ¢ocugu olup anketi dolduran ebeveynler arastirmaya dahil
edilmigtir.

Bulgular: Calismaya 3-9 yas araliginda ¢ocugu olan 9483 ebeveyn katildi. Calismaya katilan ¢ocuklarin %82.9’unun pandemi dncesi
dénem ile kiyaslandiginda ekran stresinin artmis oldugu saptandi. Ekran slresindeki ortalama artis 150.84+95.842 dakika/glindU.
Katiimcilann %74.9'unda (n=5122) artisin giinde bir saatten fazla oldugu gdzlendi. Pandemi déneminde belirtilen tarihlerde ¢alismaya
katilan ¢cocuklarin gunlik ortalama ekran suresi 193.2+123.8, ortalama ¢evrim ici egitim stresi 66.8+62.2, ¢cevrim ici egitimden farkli bir
nedenle ekran suresi 133+121.2 dakikaydi. Ebeveynin ekran suiresi planinin olmamasi, ekrani ebeveyn kontrollinde izlememek, ebeveynin
cocukla temel aktivitesinin ekran aracili olmasi, gocugun ekran kullanimindaki temel amacinin oyun/eglence olmasi artan ekran suresi ile
iliskili bulundu.

Sonug: Pandemi déneminde ¢ocuklarin énemli bir kisminin gtinltik ekran suresi artmistir ve ekran karsisinda gecirdikleri stre oldukca
fazladir. Yas gruplarina goére ¢ocuklarin ekran kullanim amaci ve bu amaca yonelik olan ekran sireleri de degisiklik gostermektedir.

Ebeveynlerin tutum ve davraniglarinin pandemi déneminde ¢ocuklarin ekran suresi ile iligkili oldugu gézlenmistir.

Anahtar Sézciikler: COVID-19, Cocuk, Ekran stiresi, Pandemi

INTRODUCTION

The first Covid-19 case in Turkey was detected on March 11,
2020, and measures were taken to prevent the epidemic’s
progression. While schools and preschools were closed as
of March 12, 2020, a curfew was imposed on people under
the age of 20 on April 3, 2020. With the curfew imposed on
children, the closure of schools, and the periodic updating of
the bans according to the course of the epidemic, children had
to spend more time at home during the day.

For a healthy lifestyle, institutions such as the World Health
Organization (WHO) and the American Academy of Pediatrics
(AAP) recommend one hour of physical activity a day and as
little screen time as possible for children and adolescents (1,2).
At the same time, while one hour of daily screen exposure is
accepted as ‘excessive screen exposure’ in children between
the ages of 2-5, there are also studies that accept the ‘excessive
screen exposure’ limit as 2 hours in children and young people
).

Most studies examining the physical and psychological
effects of screen time on children were conducted before the
pandemic. These studies have shown the adverse effects
of prolonged screen time on children (1-3). Being obliged to
stay at home added to the long screen time may negatively
reflect children’s health. Therefore many institutions, including
WHO and AAP, prepared recommendations for families and
healthcare professionals to diminish the risks of new lifestyles
imposed on children because of the pandemic (1,2,4-6).

The detrimental effects of prolonged screen time, such as
cardiovascular diseases and obesity, on physical health are
related to staying immobile and increasing high-calorie food
intake in front of the screen, rather than the content watched
on the screen (7). On the other hand, the psychological and
developmental effects of the screen are mostly related to the
screen content, and the characteristics of this influence may

vary according to age (2,3,7-9). AAP recommending strict limits
on children’s screen time warns that attention should be paid
to the screen’s content, the purpose of use, and the length of
time spent in front of the screen in pandemic period (4,5). Using
screens to video chat and connect with important people in
their lives, such as family, relatives, and friends, is essential for
children’s well-being (6). Particular attention should be paid to
the time spent in front of the screen in preschool children who
need to receive appropriate stimuli for neuromotor development
(8). In general, screen time should not replace physical activity,
adequate sleep, and nutrition in all age groups (4,5).

It may be beneficial to convey the principles of children’s
appropriate screen use to parents and to conduct counseling
and awareness training on this subject (9-13). Counseling
on this subject can be given by health, education, and social
service providers. The responsibility of minimizing the negative
impact of the COVID-19 epidemic on children and their families
needs to be shared by all institutions (9).

So far, few studies have been conducted on the impact of
the COVID-19 pandemic on children’s screen time (4,14-16).
Identifying the risk factors affecting screen time during the
pandemic can offer an opinion for developing intervention
programs to reduce screen time and prevent physical,
psychological, and adverse social effects of screen exposure
under extraordinary circumstances such as a pandemic. The
study aimed to determine the effect of the pandemic period on
the screen time of children aged 3-9 in Turkey and the factors
associated with it.

MATERIAL and METHODS

This descriptive cross-sectional study was conducted between
May 3, 2020, and May 30, 2020. Permission for the study was
obtained from the Ministry of Health of the Republic of Turkey.
Ethical approval was obtained from the Clinical Studies Ethics
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Committee of Akdeniz University Faculty of Medicine (Decision
No: KAEK-353).

Parents with children between the ages of 3 and 9 who filled
out the online questionnaire across Turkey were included in the
study.

The total number of children aged 3-9 in Turkey, which
constitutes the universe of the study, is around 7 million (18),
and the sample size calculated with a confidence interval of
99.9% and a margin of error of £2 was 6759.

An online questionnaire was prepared to determine the time
spent by children in front of the screen for a day when there
was a curfew and schools were closed. The change in the
duration of screen use was compared to the pre-pandemic
period. Throughout Turkey, mothers or fathers with at least one
child between the ages of 3 and 9 were invited to the survey
via social media, telephone message groups, or e-mail. The
parents who voluntarily answered the online questionnaire
constituted the study participants.

Information regarding sociodemographic  characteristics,
average daily screen time of children and parents, parents’
attitudes towards their children’s screen time, the change in
children’s screen time during the pandemic period were sought.
The total daily screen time of the children (the time to look at
the screen with such as tv, tablet, computer, phone) and the
screen time for online education were asked separately. Thus,
the screen time for education and non-educational reasons
were determined in addition to the total screen time. While
determining the parents’ screen time, work time, socialization/
entertainment, and communication with family/friends were
asked separately. The total screen time was obtained by adding
these intervals.

Statistical analysis

The data obtained in the study were entered into the SPSS 22
(Statistical Package for the Social Sciences) statistical package
program and evaluated with descriptive and comparative
statistical analyzes. Descriptive statistics are presented with
frequency, percentage, mean, standard deviation, median,
minimum, maximum, 25%-75% percentile (Q1-Q3), or IQR
values. Categorical data were evaluated using the chi-square
test. Binary Logistic Regression Analysis was conducted to
determine the independent risk factors that affect the frequency
of increased screen time during the pandemic period. As a
statistical significance level, p values <0.05 were considered
significant.

RESULTS

The study included 10.525 parents who filled out the online
questionnaire. When those who answered the question “Specify
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the age of your child” in the online questionnaire form outside
the age range of 3-9 were excluded from the study, the study
continued with the data of the remaining 9483 questionnaires
(weighted mean [SD] age, 6,94 [1.58] years). 3488 (36.8%)
were six years old or younger. Most mothers (68.2%) and
fathers (65.7%) had high school or lower education. Most of
the children (82.7%) lived with their nuclear families. Nearly
one-fifth of working mothers (20.2%) and one-third (32.1%)
of working fathers stopped working due to the pandemic.
The sociodemographic characteristics of the children are
summarized in Table I.

During the pandemic, the average daily screen time of the
children was 193+124 minutes (min-max; 0-840) (min:
minimum; max; maximum). Average daily screen use for online
education was 67+62 minutes (min-max; 0-540) and for leisure
activities was 133+121 (min-max; 0-840) minutes. The average
daily screen time of the parents was 269+190 minutes (min-
max;0-1200). Of the participants, 82.9% (n=7598) indicated
that their children’s screen time increased during the pandemic
compared to the pre-pandemic period. The average increase
in screen time was 151+96 (min-max; 10-840, median;120,
IQR;120) minutes, and this increase was more than one hour
per day in 74.9% (n=5122) of the children (Table Il). Only 25
(0.3%) of the children participating in the study had no screen
exposure.

Screen use for 1-2 hours/day was more common in the 3-6 age
group, and screen use over two hours was more common in
the 7-9 age group during the pandemic. When the screen times
are examined according to the purpose of use, for a reason
other than online education, the frequency of screen use was
higher in the 3-6 age group. The frequency of screen use for
education was higher in the 7-9 age group. The screen time
frequencies of children 1-2 hours/day and more than two hours
per day during the pandemic are summarized in according to
the types of screen time Table IIl.

In the group whose screen time increased compared to the
pre-pandemic period, the factors that could affect this were
evaluated with binary logistic regression analysis. In the model
evaluated, the mother’s working status, the mother being the
child’s primary caretaker during the day, and the total screen
time of the parents were not found to be related to increased
screen time. Screen time was significantly higher in children
whose parent did not have a plan for child’s screen use (OR:
3.085, 95% Cl, 2.723 to 3.494, p<.001) or children who did
not use the screen under parental control (OR: 1.5383, 95% Cl,
1.352 to 1.73, p<.001). Other factors are listed in Table IV.

When the participation of children in online education was
examined, it was observed that 288 (4.8%) of 5995 children
in the 7-9 age group never followed online education, 1228
(20.5%) followed it sporadically, and 4479 (74.7%) regularly.
In the group of children who cannot follow the online training
regularly, having an extended family, more than two siblings,



Table I: Characteristics of the participants.
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Table ll: Features of screen use during the pandemic

Characteristics (number of participants n (%) period.
answering the relevant question) ¢ n (%)

Child’'s Age (n=9483) Screen time change compared to the pre-
3-4-5-6 3488 (36.8) pandemic period (n=9163)

7-8-9 . 5995 (63.2) Screen time increased 7598 (82.9)
Mother’s education level (n=9409) Screen time not increased 1565 (1 7 1)
High school or less 6413 (68.2) :

University 2996 (31.8) Total screen time per day (min/day)

Father’s education level (n=9409) Mean+SD 1934123
High school or less 6183 (65.7) Median (range) 180 (0-840)
University 3226 (34.3) Interquartile range 120

Family Type (n,:9483) Screen time used for online education (min/day)

Nuclear family 7845 (82.7) Mean+SD 67462
; * +

NExtznde(: fgbrplly oo 1638 (17.3) Median (range) 60 (0-540)
umber of siblings (n=9429) Interquartile range 60
No siblings 1694 (18.0) i
Has one sibling 4705 (49.9) Duration of screen use for a reason other than
Has two or more siblings 3030 (32.1) online education (min/day)

Change in mother’s working status during the Mean=SD 133121

pandemic (n=9051) Median (rgmge) 120 (0-840)
Was unemployed before the pandemic and is Interquartile range , 120
still not working 4179 (46.2) The daily increase in screen time compared to
Continues to work 2339 (258) the pre—pandemic period (mln/day)

On temporary layoff 1827 (20.2) Mean+SD 15195
Reduced working hours 706 (7.8) Median (range) 120 (1840)

Change in father’s working status during the Interquartile range 120

pandemic process (N=8823) Parents’ total daily screen time (min/day)

Continues to work 5087 (57.7) Mean+SD 269+190
On temporary layoff 2835 (32.1) Median (range) 220 (0-1200)
Reduced working hours 901 (10.2) Interquartile range 205

Table lll. The frequency and cause of screen use 1-2 hours/day and more than two hours per day in children during the

pandemic period according to age groups.

All age groups

3-6 age group 7-9 age group

Odds Ratio (95% CI)

(n=9299) (n=3425) (n=5874) (Reference group= 3-6 age group)
Total screen time
1-2 hours/day 2242 (24.1) 914 (26.7) 1328 (22.6) 0.920 (0.885-0.956) <.001
>2 hours/day 5497 (59.1) 1876 (54.8) 3621 (61.6) 1.125 (1.085-1.167) <.001
Screen time used for
education
1-2 hours/day 1632 (17.5) 362 (10.6) 1270 (21.5) 1.290 (1.250-1.332) <.001
>2 hours/day 878 (9.4) 234 (6.9) 644 (10.9) 1.590 (1.377-1.835) <.001
Screen time is used
for a reason other than
education.
1-2 hours/day 2145 (23.5) 821 (24.5) 1324 (22.9) 0.967 (0.931-1.004) 0.07
>2 hours/day 3482 (38.1) 1349 (40.3) 21383 (36.8) 0.915 (0.867-965) 0.01

Chi-Square Tests

a parent with a lower education level, and the father’s job
being adversely affected by the pandemic were more common
(p<.001).

Among the parents, 85.9% indicated that they have problems
spending time with their children without a screen device. The
most frequently expressed problem by the mothers was lack
of time while it had a hectic work for the fathers. There was a
statistically significant difference between the answers of the

mothers and fathers in aimost all titles. Parental views on other
causes are summarized in Table V.

To the question of what activity they do with their children
during the day, the parents indicated a screen-mediated activity
such as tv/video/digital game with a rate of 14.2% (n=1317).
Of the parents, 40% (n=3714) stated that they did lessons and
educational activities together, while 45.73% (n=4240) stated
that they played games.
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Table IV: Binary logistic regression analysis of the factors that may influence the increase in screen time.

Number of participants

Increased screen

Adjusted odds

Independent variables/ Categories answering the question about time during the . p
T . ratio (95% CI)
screen time in this group pandemic n (%)
Age group
3-4-5-6 years 3372 2754 (81.7) 1 <.001
7-8-9 years 5791 4844 (83.6) 1.304 (1.147-1.483)
Mother’s education level
High school or less 6152 4955 (80.5) 1 <.001
University 2941 2586 (87.9) 1.434 (1.191-1.727)
Father’s education level
High school or less 5933 4788 (80.7) 1 <.001
University 3160 2753 (87.1) 1.401 (1.183-1.659)
Mother’s working status
Working 3434 2965 (86.3) 1.089 (0.931-1.273) 0.28
Not working 5648 4567 (80.9) 1
Family type
Nuclear family 7606 6370 (83.7) 1.193 (1.023-1.392) 0.02
Extended family 1557 1228 (78.9) 1
Who is primarily involved in the care of the child?
Mother 8121 6696 (82.5) 1.120 (0.890-1.410) 0.33
Other people 1042 902 (86.6) 1
Child’s private screen tool possession
Yes 4387 3743 (85.3) 1.194 (1.057-1.348) 0.01
No 4776 3855 (80.7) 1
The main activity of the parent with the child
Game/activity/lesson 7684 6282 (81.8) 1 0.01
TV/movie/video/digital game 1278 1152 (90.1) 1.384 (1.142-1.677)
Parental plan for the child’s screen use
There is a limitation 2946 1695 (67.9) 1 <.001
No limitation 6640 5895 (88.8) 3.085 (2.723-3.494)
Parental supervision over the screen content
Present 4101 3152 (76.9) 1 <.001
Not present 5062 4446 (87.8) 1.583 (1.352-1.737)
The main purpose of the child’s screen use
Education 2326 1767 (76) 1.305 (1.143-1.490) <.001
Gaming/entertainment/watching videos 6837 5831 (85.3) 1
Nagelkerke R Square: 0.133.
Table V: Reasons why parents could not do an activity with their child without using a screen device.
Parents’ answer Mothers’ answer Fathers’ answer
(n=9409) n(%) (n=7752) n(%) (n=1657) n(%) P
| do not have time because of other duties such as cleaning/cooking/ 3760 (39.6) 3528 (45.5) 232 (14) <001
housewor
My child has no desire to play with me 2589 (7.5) 2198 (28.4) 391 (23.6) <.001
| dp not have time because | also have to take care of my other 2135 (22.7) 1836 (23.7) 299 (18) <.001
child(ren)
My work is hectic. 1709 (18.2) 1094 (14.1) 615 (37.1) <.001
| also like to spend time with the screen 545 (5.8) 290 (3.7) 255 (15.4) <.001
| do not have the patience to play games 412 (4.4) 319 (4.1) 93 (5.6) 0.01
It is normal for my child to spend time with the screen 154 (1.6) 106 (1.4) 48 (2.9) <.001
If I do not use a screen device, my child prefers to play with siblings/ 102 (10.84) 88 (1.1) 14(0.8) ~0.05

friends rather than with me

DISCUSSION

This study determined that the screen time of 82.9% of
children aged 3-9 years increased during a certain period of the
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pandemic compared to the pre-pandemic period. The mean
increase in screen time was 151+96 minutes/day. The absence
of a parental screen time plan, not watching the screen under
parental control, the parent’s main activity with the child being



screen-mediated, and the child’s primary purpose of screen
use being game/entertainment were associated with screen
time increase.

Before the pandemic period, it was reported that 12.1% of
children aged 6 to 9 years were in front of the screen for more
then two hours a day (14). The average screen time for children
aged between 2 and 6 years was 86 minutes per day (15). In
the present study covering the pandemic period, the frequency
of screen time over 2 hours was 59.1%, while the average daily
screen time of children aged 3-6 was around 180 minutes.

The fact that the study data were collected when the curfew
was imposed on children and the schools were closed can
be considered a reasonable date to evaluate the effect of the
pandemic on the screen time of the 3-9 age group. In a study
conducted by Oflu et al. (16) using face-to-face questionnaire
filling technique with 253 children of similar age and date range
in Turkey who were admitted to the hospital, it was observed
that the frequency of screen use longer than one hour a day for
purposes other than online education was 88.9%. In our study,
the frequency of screen use longer than one hour for a reason
other than online education was 61.5%, while the frequency
of screen use longer than one hour a day for any reason was
83.2%. The lower frequency in the study of Oflu et al. (16) may
be due to methodological differences between the two studies.
The main advantage of our study is that it is not performed on
children admitted to the hospital but in a broader participant
population by accessing them using online methods.

In a study conducted in Germany, screen time for entertainment
and recreational screen time was found to be 194.5+141.3
minutes/day in 1711 participants aged 4-17 years (18). In the
present study, we found a non-educational screen time of 133
min/day, which was less than the entertainment/recreational
screen time determined in Germany. This difference may be
due to the inclusion of older children in the study in Germany.

In Shanghai, the screen time of 2426 children aged 6-17 years
during the pandemic was examined using the same method as
our study. During the pandemic period, the total screen time
was approximately 334 min/day, the non-educational screen
time was 64 min/day, and the daily screen time of 30.9% of the
participants exceeded two hours (19). In our study, the total
screen time of the participants was 193 min/day, nearly half
of the time observed in Shanghai, while the non-educational
screen time was 133 min/day, which was nearly twice that in
Shanghai. The difference between the Shanghai study and
ours may be due to age range, cultural differences, and the
variety of off-screen activities (19). In addition, as the online
education time increases, children’s free time and the time they
spend in front of the screen may decrease. In support of this
view, our study determined that the 3-6 age group, outside the
target group of compulsory education, used screens for more
extended periods for non-educational reasons than the 7-9 age

group.
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In this study, the total daily screen time of the 3-6 age group,
who did not have to use the screen for compulsory education,
was similar to the 7-9 age group who had to use a screen for
education. There is no study in the literature that we can access,
including the 3-6 age group during the pandemic period and
comparing the total screen time with other age groups. It is
thought that it is crucial to conduct more comprehensive and
structured studies in younger age groups where appropriate
stimuli are essential for neuromotor development, and more
strict screen time limitations should be used (8,9).

One of the critical reasons for the increase in screen time during
the pandemic is online education. It is expected and necessary
for children to increase their screen time to use their right to
education during the pandemic. Some opinions using screens
to video chat, connect with influential people in their lives (such
as family, relatives, friends), and continued education supports
children’s well-being (6). One of the points to be considered in
screen time is the purpose of using it. Appropriate screen time
for games/entertainment according to the child’s age group
during the COVID-19 pandemic is essential for physical and
psychosocial health (20).

Identifying the risk factors affecting screen time during the
pandemic may help reduce screen time for COVID-19 and
possible future pandemics. It can also offer essential ideas
for developing intervention programs to prevent physical,
psychological, and social adverse effects of screen exposure.

In this study, when the factors affecting the duration of screen
used for purposes other than online education during the
pandemic period were evaluated by regression analysis; It
has been determined that lack of parental screen time plan,
not using the screen under parental supervision, the parent’s
primary activity with the child being screen-mediated, and the
child’s primary purpose of screen use for game/entertainment
were significantly associated with increased screen time.

According to the study of Eyimaya et al. (21), covering the
6-13 age group in Turkey, the absence of a parental screen
time plan is a significant risk factor for increased screen time
of children. Studies conducted before the pandemic revealed
that determining the house rules and having a parental plan for
screen time reduce children’s screen use (10-13).

The COVID-19 pandemic presents new and unique challenges
for parents. For many parents, it is difficult to fulfill both their
daily duties and responsibilities for supervision of their children
throughout the day and to spend quality time with them. In
this study, 85.9% of parents stated that they had problems
spending time with their children without a screen device.
When it was questioned why parents could not spend time with
their children without using the screen during the pandemic
period, the parents’ answers on this issue differed. Parents
must develop balanced and practical approaches to screen
use to support children’s physical and psychological health
during the epidemic. The literature on how and how much time
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parents spend with their children during the day showed that
there was not enough study on this subject. In a study from
the pre-pandemic period, it was found that parents spend less
time as their children get older (22). Considering factors such
as the pandemic period, the advancement of technology, and
easy access to many types of screens, it would be helpful to
conduct up-to-date and comprehensive studies on the quantity
and quality of the time parents spend with their children today.

One of the crucial findings of this study was that 25.3% of the
children aged 7-9 years never participated in online education or
participated sporadically. It was determined that low education
level of parents, having two or more siblings, a father losing
his job due to the pandemic or having to work with short-time
working allowance, and having a large family were risk factors
for not being able to follow online education in the 7-9 age
group. UNICEF's report also drew attention to the inequality in
children’s access to education (23). There were different results
between countries depending on the socioeconomic level of
the families. It has been stated that children do not have access
to online education, which is more common in developing
countries. Even worse, up to 43% of children cannot continue
their education (23).

Itis essential to protect every child’s right to education during the
pandemic period and provide an urgent solution by determining
the obstacles in front of children’s access to education through
more comprehensive studies (4,13).

Strengths and weaknesses of the study

The fact that the study was conducted with an on-line
questionnaire and parents were reached by using on-line
links may have reduced the capacity of the sample group to
represent the general population. At the same time, since
parents’ information about children’s screen time is based on
estimates and average times, the information given may also be
affected by parents’ characteristics and perceptions.

Forgetting to include a gender question in the questionnaire and
the impossibility of accessing this retrospective information may
have caused the inability to detect gender-based differences.

While considering a specific age group in the study provides an
opportunity for a better evaluation of this age group, it should
be kept in mind that the results should not be generalized to the
whole child age group.

The strength of the current study is that it is a study with large
sample size, including children aged 3-9 in Turkey, living in rural
and urban areas.

CONCLUSION

During the pandemic period, children’s total daily screen
time has increased. According to age groups, the purpose of
children’s screen use and the screen time for this purpose vary.

Turkish J Pediatr Dis/Trkiye Cocuk Hast Derg / 2022;16:432-439

Parents should be adequately informed about the negative
consequences of children’s unlimited and excessive screen
exposure in this process. The necessary support should be
provided for children to plan their screen time.
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ABSTRACT

Objective: In our study, we aimed to analyze the use of Therapeutic plasma exchange (TPE) in the manage-ment of
septic and Thrombocytopenia-associated multiple-organ failure (TAMOF) in the burn in-tensive care unit of a children’s
hospital retrospectively.

Material and Methods: Demographic, clinical, and laboratory data of the pediatric burn patients who were applied
TPE between 1 January 2016 and 1 January 2021 were obtained from the hospital information system and medical
records and analyzed. The patients were divided into two groups those who died du-ring follow-up and those who
recovered.

Results: TPE was performed on 14 burned children (Boy: Girl 5:9). The median age of the patients was 6,6 years (range
1-18 years). The mean TBSA of the patients was 47.76% (20-75). The most common cause of burns was flame burn.
The mean hospital stay of the patients was 18.4+12.6 (7-94) days.

4 patients in group 1 recovered and 10 patients in group 2 died during follow-up. There was no statistical difference
between the groups in terms of age, gender, and TBSA (p=0.590, 0.890, 0.990). We determined that patients in group
2 were statistically higher in terms of MODS (p=0.030), Pelod score (p=0.001), and expected death rate according to
Pelod score (p=0.003). It was observed that the application of TPE in the first 24 hours after the occurrence of TAMOF
significantly reduced mortality (p=0.010).

Conclusion: TPE should be used as an additional treatment method to conventional therapy in critically ill pati-ents in
pediatric burn intensive care units. TPE application in the first 24 hours after the occurrence of TAMOF reduces mortality.

Key Words: Child, Intensive care, TAMOF, Plasma exchange

0000-0002-8156-5665
0000-0002-5408-2772
0000-0002-7512-3895
0000-0003-0787-2330
0000-0003-1026-0386
0000-0002-5137-7209
0000-0002-7666-8731
0000-0001-6857-0681

0000-0003-4720-912X : DEMIR S
:SENELE

0000-0002-0383-4559

Conflict of Interest / Cikar Catismasi: On behalf of all authors, the corresponding author states that there is no conflict of interest.

: ERTURK A Ethics Committee Approval / Etik Kurul Onayr: This study was conducted in accordance with the Helsinki Declaration Principles. Approval was obtained from
: OZTORUN Cl Ankara City Hospital, No. 2 Clinical Research Ethics Committee (No: E2-21-437, Date: 13/10/2021).

SSI\?IIT:‘IF\‘A% gA Contributio_n of thg Authors / Y_gzarlam_) katkisi: ERTURK A Constructing the hypothesis or idea of research and/or article, P\anning_methodology tq reach
. EMEKSIZ S the Conclusions, Taking responsibility in patient follow-up, collection of relevant biological materials, data management and reporting, execution of the experiments,
. AZILIMN Taking responsibility in logical interpretation and conclusion of the results, Taking responsibility in necessary literature review for the study, Taking responsibility in
. OKBOZKAYA|  the writing of the whole or important parts of the study. OZTORUN CI: Constructing the hypothesis or idea of research and/or article, Planning methodology to
. OZBEK NY reach the Conclusions, Taking responsibility in logical interpretation and conclusion of the results, Taking responsibility in the writing of the whole or important parts

of the study. BOSTANCI SA: Taking responsibility in patient follow-up, collection of relevant biological materials, data management and reporting, execution of the
experiments. DEMIRTAS G: Taking responsibility in necessary literature review for the study. EMEKSIZ S: Constructing the hypothesis or idea of research and/
or article, Taking responsibility in necessary literature review for the study, Taking responsibility in the writing of the whole or important parts of the study, Reviewing
the article before submission scientifically besides spelling and grammar. AZILI MN: Organizing, supervising the course of progress and taking the responsibility of
the research/study, Taking responsibility in necessary literature review for the study. OK BOZKAYA I: Organizing, supervising the course of progress and taking the
responsibility of the research/study. OZBEK NY: Organizing, supervising the course of progress and taking the responsibility of the research/study, Reviewing the
article before submission scientifically besides spelling and grammar. DEMIR S: Taking responsibility in patient follow-up, collection of relevant biological materials,
data management and reporting, execution of the experiments, Taking responsibility in necessary literature review for the study, Taking responsibility in the writing of
the whole or important parts of the study, Reviewing the article before submission scientifically besides spelling and grammar. SENEL E: Constructing the hypothesis
or idea of research and/or article, Reviewing the article before submission scientifically besides spelling and grammar.

How to cite / Atif yazim sekli : Erturk A, Oztorun Cl, Bostanci SA, Demirtas G, Emeksiz S, Azl MN et al. Therapeutic Plasma Exchange Application in the
Treatment of Sepsis in A Pediatric Burn Center. Turkish J Pediatr Dis 2022;16:440-444.

Correspondence Address / Yazisma Adresi: Received / Gelis tarihi  : 27.06.2022

Ahmet ERTURK

Department of Pediatric Surgery and Pediatric Burn Center Children Hospital,
Ankara City Hospital, Ankara, Turkey
E-posta: drahmeterturk@hotmail.com

Accepted / Kabul tarihi : 03.08.2022
Online published :18.08.2022
Elektronik yayin tarihi

DOI: 10.12956/tchd. 1136557



Therapeutic plasma exchange in a pediatric burn center 441

0z

Amacgc: GCalismamizda, bir gocuk hastanesinde yanik yogun bakim Unitesinde septik ve Trombositopeni ile iligkili coklu organ yetmezIigi
(TAMOF) tedavisinde Terap6tik plazma degisimi (TPE) kullanimini geriye ddnlk olarak incelemeyi amagladik.

Gerec ve Yontemler: 1 Ocak 2016-1 Ocak 2021 tarihleri arasinda TPE uygulanan yanik ¢ocuk hastalarinin demografik, klinik ve
laboratuvar verileri hastane bilgi sistemi ve tibbi kayitlarindan elde edilerek incelendi. Hastalar takipte dlenler ve iyilesenler olarak iki gruba
ayrildr.

Bulgular: 14 yanik ¢cocuk hastaya (Erkek:Kadin5:9) TPE yapildi. Hastalarin ortalama yasi 6.6 yil (1-18 yil)’di. Hastalarin ortalama TBSA's|
%47.76 (20-75)'di. En sik yanik nedeni alev yanigiydi. Hasta-larin ortalama hastanede kalis sureleri 18.4+12.6 (7-94) gundu.

Grup 1’de iyilesen 4 hasta ve grup 2’de takip sirasinda dlen 10 hasta vardi. Gruplar arasinda yas, cinsiyet ve TBSA acisindan istatistiksel
fark yoktu (p=0.590, 0.890, 0.990). Grup 2’'deki hastalarin MODS (p=0.030), Pelod skoru (p=0.001) ve Pelod skoruna gére beklenen
Olim orani (p=0.003) agisindan istatistiksel olarak daha yiksek oldugunu belirledik. TAMOF olustuktan sonraki ilk 24 saat iginde TPE
uygulamasinin mortaliteyi anlamli derecede azalttigi gézlendi (p=0.010).

Sonug: Cocuk yanik yogun bakim Unitelerindeki kritik hastalarda TPE konvansiyonel tedaviye ek bir teda-vi ydntemi olarak kullanilabilir.
TAMOF olustuktan sonraki ilk 24 saat icinde TPE uygulamasi mortaliteyi azaltmaktadir.

Anahtar Sozciikler: Cocuk, Yogun bakim, TAMOF, Plazma degisimi

INTRODUCTION

Burn is a serious trauma with high morbidity and mortality.
Deterioration of skin integrity as a result of burns may lead
to the entry of microorganisms into the body and thus the
development of invasive infections (1). In addition, necrotic
tissues formed after burns form a suitable medium for the
growth of microorganisms. The risk of infection is increased in
burn patients due to many factors such as heat damage, applied
invasive procedures, presence of a catheter, colonization of the
burn wound, translocation of the gastrointestinal microbiota,
and long hospital stay (2,3).

Infections in burn patients can lead to sepsis and multiorgan
failure. The traditional treatment of sepsis consists of supportive
treatments such as control of the source of infection, intravenous
antibiotic therapy, fluid replacement, use of inotropic drugs, and
mechanical ventilation (4). Despite improvements in the follow-
up and treatment of patients with sepsis and multi-organ failure,
mortality and morbidity rates are still high (5,6). The benefit of
therapeutic plasma exchange (TPE), especially in cases of
thrombocytopenia-related organ failure (TAMOF), has been
demonstrated by increasing evidence in recent years (5,6).

TPE is the process of separating the patient’s plasma from whole
blood with the help of a medical device and replacing it with
albumin and/or fresh frozen plasma from healthy donors (7, 8).
TPE removes thrombogenic and antifibrinolytic molecules and
replaces missing anticoagulants and profibrinolytic molecules,
providing normal hemostasis, and removing cytokines and
mediators that may cause organ failure (9).

Studies show that TPE treatment in patients with sepsis and
TAMOF causes a decrease in mortality rates compared to those
who do not (10,11). In the literature, studies on the application
of TPE in pediatric burns are limited. In our study, we aimed
to share the results of TPE applied to pediatric burn patients
with sepsis and TAMOF in our pediatric burn center and our
experience.

MATERIAL and METHODS

Between January 2016 and January 2021, pediatric patients
who underwent TPE due to burn-related sepsis and TAMOF
in our pediatric burn center were included in the study. The
patients were divided into two groups those who died during
follow-up and those who recovered. who recovered. Groups
were analyzed and compared retrospectively in terms of
demographic data, total burn surface area(TBSA), burn factor,
length of hospital stay, Multiple organ dysfunction score
(MODS), Pediatric Logistic Organ Dysfunction (PELOD) score,
expected mortality rates according to PELOD score, starting
day of TPE application after TAMOF, number of TPE session,
complications and mortality. Both electronic and physical files
of the patients were scanned retrospectively. Approval was
obtained from Ankara City Hospital, No. 2 Clinical Research
Ethics Committee (No: E2-21-437, Date: 13/10/2021).

TPE was performed with the Fresenius Cup COM.TEC® device.
The volume of plasma to be used; was calculated with the blood
volume (patient weight x70) x (1-hematocrit) formula. 1-1.5
times the calculated plasma volume was used as replacement
fluid. Transactions; It was done with fresh frozen plasma and/
or albumin. Acid citrate dextrose (1:10-1:20 dilution) was used
for the anticoagulation of the system. Prophylactic calcium
gluconate infusion (1 mg/kg) was administered through a
separate intravenous line during the procedure. All processes
were performed using the cell separator centrifugation method.
TPE session for each patient was determined by observing the
course of the disease and clinical improvement. The patients
were followed up by monitoring their vital signs throughout the
TPE procedure. Consent was obtained from the parents of the
patients included in the study.

Statistical analysis was performed using the Statistical Package
for Social Sciences (SPSS) software version 21 (SPSS Inc.
Chicago, IL, USA). For the patients with numerical variables,
age, length of stay, and localization, whether they were normally
distributed or not was investigated with normality tests. The
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differences between the groups were investigated using the
Student-T test for normally distributed numerical variables and
the Mann-Whitney U test for those not normally distributed. p<
0.05 was considered significant for all variables.

RESULTS

14 pediatric burn patients followed in the pediatric burn intensive
care unit due to sepsis and TAMOF were included in the study.
The mean age of the patients was 6.6 (1-18) years, five of them
were (35.7%) girls and nine were (64.3%) boys. The mean TBSA
of the patients was 47.76% (20-75). The most common cause
of burns was flame burn (n=8), and the other factors were hot
milk, scalding, and electrical burns, respectively. Pseudomonas
aeurogenisa (n=9, 64.28%) was the most common cause of
sepsis in blood and wound cultures. Other microorganisms
were Acinetobacter baumannii (n=4) and klebsiella pneumonia
(n=2). Five (35.7%) patients were referred to our center due to
burn-related sepsis from the other centers. The mean length of
hospital stay of the patients was 18.4+12.6 (7-94) days. The
mean expected mortality rate according to the PELOD score of
the patients was 90.64+5.6. Four patients who underwent TPE
recovered (28.5%). The mean expected mortality rate of these
four patients according to the PELOD score was 83.30 (+8.04).

The patients were divided into two groups group 1 who
recovered (n=4) and group 2 who died during the follow-up
(n=10). The data of the patients, Multiple organ dysfunction
score (MODS), PELOD (pediatric logistic organ dysfunction)
score, expected mortality rates according to the PELOD score,
the start day of TPE application after TAMOF occurs, and the
number of TPE sessions according to the groups are shown in
Table I. No complication was observed during TPE application
in both groups.

When the patients were examined in terms of TPE application
time, we observed that one of the three patients who underwent
TPE with conventional treatments in the first 24 hours after the

Table I: The data according to the groups.

TAMOF occurrence, died (33.3%). After 24 hours, nine of 11
patients who underwent TPE died (81.8%). It was observed
that the application of TPE in the first 24 hours after the TAMOF
occurrence significantly reduced mortality (p=0.010). All ex-
patients were referred to our center due to sepsis on the
multiple days of hospitalization from another center.

DISCUSSION

In sepsis, exogenous microbial agents cause the release of
cytokines, chemokines, and other pro-infammatory mediators
from polymorphonuclear leukocytes and macrophages.
In this process, depending on the released cytokines and
mediators, an inflammatory response occurs that damages
the host itself, and despite appropriate antimicrobial therapy
and hemodynamic support, multiple organ failure and death
may occur (12). Many studies demonstrate that TPE serves
a beneficial role in the challenging burn resuscitation so TPE
should be used as a useful tool in the management of severe
burn septic shock (13-15).

TPE is an uncommonly used modality that has been used for
rescue therapy. It is a form of extracorporeal blood purification,
or component separation (apheresis), designed to remove
large-molecular-weight solutes such as inflammatory mediators
from the circulating blood volume (16). TPE has been used
successfully to treat a wide variety of disease processes over
the past 40 years, including many autoimmune disorders and
inflammatory-mediated conditions (17-20). This success in
treating autoimmune has led to the investigation of potential
benefits of the use of TPE in many conditions commonly
encountered in burn centers. The most recent American
Society of Apheresis guidelines gives a level C evidence
recommendation for use of TPE in sepsis-induced multiple
organ failure, indicating that TPE may be used on an individual
basis and acknowledging the need for the generation of more
evidence (9).

Grup 1 Grup 2
(Full recovery cases) (Ex cases) P

n 4 10

Sex (f:m) 01:03 04:06 0.590
Mean of the age 6.00 (+5.59) 6.45 (£5.37) 0.890
Mean of TBSA 47.75 (+11.44) 47.80 (+20.48) 0.990
Mean of the MODS (Multiple Organ Dysfunction Score) 9.75 (x1.70) 18.40 (x2.71) 0.080
Mean of the PELOD score 31.75 (£2.87) 44.70 (+4.16) 0.001
Mean of the expected mortality rate due to PELOD score 83.30 (+8.04) 93.58 (+2.90) 0.003
Mean of TPE session per case 3.5 (x1.73) 2.14 (x0.87) 0.060
Mean TPE starting day after onset of sepsis 5.25 (+8.34) 8.45 (+7.74) 0.240
Mean of the length of hospital stay 27.45 (£8.34) 15.45 (+8.34) 0.040
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In the literature, there are few studies on the efficacy of TPE
in sepsis in children (21). It has been reported that the levels
of dead leukocytes in the blood taken from patients with
sepsis are significantly higher and that high levels of dead
leukocytes in the blood are positively correlated with the
severity of organ dysfunction (22). It has been reported that
TPE provides a significant decrease in the concentration of
dead leukocytes in the blood and that organ failure can be
protected by this mechanism (22). In a study, it was shown that
TPE performed in pediatric patients with culture-positive sepsis
and thrombocytopenia-related multi-organ failure reduced the
organ damage score and improved 28-day survival rates (23). In
another study, it was shown that TPE significantly reduced the
mortality rate in pediatric patients with sepsis with multi-organ
failure and thrombocytopenia compared to those who did not
(24). The risk of sepsis and TAMOF and mortality increase in
burn patients with a larger TBSA area (25,26). In a review of the
literature, the mean TBSA of patients who developed sepsis
due to burns and who was applied TPE in the treatment was
46.33 (37-52.2) (16). In our study, the mean TBSA of patients
who was applied TPE was 47.76% (20-75). There was no
significant difference between the groups in terms of mortality
and the TBSA relationship (p=0.99).

In the literature, infections and related complications have been
reported as the most common cause of mortality in pediatric
burns (27,28). Pseudomonas aeuroginosa, Acinetobacter
baumannii, Staphylococcus species, and Candida species are
prominent as microorganisms causing mortality (28). In our
study, the microorganisms in blood and wound cultures were
pseudomonas aeurogenisa, Acinetobacter baumannii, and
Klebsiella pneumonia, consistent with the literature.

MODS and PELOD score are calculated with the clinical and
laboratory parameters of patients with sepsis and TAMOF, and
the expected mortality rate for the patient is calculated (29). In
our study, it was found that the mean MODS, PELOD score and
the expected mortality rate according to the PELOD score were
statistically higher in group 2.

There is still no consensus on the timing of TPE and studies
are limited. Kawai et al. (30) also showed that in children with
TAMOF, those who underwent TPE in the early period had a
greater improvement in organ dysfunction and the need for
inotropic agents decreased earlier than in those who underwent
late TPE. In a study about the experience of TPE application in
children with neutropenic sepsis, it was reported that the clinical
course of patients with bacterial sepsis progressed faster and
was mortal than in other patients, and TPE application was
recommended in children with bacterial sepsis in the earlier
period (31). In our study, we determined that the application
of TPE in the first 24 hours after the TAMOF occurrence
significantly reduced mortality (p=0.010).

Complications such as urticarial reactions, citrate-related
hypocalcemia, catheter-related thrombosis, bleeding, infection,
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and transfusion-related lung injury may occur (32). Any
complication was observed during TPE application in both
groups.

CONCLUSION

In conclusion; TPE, which is an adjunct to the conventional
treatment of pediatric burn patients who develop sepsis and
TAMOF and do not respond to conventional treatment, is an
important supportive treatment. Considering the hemnodynamics
and laboratory parameters of pediatric patients, it can be safely
applied in intensive-care conditions. TPE applied in the first 24
hours after the TAMOF occurrence reduces mortality. Therefore,
we think that TPE should be applied earlier. Prospective,
randomized-controlled large series studies should be done.
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The Long Term Follow Up of Helmet Therapy Following
Endoscopic Suturectomy For Infants with Sagittal
Craniosynostosis

Sagital Kraniosinostoz Tanili Bebeklerde Endoskopik Stturektomi
Sonrasi Kask Tedavisinin Uzun Sdreli Takibi

Melek VOLKAN YAZICI', Harun DEMIRICI?

"Department of Physiotherapy and Rehabilitation, Yuksek Ihtisas University, Faculty of Health Sciences, Ankara, Turkey
2Department of Neurosurgery, Ankara Yildirim Beyazit University, Faculty of Medicine, Surgical Sciences, Ankara, Turkey

ABSTRACT

Objective: Infants with sagittal craniosynostosis are treated with endoscopic suturectomy and remodeling helmets.
The long term effects and the effects that occur after the completion of remodeling helmet treatment have not been
investigated. The purpose of this study is to investigate the long term effects of remodeling helmet and effects that occur
after the completion of remodeling helmet treatment.

Material and Methods: 14 infants were included in the study. The children were assessed post-op, after the completion
of remodeling helmet and at 6 months’ follow-up using a 3D laser acquisition system. The anterior-posterior(AP), medio-
lateral(ML) cranial measurements, cranial circumference(CC), diagonal measurements, cephalic ratio(CR) and cranial
vault asymmetry index(CVAI) were assessed.

Results: The infants used the remodeling helmet for 35+3.4 weeks. When the post-op and completion results are
examined, it can be seen that during remodeling helmet usage duration, AP, ML, CC measurements, the CR and CVAI
have statistically improved, resulting in normalization of cranial shape (p<0.05). When the follow up results are examined,
it can be seen that there was no deterioration in the symmetry of the cranial shape and the AP, ML, CC measurements
and the CR and CVAI were preserved (p>0.05) whilst the infants’ craniums continued to grow at a normal rate.

Conclusion: The present study shows that when remodeling helmet therapy is completed, cranial development continues
at normal rates. There is no deterioration in cranial symmetry in the long term, and the effectiveness of the treatment
continues after the remodeling helmet therapy is completed.

Key Words: Child development, Craniosynostoses, Endoscopy, Infant, Orthotic Devices

oz

Amac: Sagital kraniosinostozlu bebekler endoskopik siUturektomi ve kranial kasklar ile tedavi edilir. Kullanilan bu
kasklarin uzun vadeli etkileri ve kask tedavisinin tamamlanmasindan sonra ortaya ¢ikan etkiler hentiz arastinimamistr.
Bu calismanin amaci, kranial kaskin uzun vadeli etkilerini ve kask tedavisinin tamamlanmasindan sonra ortaya ¢ikan
etkileri arastirmaktir.

Gerec ve Yontemler: Calismaya 14 bebek dahil edildi. Bebekler ameliyat sonrasi, kaskin yeniden sekillendiriimesinin
tamamlanmasindan sonra ve 6 aylk takipte bir 3D lazer sistemi kullanilarak degerlendirildi. Anterior-posterior(AP),
medio-lateral (ML) kranial dlgumler, kranial cevre(KG), diyagonal dlgimler, sefalik oran(SO) ve kranial kubbe asimetri
indeksi(KKAI) degerlendirildi.
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Bulgular: Bebekler 35+3.4 hafta boyunca yeniden sekillendirme kaski kullandilar. Ameliyat sonrasi ve tamamlama sonugclari incelendiginde,
kranial kask kullanimi sirasinda, AP, ML, KC dlctimlerinin, SO ve KKAI'nin istatistiksel olarak iyilestigi ve bunun sonucunda kafa seklinin
normallestigi gortlmektedir (p<0.05). Takip sonuglari incelendiginde kranial sekil simetrisinde bozulma olmadigi ve bebeklerin kraniumlarinda
simetrinin bldytme devam ederken AP, ML, KC olctimleri ile SO ve KKAI'nin korundugu (p>0.05) gortlmektedir.

Sonug: Bu ¢alisma, kranial kask tedavisi tamamlandiginda, kranial gelisimin normal oranlarda devam ettigini gdstermektedir. Uzun vadede
kranial simetride herhangi bir bozuima olmadidi ve kranial kask tedavisi tamamlandiktan sonra tedavinin etkinliginin devam ettigini ortaya

koymaktadir.

Anahtar Sozciikler: Bebek, Cocuk gelisimi, Endoskopi, Kraniosinostoz, Ortez Cihazlar

INTRODUCTION

The neurocranium which surrounds and protects the brain
forms the cranial vault of the skull. The cranial vault consists
mainly of flat bones; the frontal and parietal bones; the
squamous parts of the temporal bone; and interparietal part of
the occipital bone. The development of these bones begins at
early embryogenesis and continues until adulthood where the
neurocranium eventually increases about 50% in size (1). Most
of the growth of the skull occurs at sutures which are found
between the cranial bones and it occurs perpendicular to the
direction of the suture (2).

Craniosynostosis is defined as a congenital deformity that
causes premature fusion of one or multiple cranial sutures
(8). The premature and pathological closure of sutures
prevents further bone formation at this site and an abnormal
compensatory growth occurs in unaffected sutures. This
compensatory growth results in abnormalities in the cranial and
facial structures (4). Craniosynostosis occurs in approximately
1 in 2000 live births and is classified according to the fused
suture (5). The prevalence of coronal synostosis (unicoronal
or bicoronal) is 20-25% and metopic synostosis is 5-15%.
The rarest form is lambdoid at 0-5% The most commonly
encountered type is sagittal craniosynostosis which comprises
40-55% of craniosynostoses (6). Sagittal craniosynostosis,
also called scaphocephaly, occurs due to the premature fusion
of the sagittal suture and results in increased growth of the
anteroposterior (AP) direction of the skull (7).

Until the mid-1900’s simple suturectomies and cranial vault
remodeling were widely used for the surgical treatment of
craniosynostosis however, due to prolonged operative time,
need for blood transfusion, significant scalp mobilization, and
need for subsequent reconstructive procedures, nowadays,
a novel procedure; endoscopic suturectomy is used (8).
Endoscopic suturectomy adopts 3 basic principles. Firstly,
endoscopic suturectomy is recommended early in life.
Secondly, when endoscopic suturectomy is performed at
the correct time, the growing brain causes expansion of the
skull into a normal shape. Third, to prevent the tendency of
the cranial vault to revert to a defective shape, an adjunct vault
remodeling helmet which was introduced by Persing et al. (9) in
1986 is used (10). To fabricate a customized cranial orthosis (a
remodeling helmet) the infants’ skull is precisely measured after
endoscopic suturectomy (11). Remodeling helmets promote
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the correction of head shape by alleviating the pressure on the
flattened area of the cranium and allowing cranial expansion in
the desired directions. This remodeling helmet which is worn
23 hours a day, is well tolerated, leads to significant correction
of craniofacial abnormalities, is safe, effective, and associated
with excellent results in the short term (12-14). However, the
long term effects of remodeling helmet and the effects that
occur after the completion of remodeling helmet treatment
have not yet been investigated. Therefore, the aim of this study
is to investigate the long term effects of remodeling helmet and
effects that occur after the completion of remodeling helmet
treatment.

MATERIALS and METHODS

Participants included in this study were infants with a diagnosis
of sagittal craniosynostosis who were younger than 6 months of
age and had been treated with endoscopic suturectomy. Infants
who had syndromic craniosynostosis and those who had an
accompanying disease were excluded from this study. Also if
the obligatory remodeling helmet usage time was not adhered
to, patients were excluded from the study. All parents provided
their written informed consent. The study was approved by the
Gazi University ethics review board, numbered 01.02.2021-
E18936, and the authors complied with the ethical designs of
the 1975 Declaration of Helsinki.

The patients were placed on the surgical table in the prone
position using soft gel support. Two incision lines of 4 cm, which
perpendicularly cut the sagittal suture, were determined 2-3 cm
behind the anterior fontanel and 2 c¢cm in front of the lambda.
The periosteum between the incision lines was dissected.
A O degree 4 mm thick endoscopic camera was used (Karl
Storz Germany). The bone strip was removed using a Kerrison
rounger, bone scissors and ultrasonic bone cutters. Barrel
osteotomies were performed behind the coronal suture and in
front of the lambdoid suture, parallel to the sutures. Following
the bone strip excision, irrigation with Ringer’s lactated solution
and bleeding control was achieved in all patients. The skin was
closed subcuticularly.

Following surgery, all patients were fitted with a custorn made
remodeling helmet within 1 week following the procedure.
All patients were instructed to use the remodeling helmets
23 hours a day in order to achieve the desired head shape.



Remodeling helmets are made from thermoplastic material
and this allows the ability for adjustments to be made. As the
infants’ skulls grew, the helmets were re-adjusted to enable
a perfect fit. According to the literature, the usual duration of
remodeling helmet usage is 1-1.5 years or until normocephaly
is reached (13).

Prior to endoscopic suturectomy, following endoscopic
suturectomy, and every 2 weeks until completion, the infants’
heads were measured using the STARscanner imaging system.
Also, this device was used to manufacture the remodeling
helmet. The STARscanner imaging system has previously been
used in infants with craniosynostosis to fabricate the remodeling
helmet and follow-up cranial development (15). This device
uses multiple surface lasers to generate a three dimensional
(8-D) reconstruction of the patients’ head. The infant is placed
in supine position and the images are acquired with four safe,
low-energy lasers in approximately 2 seconds. The sellion, left
tragus, and right tragus are marked on the 3D image and from
these measurements, an axial reference plane and 10 parallel
levels are generated. Level 3 has previously been determined
as the most useful plane for analysis (15).

Using the STARscanner software, measurements such as;
oblique diagonal measurement, cranial length and breadth can
be generated. Also specific measurements such as the cephalic
ratio (CR) and the cranial vault asymmetry index (CVAI) can be
measured. The CR is determined by dividing the cranial length
by the cranial breadth. The CVAI is determined by taking the
difference between the two oblique diagonal measurements
and dividing by the larger of the two oblique-diagonal
measurements. A CVAI of O represents ideal symmetry (15).

The infants were assessed periodically and three of these
assessments were used in our analysis. The first assessment
was performed within 1 week after endoscopic suturectomy.
Using measurements obtained in this assessment, the infants
were fitted with remodeling helmet and were assessed every
two weeks. The second assessment included in the analysis
was performed when the peak CR was achieved for 3
consecutive measurements and indicates the completion of the
remodeling helmet treatment. The third assessment included in
analysis was the 6 months’ follow-up after the completion of
remodeling helmet.

Statistical analyses

Statistical analyses of the study were carried out with “Statistical
Package for Social Sciences” (SPSS) version 21.0 (SPSS Inc.,
Chicago, IL, USA) software. The normal distribution of the data
was analyzed with visual (histogram and probability graphs)
and analytical (Shapiro-Wilk test) methods. The Wilcoxon test
was used to compare the change between post-op values and
after the treatment values and also to investigate the change
between after the treatment values and 6 months’ follow-
up after the completion of remodeling helmet. The level of
significance was set at p<0.05.
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RESULTS

14 infants, (6 female and 8 male) with sagittal craniosynostosis
were included in the study. The average remodeling helmet
usage in our study was 35+3.4 weeks. When the analysis
results of the post-op and end-of-treatment measurements
are examined, it can be seen that during remodeling helmet
usage duration, the CR has statistically improved (Table |,
p=0.028), indicating that the cranial shape has changed from a
scaphocephaly to a normocephalic shape. The analysis of the
circumference, ML, AP and diagonal measurements show that
the infants’ heads have grown larger in a symmetric ratio and
that the asymmetry in the cranial vault (CVAI) has statistically
decreased (Tablel - Il, p<0.050).

When the analysis results of the end-of-treatment and 6
months’ follow-up measurements are examined, it can be

Table I: Comparison of Post-Op and End of Treatment
Measurements.

End of the
vegn  Teament
Median IQR
Cranial breadth 115.6 128.9 0.028
(M-L) (mm) (107.3/119.1)  (122.3/133.9) '
Cranial length 151.9 159.9 0.018
(A—P) (mm) (145.8/159.4)  (156.7/167.8) '
Cephalic ratio (CR) 0.74 0.78 0.028
(M-L/A-P) (0.72/0.77) (0.76/0.81) ’
Circumference 4291 471.2 0.018
(mm) (415/4486.3) (449/487.2) '
Oblique—diagonal
145.9 158.3
1, at30.0degrees 135 7/1538) (152.5/165.7) 0018
(mm)
Oblique—diagonal
144.4 159.1
(Zrﬁ)so'o degrees  1sg4/1493) (152.2/165.8 028
Oblique diagonal 2.7 0.3 0.063
difference (mm) (1.6/4.6) (0.1/1.7) '
Cranial vault
. 1.71 0.2
asymmetry index 0.043
(CVA) (1.07/3.19) (0.1/1.07)

*o < 0.05 within the groups after helmet treatment (Wilcoxon Signed
Ranks Test), post-op: postoperative, IQR: Interquartile Range,
mm: millimeters, M-L: medial to lateral, A-P: anterior to posterior,
Circumference (mm): Linear distance around the skull at the specified
level, Cranial breadth (M-L) (mm): Maximum medial to lateral
distance at the specified level, Cranial length (A-P) (mm): Maximum
anterior to posterior distance at the specified level, Cephalic ratio
(M-L/A-P): Ratio of maximum cranial breadth to maximum cranial
length, Oblique-diagonal 1, at 30.0 degrees (mm): Maximum
anterior to posterior diameter at 30 degrees from the sagittal plane
(left), Oblique-diagonal 2, at 30.0 degrees (mm): Maximum anterior
to posterior diameter at 30 degrees from the sagittal plane (right),
Oblique diagonal difference (mm): Difference of the left and right
oblique diagonal diameters, Cranial vault asymmetry index (CVAI):
Difference between the two oblique diagonal diameters divided by the
larger of the two oblique-diagonal diameters.

Turkish J Pediatr Dis/Ttirkiye Cocuk Hast Derg / 2022; 16: 445-450



448 Volkan Yazici M and Demirci H

Table Il: Comparison of End of Treatment and 6 Months
Follow-up Measurements.

'Er?afr:\g:ﬁ 6 Months Later p*

Median IQR Median IQR
Cranial breadth 128.9 130.1 0.018
(M-L) (mm) (122.3/133.9) (125.8/136.1) '
Cranial length (A-P) 159.9 167.9 0.018
(mm) (156.7/167.8) (164.8/175.5) '
Cephalic ratio (CR) 0.78 0.78 0176
(M-L/A-P) (0.76/0.81) (0.75/0.79) ’

) 471.2 485.8
Circumference (MM) 4 1q/4572)  472.3/4036) 018
Oblique—diagonal

158.3 161.8
1,at30.00egrees 455 5/1657) (158.4/167.3) 0018
(mm)
Oblique—diagonal

159.1 163.8
(2&];;:)30.0 degrees 150 0/165.8) (160.8/166.7) 018
Oblique diagonal 0.3 1.22 0.128
difference (mm) 0.1/1.7) (0.61/2.73) '
Cranial vault

. 0.2 0.75

asymmetry index 0.128
(CVAI) (0.1/1.07) (0.36/1.56)

*p < 0.05 within the groups after helmet treatment (Wilcoxon Signed
Ranks Test), post-op: postoperative, IQR: Interquartile Range,
mm: millimeters, M-L, medial to lateral: A-F, anterior to posterior,
Circumference (mm): Linear distance around the skull at the specified
level, Cranial breadth (M-L) (mm): Maximum medial to lateral
distance at the specified level, Cranial length (A-P) (mm): Maximum
anterior to posterior distance at the specified level, Cephalic ratio
(M-L/A-P): Ratio of maximum cranial breadth to maximum cranial
length, Oblique-diagonal 1, at 30.0 degrees (mm): Maximum
anterior to posterior diameter at 30 degrees from the sagittal plane
(left), Oblique-diagonal 2, at 30.0 degrees (mm): Maximum anterior
to posterior diameter at 30 degrees from the sagittal plane (right),
Oblique diagonal difference (mm): Difference of the left and right
oblique diagonal diameters, Cranial vault asymmetry index (CVAI):
Difference between the two oblique diagonal diameters divided by the
larger of the two oblique-diagonal diameters.

seen that 6 months after completion of remodeling helmet
treatment, the improvements obtained in CR were preserved
and no statistically significant change has occurred in the CR
(Table I, p=0.176). This Indicates that the cranial shape did
not deteriorate after discontinuing the remodeling helmet.
Furthermore, the analysis of the circumference, ML, AP and
diagonal measurements show that 6 months after discontinuing
the remodeling helmet, the infants’ heads continued growing
larger in a symmetric ratio and normocephaly was preserved
(Table 1l, p<0.050). The correction obtained in the CVAI was
also statistically maintained (Table II, p>0.050.

DISCUSSIONS

As it can be seen from the results of the present study,
endoscopic suturectomy and remodeling helmet used in
conjunction lead to positive results in the early term correction of
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cranial measurements in infants with sagittal craniosynostosis.
Additionally, the present study shows that when treatment is
concluded and remodeling helmet therapy is completed, cranial
development continues at normal rates. Furthermore, there was
no deterioration in cranial symmetry in the long term, and the
effectiveness of the treatment continued after the remodeling
helmet therapy was completed.

In their study, lyer et al. (11) investigated optimal duration of
postoperative remodeling helmet use following endoscopic
suturectomy for sagittal craniosynostosis. They concluded
that continuing helmeting after peak CR was reached did not
improve final outcomes. Additionally, patients who discontinued
using remodeling helmet after reaching their peak CR were
found to have significantly worse anthropometrics at last follow-
up (11). These results imply that helmet removal when maximum
CR is achieved may be appropriate for craniosynostosis
patients, while helmeting beyond the peak does not change
final outcome. In our study, we also concluded remodeling
helmet when peak CR was reached and it can be seen that
continuing remodeling helmet therapy until peak CR leads to
positive results in the correction of head shape both in the short
and long term in infants with sagittal craniosynostosis.

The study conducted by Pickersgill et al. (16), showed that there
was a regression of CR following endoscopic suturectomy and
remodeling helmet in craniosynostosis. In the mentioned study,
remodeling helmet usage was around 28 weeks; however, the
average remodeling helmet usage in our study was 35+3.4
weeks. Cranial growth rate is extremely rapid during the first
few years of life but slows down as the child grows older. We
believe the difference may have occurred due to the difference
in remodeling helmet duration. The children in our study used
the helmet until peak CR was achieved. Therefore, using the
helmet for a longer period of time may have had a beneficial
effect on the preservation of the achieved correction (14).

In the study performed by Berry-Candelario et al. (17), children
who were treated with endoscopic suturectomy were followed
until 6 years of age, however the cranial measurements were
not taken, children were only monitored for complications. In
a different study, Jimenez et al. investigated the management
of craniosynostosis using endoscopic suturectomy and
remodeling helmet for up to 50 months and concluded that
treatment of craniosynostosis with endoscopic suturectomy
was safe and efficacious. Even though the study states that
subjectively normocephaly was reached, only information
regarding the surgical procedures were provided and the long-
term effects of remodeling helmet on cranial measurements
were not assessed (18).

Riordan et. al conducted a retrospective cohort study where they
examined the outcomes of endoscopic suturectomy in infants
with craniosynostosis (19). Prior to and following endoscopic
suturectomy and remodeling helmet, the children’s head
circumference was measured in centimeters and compared



to the World Health Organization’s recommendation guideline,
additionally the CR was calculated (20). Median follow-up
was 5.9 years. When the results of the mentioned study were
examined, it can be seen that there was a normalization in CR
and head circumference in 95.4% of children. The patients
showed normalization of head circumference postoperatively
by 12 months of age relative to WHO normal head growth data
and thereafter. These findings are similar to our study. However,
our study presents further data on cranial measurements
indicating that endoscopic suturectomy is effective in the
correction of cranial shape. Furthermore, the effects after the
completion of remodeling helmet are more detailed in our study.

Fearon et al. conducted two studies where surgical outcomes
and long-term growth of infants with craniosynostosis was
evaluated. The first study, published in 2006 and the second
study published in 2009, both demonstrated abnormal skull
growth in children in the long term following the surgical correction
of scaphocephaly (21, 22). It was stated that subsequent calvarial
growth was abnormal, with a tendency toward recapitulation
of the primary deformity. These studies differ from ours and
we believe the differences may have occurred due to surgical
differences. The surgical procedure used in the mentioned
studies was cranial vault remodeling. In our study, endoscopic
suturectomy was used and since the procedure was minimally
invasive may have affected the healing and shaping of the skull.
Additionally, in the two studies by Fearon et al, remodeling
helmet was not used following cranial vault remodeling.
Nowadays, studies state that the success of endoscopic
suturectomy depends greatly on the remodeling helmet. The
helmet has the ability to modify the calvarial growth pattern, and
hence, the direction of growth in three dimensions. Without this
guidance, cranial expansion occurs equally in all directions and
the obtained correction after suturectomy remains incomplete
(13). Therefore, when these results are compared, endoscopic
suturectomy used together with remodeling helmet leads to
promising results in the long term and also when the helmet
therapy is completed.

The study by Persad et al. (23) investigated long-term
3 Dimensional CT follow-up after endoscopic sagittal
craniosynostosis. The infants were fitted with helmets following
endoscopic suturectomy, they were followed monthly until they
were 8 months old and then yearly until they were 5 years old.
The results indicate that the pre-post CR improved significantly
with endoscopic suturectomy and remodeling helmet and the
correction established in CR was maintained at the 5 year
follow-up (23). Even though the infants were followed-up for
a longer term in the present study, our findings correlate with
this study. This can indicate that endoscopic suturectomy and
remodeling helmet lead to correction in head shape and a
preservation of correction in the long term. Our study differs
from this study with the assessment method used and duration
of follow-up. The STARscanner which was used in our study
is harmless when compared to CT and this is an advantage.
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However, the infants were followed-up for a shorter duration in
our study and this is our limitation.

Our study has some limitations. Firstly our sample size was
limited. Even though the effects of endoscopic suturectomy
and remodeling helmet after the completion of the remodeling
helmet treatment were investigated in this study, a study which
investigates the effects in an even longer period would lead to
great importance in understanding the long term effects that
occur after the completion of remodeling helmet. There was no
control group because all infants were treated with the same
protocol which has been proven to be efficient, safe and bears
great results.

CONCLUSION

In conclusion, the results of this study support the consensus
of the literature that endoscopic suturectomy and helmet
therapy improve cranial shape. Additionally, it shows that
after the completion of remodeling helmet, cranial growth
continues and the correction effect is maintained. The cranial
development of subjects with sagittal craniosynostosis who
used cranial orthosis after endoscopic suturectomy continued
at normal rates, the infants did not have any deterioration in
their cranial symmetry in the long term, and the effectiveness
of the treatment continued after the completion of remodeling
helmet treatment.
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Limb Girdle Muscular Dystrophy Type 2a: Case Report
Limb Girdle Muskuler Distrofi Tip 2a: Vaka Sunumu
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ABSTRACT

Limb Girdle Muscular Disease (LGMD) comprise a group of inherited muscular dystrophy with chronic progressive
weakness of hip and shoulder girdles. The inheritance pattern is either autosomal dominant (LGMD1) or autosomal
recessive (LGMD2). LGMD 2A is known as calpainopathy in which there was a defect of gene encoding the protein
named as calpain. There are three calpainopathy phenotypes according to distribution of muscle weakness and age
at onset. In this report, we presented an asymptomatic child with persistant hyper CKemia diagnosed with muscle
biopsy and genetic testing. Genetical examination results of the patient showed homozygote mutation of CAPN3
gene(c.2092C>A) and parents revealed that they were heterozygous unaffected carriers.

Key Words: Biopsy, Calpainopathy, Muscle, Muscular dystrophy, Limb girdle muscular distrophy

oz

Limb Girdle Muskular distrofi (LGMD) kalga ve omuz ekleminde progresif kronik gligstizlik ile seyreden kalitimsal bir grup
kas distrofisidir. Kaltim paterni otozomal dominant (LGMD1) ve otozomal resesif (LGMD2) olarak ikiye ayrilir. LGMD tip
2A Kalpain proteinini kodlayan gen defektine neden olan kalpainopati olarak bilinmektedir. Kas glgstzItigu ve baslangig
yasina goére 3 cesit kalpainopati tipi vardir. Bu yazida asemptomatik persistan kreatin kinaz ytksekligi olan, kas biyopsisi
ve genetik analiz ile LGMD tip 2A tanisi alan ¢ocuk hasta sunulmaktadir. Genetik analiz sonucunda CAPN3 geninde
(c.2092C>A) homozigot mutasyonu mevcut olup ebeveynlerin genetik analizinde heterozigot taslyici olarak saptanmistir.

Anahtar Kelimeler: Biyopsi, Kalpainopati, Kas, Muskular distrofi, Limb girdle muskular distrofi

INTRODUCTION

Muscular dystrophies (MD) are a heterogenous group of
disease as a result of defects in genes for normal function
of skeletal muscle. Clinical manifestations of MD can range
from asymptomatic cases with increase of creatinine kinase
(CK) to severe debilitation and death early in life. Autosomal
recessive forms of MD produce symptoms early in life and are
severe whereas autosomal dominant forms have slower and
less debilitating courses (1). Limb-girdle muscular disease
(LGMD) comprise a group of inherited muscular dystrophy with

chronic progressive weakness of hip and shoulder girdles. The
inheritance pattern is either autosomal dominant (LGMD1) or
autosomal recessive (LGMD2). There are 30 subtypes of LGMD
andthe number of disease was given according to the chronology
of identification of their genetic loci. The recessive forms also
can be divided at molecular level as sarcoglycanopathies and
non-sarcoglycanopathies based on the affected mutation in
a gene encoding sarcoglycan component of the dystrophin
associated complex or not. LGMD 2A is in the group of non-
sarcoglycanopathy and known as calpainopathy (2). There
is the defect of gene encoding the protein named as calpain
and has autosomal recessive inheritance pattern in LGMD 2A.
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Most common mutation is seen on CAPN3 gene (15015.1
loci) which encodes calcium sensing proteaz calpain 3 having
role in muscle remodelling. Nowadays there are more than
450 pathogenic varient of CAPN3 protein. There are three
calpainopathy phenotypes according to distribution of muscle
weakness and age at onset. The most common phenotype
is pelvifemoral phenotype in which pelvic involvement occurs
firstly. The onset age of this phenotype can be as early as
before 12 years old or as late as 30 years old. The second
phenotype is scapulohumeral phenotype that is milder form
which is infrequent at early ages and shoulder involvement is
seen firstly. Third phenotype is hyperCKemia which occurs in
chidren and young ages without any symptom (3).

Here we report a case with third phenotype of LGMD and
genetically diagnosed as type LGMD 2A to emphasize
asymptomatic presentation of LGMD.

CASE REPORT

Twelve years-old female was admitted to pediatric clinic for
primary care. She had no complaint of any muscle weakness.
She had no sign and symptom of any infection and she had
no medication. Her medical history was unremarkable and
she had history of long time cycling. There was consanguinity
among parents. Her cousin has walking disability with unknown
diagnosis. Pedigree chart of family was at Figure 1. On physical
examination weight and height percentiles were within 10-
25 percentiles and system examination was normal. Muscle
strength was 5/5, deep tendon reflexes were normal and she had
normal gait examination. Hip and shoulder joint examinations
were normal with normal muscle apperance. She was found
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Figure 1: Pedigree chart of family.
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to have alanine transferase (ALT) of 108 U/L (normal:0-34U/L)
and aspartate transferase (AST) of 148 U/L (normal:15-60U/L).
Bilirubin, alkalen phosphatase, PT/PTT and albumin levels were
all normal. Hepatitis A, B and C screenings were unremarkable.
Creatine kinase level was 7186 U/L(normal:<145U/L). We
excluded extrahepatic casuses of elevated transaminases (1).
She had normal thyroid function, renal function, celiac disease
tests and fasting blood glucose. She had no hemolytic disease,
adrenal insuffciency and rhabdomyolysis. As she had persistent
CK increase, muscle biopsy was done. At muscle biopsy,
variation in diameter of muscle fibers, some muscle fibers
with internal nucleus, some degenerated muscle fibers and
increase of lipid content in some muscle fibers were detected.
There were rarely eosinophiles in interstitium but no increase
of connective tissue (Figure 2: A-C). Immunohistochemical
examination showed merosin, dystrophin, a, B, y, & and
sarcoglycan antibodies positive. Although dystrophic or
inflammatory changes not seen, eosinophilic infiltration can
be seen in calpainopathy, genetic study of CAPN3 gene was
done. Genetic study results showed homozygote mutation
of CAPN3 gene (NM_000070.2, ¢.2092C>A, p. Arg698Ser).
Subsequent testing of the patient’s parents revealed that
they were heterozygous unaffected carriers. Written informed
consent form was obtained from the parents of patient.

DISCUSSION

We presented the asymptomatic child with LGMD type 2A
confirmed by genetic study to emphasize asymptomatic
presentation of muscle diseases. She was diagnosed when
she was admitted to hospital for primary care. After detection
of elevated transaminase levels and persistent high CK levels,
we performed muscle biopsy and genetic study. Although
there is no standard of care, medical therapy for LGMDs
and no specific biomarkers for diagnosis other than genetic
study, early diagnosis of patients may increase their life quality
with supportive therapies. Extensive efforts to develop gene
therapies for muscular dystrophies, including LGMD type 2A
also increase the importance of early diagnosis.

Our case had no symptom and normal physical examination,
patients with LGMD type 2A have heterogenous clinical
presentations. Clinically the symptoms of patients with
LGMD type 2A are difficulty to run and walk, toe walking,
hyperlordosis, proximal muscle weakness (pelvic extensor ve
adductor muscles are normal), wing scapula. Muscle atrophy
is prominent. Joint contracture, shortness of aschille tendon,
scoliosis at presentation can be seen at early period. The onset
age can change between 2-40 years old, but the mean onset
age of disease is 8-15 years old. Mostly mild and moderate
clinic is seen at the beginning. The patient has inability to walk
and adherence to wheelchair after 11-28 years of disease.
Serum CK levels can increase 5-80 of normal level or can be
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Figure 2: (A) At muscle biopsy, H&E staining, variation in diameters of muscle fibers and some degenarated muscle fibers, (B) ORO
staining, increase of lipid content in some muscle fibers, (C) toluidin staining, eosinophil signed with arrow.

at normal range (4). Muscle biopsy of LGMD type 2A shows
mostly a dystrophic pattern like increased fiber size variability,
increased fibrosis, regenerating fibers, degenerating and
necrotic fibers. Sometimes nonspecific myopathic features
like increased central nuclei, fiber splitting, lobulated fibers
(misaligned myofibrils that form a lobulated pattern), and
type 1 fiber predominance can be seen (5). At diagnoses of
MD, biochemical tests help to show deficiency or absence of
specific proteins at biopsy material (6). Muscle biopsy should
be used when molecular genetic analysis is not conclusive
or for diagnostic confirmation. Calpain-3 immunoblot testing
is useful in the diagnosis of calpainopathy. Molecular genetic
testing of identification of biallelic pathogenic variants in CAPN3
gene or a dominantly acting heterogenic pathological variant
for CAPN3 21-bp deletion is the gold standard for diagnoses
of calpainopathy (3). In our patient we firstly performed muscle
biopsy to understand muscle pathology and after result of
muscle biopsy genetic testing confirmed diagnosis of LGMD
type 2A. In a report of CAPN3 mutation in Turkey, a total of
15 different CAPN3 gene mutations were detected, 6 of which
were novel (p.K211N, p.D230G, p.Y322H, p.RE98S, p.Q738X,
€.2257delGinsAA. In this report all LGMD2A-ascertained
patients, the onset of symptoms was between 2.5 and 19 years
of age. In general, the disease course was mild. Involvement of
muscles predominated in the limb girdle and trunk muscles and
was usually symmetrical. There was atrophy of the proximal
muscles to varying degrees. CK levels were invariably highly
elevated and usually measured in several thousands (2000-
8000 U/l). None of the presented patients lost ambulation during
the time of study. Cardiac functions of all patients were normal.
Also, respiratory functions did not show any abnormalities (7).

In an asymptomatic case series with high CK levels (CK>500
IU/L), authors analysed muscle biopsy specimens of 104
patients. In the study, 13 were children (ages 4 to 15 years),

20 were young adults (ages 16 to 30 years), and 71 were
adults (ages 31 to 79 years). Fifty patients were completely
asymptomatic and 54 patients had myalgia, cramps, or fatigue.
CK levels were 500 to 1000 UI/L in 50 patients (mean age 43
years), 1000 to 2000 UI/L in 30 patients (mean age 41 years),
>2000 in 24 patients (mean age 30 years). They achieved a
definite or probable diagnosis in 55% of cases and concluded
that the probability of making a diagnosis was higher in children
and when CK level was greater than 2000 Ul/L. The most
frequently identified diseases were glycogen storage diseases,
muscular dystrophies, and inflammatory myopathies. There
was 20 patients with diagnosis of muscular dystrohy and
one patient was diagnosed as calpainopathy (8). The study
also demonstrated that patients with MD may present with
asymptomatic or mild clinic as our case.

There are no established drug therapy for LGMDs, but different
therapeutic approaches, including gene therapy, cell therapy
and pharmacological trials are currently under investigation
in animal models and experimental studies (9, 10). After
diagnosis of LGMD 2A, control of weight, avoidence of obesity,
physiotherapy and support of mobility with stretch exercises,
avoidance of joint contracture should be planned. Surgical
interventions of orthopedic complications like foot deformity
and scoliosis can be required. Follow up for cardiomyopathy
should be done although it is uncommon. Baseline cardiac
evaluation with echocardiography and respiratory function
testing are advised. We can increase life quality of these group
of patients with support of social and emotional aspects (6,
9). As we aimed to emphasize asymptomatic presentation of
LGMD2A at pediatric age, our report did not mention about
prognosis of our case.

As a conclusion, muscle disorders can present with
asymptomatic clinic during childhood period. There is no
specific biomarker for LGMDs but muscle biopsy helps
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diagnosis and molecular genetic analysis makes the exact
diagnosis of LGMDs. Early diagnosis is important to increase
their life quality with supportive therapies and for future genetic
therapies for MD including LGMD type 2A.

3.
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Olgu Sunumu Tarkiye Cocuk Hastaliklan Dergisi

A Confusing Final Diagnosis in the Differential Diagnosis of
SARS-Cov-2 Associated Multisystem Inflammatory Syndrome
in Children: Salmonellosis

Cocuklarda SARS-Cov-2 ile iliskili Multisistem inflamatuar Sendrom
Ayirici Tanisinda Kafa Karigtiran Bir Son Tani: Salmonelloz
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ABSTRACT

Multisystem Inflammatory Syndrome in Children (MIS-C) is a severe clinical condition associated with the SARS-CoV-2
infection characterized by an increased inflammatory response. MIS-C shares common features with other pediatric
inflammatory and infectious conditions including bacterial infections. Salmonella infections should be kept in mind as
a causative agent of bacterial gastroenteritis in the differential diagnosis of patients with suspected MIS-C to avoid
misdiagnosis. In this report, a case series of pediatric patients with a final diagnosis of salmonellosis were presented,
although a primarily diagnosis of MIS-C at admission was considered due to symptoms and findings together with
strong laboratory or epidemiological evidence for SARS-CoV-2 infection.

Key Words: Children, Misdiagnosis, Multisystem Inflammatory Syndrome, SARS-CoV-2, Salmonellosis

oz

Cocuklarda Multisistem inflamatuar Sendrom (MIS-C), artmis inflamatuar yanitla karakterize, SARS-CoV-2 enfeksiyonu ile
iliskili ciddi bir klinik durumdur. MIS-C, bakteriyel enfeksiyonlar dahil olmak Uzere diger pediatrik inflamatuar ve enfeksiytz
durumlarla ortak &zellikler tasir. Yanlis tanidan kaginmak icin MIS-C sUphesi olan hastalarda ayirici tanida bakteriyel
gastroenterit etkeni olarak Salmonella enfeksiyonlari akilda tutulmalidir. Bu raporda, SARS-CoV-2 enfeksiyonu igin gugl
laboratuvar veya epidemiyolojik kanitlarla birlikte semptomlar ve bulgulan nedeniyle basvuru sirasinda dncelikle MIS-C
tanisi digtintlimesine ragmen, kesin salmonelloz teshisi konan pediatrik hastalardan olusan bir vaka serisi sunulmustur.

Anahtar Kelimeler: Cocuklar, Yanlis Teshis, Multisistem inflamatuar Sendrom, SARS-CoV-2, Saimonelloz

INTRODUCTION

Multisystem Inflammatory Syndrome in Children (MIS-C) is
a newly reported phenomenon as a complication of severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
infection (1). This Syndrome is a more severe clinical condition
than the infection itself, named as “coronavirus disease 2019
(COVID-19)”, and characterized by an increased inflammatory
response (1, 2). The pathogenesis of MIS-C is unclear, but has
features overlapping with a possible autoimmune etiology and
suggestive of vasculitis (1). The patients typically presents 4-6

weeks after infection with fever, multi-organ dysfunction and
strongly elevated markers of inflammation, and have molecular
or serological laboratory evidence of SARS-CoV-2 infection, or
have a strong evidence of contact with an infected person (3).
Varied clinical signs and symptoms at initial evaluation were
described in MIS-C patients. Most of them have fever and
gastrointestinal symptoms alone or accompanied by changes,
suggestive of Kawasaki-like disease (4). The situation that makes
the disease so important is cardiac dysfunction that occurs in
almost half of the patients and results with shock or death (5).
However, knowledge about the clinical spectrum of MIS-C
remains limited, and the lack of a diagnostic test or universally
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accepted definition makes the differential diagnosis difficult and
causes it to be confused with many clinical situations (4, 5).
Identification of MIS-C is important because timely initiation
of treatment may help to correct the hyperinfammatory state,
prevent end-organ damage and death (2). As MIS-C shares
common features with other pediatric inflammatory and
infectious conditions including bacterial infections and sepsis,
the importance of differential diagnosis increases even more (1,
4). In addition, most of the MIS-C patients have gastrointestinal
symptoms such as diarrhea together with fever, and of course
infectious gastroenteritis with the same symptoms are frequently
encountered in pediatric practice (6).

In this report, a case series of pediatric patients was presented
diagnosed with salmonellosis, although a primarily diagnosis
of MIS-C at admission was considered due to symptoms and
findings together with strong laboratory or epidemiological
evidence for SARS-CoV-2 infection.

CASES REPORT

Five children (three females, two males) aged 2.5-11.5 years
who were admitted to a tertiary care hospital in the last three
months of 2020 were presented in this report. All of the patients
had a pre-diagnosis of MIS-C and a final diagnosis of confirmed
salmonellosis. The suspicion of MIS-C was based on the case
definitions established by the Centers for Disease Control and
Prevention (CDC) and the World Health Organization (WHO)
(7,8). For all patients, symptoms and physical examination
findings on admission, comorbidities, laboratory tests including
blood cell counts, C-reactive protein (CRP), procalcitonin,

interleukin-6, liver function tests, serum creatinine level,
coagulation tests, D-dimer, ferritin, blood culture, microscopic
examination and culture of stool, viral testing including reverse
transcription polymerase chain reaction (RT-PCR) for SARS-
CoV-2 from nasopharyngeal sample, antibody testing detected
IgM/IgG antibodies against SARS-CoV-2, imaging records,
supportive treatments, treatments for MIS-C, antibiotherapies,
and clinical outcome records were summarized separately in
Table I-lll.

Serovar determination was not performed on isolates
obtained from any patient, since sub-species determination
for Salmonella strains could not be performed in our center.
Therefore, it could not be understood whether the patients had
typhoid fever or invasive disease with non-typhoidal Salmonella
species. Patient 4 and 5 were bacteremic supported by blood
cultures. While all Salmonella strains were susceptible to
ceftriaxone, ciprofloxacin and trimethoprim-sulfamethoxazole,
ampicillin resistance was variable. However, clinical or laboratory
response to the treatment were not obtained in patients 4 and
5, and antibiotherapy was switched to other agents although
resistance to ceftriaxone was not detected. Fever resolved in
these patients after 24 hours of the treatment change. Their
clinical conditions improved, and no additional treatment was
applied for MIS-C.

Patient 4 was a previously healthy child with no cardiac problem.
Cardiac findings detected in echocardiography returned to
normal on follow-up, but 1st degree Atrioventricular (AV) block
was detected before discharge in serial electrocardiograms
(ECG) (shown in Table I). Arrhythmia improved without specific
treatment, and 24-hour ECG monitoring was reported as
normal during hospitalization. At the beginning of the process,

Table I: Demographic characteristics, symptoms / findings on admission, symptom duration, and molecular / serological
laboratory or epidemiological evidence of SARS-CoV-2 infection, for all patients.

Symptom  Physical Antibodies Contact with a

Patients Gender (Aeg;) Comorbidity :r?:e::ﬁg duration examination Rgg\zs_:(;r against  person infected
y ymp (day) findings SARS-CoV-2 with COVID-19
Toxicity,
Fever, diarrhea, respiratory .
1 Female 11.5 Canavan disease vomiting, and 1 distress, and positive  non-reactive
) . . (mother)
abdominal pain abdominal
tenderness
o Dehydration,
Fever, vomiting, toxicity and
2 Female 2.5 - diarrhea, and 3 y’. negative  reactive -
. . abdominal
abdominal pain
tenderness
Fever, vomiting, Er?gydratlon N
S Male 7.5 - diarrhea, and 7 : negative  non-reactive
abdominal (father)
weakness
tenderness
4 Female 4 - v, elsetiiie| 1 LelmyelEnon negative  non-reactive M
pain, and diarrhea and toxicity 9 (father)
" Dehydration,
Fever, vomiting, toxicity. and .
5 Male 2.5 Hypogammaglobulinemia diarrhea, and 2 o negative  non-reactive
abdominal (grandmother)
headache
tenderness
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Table Il: Laboratory tests and culture results of the patients.
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Patients
Laboratory tests
1 2 3 4 5
WBC (x10%/L) 12.94 4.92 12.96 3.71 2.99
Neu (x10%L) 10.61 4.46 8.31 2.37 1.95
Lym (x10%L) 0.6 1.19 2.6 1.02 0.68
Hg (g/dL) 18,5 11.5 12.6 11.5 11
PIt (x10%L) 248 265 392 217 214
CRP (g/dL) 26 71 58 180 210
Procalcitonin (ug/L) 0.3 0.22 0.16 115 226.8
IL-6 (pg/mL ) 4.14 3.14 28.5 7.7 232
ESR (mm/h) 9 15 83 32 86
Liver function tests Elevated Elevated Elevated Elevated Elevated
Kidney function tests Normal Affected Normal Normal Affected
Cardiac enzymes Normal Normal Normal Elevated Elevated
Coagulation tests Normal Normal Normal Prolonged Prolonged
D-dimer (mg/L) 1.1 1.8 0.9 19.2 3
Ferritin (ug/L) 25 29 226 511 239
Microscopic Z?(;eial_e?gooytes Abundant 2-3 leukocytes and  Abundant leukocytes and  Abundant
examination of stool erythrooyte/hpf leukocytes/hpf 5-6 erythrocytes/hpf 8-10 erythrocytes /hpf leukocytes/hpf
Salmonella Salmonella Salmonella Salmonella Salmonella
Stool culture enterica ssp enterica ssp enterica ssp enterica ssp enterica ssp
enterica enterica enterica enterica enterica
Salmonella Salmonella
Blood culture Negative Negative Negative enterica ssp enterica ssp
enterica enterica

CRP: C-reaktive protein (N: 0-5 g/dL), D-dimer (N: 0-0.55 mg/L), ESR: Erythrocyte sedimentation rate (N: 0-20 mm/h), Ferritin (N: 7-140 ug/L),
Hg: Hemoglobin (N: 11.2-14.6 g/dL), IL-6: Interleukin 6 (N: 0-3.4 pg/mL), Lym: Lymphocyte (N: 1.5-6 x109/L), Neu: NOeutrophil (N: 1.5-8
x109/L), Procalcitonin (N: <0.16 ug/L), WBC: White blood cell (N: 4.8-12 x109/L).

a clear distinction could not be made for the patient’s severe
cardiac findings as to whether it was due to MIS-C or
salmonellosis. However, the fact that the findings returned to
normal in a short time with antibiotherapy was considered as
salmonellosis-related cardiac involvement, and MIS-C diagnosis
was excluded. Abdominal findings of patient 4 and 5 returned
normal before discharge. While the source of transmission
for Salmonella enterica ssp enterica was consumption of raw
chicken and raw quail eggs in patient 4 and 5, a clear source for
bacterial contamination was not found in other patients. There
were no symptoms suggestive of salmonellosis in any of the
patients’ family members.

DISCUSSION

Salmonellosis is a disease of global public health importance,
and is directly related to water treatment, sewage disposal,
animal exposures, and food-handling practices (9). Salmonella
infections most often cause self-limiting gastroenteritis, but can
also cause invasive infections with severe organ involvement
that can result in morbidity or mortality (9, 10). Sepsis or

sepsis-like conditions associated with invasive disease may
not be attributed to Salmonella in the early period and may be
confused with other conditions (10). Especially, enteric fever
can mimic other infections of the reticuloendothelial system,
or non-infectious illnesses such as collagen vascular diseases
including juvenile rheumatoid arthritis and Kawasaki disease,
and lymphomas (11). Similarly, Kawasaki syndrome and other
vasculitis can be misdiagnosed as many infectious diseases
(12). On this background of differential diagnosis challenge,
MIS-C has emerged as an important cause of morbidity and
mortality with the COVID-19 pandemic, and entered the world
of pediatricians as a factor that causes serious confusion in
diagnosis and treatment of many diseases.

MIS-C is a post-infectious event that occurs in individuals
aged 0-21 years and causes symptoms a few weeks after
infection with COVID-19 (1,2). Fever is a constant sign for
MIS-C; cutaneous manifestations, abdominal symptoms
and cardiovascular collapse are also common findings in
most patients (13). Gastrointestinal manifestations including
abdominal pain, diarrhea and vomiting are observed in 92%
of patients; may be severe enough to require surgery, and also
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Table llI: Imaging records, supportive treatments, antibiotherapies and clinical outcomes, of the patients.

Patients iz Heslamliie] Echocardiography  Supportive treatments Ant|b|oth_e rapy/ Clinical outcome
X-ray ultrasonography duration
Oxygen and HFENC (High
’ Normal Normal Normal flow Inasal cgnnula) for Ceftriaxone / Cured
respiratory distress, 10 days
intravenous (iv) hydration
2 Undrawn Normal Normal IV hydration gititene / Cured
10 days
3 Normal Normal Normal IV hydration CEITEONS/ Cured
10 days
Diffuse wall PO IV hydration .
) ' left ventricle, mild ' Intermittent
thickening o . Intravenous Ceftriaxone / 4 .
N mitral insufficiency, . . outpatient
(6 mm) in ileal ) . . immunoglobulin (2 gr/kg)  days and
) pericardial effusion o . . . controls are
4 Normal  loops, mesenteric . . Acetyl salicylic acid (started Ciprofloxacin / 10 .
o in the posterior o ongoing due
contamination, and at anti-inflammatory days 5
. : ., wall (2-83 mm), and to cardiac
intraabdominal fluid : dose and decreased to :
(34 mm) bilateral pleural antiaggregant dose) involvement
effusion (3 mm) 9greg
Oval-shaped
hypoechoic lymph
node with a size of
10x19 mm in the Ceftriaxone
right lower quadrant, Secundum atrial IV hydration / 3 days and
5 Undrawn diffuse thickening of septal defekt Intravenous Trimethoprim- Cured
the intestinal walls P immunoglobulin (2 gr/kg)  sulfamethoxazole /
(4 mm) and a small 7 days

amount of fluid
between the bowel
loops

may be the only additional system findings accompanying fever
(13, 14). Cardiac findings are detected in almost 80% of the
patients, and half of the patients may progress to a severe
shock-like condition requiring intensive care follow-up (4, 13).
Due to increased cytokine responses and high inflammatory
markers together with other system involvements, and high risk
of morbidity and mortality, immediate intervention is essential
without delay (5). The necessity of immediate intervention
in this disease has revealed a new pediatric emergency, and
prompted clinicians to rapidly initiate MIS-C treatment to prevent
secondary complications in patients who have direct or indirect
contact with COVID-19 and present with non-specific signs
and symptoms suggestive of the syndrome. However, with
this rapid intervention, possible infectious and non-infectious
causes included in the differential diagnosis of MIS-C may be
overlooked or delayed in diagnosis. There will even be cases
that receive unnecessary treatment since there is no specific
marker to make definitive diagnosis of MIS-C. For this reason, a
careful analysis and careful examination of differential diagnosis
is very important both during the patient’s admission and during
the follow-up. All of the patients in this case series presented
with fever and significant gastrointestinal symptoms. In all of
them, the significant elevations in inflammatory markers and
strong evidence for infection or indirect contact with COVID-19
forced us to consider the diagnosis of MIS-C firstly. Some of
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the patients were even applied MIS-C initial treatments due to
the deterioration of the general condition and toxic appearance
on admission. Finally, stool and blood cultures obtained for
possible infectious causes led us to a definitive diagnosis. To
our knowledge, there is only one case report and one case
series in the literature, that were considered a pre-diagnosis
of MIS-C and were diagnosed with salmonellosis on follow-up
(15, 16). There are also rare case reports of pediatric patients
presented with findings indicative of MIS-C and were diagnosed
with different infectious disease except for salmonellosis (17,
18).

Salmonella serotypes are designated based on the
immunoreactivity of two cell surface structures, the O and H
antigens, and serovars are identified beyond differentiating
Salmonella isolates by subspecies level (18, 19). Clinically
important Salmonella consist principally of a single species,
Salmonella enterica, and S. enterica is further subdivided into six
subspecies that are designated by taxonomic names: enterica,
salamae, arizonae, diarizonae, houtenae and indica (17). The
S. enterica subspecies covering more than 2500 serovars
commonly encountered in clinical practice are grouped as
typhoidal and non-typhoidal (11). Infection caused by Salmonella
bacteria in the non-typhoidal group predominantly cause local
intestinal inflammation, while those in the typhoidal group lead
to systemic disease named as enteric (typhoid) fever (11, 13).



These differences in the manifestations of infection by the 2
groups of pathogens brings about changes in the approach
to infection and treatment plan (9-11). Among Salmonella
infections, early diagnosis and treatment of typhoid fever with
appropriate antimicrobials are essential (11). In Salmonella
gastroenteritis other than typhoid fever, antimicrobial treatment
do not have a clear indication (20). Because antibiotics do not
shorten the course of iliness and may prolong shedding of the
organism in the stool (20, 21). There are also exceptions to
the generalization that Salmonella gastroenteritis should not
be treated; and also non-typhoidal Salmonella strains could
cause disease mimicking enteric fever (11, 21). After all that
mentioned, subtyping and serovar determination of Salmonella
spp obtained in any culture is important. Unfortunately, serovar
determination was not performed on isolates obtained from our
patients, and we could not understand whether the patients
had typhoid fever or invasive disease with non-typhoidal
salmonella species. However, the use of raw animal products
in patients 4 and 5 made us think that non-typhoidal serovars
may be causative agents. The severity of clinical conditions and
significantly elevations in inflammatory markers of the patients
suggested invasive disease associated with Salmonella spp
and antibiotherapy treatments were arranged accordingly.
Salmonella enterica ssp enterica was observed in cultures
of all patients, but since serotyping could not be performed,
the antimicrobial treatments initiated were completed to the
appropriate time for enteric fever or invasive non-typhoidal
salmonellosis.

Varying degrees of AV blocks can occur for many reasons
including infections and infection-associated myocarditis
(22, 23). COVID-19-related cases and MIS-C patients with
myocarditis have also been described (24, 25). Peri-myo-
endocarditis and arrhythmias are well known complications of
Salmonella infections and have also been reported in children
(26). Abnormal echocardiographic findings detected in patient
4 were interpreted as heart failure due to myopericarditis and
secondary pleural effusion. Cardiac complications in this patient
may have occurred due to both MIS-C and salmonellosis.
However, the cardiac involvement was interpreted as releated
to the infection more than MIS-C, since the findings did not
gradually get worse and resolved spontaneously without
additional treatment for MIS-C.

MIS-C overlaps with many other infectious and inflammatory
diseases or syndromes that pediatricians often encounter
in daily practice. Maintaining a proper clinical suspicion for
other possibilities in the differential diagnosis is important in
children presenting with clinical signs / symptoms suggestive of
MIS-C and laboratory findings consistent with this syndrome.
Appropriate index of suspicion is essential to not to miss the
diagnosis of other possible infectious or non-infectious diseases
and avoid over-treatment due to the possibility of MIS-C. This
case series demonstrated the necessity of a careful treatment
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plan and a thorough review of other possible diagnoses in each
step in children admitted with features suggestive of MIS-C
along with severe elevations in inflammatory markers and
strong evidences for COVID-19. Salmonella infections should
be kept in mind as a causative agent of bacterial gastroenteritis
in the differential diagnosis of patients with suspected MIS-C
who present with increased cytokine levels accompanying fever
and gastrointestinal system findings.
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Cocukluk Cagi Akciger Hastaliklarinda Saglikli Beslenmenin
Onemi

The Importance of Healthy Nutrition in Childhood Lung Diseases
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oz

Saglikl beslenme akcigerlerin gelisiminde 6nemli bir role sahiptir. Birgok sistem Uzerine olumsuz etkiye neden olan
malnutrisyonun &zellikle solunum sistemi gelisimi ve akciger hastaliklar Uzerindeki etkileri, ileri yaslarda solunum
fonksiyonlarinda kalici bozulmaya yol agabiimektedir. Malnttrisyonun ¢ocukluk ¢aginda dnlenmesi, erken taninmasi
ve gerekli midahalelerde bulunulmasi morbidite ve mortaliteyi azaltmaya katkida bulunacakti. Bu derlemede;
saglikl beslenmenin akciger gelisimine etkisi, cocuklarda gortlen malnttrisyonun akciger hastaliklarinin sikigina ve
bu hastaliklarin klinik gidisine etkilerinin tartisiimasi, cocukluk ¢agi akciger hastalklarinda beslenme &nerilerinin ve
malnUtrisyonu dnlemeye yonelik cozUm énerilerinin incelenmesi, diinyada bu konuda alinan dnlemlerin gézden geciriimesi
amaclanmistir. Bebeklik ve cocukluk dénemindeki malnitrisyonun akciger sagligi ve solunum fonksiyonlarina etkileri net
bilinmemekle birlikte, yapilan galismalar erken ¢ocukluk dénemindeki malnutrisyonun solunum fonksiyonlarini olumsuz
yonde etkiledigini gdstermistir. MalnUtrisyon, hicresel immunite ve kazanilmis immdniteye etkilerinin yaninda akciger
gelisimine olan etkileri ile de solunum yolu enfeksiyonlari sikligini ve riskini artirmaktadir. Bunlarin yani sira bu etkiler kronik
akciger hastaliklar gelisme riskini de artirmaktadir. Cocukluk ¢aginda solunum yolu hastaliklarina bagh éldmlerin btytk
PAIimU 6nlenebilir lumlerdir. Ancak bu konuda etkili dnlemlerin alinmasi ve uygun yaklasimlarin yapilimasi énemlidir.
Anne sitU aliminin desteklenmesi, annenin gebelikte yeterli beslenmesi, mikrobesin 6gelerinin aliminin desteklenmesi,
kronik solunum yolu hastaliklarinda erken dénemde beslenme durumunun kontrol edilmesi ve &nlemlerin alinmasi
hastalarin ileri yastaki prognozunu olumlu etkileyecektir. Sonug olarak; ¢ocuklarin rutin izlemlerinde buyUmenin, yeterli
kilo alimi ve boy uzamasinin olup olmadiginin degerlendiriimesi 6nlenebilir sorunlarda erken mutdahaleler acgisindan
onemli bir yere sahiptir.

Anahtar Sézciikler: Cocukluk ¢agi akciger hastaliklar, Malndtrisyon, Nutrisyon, Solunum fonksiyonlar

ABSTRACT

Nutrition has an important role in the development of the lungs. Malnutrition, which causes adverse effects on many
systems, especially its effects on respiratory system development and lung diseases can lead to permanent impairment in
respiratory functions in older ages. Prevention of malnutrition in childhood, early recognition and necessary interventions
will contribute to reducing morbidity and mortality. In this review article, it is aimed to discuss the effects of nutrition on
lung development, the effects of malnutrition on the frequency of lung diseases in children and the clinical course of
these diseases, to evaluate nutritional suggestions and solutions to prevent malnutrition in childhood lung diseases, and
to review the measures taken in this regard in the world. Although the effects of malnutrition in infancy and childhood
on lung health and pulmonary functions are not known clearly, recent reports have shown that malnutrition in early
childhood adversely affects the pulmonary functions. Besides, malnutrition has effects on both cellular and acquired
immunity and on the frequency and risk of respiratory tract infections. Furthermore, all these influences increase the
risk of developing chronic lung diseases. Majority of deaths due to respiratory diseases in childhood are preventable,
however, it is important to take precautions and appropriate attitude in this regard. Supporting breastfeeding, adequate
nutrition of the mother during pregnancy, supporting the intake of micronutrients, controlling the nutritional status in
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the early period in chronic respiratory diseases and taking precautions will positively affect the prognosis of patients in older ages. In
conclusion, evaluation of the growth, adequate weight gain and height in the routine follow-up of children have an important role in terms

of early interventions in preventable conditions.

Key Words: Childhood lung diseases, Malnutrition, Nutrition, Pulmonary functions

GiRiS:

Saglikli beslenme akcigerlerin gelisiminde dnemli bir role sahiptir.
Malnttrisyonun, bircok sistem Uzerine olumsuz etkisi bilinmekle
birlikte dzellikle solunum sistemi gelisimi ve akciger hastaliklari
Uzerindeki etkileri, ileri yaslarda solunum fonksiyonlarinda kalici
bozulmaya yol agabilmektedir (1).

Malnutrisyon, disUk ve orta gelirli Ulkelerde yasayan ¢ocuklarda
mortalitenin 6énemli nedeni olmaya devam etmektedir (2,3).
Bu durumun en &nemli nedenlerinden biri malnttrisyonun
enfeksiyonlara vyatkinlk yapmasi ile birlikte, enfeksiyon
hastaliklarinin da malnttrisyona yol agmasidir. Malndtrisyonun
cocukluk caginda &nlenmesi, erken taninmasi ve gerekli
mudahalelerde bulunulmasi morbidite ve mortaliteyi azaltmaya
katkida bulunacaktir (2-5).

Bu makalede; saglikli beslenmenin akciger gelisimine etkisi,
cocuklarda gordlen malndtrisyonun  akciger hastaliklarinin
sikligina ve bu hastaliklarin klinik gidisine etkilerinin tartisiimasi,
cocukluk gagi akciger hastaliklarinda beslenme &nerilerinin ve
malndtrisyonu 6nlemeye ydnelik ¢ozUm Onerilerinin incelenmesi,
dinyada bu konuda alinan o&nlemlerin gdzden gegirilmesi
amaclanmistir.

1. Saglikh Beslenme ve Akciger Gelisimine Etkisi

Akcigerlerin gelisim sureci, biyokimyasal, mekanik ve anatomik
farkl evrelerden olusmakta olup postkonsepsiyonel 3. haftadan
baslayarak tlim gebelik ve dogum sonrasi dénemde de
devam etmektedir ve bu gelisimin 22 yasina kadar surdtgu
bilinmektedir. Gebelik dénemi, dogum slreci ve dogumdan
hemen sonra gelisen akciger hasari tum yasam boyunca akciger
saghgl ve solunum fonksiyonlarini etkilemektedir. Bebeklik ve
¢ocukluk dénemindeki malndtrisyonun ise akciger saghgi ve
solunum fonksiyonlarina etkileri net bilinmemekle birlikte, bu
ddénemde yasanan problemlerin de akciger boyutlarini etkiledigi
g&sterilmistir (1,6).

» Fetal D6nemde Beslenme ve Akciger Gelisimi

Fetal yasamda 6zellikle akcigerlerin sakkuler ve alveolar gelisim
evrelerinde genetik ve epigenetik faktorler alveollerin geligimini
olumsuz etkilemektedir, intrauterin blylme geriliginin de iletici
hava yollarinin gelisimine olumsuz etkisi bilinmektedir (6). Bu
konuda yapilan 5000 gocugun incelendigi bir kohort ¢calismasi
intrauterin bUydme geriliginin hava yolu direncini artinp solunum
fonksiyonlarini etkileyerek vizing ve astim gelisme riskine neden
oldugunu gdstermistir (7). DistUk dogum agirigi ile dogan
bireylerin erigkin yasta da maksimum solunum fonksiyonlarina
ulasamadiklari ve bu bebeklerde erigkin yasta kronik obstruktif
akciger hastaligi gelisme riskinin arttigi da bilinmektedir (8).
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Postnatal D6nemde Beslenme ve Akciger Gelisimi

Dogumdan sonra hava yollarinin boyutunda artig, alveollerin de
hem sayisi hem de boyutlarinda artis olmaktadir. Erken dogan
bebeklerde, akciger gelisiminde Ozellikle alveolar ve sakkuler
evrede (Gebeligin 24-40. haftasl) beslenme 6nemli role sahiptir,
bu nedenle de dogumdan sonra beslenme 6zellikle prematire
bebeklerde bu sure¢ postnatal ddnemde de devam ettiginden
Onemlidir. Bu bebeklerde yasamin erken dénemde postnatal
beslenmenin yeterli olmamasi hiperoksinin alveoller Uzerindeki
olumsuz etkisini artirmaktadir; bu durumun da bronkopulmoner
displazi patogenezinde etkili olacagi dustntlmektedir (1,6).

Anne sUtd ile beslenmenin ilk iki yasta viral enfeksiyonlarin
neden oldugu vizinge karsi koruyucu oldugu bilinmektedir (9).
Bu etkinin anne suttindin bagisiklik sistemini guiclendirici etkisine
bagl cocukluk cagi viral enfeksiyonlarinin sikligini azaltmasiyla
iliskili oldugu dtstnulmektedir. Bu konuda yapilmig bir sistematik
derlemede; &dzellikle 4 ayin Uzerinde anne sutu ile beslenen
bebeklerin formula besin alan bebeklerle karsilastinidiginda
solunum fonksiyonlarinin daha iyi oldugu goérllmustdr (10).
Bu bilgiler anne sUtinin akciger maturasyonunda gorevli
TGF beta gibi sitokinler ve blUylme faktorlerini aktive ederek
akcigerlerin gelisimini olumlu etkiledigini ve ileri yastaki solunum
fonksiyonlarini olumlu etkileyecegini distinddrmektedir (6).

* Bebeklik ve Cocukluk Déneminde Beslenme ve
Akciger Gelisimi

Bebeklk ve ¢ocukluk ddneminde beslenmenin akciger
gelisimine etkileri ile ilgili yeterli sayida ¢alisma bulunmamaktadir.
Alveoler gelisimin iki yasina kadar devam ettigi bilindiginden
bebeklerdeki malnUtrisyonun daha ge¢ ¢ocukluk donemindeki
malndtrisyonla karsilastinldiginda akciger saghgini ve akciger
gelisimini olumsuz yonde etkiledigi tahmin edilmektedir. Bu
konudaki kohort galismalar da bu gdérust desteklemektedir.
Ozellikle erken cocukluk dénemindeki malniitrisyonun solunum
fonksiyonlarini olumsuz yonde etkiledigi gosterilmistir (6,11).

2. Malnitrisyonun Tanimi ve Gocuklarda Malniitrisyonun
Etkileri

Diinya Saghgr Orgiti (DSO) malniitrisyonu; kisinin enerji ve /
veya besin alimindaki eksiklikler, asiriliklar veya dengesizlikler
olarak ifade eder. Buna gdre malnUtrisyon U¢ alt bagsliga
ayrilabilir (12):

a. Yetersiz beslenme: Zayifik (boya gore dustk agirlik),
bodurluk (yasa gore dusUk boy) ve dusUk kiloluluk (yasa
gbre dustk agirlk).

b. Mikro besinlerle (Vitamin, mineraller) ilgili yetersiz
beslenme: Mikro besin eksikliklerini veya mikro besin
fazlali@ini icerir.



c. Fazla kiloluluk: Obezite ve diyetle ilgili bulasici olmayan
hastaliklara bagl durumlar (kalp hastaligi, diyabet gibi).

Dinya Saghg Orgiti 2020 vili verilerine gére 5 yas alti
cocuklarda 47 milyon g¢ocukta zayiflik, 144 milyon ¢ocukta
bodurluk ve 38.3 milyon ¢ocukta fazla kiloluluk durumunun
6nemli bir saglik problemi oldugu goértimektedir. Bes yas alti
cocuk olimlerinin %45’inin yetersiz beslenme ile iligkili oldugu
bildirilmistir. Bu durum duslUk ve orta gelirli Ulkelerde dnemli
bir saglik sorunu olmaktadir. Malnttrisyonun ekonomik, sosyal
ve tibbi etkileri dinyada da énemili bir problem olmaya devam
etmektedir. Ozellikle kadinlar, bebekler, cocuklar ve adolesanlar
malnttrisyon agisindan risk altndadirlar. Bu nedenle de
Ozellikle konsepsiyon sonrasi 1000 gunU igeren yasamin erken
dénemlerinde beslenmenin dlizenlenmesi ve gereken 6nlemlerin
alinmasi uzun dénem etkileri nedeniyle 6Gnemlidir (12).

Yoksulluk, yetersiz beslenme ve buna bagli riskleri artirmaktadir.
Yoksul insanlarin - malndtrisyondan etkilenme olasiligi  daha
yUksektir. Ayrica, yetersiz beslenme saglik hizmetleri maliyetlerini
artirmakta, Uretkenligi dusurmekte ve ekonomik buUyUumeyi
yavaslatmaktadir, bu durum da yoksulluk ve hastalik ddngusint
devam ettirmektedir (12).

Yetersiz beslenen cocuklarda enfeksiydz hastalik sikliginin
artmasina ek olarak, daha siddetli hastalik riski mevcuttur ve bu
durum enfeksiyon durumunda akut dénemde ve kronik surecte
mortalite ve morbiditenin dnemli nedenidir (2).

MalnUtrisyon, htcresel imminite ve kazanilmis immuniteye
etkilerinin yaninda akciger gelisimine olan etkileri ile de solunum
yolu enfeksiyonlari sikligini ve riskini artirmakla birlikte kronik
akciger hastaliklari gelisme riskini de artirmaktadir. Sekil 1’de
malndtrisyonun akciger gelisimi ve akciger hastaliklar Uzerine
etkileri 6zetlenmistir (13).

3. Akciger Hastaliklar ve Malniitrisyon iliskisi

Solunum sistemi hastaliklari, mortalite ve morbiditenin énemli
nedeni olan hastaliklardir. Bebekler ve cocuklarin akciger
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hastaliklarina daha hassas oldugu; 6zellikle dlUsUk ve orta
gelirli Ulkelerde akciger enfeksiyonlarinin énemli bir mortalite
nedeni oldugu bilinmektedir (14). Bes yas alti cocuk olimlerine
bakildiginda yllik 6.6 milyon g¢ocuk o6limdnin oldugu ve
her yiIl 1.3 milyon ¢ocugun pndmoni nedeniyle kaybedildigi
gorulmektedir; pnémoniler bu olumlerin - 6nemli  nedenini
olusturmaktadir (15). Buna ek olarak malnUtrisyon veya HIV
enfeksiyonu da c¢ocuklarda 6lum sayisinda artisin - dnemli
nedenlerindendir. Malnttrisyon sadece pnémoni riskinde artis
ile iligkili degil, ayni zamanda hastaligin ciddi seyrinde ve buna
bagl olimlerle de yakindan iligkilidir (14). Malawi’de yapilan
ve 16475 cocukluk pndmoni olgusunun degerlendirildigi bir
galismada agir malndtrisyonun hipoksemi ile benzer sekilde
mortalite riskini artirdigi gosterilmistir (16). Kenya’da yapilan
4187 c¢ocugun alndigi baska bir calismada da hastanede
yatirlan agir pnémoni hastalarinin %25’inin malnttrisyonunun
oldugu ve bu durumun pnémoni agirigi ile birlikte hastanedeki
mortaliteyi artirdidi gosterilmistir (17).

TUberkUloz, HIV prevalansi ve malnutrisyon sikligi fazla olan
Ulkelerde mortalite ve morbiditenin dnemli nedenlerinden biridir.
Cocuklarda mikrobiyolojik tani koymadaki zorluklar nedeniyle
gocukluk cagi tiberkiloz yUkinun dogru bir sekilde dlctlmesi
zor olsa da, insidansi yUksek Ulkelerde c¢ocuklarin Ulkenin
toplam tUberkiloz yukinin %15 ila %Z20'sini olusturdugu
tahmin edilmektedir (14). Malndtrisyonu olan ¢ocuklarda artmis
tUberkUloz riskinin nedeni, malnttrisyonun sekonder immun
yetmezlige neden olarak konagin enfeksiyonlara yatkinhigini
artirmasidir. MalnUtrisyon hticre ici enfeksiyonlara ve &6lime
neden olan 6nemli bir risk faktdrl oldugundan beslenme
durumunun bozulmasi, latent enfeksiyonun reaktivasyonuna da
neden olabilir. TUberkulloz tedavisi sirasinda beslenme durumu
iyi olan cocuklarin tedavi yanitlarinin daha iyi oldugu gosterilmistir
(18). Bazi dusUk ve orta gelirli Ulkelerde malnutrisyon ile akciger
hastaliklari yUkU arasi iliski Tablo I'de sunulmustur (19-22). Bu
galismalar da agir malndtrisyonu olan ¢ocuklarda pnémoni,

Tablo I: Diisiik ve Orta Gelirli Ulkelerde Malniitrisyonu Olan Gocuklarda Akciger Hastaliklar YUk,

Referans Yil Ulke Calisma tipi Calisma grubu Bulgular
5 yas alti agir - o . :
Munthali ve ark.!? 2015 Zambia Gozlemsel malnUtrisyonu olan 9450 SHELS morlb|d|t(.aler. 432?'3 promont,
%5.3 septisemi, %6.8 tlberklloz
cocuk
Malnutrisyon son ¢ aydaki akut
Agarwal ve ark. 9 2015 Hindistan Gozlemsel 5 yas alti 458 cocuk solunum yolu enfeksiyonu sikligini
artinyor (OR=1.58).
Glney
Afrika, Gozlemsel 5 yas alti agir
Chisti ve ark.?" 2013 Etopya, calismalarin malnutrisyonu olan 747 %12 aktif tuberkuloz
Gambia, derlemesi gocuk
Tayland
Akut alt solunum yolu Malntrisyon, akut alt solunum yolu
Bhat ve ark. ?? 2013 Hindistan Gozlemsel enfeksiyonu olan 5 yas alti  enfeksiyonu gelisme riskini artiryor

107 gocuk (OR=1.75 %95 GA=1.84-3.67).
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Hucresel immunite

Kazanilmis immiinite

intrauterin akciger
gelisimi

Akut solunum yolu

enfeksiyonlan siklig
ve ciddiyetinde artis

Akcigerlerin Kronik akciger
gelisiminde anormallik . hastaliklan riskinde artig

Sekil 1: MalnUtrisyon, akciger gelisimi ve akciger hastaliklar iligkisi.

tUberkuloz riskini ve hastaliga bagl artmis mortalite oranini
gostermektedir.

Son vyillarda gocukluk ¢agl obezitesinin prevalansinda artigla
birlikte, bu artisin akciger sagligina etkileri de énemli bir sorun
haline gelmeye baslamistir (23). Uzun ddnemli c¢alismalar,
obezitenin ¢ocukluk ¢agr astmi gelisme riskini artirdigini
gostermistir (24). Obezitenin solunum fonksiyonlarina olan etkisi
brons hiperreaktivitesi ve obezitenin etkisi ile gelisen sistemik
inflamasyonla aciklanabilir (25). Obezitesi olan ¢ocuklarda
adipoz dokuda biriken makrofajlarin - Grettigi  inflamatuar
sitokinler ve adipokinlerin etkisi ile akciger ve immun sistem
dogrudan etkilenmektedir, bu durum sistemik inflamasyon
patogenezinde dnemlidir. Diger bir neden de 6zellikle karin ve
gbgus kafesindeki yag kitlesinde artig, akcigerlerin ve goégus
kafesinin  genislemesini  engelleyen bir sorun oldugundan
solunum fonksiyonlarinda dismeye yol agmaktadir (26).

Obezitenin astim ile nedensel iligkisi konusunda farkli ¢alismalar
bulunmaktadir (26,27). Erken okul cad doéneminde asin
kilolu veya obezitesi olan c¢ocuklarda ergenlik déneminde
astim riskinin arttigi gdsterilmistir. Bu ¢ocuklarin astima bagli
solunum fonksiyonlarinda disme ile iligkili olarak gunlik fiziksel
aktivitelerinin kisittanmasi da obeziteye neden olan 6nemli bir
durumdur (28). 2016 ve 2020 yillarinda yayinlanan iki farkli
sistematik derlemede obezitesi olan c¢ocuklar ve ergenlerin
akciger volumleri ve kapasitesinde digme oldugu bildirilmistir
(26,27).

Cocukluk c¢agdl obezitesinin neden oldugu durumlardan biri
de obstruktif uyku apnesidir ve bu durumun farkindaliginin az
olmasi tanida gecikmelere neden olmaktadir (23). Cocukluk
cagl obezitesinin obstruktif uyku apnesi gelisiminde bagimsiz bir
risk faktort oldugu gosterilmistir (29). Astimla benzer sekilde bu
cocuklarda da gorllen azalmis egzersiz kapasitesi obezitenin
artisina neden olmaktadir (24,29).

- Mikrobesinler ve Akciger Hastaliklar ile lliskisi
Mikrobesinler, akcigerlerin  dogumdan 6nce gelisiminde
onemli bir rol oynar ve akciger gelisiminin kritik asamalarindaki
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eksiklikleri, erken dogan bebeklerde solunum morbiditesi ve
sonraki yasamda vizing insidansinin artigi Uzerinde etkiye sahip
olabilir (30). Mikrobesinlerle iligkili malnUtrisyon enfeksiyonlara
yatkinigi ve agir hastalik gecirme riskini artirmakta; iyilesmeyi
geciktirmektedir. Annedeki eksiklikler, bebeklerde olumsuz
etkilere neden olmaktadir. Vitamin A, C, D, cinko, demir ve
folik asit 6nemli mikrobesinler olup c¢ocuklarda enfeksiyon
hastaliklarinin énlenmesinde ve tedavisinde kullanilan &nemli
mikro besinlerdir (2). Vitamin A, akciger gelisiminde rol
oynamaktadir ve enfeksiyonlara karsi immunolojik yanitta
etkilidir; eksikligi cocuklarda mortalite ve morbidite ile iligkili
bulunmustur. Vitamin D’nin de immunomodulatuar etkileri ile
enfeksiyonlara karsl koruyucu oldugu dusuntlmektedir. Yine
yeterli C vitamini ve ¢inko aliminin immdnolojik fonksiyonlar
artirarak pnémoni gibi enfeksiyonlara bagl morbiditeyi azalttig
gOsterilmistir (2,6).

4. GCocukluk Gagi Akciger
Beslenmeye Yénelik Oneriler

Hastaliklarinda Saglhkh

Cocukluk caginda solunum yolu hastaliklarina baglh élimlerin
blyUk bdlimu énlenebilir dltimlerdir. Ancak bu konuda etkili
Onlemlerin alinmasi ve uygun yaklasimlarin yapiimasi énemlidir.
Bu 6nlemlere uyulmasiyla pnémoniye bagh 6lumlerin %65’inin
2025 yilina kadar énlenebilecedi dustntlmektedir. Bu durumun
da saglk hizmetlerine ulagsimin artinimasi, beslenmenin
iyilestiriimesi, anne sutd aliminin  desteklenmesi, yasam
kosullarinin duzeltiimesi, ev ici ve ev digl hava Kirleticilerinin
azaltimasi ile mimkUn olacagr disinllmektedir (12).

* Cocuklarda Akut Solunum Yolu Hastaliklarinda
Beslenme Onerileri

a. Anne siitii ile beslenme:

Anne sUtlu ile beslenme, diusitk ve orta gelirli Ulkelerdeki
cocuklarda enfeksiyon sikligini azaltmakta ve yasam suresini
uzatmaktadir. Bu kadar guclt kanitlara ragmen dinyada her bes
cocuktan sadece ikisi ilk alti ayda anne sutd almaktadir. Anne
sUtinUn yetersiz alimina bagl gelisen akciger enfeksiyonlarini



azaltmak igin, anne sutlnu desteklemeye yonelik egitimlerin
verilmesi 6nemlidir (2). Filipinler’de yapilan bir galisma, anne st
ile beslenme egitim programi sonrasi 2-7 ay arasl bebeklerin
kontrollere gére daha saglikli olduklarini géstermistir (31). Anne
sUtdndn buna ek olarak aslya karsi gelisen antikor yanitini
artirdigina dair de kanitlar bulunmaktadir (2).

b. Annenin gebelikte yeterli beslenmesi:

Annenin gebelikte yeterli beslenememesi yenidoganin blylime
ve gelisimi Uzerinde olumsuz etkilere yol agabilir (2). Bu nedenle
de gebeligi suresince annenin beslenmesi desteklenmeli ve
mikrobesin  eksiklikleri  dnlenmelidir. Banglades’te yapilan
randomize kontrolli  bir calismada annenin gebelikte
¢inko aliminin bebegin blyumesini etkiledigi ve enfeksiyon
hastaliklarina bagl morbiditeyi azalttigr gosterilmistir (32).

c. Mikrobesin égelerinin desteklenmesi:

Vitamin A desteginin, solunum sistemi enfeksiyonlarina
etkisini arastiran farkli gcalismalar bulunmaktadir. Dinya Saglik
Orgltd’niin vitamin A ve pndmoni galisma grubu, gelismekte
olan Ulkelerde vitamin A desteginin  pndmoni insidansini
(RR=0.95 %95 Guven Araligi=0.89-1.01) etkilemedigini
gostermigtir. Vitamin A destegi 6 ay-5 yas arasi gocuklarda
kizamiga bagl mortaliteyi azaltmaktadir (2,6). 96203 anne
ve 6 ay alt 59042 bebegin alindigi 13 randomize kontrollU
calismay! iceren bir arastirmada anneye veya bebege vitamin A
destegi verilmesinin bebeklerdeki mortalite ve morbiditeye etkisi
gosterilememistir (33).

Vitamin C ile ilgili calismalara bakildiginda profilaktik veya tedavi
edici dozda C vitamini verilmesinin pndmoni insidansini azalttig
gosteriimistir. Ancak bu konu ile ilgili yeterli sayida randomize
kontrolli galisma olmamasina ragmen, maliyeti ve riskleri dUsUk
olmasi da goz dntine alindiginda pndédmoni tedavisinde vitamin
C destegdi uygulanabilir (2).

Vitamin D desteginin ¢ocuklarda pndmoni insidansi ve
ciddiyetine olan etkisi tam olarak bilinmemektedir. 11 plasebo
kontrolli  ¢alismay! igeren 5660 hastanin incelendigi bir
meta analizde vitamin D destegdi verilmesinin solunum yolu
enfeksiyonlarina karsl koruyucu oldugu (OR=0.64 %95 Gulven
arallgi=0.49-0.84) gosterimistir (34). Vitamin D eksikliginin
cocuklarda tlberkuloz enfeksiyonu ve tlberkiloz hastalidi ile
de iligkili oldugu bildirilmistir (2).

Cinko destegi verimesinin, cesitli calismalarda pnémoniye
bagl daha dusUk morbidite ve mortalite riskleriyle iliskili oldugu
gosterilmistir. Cocuklarda 2 ay-5 yas arasinda c¢inko destegi
verilmesinin pndmoni insidansini %13 azalttigr bildirilmistir. Bu
nedenle de gunlik veya haftalk ¢inko destegi veriimesinin
morbiditeye olan etkisi ile pndmonide gereksiz antibiyotik
kullanmini da azaltarak faydall olabilecedi dustnulmektedir
2,3).

* Cocuklarda Kronik Solunum Yolu Hastaliklarinda
Beslenmenin Onemi

MalnUtrisyon ve tekrarlayan akut solunum yolu enfeksiyonlari
kronik akciger hastaliklarinin gelisimine neden olmakta ve
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hastaliga bagl ciddi sonuglara yol agmaktadir. Bu nedenle
de beslenme kronik akciger hastaliklarinda hastaligin Klinik
gidisine etkilerinden dolayl dnemli yer tutmaktadir (2). Cocukluk
cagl astimi ile ilgili yapilan prospektif bir ¢alismada, yenidogan
dénemindeki akciger gelisiminin ve solunum fonksiyonlarinin
astim riski ile iligkili oldugu gosterilmistir (35).

Kistik fibrozis, interstisiyel akciger hastaliklari, bronsektazi,
primer siliyer diskinezi gibi kronik akciger hastaliklarinda
cocukluk caginda beslenmenin iyilestirilmesinin  daha lyi
solunum fonksiyonlari ile iligkili oldugu gdsteriimistir. Bu nedenle
de erken dénemde beslenme durumunun kontrol edilmesi ve
Onlemlerin alinmasi hastalarin ileri yastaki prognozunu olumlu
etkilemektedir (2). Anne sUtU ile beslenen gocuklarin mama ile
beslenen ¢ocuklara gore vizing insidansinin daha dustk oldugu
goérulmustdr. Diyetteki vitamin D, poliansature yag asitleri,
antioksidanlar ile astm insidansi arasindaki iligki bilinmektedir.
Ancak bu besin 6gelerinin desteklenmesinin astim klinik gidigi
ile iliskisini kanitlayan yeterli sayida ¢alisma bulunmamaktadir.
Bunun yaninda annenin gebelikte beslenme durumu ¢ocukluk
cagl astimi ile iligkili bulunmustur, gebelikte vitamin D alinmasi
ve poliansature yag asitleri aliminin astima bagl hastalik yikinu
azalttigl dustntlmektedir. Gelismekte olan Ulkelerde kronik
akciger hastaliklarina yonelik beslenme Onerileri ile ilgili yeterli
galisma bulunmamaktadir (2).

5. Gocuklarda Malniitrisyonu Onlemeye Yonelik Yapilmasi
Gerekenler

Gocuklarn buytme ve gelismesinin hizli oldugu yasamin ilk iki
yllinda beslenmelerine gereken 6nem verilmelidir. Bu nedenle
de anne sutline mumkun olan en kisa surede baslanmasi ve
ilk 6 ay sadece anne sutu ile beslenmeleri bebeklerin blylmesi
ve gelismesi icin dnemli bir yere sahiptir. Anne sutu ilk iki yil
devam edilmelidir. Altinci aydan itibaren, bebeklerin besin
ihtiyaclar artigindan anne sUtine ek olarak tamamlayic
besinlere gecilmesi 6nerilir. Tamamlayici beslenme, cocuklarda
artan ihtiyacla birlikte gelisebilecek yetersiz beslenmeyi 6nlemek
amaclyla altinci ayda baslanmalidir. Ayni zamanda bebeklerin
beslenmesi yeterli miktarda mikrobesin égelerini de icermelidir
(36).

Mikrobesin eksiklikleri vitamin ve minerallerin yetersiz alimina
bagh gelistiginden 06zellikle gebelikte ve erken ¢ocukluk
déneminde yeterli miktarlarda alinmasi desteklenmelidir.
Ornegin boy kisaligi ve bilissel fonksiyonlarda azalmaya neden
olan iyot eksikligi dnlenebilir bir nedendir. Benzer sekilde vitamin
A eksikligi bes yas alti gocuklarda gérulen énemli bir halk saghgi
problemi olup, vitamin A destedi uygulamasi kizamik ve ishal
gibi hastaliklarda mortalite riskini azaltmaktadir (36).

Annenin gebelikte yeterli beslenmesi, iyi bakim almasi ve saglikli
bir ortamda yasamasi, bebegin saglikl olmasiicin 6n kosullardan
biridir. Bu kosullarin uygun olmasi bebekte distk dogum
agirhigina neden olabilecek durumlarin dnlenmesi ve tedavi
edilmesiigin gereklidir. Yenidogan bebegin dogum agirligi, anne-
bebek sagligi ve beslenme durumlarinin dnemli géstergelerinden
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biridir. DUsUk dogum agirlikl bebeklerin yasamin ilk 28 guntinde
6lum riski yuksektir. Ek olarak bu bebeklerin yetiskin dénemde
obezite, diyabet gibi kronik hastalik risklerinin daha fazla oldugu
bilinmektedir.

Cocuklarin rutin izlemlerinde bUydmenin, yeterli kilo alimi ve
boy uzamasinin olup olmadiginin degerlendiriimesi dnlenebilir
sorunlarda erken mtdahaleler agisindan énemli bir yere sahiptir
(28).

6. Beslenme Uzerine Diinya Saglk Orgiitii ve Birlesmis
Milletlerin Hedefleri

Birlesmis Milletler (BM) genel kurulu 1 Nisan 2016’ da, 2016-
2025 vyillan arasindaki sUreyi beslenme Uzerine 10 yillk eylem
plani yili ilan etti. Bu plana gdre on yillk stre tim malnUtrisyon
tiplerini ele almak igin iyi bir firsat olarak diistiniimektedir. DSO
ve Birlesmis Milletler Gida ve Tarm Orgitii (FAO) liderligindeki
BM beslenme Uzerine 10 vyillk eylem plani, 6 temel alanda
politika eylemi gcagnsi yapmaktadir (12):

a. Sagliklibeslenme icin strdurdlebilir, dayanikli gida sistemleri
olusturmak;

b. Herkese sosyal koruma ve beslenme ile ilgili egitim vermek;

c. Saglk sistemlerini beslenme ihtiyaglarina uygun hale
getirmek ve temel beslenme mudahalelerinin evrensel
olmasini saglamak;

d. Ticaret ve yatinm politikalarinin beslenmeyi iyilestirmesini
saglamak;

e. Her yasta beslenme icin guvenli ve destekleyici ortamlar
olusturmak;

f. Beslenme yonetimini ve hesap verilebilirligi her yerde
gUclendirmek ve tesvik etmektir

Sonug olarak; ¢ocukluk c¢agdl solunum yolu hastaliklarinda
malnutrisyon 6nemli bir neden olarak karsimiza gikmaktadrr.
Cocuklarin izlemlerinde buytmenin, yeterli kilo alimi ve boy
uzamasinin  olup olmadiginin  degerlendiriimesi  dnlenebilir
sorunlarda erken mudahaleler acisindan 6nemili bir yere sahiptir.
Beslenme ile ilgili erken midahalelerin solunum yolu hastaliklarini
Onlemede ve iyilestirmede etkili oldugu kanitlanmakla birlikte bu
konuda yeni aragtirmalara ihtiya¢ bulunmaktadir.
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