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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 Hastaliklart AD Baskanliklari’'na,
Saglk Bakanligr’na bagh Egitim ve Arastrma Hastanelerinin
Bashekimlikleri'ne ve konu ile ilgilenen bilim insanlarina Ucretsiz
olarak ulastinimaktadir. Yayinlanan makalelerin tam metinlerine
www.tchdergisi.org adresinden Ucretsiz olarak ulasilabilir. Abonelik
islemleri icin IGtfen http://dergipark.gov.tr /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 gekilirse 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.gov.tr /tchd. For subscription please visit http://
dergipark.gov.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 boélimdne derginin basili boliminden ve
“http://dergipark.gov.tr /tchd./yazarlara bilgi” boliminden ulasilabilir.

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

Turkiye Cocuk Hastaliklar Dergisi’nin yayin dili ingilizcedir. Ancak dergi
degerlendirme igin Tirkge ve ingilizce yazilar da kabul edilimektedir.
Ancak Turkce yazilmis makalelerin yazarlarinin yazinin kabul edilemesi
durumunda yayinlanmak (izere dergiye yazinin ingilizce versiyonunu
yUklemeleri gerekmektedir.

Turkiye Gocuk Hastaliklari 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 sagligi, genetik, cocuk ve ergen psikiyatrisi
ve hemsirelik konularinda makaleler yayinlanabilir.

Derginin yayin ve yayin surecleri, Dinya 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 Editorleri 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 icin en 6nemli kriterler 6zgUnlik, yiksek
bilimsel kalite ve atif potansiyelidir. Degerlendirme icin gonderilen
yazilar daha dnce elektronik veya baslli bir ortamda yayinlanmamis
olmalidir. Dergi, degerlendirimek lzere bagka bir dergiye génderilen
ve reddedilen yazilar 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 Cocuk Hastaliklari Dergisi’ne gdnderilen 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 bdlimunde 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 kéttye 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 yazarldin asagidaki 4 kritere
dayanmasini dnerir:

1. Calismanin tasarimli, verilerin elde ediimesi, analizi veya yorumlanmasi

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

3. Yayinlanacak kopyanin son onayi.

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

Bir yazar, yaptigl galismanin bdlimlerinden sorumlu olmanin yani
sira, calismanin diger belirli bdlumlerinden hangi ortak yazarlarin
sorumlu oldugunu bilmeli ayrica yazarlar, ortak yazarlarinin katkilarinin
bUtlinligune glvenmelidir.

Yazar olarak atananlarin tUmd yazarlk icin dort kriteri de karsilamali
ve dort kriteri karsilayanlar yazar olarak tanmlanmalidir. Dort kriterin
timund  karsilamayanlara makalenin  baslik 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) Turkiye Cocuk Hastaliklari 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 gézden gecirilmesi asamalarinda
tim sorumlulugu Ustlenmeyi kabul ettigini bildiren kisa bir agiklama
gondermelidir.

Turkiye Cocuk Hastalklar Dergisi'ne gdnderilen bir galisma igin
bireylerden veya kurumlardan alinan mali hibeler veya diger destekler
Yayin Kuruluna bildiriimelidir. Potansiyel bir ¢ikar catismasini bildirmek
icin, ICMJE Potansiyel Cikar Catismasi Bildirim Formu, katkida bulunan
tim vyazarlar tarafindan imzalanmali ve gdnderimelidir. Editorlerin,
yazarlarin veya hakemlerin gikar catismasi olasiligi, derginin Yayin Kurulu
tarafindan COPE ve ICMJE yonergeleri kapsaminda ¢ézUmlenecektir.

Derginin  Yayin Kurulu, tim itiraz durumlanni COPE kilavuzlari
kapsaminda ele almaktadi. Bu gibi durumlarda, yazarlarin itirazlari
ile ilgili olarak yaz isleri burosu ile dogrudan temasa gecmeleri
gerekmektedir. Gerektiginde, dergi icinde ¢ozllemeyen olaylar
¢cozmek icin bir kamu denetgisi atanabilir. Bas editér itiraz durumlarinda
karar alma sUrecinde alinacak kararlarla ilgili nihai otoritedir.

Yazarlar Turkiye Cocuk Hastaliklar Dergisi'ne bir yazi gdnderirken,
yazilarin telif haklarini Turkiye Cocuk Hastaliklar Dergisi’'ne devretmis
olmayi kabul ederler. Yayinlanmamak tzere reddedilirse veya herhangi
bir sebepten yazi geri cekilirse telif hakki yazarlara geri verilir. TUrk
Turkiye Gocuk Hastaliklari Dergisi'ne ait Telif Hakki Devri ve Yazarlk
Formlarn (https://dergipark.org.tr/tr/pub/tchd adresinden indirilebilir).
Sekiller, tablolar veya diger basili materyaller de dahil oimak Uzere
basili ve elektronik formatta daha dnce yayinlanmis igerik kullaniliyorsa
yazarlar telif haklar sahiplerinden gerekli izinleri almalidir. Bu konudaki
hukuki, finansal ve cezai yukdmltlUkler yazarlara aittir.

Yazilarin sonuclarinin rapor edilemesi sirasinda genellikle istatistiksel
analizler gereklidir. Istatistiksel analizler uluslararasi istatistik raporlama
standartlarina uygun olarak yapiimalidir (Altman DG, Gore SM, Gardner
MJ, Pocock SJ. Tip dergilerine katkida bulunanlar icin istatistiksel
ybnergeler. Br Med J 1983: 7; 1489-93). istatistiksel analizler hakkinda
bilgi, Materyal ve Metot bélimdnde ayri bir alt baslik ile aciklanmali ve
bu slrecte kullanilan istatistiksel yaziimlar mutlaka belirtimelidir.

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

YAZILARIN HAZIRLANMASI

Yazllar, Tibbi Calismalarda Bilimsel Calismanin  Yurttdimesi,
Raporlanmasi, Dizenlenmesi ve Yayinlanmasi icin Uluslararasi Tibbi
Dergi Editorleri Konseyi (International Council of Medical Journal Editors
(ICMJE)) Onerileri'ne uygun olarak hazilanmalidir (Aralk 2019’da
glncellenmistir - http://www.icmje.org/icmje-recommendations). Bu
liste asagida gorulebilir.
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CONSORT Randominize kontrollli calisma

STROBE Gozlemsel epidemiyolojik calismalar

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 araciigiyla gdnderilen yazilar
degerlendirmeye alinmayacaktir.

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

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

Yazarlanin yazilan hazirlarken ve sisteme yiiklerken asagidaki
konulara dikkat etmesi gerekmektedir:

Telif Hakki Devri ve Yazarlik Formunun Kabulli ve ICMJE tyarafindan
dnerilen Potansiyel Cikar Catismasi Bildiim Formu Ik basvuru
sirasinda (katkida bulunan tim 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 basghgi bulunmalidir. Kapak
sayfasl yazarlarin adlarini, akademik Ginvanlarinin, ORCID numaralarini,
kurumsal/mesleki baglantilarini, yazinin kisa baglhgini (en fazla 50
karakter), kisaltmalari, finansal agiklama bildirimini ve cikar catismasi
bildirimini igermelidir. Yazi TUrkiye’de bulunan bir merkez tarafindan
goénderilmigse yazilar icin Turkge bir baslhk da gereklidir. Bir yazi
birden fazla kurumdan yazar igeriyorsa, her yazarin adini, ayr olarak
listelenen kurumlarina karsilik gelen bir Gst simge numarasi izlemelidir.
TUm yazarlar icin icin isim soy isim, e-posta adresi, telefon ve faks
numaralari 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 turt makalelerde ¢zet tek paragraf olacak sekilde hazirlanmali
e 300 kelime ile sinirl olmalidir. Bélumlendirilmis 6zet hazirlanmasina
gerek yoktur. Derlemeler 8000 kelime ve 60 kaynak ile sinirlandirimaya
calisiimalidir.

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 génderilmigse 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 harig).

Ana metnin icerecegi bolumler: Giris, Yontemler, Sonuclar, Tartisma
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Baslhk: En ¢ok 20 kelime

Yapisal 6zet: En gok 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 aciklayici oimalidr.

Kaynaklar: En ¢gok 40.

COrijinal - makaleler; ingilizce baslik, Ingilizce yapilandinimis 6zet
(yapilandiriimis, Ingilizce anahtar kelimeler. Yazi Turkiye’de bulunan bir
merkez tarafindan gonderilmisse Tlrkge baslik, Turkce yapilandirimis
ozet (Amag, Gere¢ ve Yontem, Sonug ve Tartisma olarak
yapllandinimistir) ve TUrkge anahtar kelimeler de gereklidir.

Cogu okuyucu ilk olarak baslik ve ¢zeti okudugu ign bu bélimler kritik
6neme sahiptir. Ayrica, cesitli elektronik veritabanlar yazilarin sadece
Ozetlerini indeksledikleri icin 6zette Gnemli bulgular sunulmalidr.

Makalenin diger bolumleri Giris, Gere¢ ve Yontemler, Sonuclar,
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: Sayi sinir yok ancak tam olarak gerekgelendiriimeli
ve aciklayici olmalidir.

Kaynaklar: 80’e kadar

Derleme makaleleri, tiptaki belirli konularin kapsamli olarak gdzden
gecirildigi, konunun tarihsel gelisimini, mevcut bilinenleri, arastirma
ihtiyaci olan alanlari igeren yazilarir. Konu hakkinda orijinal arastirmalari
yazarlar tarafindan yazimalidir. TUm derleme yazilar kabulden 6nce
diger yazilara esdeger degerlendirme sureclerine tabi tutulacaktir.
Derleme makaleleri sunlari igermelidir; Ingilizce baslik, ingilizce 6zet
ve Ingilizce anahtar kelimeler. Derleme Tirkiye’de bulunan bir merkez
tarafindan génderiimisse Turkce baslik, Turkce 6zet ve Tlrkge anahtar
kelimeler de gerekmektedir.

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, literatlirde yer almayan yeni
tedaviler sunanilging ve egitici olgularin secilmesine dikkat edilmektedir.
Olgu sunumu giris, olgu sunumu ve tartisma icermelidir.

Olgu sunumlar sunlari igermelidir; ingilizce baglik, ingilizce 6zet ve
Ingilizce anahtar kelimeler. Turkiye’de bulunan bir merkez tarafindan
gonderiimigse TUrkge baslik, Turkge 6zet ve TUrkge anahtar kelimeler
de gereklidir.

Editére mektup:

Kelime sayisi: En fazla 1500 kelime

Sekil ve tablolar: En fazla 3

Kaynaklar: En fazla 15

Editére mektup daha 6nce yayinlanmis bir makalenin  dnemli
bélumlerini, gézden kagan yonlerini veya eksik boltimlerini 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 6zet ve Anahtar Kelimeler dahil
edilmemelidir. Tablo, sekil, goérintl icerebili. Metin alt basliklar
icermemelidir. Yorum yapilan makaleye bu yazinin iginde uygun sekilde
atifta bulunulmalidir.



Tirkiye Cocuk Hastaliklart Dergisi / Turkish Journal of Pediatric Disease

Cilt/\ol. 14, No. 4, 2020

Vi

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 seffafigini artirmak ve
devam etmekte olan arastirmalar hakkinda ilgili kisileri bilgilendirmek
icin calisma 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 yonergelerine
uymalidir. Tim galismalar igin etik kurul onayr alinmis olmalidir. Klinik
arastirmalar icin tim protokoller, arastirma kayit numarasini ve kayit
tarihi verilmelidir.

Tablolar

Tablolar, referans listeden sonra ana belgeye dahil edimelidir ana
metin icine yarlestirimemelidir. Ana metinde atifta bulunduklar sirayla
numaralandiriimalidir. Tablolarin tzerine agiklayici bir baslik konulmalidir.
Tablolarda kullanilan kisaltmalar ana metinde tanimlansalar bile
tablolarin  altinda dipnotlarla tanmlanmalidir. Tablolarda sunulan
veriler, ana metinde sunulan verilerin tekrari olmamal, ancak ana
metni desteklemelidir. Kisaltmalar igin asagdidaki semboller sirayla
kullanimalidir: *, +, £, §, [I, 1, **, T—, 1.

Sekiller ve sekil alt yazilan

Sekiller, grafikler ve fotograflar, gdnderim sistemi aracilidiyla ayn
dosyalar (TIFF veya JPEG formatinda) olarak génderilmelidir. Dosyalar
bir Word belgesine veya ana metne yerlestiriimemlidir. Sekil alt
birimleri oldugunda, alt birimler tek bir goérintl olusturacak sekilde
birlestirimemeli, her alt birim, basvuru sistemi aracilidiyla ayri ayri
yUklenmelidir. Resimlerin Uzerine etiketleme (6rnegin a,d,c,d gibi)
yaplimamalidir. Sekil altyazilarini desteklemek icin gértntllerde kalin
ve ince oklar, ok uglar, yidizlar, yidiz isaretleri ve benzeri isaretler
kullanilabilir. Gorinttlerde bir bireyi veya kurumu gdsterebilecek her
turld bilgi kor edilmelidir. Génderilen her bir seklin ¢6zinurligu en
az 300 DPI olmalidir. Degerlendirme slrecinde gecikmeleri dnlemek
icin, génderilen tUm sekiller net ve buylk boyutlu olmalidir (en kictk
boyutlar: 100 x 100 mm). Sekil aciklamalar ana metnin sonunda
metindeki siraya gore ayri ayri listelenmelidir.

Makalede kullanilan tim kisaltmalar ve akronimler, hem 6zet hem de
ana metinde ilk kullanimda tanimlanmalidir. Kisaltma, tanimin ardindan
parantez i¢inde verilmelidir.

Ana metinde bir ilag, Urln, donanim veya yazilim programindan
bahsedildiginde, Urinin adi, Grlnin Udreticisi ve sehri ve sirketin
Ulkesini (ABD’de ise eyalet dahil) iceren Urln 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 icinde belirtimeli ve
ana metin icinde belirtildikleri sirayla numaralandirimalidir.  Orijinal
makalelerin kisitliliklar tartisma bolimU icinde sonug paragrafindan
once belirtiimelidir.

KAYNAKLAR

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

Medicus” veya “ULAKBIM/Turkish Medical Index” de listelendigi gibi
kisaltimalidi. MUmkUn oldugunca vyerel referanslar kullanimaldir.
Kaynaklar asagidaki érneklere uygun olarak yazilmalidir.

Kaynak dergi ise;

Yazar(lar)in soyadi adinin bagharf(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 kisaltiimis ismi

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

numarasl.

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

kisaltimig ismi (http://www.ncbi.nlm.nih.gov/sites/entrez/query.
fcgi?db=nIimcatalog) Yil;Cilt

(Suppl. Ek sayis):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 béliim ise;

Bolim yazar(lar)inin soyadi adinin basharf(ler)i. Bolim basldr. In:
Editor(ler)in soyadi, adinin basharf(ler)i (ed) veya (eds). Kitabin adi.
Kaginci baski oldugu. Basim yeri: Yayinevi,

Baski yili:BolUmUn 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(lar)n soyadi adinin basharf(ler)i. (6 ve daha az sayida yazar
icin yazarlarin timd, 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  baslg!.
Varsa In: Editor(ler)in soyadi adinin bagharf(ler)i (ed) veya (eds).
Kitabin adi. Toplantinin adi; Tarihi; Toplantinin yapildigi sehrin adi,
Toplantinin yapildigi  Glkenin 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 tima, 6’nin Uzerinde yazari bulunan makaleler icin ilk 6 yazar
belirtiimeli, Tlrkge kaynaklar igin “ve ark.”, yabanci kaynaklar igin “et
al.” ibaresi kullaniimalidir). Makalenin basligi. 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). Erigim
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. Fibrillin-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 acgikimali, dizeltimis kopyaya yazilacak metin
bu agiklamanin altina eklemelidir. Dizeltme yapiimis kopya dergiye
ayr bir kopya olarak ytklenmelidir. Duzeltimis yazilar dizeltme
isteginin gonderilmesinden itibaren 30 gln iginde gdnderiimelidir.
Yazinin  dizeltimis kopyasiistenilen sUrede goénderiimezse yazi
sistemden ototmatik olarak dusurtlecektir ve tekrar basvuru
yapilmasi gerekecektir. Eger yazarlar ek zaman talep ediyorlarsa bu
taleplerini ilk 30 gunltk stire sona ermeden 6nce dergiye iletmelidir.

Kabul edilen yazilar dilbilgisi ve noktalama isaretleri ydéntinden kontrol
edilir. Kabul stireci ve diizenleme islemleri tamamlandiktan sonra yazi
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Yazar Listesi/Sirasi Degisimi

Yazi gonderildikten sonra yazar listesinin/sirasinin  degistirilimesi (
yazar adlarinin silinmesi veya yeni yazar adi eklenmesi gibi) talepleri
yayin kurulunun onayina tabidir. Bu talep yazar degisiklik formunun
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icerecek sekilde doldurulmalidir: Talebin gerekgesi, yani yazar listesi,
tim yazarlar tarafindan (yeni ve eski) imzalanan yeni bir telif hakki
transfer formu, yeni yazar tarafindan imzalanmis ¢ikar catismasi formu.

Yazinin Geri Cekilmesi Talebi
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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
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rejected for the publication. The submission of previous reviewer
reports will expedite the evaluation process. Manuscripts that have
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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,
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guidelines.
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criteria recommended by the International Committee of Medical
Journal Editors (ICMJE - www.icmije.org). The ICMJE recommends
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1. Substantial contributions to the conception or design of the
work; or the acquisition, analysis, or interpretation of data for the
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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. For manuscripts sent by the authors
in Turkey, a Turkish title, Turkish structured abstract (structured as
Objective, Materials and Methods, Results and Conclusion) and
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Turkish key words are also 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 structured and Turkish key words 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 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.

Study Protocols:

The Turkish Journal of Pediatric Disease welcomes study protocols
to improve the transparency of research and inform the scholarly
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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: *, 1, £, §, ||, 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
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.
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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.
fcgi?db=nlmcatalog). 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
=nimcatalog). 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):S2755-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: Philips 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-
B,

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/
nature/journal/v451/n7177/full/451397a.html.  Aaccessed 20
January 2008.
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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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Kronik Hastaligl Olan Gocuklarda Mevsimsel influenza
Asilamasi :Bir Uglincii Basamak Saglik Merkezi Deneyimi
Seasonal Influenza Vaccination in Chronically Ill Children : The

Experience of A Tertiary Healthcare Center
Aysun KARA UZUN

Department of Social Pediatrics, University of Health Sciences, Ankara Child Health and Diseases, Hematology Oncology Training
and Research Hospital, Ankara, Turkey

ABSTRACT

Objective: Seasonal influenza vaccination is place an important role in the prevention of children with chronic disease.
However, the vaccination rate in this group is sub-optimal and far from the public health goal. The aim of this study is to
contribute to research addressing the need for a higher rate of seasonal influenza vaccination of chronically ill children
at our center.

Material and Methods: This study was conducted in Ankara Child Health and Diseases, Hematology Oncology
Training and Research Hospital and is a single-center retrospective study. The study covers 3 consecutive flu seasons
between October 2015 and May 2018.

Results: Seasonal influenza vaccine was administered to 315 chronically ill children in 3 consecutive flu seasons.
During three seasons between October 1, 2015 and May 31, 2018, 12,690 chronically ill children were admitted to our
center in the same diagnoses as children who were vaccinated. Of these 315 children, 87.0% had asthma, 4.4% had
selective deficiency of immunoglobulin A, 2.2% had nephrotic syndrome, 1.6% had diabetes mellitus, 1.3% had cystic
fibrosis, 1.3% were hematopoietic stem cell transplantation patients, 0.96% had cerebral palsy, 0.64% had Duchenne
muscular dystrophy, and 0.6% had acute lymphoblastic leukemia.

Conclusion: In this study, seasonal influenza vaccination rates of chronically ill children increased gradually in these 3
influenza seasons. However, the number is still low. It is clear that we need a plan to increase the vaccination rates of this
patient group at our center.

Key Words: Child, Chronic illness, Influenza, Vaccination

oz

Amac: Kronik hastaligi olan ¢ocuklarin korunmasinda mevsimsel influenza agilamasi énemli rol oynamaktadir. Bununla
birlikte, bu grupta asilanma orani olmasi gerekenin altindadir ve halk sagligi hedefinden uzaktir. Bu ¢alismanin amaci;
kronik hastaligi olan ¢ocuklarin mevsimsel influenza agillamasi ihtiyaglarinin merkezimizde daha yUksek oranda
karsilanabilmesine yonelik calismalara katki saglamaktir.

Gerec ve Yontemler: Bu calisma Ankara Cocuk Sagligl ve Hastaliklar Hematoloji Onkoloji EJitim ve Arastirma
Hastanesi’nde yapilmistir ve tek merkezli, retrospektif bir calismadir. Calisma Ekim 2015 ile Mayis 2018 tarihleri arasindaki
ardisik 3 influenza sezonunu kapsamaktadir.

Bulgular: Ardisik 3 influenza sezonunda 315 kronik hastaligi olan ¢ocuga mevsimsel influenza asisi uygulandi.
Hastanemize 1 Ekim 2015 ve 31 Mayis 2018 tarihleri arasindaki (i¢ sezonda, asi uygulanan ¢ocuklarla ayni tanilardaki
12.690 kronik hasta ¢ocuk kabul edilmistir. Bu 315 cocugun %87’si Astim, %4.4°U Selektif IgA eksikligi, %2.2'si Nefrotik
Sendrom, %1.6'sI Diyabetes Mellitus, %1.3’0 Kistik Fibrozis, %1.3’0 Hematopoetik Kok Hlcre Nakli yapilan hasta,
%0.96’sI Serebral Palsi hastasi, %0.64’0 Duchenne Muskduler Distrofi hastasi ve %0.6’si Akut Lenfoblastik Losemi
hastasidir.
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Sonug: Bu ¢calismada; kronik hastalikli gocuklarin mevsimsel influenza asilama oranlari bu 3 influenza sezonunda giderek artmistir. Ancak
sayl halen disUktUr. Merkezimizde bu hasta grubunun asilama oranlarini artiracak planlar yapmamiz gerektigi aciktir.

Anahtar Sézciikler: Cocuk, Kronik hastalik, influenza, Asllama

INTRODUCTION

Influenza is an acute respiratory illness caused by influenza
A or B viruses, which occurs in outbreaks worldwide every
year, mainly during the winter seasons (in temperate climates).
Among healthy children, influenza generally is a self-limited and
uncomplicated disease. However, it can be associated with
severe morbidity and mortality in healthy children and certain
groups of children and adults who are at increased risk of
severe or complicated illness from influenza (1). Immunization
is the most effective means of preventing influenza infection.
Children are important vectors for the spread of disease.
Increasing the numbers of immunized individuals also may
reduce influenza among unimmunized contacts within the
household and community. This may be particularly helpful
in preventing influenza infection among infants younger than
six months and high-risk individuals who did not receive the
vaccine (2). In a previous study in Japan covering elementary
schoolchildren aged 7-12 years, during the 2014-2015 influenza
season, high vaccine coverage was significantly and negatively
correlated with low-level influenza epidemic among elementary
school. However, no protective effects of non-pharmaceutical
interventions, such as mask wearing, hand washing, and water
gargling, were detected (3). In the United States, the Center for
Disease Control and Prevention’s and the American Academy
of Pediatrics recommend universal annual influenza vaccination
for persons =6 months (4). However, recommendations for
influenza vaccine vary from country to country. The Advisory
Committee on Immunization Practices (ACIP) has identified
some of chronic medical conditions (asthma, chronic pulmonary
disease, cardiac disease, immunosuppression, chronic renal
dysfunction, metabolic and endocrine conditions etc.) for which
annual influenza vaccination is recommended (5).

Vaccine uptake in chronically ill children are sub-optimal and far
from the public health goal (6). The aim of this study is to find
out the need for a higher rate of seasonal influenza vaccination
of chronically ill children at our center. And also we reviewed
literature regarding with this topic. In Turkey there is very little
data on seasonal influenza vaccination of these groups of at-
risk children. With our study results, we aim to increase the
seasonal influenza vaccination rates of these children in our
country.

MATERIAL and METHODS

We conducted a monocentric retrospective investigation in
Ankara Child Health and Diseases, Hematology Oncology
Training and Research Hospital. In our hospital there are
approximately 500.000 out-patient admissions and 16.000

patient hospitalizations annually. The study covers 3 consecutive
flu seasons between October 2015 and May 2018. In Turkey,
every year the vaccination campaign begins in October and
ends in May.

In this study, we used variables from the Well Child Clinic’'s
Vaccine Unit and statistical data from the hospital. The ICD-
10 version was used for the diagnosis of chronic diseases
(7). Seasonal influenza vaccine was administered to children
in our unit with chronic iliness on the list designated by ACIP
(5). Since our hospital is a large center for hematopoietic stem
cell transplantation (HSCT), HSCT patients were vaccinated
in addition to those on the above list (8,9). Healthy children
without chronic ilinesses were excluded from the study.

Turkey’s influenza vaccination programme covers persons
with clinical risk factors, pregnant women, those aged 65
years and older. The Turkish National Advisory Committee on
Immunization recommends influenza immunization for people
at high risk of serious infection as well as for their contacts (10).
Social Security Institution in Turkey, if the disease is documented
by a health report, it meets 1 dose of influenzae vaccine per
year in all risk groups (11).

The influenza vaccine which has been registered by the Ministry
of Health of Turkey have been used in this 3 consecutive flu
seasons. For the pediatric population, the vaccination strategy
depends on the age. Between six to 35-month-old children: 2
half dose (0.25 ml) of vaccine are given for primary immunization
and only 1 half dose for booster. Between three to eight-year-
old children: 2 doses (0.5 ml) within a month are administered
for primary immunization and 1 dose for booster. Above 9-year-
old children only one dose is given. Each dose was given by
intramuscular injection.

Ethical approval was obtained for this study numbered 2018-
155 from the University of Health Sciences, Ankara Child Health
and Diseases, Hematology Oncology Training and Research
Hospital.

Statistical analyses:

Analyzes were performed SPSS 22 (IBM Corporation, Armonk,
NY) and e-picos program. Categorical data were given as
frequency and percentage. Chi-square test was used for
categorical data. Differences were considered statistically
significant with P values of < 0.05.

RESULT

Of the 315 chronically ill children receiving seasonal influenza
vaccine, 33.7% were female (106/315) and 66.3% were male
(209/315). The mean age of the patients was 87.2+43.9 months

Turkiye Cocuk Hast Derg/Turkish J Pediatr Dis / 2020; 14: 280-285



282 Kara Uzun A

Table I: Distrubition of seasonal influenza vaccine administered to chronically ill children according to disease in 3 consecutive flu
seasons, the number of chronically ill children admitted to the hospital having the same diagnoses in these 3 consecutive flu seasons

in our hospital.

Seasonal influenza vaccine administered to chronically
ill children according to disease in 3 consecutive
flu seasons. The number of chronically ill children
admitted to the hospital having the same diagnoses in

Disturbation of vaccination
rates according to the
flu seasons and chronic

these 3 consecutive flu seasons LLSELD
e o3 ~3 2 @ 3 e & ®
5% §9& §% g2 33 gE W' g g 0§
g8 g% g2 g% &8 g% gg 8z g¢
bg &% Hg 55 B2 58 Ba Ha 5Ha
w® o2 © a © 2 ~ @ ~ 2 0w 0 © 0 N O
=% & 5§ 56 52 S o B Bl
8% qQf8 Yo N3 Qo N8 N s N s NE
o3 oo S>3 S o S 3 = S = =
- =0 s & T o0 = ] - - \F
5 352 3 52 5 52 S s 3
Acute lymphoblastic leukemia 106 0 69 0 118 2 295 0.00 0.00 1.69
Selective deficiency of
immunoglobulin A 57 7 59 5 85 5 218 12.28 8.47 5.88
Diyabetes mellitus 61 0 138 1 81 4 285 0.00 072 4.94
Cystic fibrosis with pulmonary
manifestations 4 0 1 0 14 4 23 0.00 0.00 2857
Asthma 2457 22 2524 148 3456 143 8750 0.90 5.86 4.14
Nephrotic syndrome 69 0 62 5 56 6 198 0.00 8.06 10.71
HSCT patient 41 1 49 1 102 2 196 2.44 2.04 1.96
Serebral palsy 1294 0 710 0 517 8 2524 0.00 0.00 0.58
Duchenne muscular dystrophy 94 2 60 0 45 0 201 2.13  0.00 0.00
TOTAL 4183 32 3672 160 4474° 169 12690 0.77 4,36 3.78

“Total number of chronically ill children vaccinated and unvaccinated in each flu seasons. TTotal number of children with and without vaccination in

each chronic disease during 3 flu seasons.

Table II: Distribution of seasonal influenza vaccines administered to chronically ill children in different flu seasons.

Flu seasons

Number of children vaccinated

n %

2015-2016 season 20 6.3
2016-2017 season 120 38.1
2017-2018 season 132 41.9
2015-2016 and 2016-2017 seasons 6 1.9
2015-2016 and 2017-2018 seasons 8 1.0
2016-2017 and 2017-2018 seasons 31 9.8
Number of children vaccinated in 3 seasons 3 1.0
Total 315 100

(10 months-18 years). 0.6% (2/315) of the patients were 10-
12 months of age, 34.6% (109/315) were 1-5 years of age,
64.8% (204/315) were over 5 years of age. Table | provides
some information on seasonal influenza vaccine administration.

Table Il shows the distribution of seasonal influenza vaccines
administered to 315 chronically ill children in different flu
seasons.
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The number of vaccines administered to these children in
our hospital during 2016-2017 and 2017-2018 flu seasons
increased compared to 2015-2016 flu seasons (p<0.001).
However, the increase in the number of vaccinations in 2017-
2018 flu season is not statistically significant compared to
2016-2017 flu season (p=0.186).



DISCUSSION

Influenza immunization of chronically ill children is important
because they are particularly predisposed to more severe
disease and complications. Chronic medical conditions
are in fact associated with a higher rate of influenza-related
complications, as measured by hospitalization, outpatient
visits, and antibiotic prescriptions. However, vaccine uptake in
this group is sub-optimal and far from the public health goal
(6,12). In a multicenter study of children aged 6 months to 18
years, 143 patients were hospitalized during a pandemic in 55
of these patients, comorbid conditions were present and most
patients with neurological or pulmonary comorbidities required
hospitalization (13). In a study conducted in Madrid, Spain
during the 2009 influenza season, influenza vaccine coverage
was found to be 27.1% in children with chronic illness between
6 months and 14 years of age; it was particularly high among
diabetics (41.1%) and particularly low in children with other
pulmonary conditions (15.2%). The researchers indicated that
these rates were lower than desired (14).

There are very few studies in Turkey which have examined
seasonal influenza vaccine coverage rates and factors
affecting immunization of chronically ill children. Studies are
mostly related to seasonal influenza vaccination in the adult
risk group. In Turkey, in a study involving 366 children with
chronic neurological disease, 86.6% of children and 92.6%
of household contacts had not received seasonal influenza
vaccine previously (15). Also in another study, which was
conducted in 566 adults with chronic illness in Turkey, 21.7% of
the participants had been vaccinated that year, 57.8% did not
want to have the vaccine. Vaccination rates were significantly
higher among participants =65 years of age (56.4%), and those
who were vaccinated regularly every year (22.2%). Half of the
participants did not know that the vaccine was reimbursed
for people at risk. The most common reason for refusing the
influenza vaccine was not getting the flu frequently (51.2%).
Fear of side effects, concerns about the vaccine’s effectiveness,
and a belief that vaccine causes the flu were other common
reasons for not being vaccinated. Of the participants, 77%
believed that getting official information or a recommendation
from a physician would influence their decision about seasonal
influenza vaccination (16). In a study in Turkey, adult patients
with asthma also were found that their knowledge of influenza
infections and seasonal influenza vaccine was insufficient (17).

Many studies have been conducted to examine possible ways
of increasing influenza vaccination uptake and the reasons for
decline in vaccination rates. The decision of whether to undergo
influenza vaccination is complex, and the reasons underlying
the decision may vary over time. Studies have indicated
that missed immunization opportunities in vaccine-eligible
individuals during the routine health care follow-up, contribute
significantly to low influenza immunization rates among children
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with chronic medical conditions (18). A study of 926 chronically
ill children, which were between 6-72 months of age in the
2002-2003 influenza season was conducted in the US. Of
these patients, 89% had asthma and 11% had other chronic
conditions. Missed opportunities for vaccination, occurred
at 78% of children with asthma and 74% in other high-risk
conditions. Parents of unimmunized children reported lack of a
physician recommendation and low perceived susceptibility to
influenza as the primary reasons for not immunizing their child
(6). Another reason for failure to immunize chronically ill children
is inadequate policies and inconsistent enforcement of policies.
There has also been wide variability in immunization policies for
chronically ill children (19, 20).

Our study has found that the vaccination rates of asthmatic
patients, as in the case of patients with other chronic diseases,
are low at our hospital. In another study, a school-based health
center program was implemented. As a result of this program,
the rate of vaccinated asthma students increased from 11% to
47% (21). In a study in Israel in 2012, the study group included
186 children with a median age of 7.6 years and their parents,
who attended the cardiology institute of a tertiary pediatric
medical center. Thirty-six percent had been vaccinated in
the previous influenza season. Vaccination was unrelated
to the child’s age or sex or the parents’ education. Factors
significantly affecting the decision of the parents to have their
child vaccinated were their knowledge, beliefs and conceptions
about the vaccine and their receipt of a recommendation to
do so from the pediatrician or cardiologist (22). In our study,
66.3% of the patients receiving seasonal influenza vaccine were
male and approximately 65% were over 5 years of age. This
can be explained by the fact that the majority of the children
with chronic diseases who were admitted to the hospital in
3 consecutive flu seasons were over 5 years of age and the
number of boys was higher.

In our study, as shown in Tables Il, in the 2015-2016 flu season,
a total of 32 children with chronic illness were vaccinated with
seasonal influenza vaccine; this number reached 160 patients
(a 5-fold increase) with the addition of 151 new patients in the
2016-2017 flu season. In the subsequent flu season, 132 new
patients were added and reached a similar number of patients
in the 2016-2017 flu season (n=169). Although it is well below
our target of meeting the vaccination requirements of our
patients in chronically ill children at our hospital, this increase
is promising. Influenza vaccination rates in these children
are increasing all over the world. Life expectancy in chronic
diseases is gradually increasing. Therefore, efforts to improve
the quality of life of these patients are increasing. We think that
the increase in the knowledge, experience and awareness of
vaccination of healthcare providers in departments dealing
with chronic diseases is effective in increasing the influenza
vaccination rates at our hospital. Also, providing to increase the
knowledge and awareness of the families of these patients is

Turkiye Cocuk Hast Derg/Turkish J Pediatr Dis / 2020; 14: 280-285



284 Kara Uzun A

effective in increasing the influenza vaccination rates. In addition,
we think that the more active study of the vaccination unit and
the higher inclusion of this issue in the education curriculum of
the healthcare providers are effective in increasing the influenza
vaccination rates at our hospital. Also, concerning this increase,
we think that the priority given to this issue in the institutions
and organizations that make health-related decisions in our
country has also played a key role (10,11, 21-25).

Many studies have been conducted to increase seasonal
influenza vaccination in children with chronic disease and
the importance of physicians’ recommendations to increase
seasonal influenza vaccination uptake among chronically ill
children. Health professionals and general practitioners, working
in departments following patients with chronic diseases must be
aware of influenza vaccination and should make every effort to
better inform their patients and parents of the risks of flu iliness
and the benefits and safety of the vaccination (26). Physicians
should recommend the vaccine to risk groups and have legal
responsibilities. Because chronically ill children regularly visit
outpatient clinics, offering seasonal influenza immunization
in these settings is an effective approach to reduce missed
opportunities. Promotional and informational material on that
topic should be available in outpatient clinics, reaching most
parents of chronically ill children. Delivering immunization in
clinical settings and reducing administrative barriers to obtaining
immunization services within clinics are strategies enhancing
access to immunization services. In a study, education and
interventions such as the use of mobile carts that facilitate
access to immunization increased immunization rates. When
combined with strategies to promote immunization, these
strategies are effective to improve coverage (27-29). In Turkey,
a study was also conducted, in which 273 medical oncologists
participated. Only 23.4% of the physicians thought that their
recommendation for vaccination was efficient and adequate.
Lack of time and lack of knowledge or experience about
vaccination were the most commmon limitations. Experience with
autologous or allogeneic bone marrow transplant patients was
related with more tendency to evaluate patients for vaccination
(23).

The retrospective nature of our study may have biased
the findings. Therefore the results of our study cannot be
generalized for Turkey.

In conclusion, it is clear that we must increase the vaccination
rates of this patient group at our center. Therefore, as a
vaccination unit, we plan to increase our communication with
clinics that follow chronically ill children, conduct periodic
trainings and prepare written documents to raise the awareness
of healthcare providers working in these clinics. Since allocating
an adequate amount of time to patients, and acquiring
knowledge and experience are important, the employment of a
healthcare provider, whose job description is only to follow the
immunization of these patients, will also contribute to increasing
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vaccination rates. We also plan periodic trainings to inform
healthcare providers working in outpatient clinics that are likely
to encounter these patients and to prepare written documents
to inform these staff members and the families of patients.
During the flu season, calling patients and sending letters to
inform patients could increase vaccination rates. We intend to
conduct a study of these children’s families to understand their
knowledge and attitudes about influenza-related infections and
seasonal influenza vaccine. Finally, it should be mentioned that
the financial support offered by the ‘Ministry of Health’ in Turkey,
is an important facilitator for the implementation of seasonal
influenza immunization. Future studies should be conducted
to determine the effectiveness and cost-effectiveness of the
influenza vaccine in preventing hospitalizations and serious
complications in these children.
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Lokosit Adezyon Defekti (Tip-I ve Tip-lll) Tanisiyla Izlenen 14
Hastanin Klinik, immiinolojik Ozellikleri ve Tedavi Sonuglarinin
Degerlendirilmesi

Evaluation of Clinical, Immunological Characteristics, Treatment and
Follow-up of 14 Patients with the Diagnosis of Leukocyte Adhesion
Defect (Type-I and Type-lil)
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oz

Amac: Lokosit Adezyon Defekti (LAD), I6kositlerin adezyon, migrasyon, kemotaksis ve ekstravazasyonunda rol alan
molekdllerin eksikliklerine bagli gelisen, nadir gérilen, otozomal resesif kalitimli, G¢ ayri tipi olan (LAD-I, LAD-Il ve LAD-
1) bir primer immUn yetmezlik hastaligidir. Tekrarlayan bakteriyel, fungal enfeksiyonlar ve l6kositoz ile karakterizedir. Bu
calismada, LAD-I ve LAD-IIl tanisi konulan hastalarin klinik, immunolojik ézelliklerinin, tedavi ve hematopoietik kok hiicre
nakli (HKHN) sonuglarinin degerlendirilmesi amaclandi.

Gerec¢ ve Yontemler: Bu calismaya, Mart 2008 ile Haziran 2018 tarihleri arasinda bélumtmuzde LAD tanisi konulan,
takip ve tedavileri yapilan 14 hasta dahil edildi. Hastalarin demografik, klinik, laboratuvar dzellikleri, genetik mutasyonlari,
izlemleri ve HKHN sonuglar geriye ddntk olarak degerlendirildi.

Bulgular: Hastalarin 12’si LAD-I (%86), 2'si LAD-IIl (%14)’tt. Tum hastalarda (9 kiz/5 erkek) akraba evililigi, 3 hastada
benzer sikayetlerle kaybedilen kardes 6ykUsl vardi. Gébek baginin dismesinde gecikme 13/14 (%93), omfalit 12/14
(%86), nekrotizan cilt yaralan 9/14 (%64), pnémoni 5/14 (%36), gingivitis 4/14 (%29) ve moniliazis 4/14 (%29) en sk
rastlanan klinik bulgulardi. TUm hastalarda I6kositoz ve nétrofili mevcuttu. On hasta agrr, iki hasta hafif-orta agdirlikta
LAD-I olarak tanimlandi. Sekiz hastada mutasyonlar genetik analiz ile gosterildi. Ayrica, kardes olan 3 hastada ITGB2
geninde yeni bir mutasyon tanimlandi. Ozellikle nakil yapilmayan hastalar, cilt ve solunum enfeksiyonlar nedeniyle cok
kez ayaktan veya hastanede yatarak tedavi aldi. En sik rastlanan enfeksiyon ajanlar S.aureus ve E.faecium oldu. Alti
hastaya tam uyumlu aile ici ve 1 hastaya tam uyumlu akraba disi donérden HKHN yapildi. TUm hastalarda engrafman
saglandi ve ciddi bir komplikasyon izlenmedi. LAD-IIl tanili bir olgu nakil yapilamadan kanama nedeniyle kaybedildi. TUm
hastalarda hayatta kalma orani %93 iken HKHN yapilanlarda %100 oldu.

Sonug: Gobek baginin dismesinde gecikme, tekrarlayan cilt ve mukoza enfeksiyonlar ve I6kositozu olan olgularda LAD
sendromlari akla gelmelidir. HKHN bu hastalar igin kuratif tedavi yontemidir.

Anahtar Sézciikler: Hematopoietik kok hiicre nakli, iziem, Klinik, Lékosit adezyon defekti
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ABSTRACT

Objective: Leukocyte Adhesion Deficiency (LAD) is a rare autosomal recessive primary immunodeficiency that is due to deficiencies of
molecules involved in adhesion, migration, chemotaxis and extravasation of leukocytes with three different types (LAD-I, LAD-II, LAD-III).
It is characterised by recurrent bacterial, fungal infections and leucocytosis. In this study, it is aimed to evaluate clinical, immunological
features, treatment and follow-up of patients diagnosed with LAD-I and Il

Material and Methods: In this study there were 14 LAD patients who were diagnosed, treated and followed up in our department
between March 2008- June 2018. The demographic, clinical, laboratory features, genetic mutations, follow-up and hematopoietic stem
cell transplantation (HSCT) results of patients were evaluated retrospectively.

Results: There were 12 (86%) patients with LAD-I, and 2 (14%) with LAD-IIl. All patients (9 female/5 male) had consanguinity, 3 patients
had history of sibling death with similar complaints. The most common clinical findings were 13 (93%) delayed umbilical cord separation,
12 (86%) omphalitis, 9 (64%) necrotizing skin wounds, 5 (36%) pneumonia, 4 (29%) gingivitis and 4 (29%) moniliasis. All patients had
neutrophilia and leucocytosis. Ten patients were defined as severe, whereas 2 patients have mild to moderate LAD-I. Mutations were
demonstrated in 8 patients by genetic analysis. A novel mutation in the ITGB2 gene was detected in 3 siblings. Patients who were not
transplanted received multiple outpatient/inpatient treatments due to skin and respiratory infections. S.aureus and E.faecium were the
most common infectious agents. HSCT was performed in 6 patients from full matched related donors and in 1 patient from full matched
unrelated donor. Engraftment was achieved in all patients without serious complications. One patient with LAD-IIl died due to bleeding
before transplantation. While the survival rate was 93% in all, it was 100% in patients who were treated by HSCT.

Conclusion: LAD syndromes diagnosis must be considered in patients with delayed umbilical cord separation, recurrent skin and mucosal

infections and leucocytosis. HSCT is a curative treatment for these patients.
Key Words: Hematopoietic stem cell transplantation, Follow-up, Clinic, Leukocyte adhesion defect

GiRiS

Lokosit Adezyon Defekti (LAD-I, I, 1ll) sendromlari, ndtrofillerin
migrasyon ve adezyon asamalarindaki eksikliklere bagli
gelisen primer immin yetmezlik (PIY) hastaliklandir (1, 3, 7).
Notrofiller, enflamasyon sirasinda; patojenlerin  eliminasyonu
ve hasarll dokunun ortadan kaldinimasini saglayarak doku
homeostazisinin  strdUrtlmesini saglarlar (1-3). Notrofillerin,
enfeksiyon veya enflamasyon bdlgesine, endotel hucreleri
arasindan ve subepitelyal matriksi gegerek ekstravazasyonlari
cesitli basamaklardan olusmaktadrr. ik basamakta notofiller
kemotaksinlerin araciigi ile damar endoteline yaklasirlar
(marjinasyon),  ikinci asamada  aktiflesen  endotelde
gosterimi artan P, E ve L-selektinler notrofillerin Uzerinde
gbsterilen  karbonhidrat yapisindaki  Sialil-Lewis  X(CD15a)
ligandina baglanarak, nétrofillerin endotele tutunmalarina ve
yuvarlanmalarina aracilik ederler (3,4). Notrofillerin yuvarlanmasi
sirasinda, B2integrini (CD18) aktive olur (5). B2 integrinler
|6kositler Uzerinde eksprese olan ve 4 farkl heterodimer
olusturabilen (CD11a/CD18, CD11b/CD18, CD11c/CD18,
CD11d/CD18) tip | transmembran proteinleridir. CD18 bu
heterodimerlerin  ekspresyonlari icin gerekli olan ortak (2
molektluddr. Nétrofillerin adezyon ve takip eden migrasyonu,
I6kositler Uzerindeki integrinler ile endotel Uzerinde yer alan
ligandlarninin siki sekilde baglanmasina baglidir. Bu asamalardan
herhangi birinde &zellikle de migrasyon ve adezyon
asamalarindaki bir genetik eksiklik notrofillerin fonksiyonlarinin
bozuldugu Lokosit Adezyon Defekti (LAD-I, II, lll) sendromlarina
neden olur (1, 3, 6,7).

LAD (LAD-I, I, lll) sendromlari, 100.000’de bir siklikta gortlen,
otozomal resesif olarak kaltlan PIY hastaliklandr. Kilinik,
laboratuvar dzellikleri ve genetik nedenleri her Ug alt tipinde farkl
olmasina ragmen, tekrarlayan enfeksiyonlar, pu gelismemesi,

yara iyilesmesinde gecikme, nekrotik yara, doku kaybi ile
ivilesme ve notrofili ortak bulgulardir (1,2). Bugiine kadar dinya
literatirinde 323 LAD-I, az sayida da LAD-II ve LAD-III olgusu
tanimlanmistir (8).

LAD-I, kromozom 219g22.3’de lokalize olan ITGB2 genindeki
mutasyon sonucu (2 integrin/CD18 sublUnit kompleksinin
eksikligi veya fonksiyon kaybina bagl gelismektedir. (1). ik
olarak 1979 yilinda gdébek kordonunun ge¢ diismesi (dogumdan
>3 hafta sonra), tekrarlayan enfeksiyonlar ve notrofil hareket
bozukluguna neden olan bir hastalik olarak tanimlanmistir (9).
Gobek baginin ge¢ dismesi ve omfalit siklikla ik bulgudur. En
6zgun bulgular; cilt ve mukozal alanlarda tekrarlayan bakteriyel
enfeksiyonlar (6r: siddetli gingivitis ve periodontitis), hayati tehdit
eden gram (+) (6zellikle S.aureus) ve gram (-) enterik basillerin
neden oldugu sepsisler, fungal enfeksiyonlar, pt olusturmayan
nekrotik Ulserler, yara iyilesmesinin ge¢ olmasi ve l6kositozdur
(normalin 5-20 kati dizeyinde) (5). CD18 ekspresyonu, %2’den
az olan olgular agir LAD-I, %2-30 arasinda olanlar ise hafif-orta
agirlikta LAD-I olmak Uzere iki ana grupta degerlendiriimektedir.
Nadir gérilen UGg¢Uncl bir grupta ise; siddetli semptomlarla
birlikte normal dlzeyde ancak fonksiyon goérmeyen CD18
ekspresyonu mevcuttur (1).

Hafif formlar antibiyotik profilaksisi ve enfeksiyonlarin etkin
tedavisi ile eriskin yasa kadar yasayabilmektedirler (1,3,8).
Agir LAD-I olgularina tani konulamaz ve HKHN yapilmazlarsa
genellikle ilk 1 vyas icinde kaybedilmektedirler (10-17).
HKHN’de basar orani %75-100 arasinda bildirilmistir (18-20).
Antibiyotiklerle enfeksiyon kontroll saglanamayan hastalarda
granulosit transflzyonu kisa sureli kurtarici bir tedavi secenegi
olarak disunulmelidir (21).

LAD-II tanill hastamiz olmadigi igin burada bahsedilmemistir.

LAD-IIl, LAD-I'e benzer klinik bulgularin yaninda trombositlerin
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integrine bagl adezyon ve agregasyonundaki defekt nedeniyle
Glanzmann trombastenisine benzer kanama bozuklugu ile
karakterizedir. TUm B integrinlerin majér sitoplazmik diizenleyicisi
olan Kindlin-3’t kodlayan FERMT3 (fermitin family homolog
3) genindeki mutasyona bagl gelismektedir (22). Kindlin3’in
yoklugunda; CD11/CD18 protein ekspresyonu normal olmasina
karsin notrofiller aktive olamamakta, kemotaksis, migrasyon
ve agregasyon fonksiyonlarinda vyetersizlik gortimekte ve
trombositlerin adezyonu da bozulmaktadir. LAD-I benzeri klinik
bulgular yaninda kanama bozuklugu olan hastalarda LAD-III
dustnulmelidir. Tani konulmayan hastalar yenidogan déneminde
ciddi kanama bozukluklar ve sepsis ile kaybedilebilmektedir.
Bazi hastalarda osteopetrozis benzeri kemik patolojileri
bildirilmistir. Tek tedavi secenegi HKHN’dir (23).

Biz burada merkezimizde, LAD-I ve LAD-Ill eksikligi tanisi
konularak izlenen 14 olgunun Klinik, laboratuvar &zellikleri,
izlem, tedavi ve HKHN sonuglarini sunmayr amagladik.

GEREC ve YONTEMLER

Calismaya, Ankara Universitesi Tip Fakdiltesi Cocuk immuinoloji
ve Alerji BolumUnde Mart 2008 ile Haziran 2018 tarihleri arasinda
LAD tanisi konan tUm hastalar dahil edildi. Calisma Helsinki
Deklarasyonu prensiplerine uygun olarak ve hasta yakinlarindan
yazil onam alinarak vyapildi. Demografik, Klinik (basvuru
semptomlari, muayene bulgular, enfeksiyon tipleri), laboratuvar
Ozellikleri, genetik analiz sonuglan ve tedavi protokolleri
retrospektif olarak de@erlendirildi. TUm hastalarda tani, periferik
kan 6rneklerinden akim sitometri ile noétrofil ylzeyinde CD18,
CD11a, CD11b, CD11c ekspresyonlar olcllerek konuldu.
CD18 ve CD11a i¢in PE, C11b igin PC5 ve CD11c i¢in PC7 ile
boyanan monoklonal antikorlar kullanildi (Sekil 1). HKHN yapilan
hastalarda engrafman, periferik kandan akim sitometrisiile CD18
ekspresyonu Olgulerek degerlendirildi. Sekiz hastada yeni nesil
dizileme teknigi (llumina-Miseq- San Diego USA) kullanilarak

ITGB2 ve FERMT3 genlerinde mutasyonlarina bakildi. Calisma
icin Ankara Universitesi Tip Fakdiltesi insan Arastirmalan Etik
Kurul'ndan onay alindi (Karar no: i2-123-20). Calismaya dahil
edilen olgulardan ve/veya ailelerinden onam formu alind.

istatistiksel Analiz

Tanimlayici istatistikler nicel degiskenler igin ortanca (minimum-
maksimum), kategorik degiskenler icin frekans (ylzde) olarak
veriimistir. Tanimlayici istatistiklere iliskin hesaplamalar Statistical
Package for Social Sciences (SPSS Versiyon 15.0, Chicago, IL)
ile gerceklestirilmistir.

BULGULAR

Hastalarin 6zellikleri

On dort hastanin (9/K, 5/E), 12'sinde LAD-I (%86) ve 2’sinde
LAD-III (%14) eksikligi mevcuttu. Hastalarin klinik, laboratuvar
Ozellikleri, mutasyon sonuglari ve izlemleri Tablo I'de verilmigstir.
TUm hastalann ebeveynleri arasinda akraba evliligi ve farkli
ailelerden 3 hastada (H2, H10, H14) benzer klinik bulgular ile
tani almadan kaybedilen kardes 6ykUsU vardi. Hastalarn 11’
Turk; 2’si Suriyeli ve 1’i de Irakll gé¢gmendi. Medyan semptom
yasi 3 hafta (1 hafta-1yasg), medyan tani yasi 1,5ay (1hafta-8yas)
ve son kontrollerinde giincel yaslan medyan 6yas (1.5-15yas)’d..
Gobek baginin dismesinde gecikme [13/14 (%93)], omfalit
[12/14 (%86)], nekrotizan cilt yaralar [9/14 (%64)] tekrarlayan
solunum yolu enfeksiyonlari [8/14 (%57)], pndémoni [5/14 (%36)],
tekrarlayan otitis media [5/14 (%36)], gingivitis [4/14 (%29)] ve
moniliazis [4/14 (%29)] en sk rastlanan bulgulardi (Resim 1
ve 2). Buydme geriligi 4/14 (%29) hastada izlendi. S.aureus
(%48), E.faecium (%25), streptokok spp (%17), S.marcescens
(%8) sepsis ve bakteriyemiye en sik neden olan ajanlardi.
Cilt yaralarindan alinan kultdrlerde ise en sk S.aureus (%50),
K.pneumonia (%25) ve Paeruginosa (%25) saptandi. Bir hasta
(H8) 5 kez tiflitis atagi gegirdi.

1000 =1

50—
800 — 1

— |
Granulosit : 54.00%

30—

SS INT

Count

20—

FS INT 10

D HASTA M S 2017-12-22 005
[Granulosit] CD18 FITC

[C1POZITIF KONTROL 2017-12-26
002 [Granulosit] CD18 FITC

D IZOTIPIK KONTROL 2017-12-26
001 [Granulesit] Kontrol FITC

Sekil 1: Akim sitometride nétrofil yizeyinde CD18 ekspresyonu.
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Tani aninda medyan beyaz kire sayisi 32000/mm?@ (min-
maks:18000-90000/mm?) ve mutlak notrofil sayisi 21000/
mm?  (min-maks:7000-65000/mm?)’di. LAD-I eksikligi olan
hastalarda, akim sitometrik incelemede notrofil ylzeyindeki
CD18 ekspresyonu; 10 hastada <%2 (%0.1-%2), iki hastada
siraslyla %16 ve %19 olguldi. LAD-IIl olan 2 hastada CD18
ekspresyonu %98 ve %99’du. Genetik calismalar ile 6 hastada
[TGB2 geninde, 2 hastada FERMT3 geninde mutasyon
gosterildi. H5 ve H6’da ITGB2 geninin son kisminda ekzon 15-
16’da delesyona neden olan bir mutasyon saptandi. Kardes olan
3 hastada (H7, H8, H9) ITGB2 geninde ¢.388T>C (p.Tyr130His)
(p.y130h) degisimine neden olan homozigot yeni bir mutasyon
tanimlandi. H10’da FERMT3 geninde erken stop kodona neden
olan homozigot bir mutasyon saptandi.

izlem ve Sonuglar

Tanidan itibaren tUm hastalara antibakteriyel ve antifungal
(trimetoprim-sUifametoksazol ve itrakonazol) koruyucu tedaviler
verildi. Enfeksiyon ddénemlerinde genis spektrumlu antibiyotik
tedavileri baglanarak, kulttr sonuglarina uygun olarak degistirildi
ve bagarlyla tedavi edildi.

Nakil yapilmayan hastalarin izlem sonuclari

Nakil yapiimayan 7 hastadan (H1, H7, H8, H9, H11, H12, H13),
H1 sepsis ve yaygin mukozal kanama ile bagvurdu. Oykiisiinde
gbbek baginin geg dismesi, omfalit, I6kositoz ve nétrofili vardi.
CD18 ekspresyonu normaldi. Genis spektrumiu antibiyotik
tedavileri, trombosit ve faktdr Vlla desteklerine ragmen sepsis
ve kanama kaybedildi. Genetik analizinde FERMT3 geninde
mutasyon saptandi ve LAD-IIl tanisi aldi. ITGB2 geninde yeni
bir mutasyon saptanan kardes hastalarmizdan; H7 ve H8 agir
LAD-I, H9 ise hafif-orta LAD Kiinigi gostermektedir. Ayrica,
H8, son 1 yil iginde de 5 kez ates ve akut karin agrisi atagi ile
basvurdu. Tim bu ataklarda batin USG’'nde ftiflitis ile uyumlu
¢ekumda ve sag kolon proksimalinde diffiz duvar kalinlik artisi
ve cevresinde enflamasyon saptandi. Bu ataklar intraventz
antibiyotik ve sivi destegi ile tedavi edildi. LAD’nde ftifilitis ilk kez
bildirilmektedir. Aile igi dondrl olmayan hastalara akraba disi
dondrden HKHN yapilmasi planlandi.

H11, 20 gunlik iken P.aeruginosa sepsisi ve omfalit nedeniyle
yenidogan yogun bakim Unitesine yatirldi. Sag alt goz kapaginda
ve burnunun sag lateral kanadinda nekrotizan ve doku kaybi
gelisen yaralari mevcuttu (Resim 3). H12 (agir LAD |) ve H13
(hafif-orta LAD) bugline kadar hayati tehdit eden enfeksiyonlar
gecirmedi.

HKHN Yapilan Hastalarin izlem ve Sonuglari

Bes hastaya (H2, H3, H5, H6, H10) merkezimizde 2 hastaya
(H4 ve H14) baska merkezlerde HKHN yapildi. 6 hastada tam
uyumlu akraba ve 1 hastaya tam uyumlu akraba disi donérden
nakil yapildi. 5 hastaya myeloablative hazirlama rejimi (Busulfan
16mg/kg ve siklofosfamid 60mg/kg -3-2 gln veya fludarabine
30mg/m2 -6-2. gun) verilirken 2 hastada diustk yogunluklu
hazirlama rejimleri verildi.
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TUm hastalarda engrafman saglandi. Nakil iligkili bilgiler ve
sonuglar Tablo II'de verildi. H5’e miyeloablatif hazirlama rejimi
(Bu/FIu/ATG) ve Graft versus Host Hastaligi (GvHH) profilaksisi
icin siklosporin (CsA) ve methotrexate verilerek 10/10 uyumlu
akraba disi dondrden baska bir merkezde nakil yapildiktan sonra
izlemi kligimizde devam etti. +38.gunde akut cilt GvHH tedavisi
icin steroid aldigi dénemde aspergillus pnémonisi gegirdi. +60.
gunUnde hipertansiyon, jeneralize tonik klonik ndbet gegirdi,
kranial MR’da bilateral pariyeto-oksipital alanda beyin &demi
saptand. Posterior reversible ensefalopati sendromu (PRES) ile
uyumlu bulundu. CsA ve steroid azaltilarak kesildi, MMF baslandi.
Toraks tomografisinde bronsiolitis obliterans ile uyumlu bulgular
saptandi. Yuksek doz inhale steroid tedavisi baslandi. Kronik
cilt ve akciger GvHH tedavisi icin ekstrakorporeal fotoferez
uygulandi. +8. ayinda intestinal GvHH gelisti. Steroid ve 4 kez
mezenkimal kdk hucre inflzyonu verildi. +15. ayinda immun
supresif tedavileri kesildi. H5’in kardesi olan HE’ya tam uyumlu
kardesinden, disUk yogunluklu busulfan rejimini takiben nakil
yapildi. Ancak primer greft yetersizligi oldu. Ayni dondrden bu
kez treosulfan iceren dusuk yogunluklu hazirlama rejimi verilerek
ikinci kez nakil yapildi. Engrafman saglandi. +55. gunde akut
grade Il intestinal GvHH gelisti ancak basariyla tedavi edildi.
Bulgulart dizelen hastanin immuansUpresif tedavileri +6. ayinda
kesildi.

LAD-IIl tanill H10, agir RSV pnémonisi ve CMV viremisi nedeniyle
HKHN &ncesinde pediatrik yogun bakim Unitesinde izlendi.
Treosulfan/Fludarabin igceren hazirlama rejimini takiben tam
uyumlu kardesinden nakil yapildi. +1. ayinda CMV reaktivasyonu
oldu ve tekrar RSV pndmonisi gegirdi. Antiviral tedaviler ile kisa
stirede duzeldi.

HKHN yapilan hastalarin nakil sonrasi medyan takip sureleri
Byl (min-maks: 3-10 yil)’dir. Nakil yapilan tUm hastalarin CD18
ekspresyonu %100 ve tam dondr miyeloid kimerizmi ile izlemleri
devam etmektedir. Bir hastada su an kontrol altinda olan
kronik GvHH gelismesi disinda nakil iligkili ciddi bir morbiditeye
rastlamadik. LAD nakillerinden sonra sikga gorulebilen
otoimmUn hastaliklara da izlem sUremiz boyunca rastlamadik.

TARTISMA

LAD sendromlari, otozomal resesif gegisli, I6kositlerin adezyon,
migrasyon, kemotaksis ve ekstravazasyonundaki yetmezlige
bagl, cok yUksek nétrofil sayisina ragmen pu olusamadigi ve
antimikrobiyal aktivitenin  bozuldugu, tekrarlayan bakteriyel
ve fungal enfeksiyonlarin gordldigu primer immun yetmezlik
hastaliklandir (1,7,8).

Literatirde 1975-2017 yillan arasinda bildirilen LAD hastalarinin
gbzden gegcirildigi bir calismada; toplam 323 LAD-I hastasinin
68’i tek olgu bildirisi, digerleri ise olgu serileri seklinde olup;
en fazla hasta lran (n:65), Amerika (n:50) ve Hindistan’dan
(n:45) bildirimistir. Yiz on U¢ hasta adr LAD-l, 63 hasta
hafif-orta agirlikta degerlendirilmistir, YUz kirk yedi hasta ise
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Resim 1: H9-Omfalit.

Resim 1: H11’in gbz alti ve burun kanadinda P.aeruginosaya bagl
nekrotizan yaralar.

siniflandinimamigtir. Literatirde Ulkemizden bildirilen tim LAD’li
(LAD-I, LAD-II ve LAD-III dahil) hasta sayisi 30 kadardir. Ancak
bildirilmeyen hastalar ile birlikte bu sayinin daha fazla oldugu
dUsunulebilir. Bizim serimiz, tlkemizden bildirilen ve nakil yapilan
en genis LAD serisidir.

Gobek bagi komplikasyonlarinin  olmasi, diger agir seyirli
PiY’lere gére LAD sendromlarinin daha erken tani almasini
saglamaktadir. Novoa ve ark.’nin (8) yazdigi derlemede agir

Turkiye Cocuk Hast Derg/Turkish J Pediatr Dis / 2020; 14: 286-294

Resim 2: H7’nin diaper bdlgedeki Ulsere yaralari.

LAD-I olgularinda medyan tani zamani 1ay (min-maks: 0.03-18
ay), hafif-orta agirliktaki olgularda ise 6ay (min-maks:0.03-192
ay) olarak bildiriimistir. Bizim serimizde; agir LAD-I olgularinin
%80’inde, LAD-III olgularinin %100’Unde tani 1 aydan &nce
konulmustur ve tani zamani literatUr ile benzerdir. Biri Suriyeli
digeri Irakli iki gbgmen hasta karakteristik bulgular olmasina
ragmen agir LAD-I tanisini ancak merkezimize 4 ve 7 yasinda
basgvurduklarinda almislardir. Gébek bagdi komplikasyonlarinin
agr LAD-I olgularinda (%84), hafif orta LAD-I olgularindan
(%58) daha yUksek oranda gortldugu ve bu komplikasyonlarin
geciriimesi ile 2 yillk hayatta kalma oranlar arasinda bir negatif
korelasyon oldugu bildiriimistir (8). Bizim serimizde agir LAD-I
tanil iki hasta (H7 ve H13) su an 7 yasinda olup hafif-orta agirlikta
enfeksiyon ataklar gecirmektedirler. Diger taraftan, H7'nin
kardesleri biri agir LAD-I olup daha sik ve agir enfeksiyonlar
gegcirirken, H9 hafif-orta LAD-I fenotipinde olup daha az siklikta
ve hafif enfeksiyonlar gecirmektedir. Ayni mutasyona sahip
kardes hastalarda bile klinik bulgularin ve CD18 ekspresyon
oranlarinin farkli olabildigi, bireysel baska faktérlerin bu duruma
neden olabilecegi bildirilmistir (17).

Nekrotizan cilt yaralarina ¢calismamizda %64 oraninda rastladik.
Baz hastalarda iyilesen yara yerlerinin ¢ok ince ve dayaniksiz
oldugunu bildirilmistir (17). integrinlerin, yeni stromal tabaka
olusumu icin gereken buytme faktorlerini ve matriks olusumunu
stimlle ettigi, grantlasyon dokusu olusumu, fibroblast
proliferasyonu ve anjiyogenezi duzenleyerek yara ve digeti
reepitelizasyonu yani sira bazal membran rekonstriiksiyonunu
ve dokunun son halini almasini sagladigi bildiriimistir (24).

Hayati tehdit eden sepsis ataklari tim LAD tiplerinde
gorulurken, bu ataklarin yarisi goklu organ yetmezIigi ve dlimle
sonuclanmaktadir (17). Bizim serimizde sepsis-bakteriyemi
orani %29’du. LAD-IlI olan bir hasta sepsis ve kanama
nedeniyle kaybedildi. Sepsis sUphesi olan hastalara ¢ok hizli ve
etkin midahale hayatta kalmay saglayan en énemli faktorddr.
LAD hastalarinda derin doku (abdominal duvar, intrakraniyal,



g6gUs duvar gibi) enfeksiyonlari da sik gértlmektedir. Ancak,
daha ¢ok ndétropenik veya immunsupresif tedavi alan hastalarda
gorilen ve noétropenik enterokolit olarak adlandirilan tiflitis ile
LAD birlikteligi bugtne kadar literattrde bildirilmemistir. Bes kez
tiflitis atagr gegiren bir LAD hastasi ilk kez rapor edilmektedir.
Bu duruma, nétrofillerin enfeksiyon alanina migrasyonundaki
yetersizligin yani sira, tekrarlayan enfeksiyonlar nedeniyle aldig
antibiyotik tedavilerinin bozdugu barsak florasinin da katki
sagladigini distinmekteyiz.

Gingivitis ve periodontitis LAD olgularinda sik gértlen (%14-%52
arasinda) bulgulardir (8,17). LAD-I'de oral mikroorganizmalarin
tetikledigi, IL23 ve IL17 araciliglyla olusan hiperinflamatuar
bir reaksiyon ve kemik harabiyeti mevcuttur. Bizim serimizde
gingivitis ve dis enfeksiyonlar %29 oraninda goriimus olup
lokal tedavilerin yaninda 3 hastada dis gekimleri gerekmigtir.
AgJiz ve dig hijyeni egitimi bu hastalarda oldukga dnemilidir.

H7 (agir LAD-I) ve H10 (LAD-IIl) CMV viremisi ve tekrarlayan
viral pnémoni gegirdi. Her iki hastanin da mutlak lenfosit sayilari,
lenfosit alt grup analizleri, in vitro lenfosit aktivasyonlar yanitlar
(PHA ve anti CD3’e karsl) normaldi. Lenfositlerden de eksprese
olan CD18/CD11a’nin eksikligi veya fonksiyon kaybinin
lenfositlerin in vivo olarak lenfosit adezyonunu ve aktivasyonu
bozdugu ve yetersiz spesifik antikor tretimine neden olarak viral
enfeksiyonlara yatkinlik olusturdugu daha énce bildirimistir (25).

KUratif tedavi LAD-I ve LAD-lII'te HKHN ile mumktnddr. Agir
LAD-I olgularina nakil yapilamadiginda enfeksiyonlarla %72’sinin
yasamini yitirdigi  bildirilmigtir (10). Hazirlama rejimi  olarak
hem myeloablative hem de yogunlugu azaltimis hazirlama
rejimleri ile miks kimerizme ragmen hastalksiz yasam elde
etmek midmkin olmaktadir (18-20). Nakil basarisi, 36 hastanin
dahil edildigi cok merkezli bir ¢alismada %75 (27/36) olarak
bildiriimis; 5 hasta sekonder enfeksiyonlar, 3 hasta veno okluziv
hastalik ve 1 hasta ise sekonder malignite (EBV iliskili lenfoma)
nedeniyle kaybedilmistir (16). Yine Novoa ve ark.’nin (8)
derlemesinde literatirde nakil yapilan 101 hastada; tam uygun
kardes nakillerinde hayatta kalma orani %83 iken haploidentik
nakillerde bu oran %68 olarak bulunmustur. Haploidentik nakil
yapilan 22 hastadan 7’si kaybediimis ve hastalarin %55'’i ikinci
bir nakil gerektirmistir.

Bizim serimizde, nakil sonrasi medyan 6 yillik (min-maks: 3-10
yll) izlem stresinde hayatta kalma oranimiz %100’dur. Bir hasta
hari¢ tum hastalara aile ici tam uyumlu kardeslerden nakil yapildi.
Hem myeloablative hem de dusUk yogunluklu hazirlama rejimi
alan hastalarda tam dondér kimerizimi elde edildi ve buglne
kadar bu oran korundu. Nakil sonrasi izlemlerinde; tam uyumlu
akraba disi dondrden nakil yapilan bir hastada gelisen kr.GvHH
diginda 6nemli bir komplikasyon yasamadik.

On farkli aileden 14 hastanin oldugu ve daha dnce ayni bulgularla
3 kardesin kaybedildigi degerlendirildiginde; ailelere genetik
danismanlik vermenin, prenatal tani imkanlarinin kullaniimasinin
ve erken taninin 6nemi agikga gortimektedir.
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SONUG

Oykusiinde gdbek bagi komplikasyonlari, tekrarlayan mukoza-
cilt enfeksiyonlar ve I6kositozu olan cocuklarda LAD sendromlari
dustntlmelidir. Tani periferik kanda akim sitometri ile CD18
molekul ekspresyonun olmadiginin veya dusuk oldugunun
gosterilmesi ile konabilmektedir. Diger taraftan Klinik bulgular
ile LAD dusinddren ancak CD18 molekll ekspresyonun bir
miktar var oldugu hastalar, CD18’in fonksiyonel olamadigi LAD-I
eksiklikleri ve kanama bozuklugu da varsa LAD-lIl ydninden
arastirimalidir.

LAD-I'in hafif-orta formlar profilaktik antibiyotik tedavileri ve
aktif enfeksiyonlarinin etkin tedavisi ile kontrol altinda tutulabilir.
Ancak nakil yapllmayan agir LAD-I ve LAD III hastalarinda
mortalite orani ¢ok yuksektir. Bu hastalara mUmkidn olan en
kisa sUrede tam uygun aile ici veya akraba digi dondrden nakli
yaplimasi gerekmektedir.
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Treatment of Childhood Functional Constipation: Comparison
of Senna, Trimebutine and Lactulose

Cocukluk Gaginda Fonksiyonel Kabizlik Tedavisi: Senna, Trimebutin
ve Laktllozun Kargsilastinimasi

Arzu Meltem DEMIR?, Zarife KULOGLU?, Aydan KANSU?

"Ministry of Health, Ankara City Hospital, Department of Pediatric Gastroenterology, Ankara, Turkey
2Ankara University, Faculty of Medicine, Department of Pediatric Gastroenterology, Ankara, Turkey

ABSTRACT

Objective: Data for the drugs used in maintenance therapy of functional constipation is limited in childhood. We aimed
to evaluate the efficacy of senna, trimebutine, and lactulose in children with functional constipation (FC) or functional
fecal incontinence (FFl).

Material and Methods: Patients (2-18 years old) diagnosed as FC or FFI according to Rome lll criteria who were
treated with lactulose (n=36), senna (n=29), and trimebutine (n=33)were included. Patients completed a 0-5 Likert scale
questionnaire about their symptoms. Stool consistency was evaluated by the Bristol Stool Chart. Compliance and
tolerance to treatment and side effects were recorded. Clinical improvement and pharmacoeconomic evaluation were
performed.

Results: Clinical improvement in the senna group was significantly higher (p=0.036). Senna showed the highest
improvement in stool consistency (p<0.001) and decreased fecal incontinence (p=0.039). Abdominal distention,
abdominal pain, nausea/vomiting, and anal fissure were improved by trimebutine (p<0.05). Both senna and trimebutine
decreased painful defecation and stool withholding. Lactulose improved anorexia and anal fissure. Senna was the most
cost-effective drug.

Conclusion: Treatment options for constipation should be tailored according to the predominant symptom. Lactulose may
be recommended as the initial treatment for children with anorexia or anal fissure, trimebutine for abdominal distention,
abdominal pain, nausea/vomiting, or anal fissure, respectively. Senna may be prescribed for the cost-effectiveness with
high clinical improvement and less unpleasant taste.

Key Words: Constipation, Lactulose, Sennosides, Trimebutine

0z
Amac: Cocuklarda fonksiyonel kabizlik tedavisinde kullanilan ilaglarla ilgili bilgiler sinirlidir. Amacimiz fonksiyonel kabizlik
(FK) veya fonksiyonel fekal inkontinans (FFi) olan cocuklarda senna, trimebutin ve laktiilozun etkinligini degerlendirmektir.

Gerec¢ ve Yontemler: Roma lll kriterlerine gore fonksiyonel kabizlik (FK) veya fonksiyonel fekal inkontinans (FFI) tanisi
koyulan, laktiloz (n=36), senna (n=29) ve trimebutin (n=33) tedavisi alan hastalar (2-18 yas) alindi. Hastalar semptomlariyla
ilgili 0-5 Likert anket dlgegini doldurdular. Digki kivami Bristol Diski Skalasina gére degerlendirildi. Tedaviye uyum, tolerans
ve yan etkiler kaydedildi. Klinikteki dizelme degerlendirildi, farmakoekonomik inceleme yapildi.

Bulgular: Senna grubunda klinik diizelme anlamli 8lgtide yUksekti (p=0.036). Senna diski kivaminda en fazla iyilesme
sagladi (p<0.001) ve fekal inkontinansi azaltti (p=0.039). Karinda distansiyon, karin agrisi, bulant’kusma ve anal fisstr
trimebutinle dizeldi (p<0.05). Senna ve trimebutin agrili defekasyonu ve digki tutmay azaltti. Laktlloz istahsizlik ve anal
fissUr( iyilestirdi. Senna en fazla maliyet etkinligi olan ilacti.
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Sonug: Kabizlk icin tedavi segcenekleri agirlikli goérilen semptoma gdre dizayn edilmelidir. Laktlloz istahsizlik veya anal fisstrd olan
cocuklarda baglangi¢ tedavisinde dnerilebilecegi gibi, trimebutin karinda distansiyon, karin agrisi, bulanti/kusma veya anal fisstr olanlarda
segcilebilir. Senna maliyet etkinligi, ylksek klinik dlizelme ve daha az tat problemi nedeniyle segilebilir.

Anahtar Soézciikler: Kabizlk, Laktlloz, Senna, Trimebutin
INTRODUCTION

Functional constipation (FC) and functional fecal incontinence
(FFl) are common problems in childhood, affecting 0.3-28%
of children (1,2). Despite the paucity of randomized trials,
laxatives, either single- or- multi-agent therapy, are the first line
of treatment in constipation (3-6). The treatment of FC and FFI
in children consists of education, disimpaction, and prevention
of re-accumulation of feces and behavioral therapy. After
disimpaction has been accomplished, the goal of treatment is to
produce regular, soft painless bowel movements and to prevent
relapse of constipation by stool-softening therapy. Laxatives as
maintenance treatment for constipation have been extensively
investigated in adults, but, controlled studies about the use
of laxatives are lacking in children. Available oral laxatives
are classified as osmotic and stimulant laxatives. Senna is a
stimulant laxative, increases colon peristalsis, and stimulates
liquid and electrolyte excretion in both colon and small intestine.
Data about the use of senna in functional constipation is
restricted (7-10). Trimebutine is an efficacious drug in both hyper
or hypomotility of the gastrointestinal system (GIS). The actions
of trimebutine on GIS are mediated via an agonist effect on
peripheral mu, kappa, and delta opiate receptors which shorten
the gastric emptying time and regulate the colonic contractions
(11). It is usually used in children with irritable bowel syndrome
(IBS) to prevent abdominal pain (12,13). Trimebutine was found
effective in chronic idiopathic constipation in an adult study
(14). Lactulose has been used traditionally in FC for decades
(15). This study aims to evaluate the efficacy and side effects
of lactulose, senna, and trimebutine comparatively in childhood
functional constipation and functional fecal incontinence.

MATERIALS and METHODS

This observational-retrospective study was performed in our
pediatric  gastroenterology department between January
2012 to April 2013 and was approved by the local ethics
committee (Approval number: 07-273-13). We used our
electronic database (Avicenna) to identify all children with FC
and FFI. We routinely follow-up patients with constipation
monthly for clinical evaluation. At admission and each policlinic
control visits, all patients filled out a 25-item questionnaire on
their symptoms. The questionnaire form included; defecation
frequency, stool consistency according to Bristol stool chart
score, painful defecation, stool withholding, fecal incontinence,
rectal bleeding, abdominal distention, abdominal pain, nausea/
vomiting, enuresis, and anorexia (16). For the clinical symptoms
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of functional constipation, the questionnaire had a visual 5-point
Likert scale, where 1 represented never and 5 represented every
day. The following answers were covered: (2) less than a week,
(8) sometimes, (4) frequently. Additionally, dietary behaviors
were assessed by the same questionnaire and the patients/
parents asked how often the child consumed fruit, vegetables,
and dry legumes. Answers were recorded using the 5-point
Likert scale described above. Dairy cows’ milk and water intake
were determined as milliliters. Stool consistency was evaluated
by the Bristol Stool Chart (BSC) score from 1 to 7. Patients’
defecation diaries were used to evaluate defecation frequency.
All patients were given BSC to record stool consistency every
day, and after 4 weeks of treatment mean BSC score was
calculated.

Since the efficacy of senna, trimebutine, and lactulose in
FC were not known, they were used randomly without any
selection criteria in our clinic. We included children between
2-18 years of age, diagnosed as FC according to Rome Il
criteria who were started on lactulose, senna, or trimebutine
treatment at admission and who had a control visit after four
weeks of therapy. We excluded children who had organic
constipation, multisystemic illness, or using drugs that cause
constipation. Children who had received two or more drugs
for constipation were also excluded. We carefully reviewed the
medical records of all subjects and systematically recorded
the following data; patients demographics, medical history,
physical examination, name of the commenced drug at the
diagnosis. After four -weeks of constipation therapy, changes
in bowel habits, physical examination, patients’ compliance to
treatment, drug taste, and drug side effects were also recorded
by the same questionnaire. The compliance of treatment was
defined as usage of the drug every day as prescribed dosage
and intervals.

The primary outcome was the presence of clinical improvement.
Clinical improvement was defined as > 3 bowel movements per
week, fecalincontinence <2 times/month, absence of abdominal
pain, and painful defecation. The patients who met all 4 criteria
were considered to have clinical improvement. Secondary
outcomes were adverse events and pharmacoeconomic
assessment.

Senna, trimebutine, and lactulose were ordered in the standard
manner as described for the treatment of constipation in
children. Senna is available only in tablet form for the treatment
of constipation in our country. Syrup form is used short-term
for the preparation of colonoscopy, so we used senna only
in tablet forms for the treatment of functional constipation.
It was ordered in a single dose of 7.5 mg/day between 2-5



years (triturated and was given in powder form), 15 mg/day in
two doses between 5-10 years, 22.5 mg/day in three doses
>10 vyears. Trimebutine pediatric dosage was 72 mg/day
in three doses between 2-5 years and 144 mg/day in three
doses >5 years in syrup formulation. Lactulose was ordered in
syrup formulation 1 ml/kg/day in two doses. Drug costs were
evaluated according to 2013 prices.

Statistical analysis

Statistical analysis was done using SPSS version 20.0.
Continuous variables were presented as mean + SD or
median, and categorical variables were presented as frequency
(percentage).

The chi-square and Fisher’s exact tests were used to evaluate
differences for categorical variables. The data which is not
normally distributed (age, weight, body mass z-score, duration
of constipation, how much cows’ milk consumption, stool
consistency by BSC) were analyzed by the Kruskal-Wallis test.
Kruskal Wallis multiple comparison test was used to determine
which group or groups cause to difference when significant
differences existed between parameters in difference analysis.

Repeated measures which are not normally distributed before
and after therapy of each drug (defecation frequency, painful
defecation, stool withholding, fecal incontinence, rectal
bleeding, abdominal distention, abdominal pain, nausea/
vomiting, enuresis, anorexia, anal fissure, fecal impaction)
were analyzed by Wilcoxon signed ranks test. All statistical
significance was defined as p< 0.05 (2-tailed).

Pharmacoeconomic assessment

The mean cost of drugs given to patients were analyzed. The
cost of four weeks of treatment, mean cost per one patient
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were analyzed and pharmacoeconomic assessment was done
according to efficacy by cost-effectiveness- analysis. In June
2013 price of drugs containing lactulose (Duphalac syrup 670
mg/ml 300 ml, Solvay Pharmaceuticals, €3.41, Osmolac syrup
667 mg/ml 250 ml, Biofarma Pharmaceuticals, €2.91), senna
(Senokot tablet 7.5 mg/50 tablet, Aris Pharmaceuticals, €1.88)
and trimebutine (Debridat syrup 24 mg/5 ml 250 ml, Abdi
ibrahim Pharmaceuticals, Tribudat syrup 24 mg/5 ml 250 cc,
€3.18) were recorded.

RESULTS

Baseline characteristics

One hundred and ninety-three potential patients were reviewed
during our study period, of which 95 patients were excluded
from the study because of lack of control visit (n=80) or
using combined laxatives (n=5), or had organic constipation
secondary to systemic illness (n=10). Thus, data from 98
patients were analyzed. Of 98 children, 59.2% had fecal
impaction which resolved by sodium phosphate enema. There
was no statistical difference between groups for treatment with
sodium phosphate enema (p=0.244). Sixty percent of children
with anal fissure were treated by warm bath 3 times a day and
topical anesthetics.

Thirty-six (36.7%) children had received lactulose, 29 (29.6%)
senna and 33 (33.7%) trimebutine. All of the questions in the
questionnaire form were filled out by the patients at admission
and after four weeks of therapy. Age, age distribution, gender,
duration of constipation, dietary habits were not different
between the 3 groups. Nine children in the lactulose group,
3 children in the senna group, 6 children in the trimebutine
group had no cow’s milk consumption. Table | presents the

Table I: Patients’ Characteristics and Dietary Habits According to The Group; Lactulose, Senna and Trimebutine.

Lactulose Senna Trimebutine
(n=36) (n=29) (n=33) P

Sex Male, * 15 (41.7) 16 (55.2) 10 (30.3) 0.141
Age (years), mean+SD 6.45(2.3-16.7) 8.3 (2.9-17.3) 6.1 (2.1-17) 0.070
Age distribution *

<4 years 8 (22.2) 3(10.3) 10 (30.3)

4-6 years 7 (19.4) 2 (6.9 6 (18.2) 0.277

6-12 years 14 (38.9) 15 (61.7) 11 (33.3)

>12 years 7(19.4 9 (31) 6(18.2)
Sex (F/M) 23/183 13/16 23/10 0.116

. -1.15 0.76 0.03

Body mass index z-score, mean=SD (-3.20-3.57) (-1.22-3.91) (-1.46-4.50) 0.062
Duration of constipation (month) median * 24 (2-132) 24 (2-120) 12 (2-156) 0.071
Vegetable consumption/everydayn,* 27 (75) 24 (82.8) 23 (69.7) 0.489
Fruit consumption/everyday * 31 (86.1) 25 (86.2) 29 (87.9) 0.972
Dry legumes consumption/2 times per week * 33 (91.7) 23 (79.3) 28 (84.8) 0.362
Cow’s milk consumption, * 27 (75) 26 (89.7) 27 (81.8.) 0.316
Cow’s milk consumption ml/everyday, median (min-max) 383+336 276+197 250+176 0.128

*n, (%)
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Table II: Comparatively analysis of clinical features of each groups before and after therapy.

Lactulose (n=36) Senna (n=29) Trimebutine (n=33)

Before After Before After Before After
therapy therapy P therapy therapy P therapy therapy

Defecation frequency,*

=2 POiiveck 8(222)  2(5.6) 11(37.9) 0 (0) 10(30.3) 5(15.2)

= 3 per week 28 (77.8) 34(94.4) 0.034 18 (62.1) 29 (100) 0.001 23(69.7) 28(84.8) 0.025
ﬁl‘t::r":ggs'“e"cy (BSC) 2.27+0.84 3.28+1.30 0.000 2.48:0.73 4.41:0.94 0000 2.42:0.79 8.55:0.90 0.000
Painful defecation,* 21 (58.3) 4(38.9 0.092 9 (65.5) 7(24.1) 0.004 25(75.9) 9(27.3) 0.000
Stool withholding,* 17 (47.2) 2(33.3) 0.227 17 (58.6) 8(@27.6) 0.022 16485 9 (27.3) 0.016
Fecal incontinence,* 5(15.2) 2(6.1) 0.375 1(39.39) 4(14.3) 0.039 4 (15.4) 4 (15.4) 1
Rectal bleeding,* 9 (25) 5(18.9) 0.289 4 (13.8) 1(3.4) 0.250 5(15.2) 2©.1) 0.375
Abdominal distention,* 11 (30.6) 12(33.3) 1 13 (44.8) 8(27.6) 0.125 15(45.5) 7(21.2) 0.039
Abdominal pain, * 22 (61.1) 17 (47.2) 0.302 19 (65.5) 13 (44.8) 0109 25(75.8) 13(39.4) 0.002
Nausea/vomiting,* 8(22.2) 6(16.7) 0.727 7 (24.1) 4(13.8) 0.250 9(27.3 2(6.1) 0.039
Enuresis, * 9 (27.3) 5(15.2) 0.219 7 (25) 4(14.3) 0250 5(19.2) 415.4) 1
Anorexia, * 5(69.4) 14(38.9 0.007 9 (31) 8 (27.6) 1 23 (69.7) 16 (48.5) 0.065
Anal fissure, * 7472 6(16.6) 0.001 21 (72.4) 8 (27.5) 1 1(63.6) 4(12.1) 0.021
Fecal impaction,* 19 (32.8) - 17 (29.3) - 22 (37.9) -
Sodium phosphate enema*, 9 (32.8) - 17 (29.3) - 2 (37.9) -

*(n(%,
Table Ill: Comparatively analysis of clinical features between three of the drugs before and after therapy.
Before therapy After Therapy
Lactulose Senna  Trimebutine Lactulose Senna Trimebutine
(n=36)  (n=29) (n=33) P (n=36)  (n=29)  (n=33)

Defecation frequency,*

<2 per week 8(22.2) 11 (37.9) 10 (30.3) 0.384 2 (5.6) 0(0) 5(15.2) 0.075

>3 per week 28 (77.8) 18 (62.1) 23 (69.7) 34 (94.4) 29 (100) 28 (84.8)
e T 2(1-4)  3(1-4) 3(1-2) 0610  3(1-6) 426 425 0000

median (min-maks)

Painful defecation,* 21 (58.3) 9 (65.5) 25 (75.8) 0.308 14 (38.9) 7 (24.1) 9 (27.3) 0.385
Stool withholding, * 17 (47.2) 17 (58.6) 16 (48.5) 0.618 12 (88.3) 8 (27.6) 9 (27.3) 0.826
Fecal incontinence,* 5(15.2) 1 (39.3) 4 (15.4) 0.045t 2 (6.1) 4(14.3) 4 (15.4) 0.459
Rectal bleeding, * 9 (25) 4 (13.8) 5(15.2) 0.430 5(13.9) 1(3.4) 2 (6.1) 0.269
Abdominal distention, * 11 (30.6) 13 (44.8) 15 (45.5) 0.362 12(33.3) 8(27.6) 7(21.2) 0.531
Abdominal pain, * 22 (61.1) 19 (65.5) 25 (75.8) 0.418 17 (47.2)  13(44.8) 13 (39.4) 0.801
Nausea/vomiting * 8 (22.2) 7 (24.1) 9(27.3) 0.887 6 (16.7) 4 (13.8) 2(6.1) 0.388
Enuresis, * 9 (27.3) 7 (25) 5(19.2) 0.767 5(15.2) 4 (14.3) 4 (15.4) 0.993
Anorexia, * 25 (69.4) 9 (31) 23 (69.7) 0.002f 14(38.9) 8(27.6) 16 (48.5) 0.242
Anal fissure, * 17 47.2) 21 (72.4) 21 (63.6) 0.105 6 (16.6) 8 (27.5) 4(12.1) 0.276
Fecal impaction, * 19 (82.8) 17 (29.3) 22 (37.9) 0.244 - - - -

Sodium phosphate enema,* 19 (32.8) 17 (29.3) 22 (37.9) 0.244 - - - -

*n (%), TValues of p<0.05 were considered statistically significant and senna showed the significance.

characteristics of the study groups. Compared to lactulose Efficacy of treatment
and trimebutine groups, senna group had higher rates of Treatment compliance was observed in 93.9% of children. The
fecal incontinence and fewer rates of anorexia (p=0.045 and compliance of therapy in lactulose, senna, and trimebutine
p=0.002, respectively). Follow-up time was 6.27+4.73 months  groups were 94.4%, 96.6% and 90.9%, respectively (p=0.768).

(min-max 2-24). Significant improvements in stool consistency as compared
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Table IV: Efficacy and adverse events of lactulose, senna and trimebutine.

Lactulose Senna Trimebutine
(n=36) (n=29) (n=33) P
Compliance to treatment,* 34 (94.4) 28 (96.6) 30 (90.9) 0.768
Clinical improvement,* 26 (72.2) 28 (96.6) 27 (81.8) 0.036"
Flatulence,” 22 (61.1) 14 (48.3) 19 (57.6) 0.572
Taste problem,” 10 (27.8) 2(6.9 11(33.3) 0.037*

"(n(%), TSenna showed the significance

Table V: Cost- Effective Analysis of Lactulose, Senna and Trimebutine.

Mean cost per I Cost and Required cost for 1% Expected cost/expected cost
. success . - .
patient (€) rate effectiveness success sensitivity (€) effectiveness rate
Lactulose 8.4 0.72 6 0.11 11.7
Senna 1.9 0.96 1.82 0.02 1.97
Trimebutine 6.5 0.81 5.26 0.08 8.02

with initial data were achieved (p<0.001) in all of the drugs.
Lactulose increased defecation frequency (p=0.034), decreased
anal fissure, and anorexia significantly than the baseline
(p=0.001 and p=0.007, respectively). Senna decreased fecal
incontinence (p=0.039), painful defecation (p=0.004) and stool
withholding (p=0.022) significantly, while increased defecation
frequency (p=0.001) as compared with baseline. Trimebutine
increased defecation frequency (p=0.025), decreased
abdominal pain (p=0.002), painful defecation (p<0.001), stool
withholding (p=0.016), abdominal distention (0.039), nausea/
vomiting (p=0.039) and anal fissure (p=0.021) significantly as
compared with baseline (Table II).

All parameters were also compared among three of the groups
which are shown in Table Illl. Stool consistency improved
significantly in the senna treated group as compared to the
other 2 groups (p<0.001). Clinical improvement was observed
in 82.7% of the patients at the end of four weeks of treatment.
Although clinical improvement was achieved in all three groups,
the senna treated group had a significantly higher clinical
improvement rate (p=0.036).

Adverse events

There was no important difference between the 3 groups for
flatulence. Drug taste problems developed the least in the
senna treated group (p=0.037). Table IV shows the efficacy and
adverse effects of the drugs.

Pharmacoeconomic results

There was a positive correlation between patient age and drug
cost due to the amount of the drug consumption. There was no
significant difference between patient ages in all three groups,
so we performed the mean cost of the drugs per patient. The
effectiveness of drugs (clinical improvement) and drug costs
were investigated together. Pharmacoeconomic evaluation as
per patient cost showed 1.9€ for senna, 6.5€ for trimebutine,
and 8.4€ for lactulose during four weeks of therapy. Senna

group had the highest success rate (0.96) as well as the lowest
cost per patient (1.9€) and lowest cost and effectiveness score
(1.82). Therefore, senna was found the most successful drug
for the treatment.

A 1% increase in success rate needed as €0.02 for senna, €0.11
for lactulose and €0,08 for trimebutine, respectively. Senna had
the lowest cost-effectiveness for a 1% increase in the success
rate. Senna had the highest success for clinical improvement
and the lowest cost per patient, and the most cost-effective
drug for constipation treatment. Table V summarizes the cost-
effective analysis of the drugs.

DISCUSSION

This retrospective, 4 weeks-follow-up study revealed that
senna, lactulose, and trimebutine were all effective drugs in
the treatment of children with functional constipation. Senna
revealed the highest clinical improvement rate among them.
However, the efficacy of each drug on clinical symptoms of
constipation showed variability, which may be determinant of
initial drug choice for the treatment of FC.

Senna is a stimulant laxative that increases bowel movements
and leads to liquid and electrolyte secretion into small bowel
and colon. Senna is suggested in the short term treatment of
FC by North American Society for Pediatric Gastroenterology
and Nutrition as well as NICE guidelines (3,17). There are only
a few data in the literature about the use and effectiveness of
senna in FC. Some studies found that senna was not effective
in FC7-9. However, others found senna to be the most
effective drug to increase stool consistency score (18). We also
observed that senna led to the most remarkable increase in
stool consistency and more softer stools compared to lactulose
and trimebutine. Children in the senna group had higher rates
of fecal incontinence than the other two groups. Consumption
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of lower levels of fiber and more carbohydrates and fat may be
responsible for the constellation of constipation and ultimately
fecal incontinence (19). Senna decreased fecal incontinence
from 39.3% to 14.3%, which was significantly higher than the
lactulose and trimebutine. But senna is found only in tablet form
for the treatment of functional constipation in our country which
is difficult to use for children younger than 6 years old. Thus we
gave triturated powdered form in this group and there was no
compliance problem in them.

The other drug, trimebutine is effective in IBS with constipation
or diarrhea. Trimebutine acts on GIS with dual effect and
improves both hyper and hypomotility (20). There is only one
adult study in the literature, evaluating the effect of trimebutine
on chronic idiopathic constipation, and showed increased
defecation frequency without significance (14). To the best of
our knowledge, our study is the first report about trimebutine
treatment in childhood FC. We showed that trimebutine
increased defecation frequency, stool consistency score and
decreased abdominal pain, painful defecation, stool withholding,
abdominal distention, nausea/vomiting, and development
of anal fissure. Trimebutine may be preferred especially in
constipated children with abdominal pain, abdominal distention,
and/or nausea and vomiting.

Lactulose is a disaccharide and its degradation products like
CO2, lactic and acetic acid pull water into the colon and soften
the stool (15). Although lactulose is commonly used in the
treatment of children with FC, data about its’ effectiveness is
controversial. Some studies showed that lactulose is effective
in increasing bowel movements, while, others found lactulose
is ineffective in the treatment of constipation (7,21-25). In our
study, lactulose was effective in increasing stool consistency
score and defecation frequency. Also, anorexia and anal fissure
formation significantly decreased after lactulose therapy.
Passage of softer stool may have contributed to the healing of
anal mucosa. Lactulose can be the first line choice laxative in
children with anorexia and anal fissure.

The outcome of treatment also depends on the compliance of
the administrated drug. Several factors such as dosage forms,
drug taste, and side effects may determine the compliance of
the patients. Drugs administrated in tablet form may provide the
advantage of small volume over the syrup forms. There was no
significant difference in side effects among these drugs.

Constipation is a common problem and the duration of
treatment may last for several months. Data about constipation
and cost for treatment in children are limited. Liem O. et al.
(26) showed children with constipation or prescribed a laxative
consumed $3.9 billion more in healthcare costs per year than
those without constipation26. Therefore, cost-effectiveness
of the treatment should also be considered as well as clinical
efficacy. Senna therapy was the most cost-effective compared
with lactulose and trimebutine. It provides greater benefits at a
lower cost compatible with literature (27).
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Our study has several limitations. It was a retrospective,
observational study, time of follow up was short, and the sample
size was small. On the other hand, strong sides of our study
were; a questionnaire form was completed for all patients, a
standardized method (Bristol Stool Chart), and patients’
defecation diaries were used to evaluate defecation frequency
and stool consistency, objectively.

Although a retrospective study, to the best of our knowledge
this is the first study comparatively evaluating effectiveness
and cost-effectiveness of lactulose, senna, and trimebutine in
childhood FC and FFI.

As a conclusion, our study showed that lactulose, senna, and
trimebutine were all safe and effective for the treatment of
childhood FC and FFI. However, treatment should be adjusted
according to the predominant clinical symptoms. Senna may
be the first choice of treatment with high cost-effectiveness and
tolerable taste, trimebutine in patients with abdominal distention,
abdominal pain, nausea/vomiting, or anal fissure and lactulose
in patients with anorexia or anal fissure, respectively.
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Dikkat Eksikligi Hiperaktivite Bozuklugu ve Eslik Eden Disleksi
Ayriminda Temel Noropsikolojik Testler

Neuropsychological Tests for Differential Diagnosis of ADHD and
ADHD with Dyslexia
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Amagc: Ders basarisizligi nedeniyle cocuk psikiyatrisi klinigine basvurularda dikkat eksikligi hiperaktivite bozuklugu (DEHB)
ve disleksi 6ne ¢cikmaktadir. Bu bozukluklarin klinik olarak ayrimi zor olabilmektedir, fakat mudahaleyi degistireceginden
bu ayrmin yapimasi kritiktir. Bu ¢alismanin amaci DEHB ve DEHB+Disleksi gruplarinda néropsikolojik bilesenlerin
karsilastirlarak degerlendirimesidir.

Gerec ve Yontemler: Cocuk Hastanesi'nde ders basarisizigi yakinmasiyla degerlendirilen ve DEHB ve/ya da disleksi
sUphesiyle ayirici tani agisindan ndropsikolojik testleri yaptinlan 53 gocuk bu galismada 6rneklemi olusturmustur.
Degerlendirmeler sonucunda cocuklar yalnizca DEHB tanisi konanlar ve hem DEHB hem de disleksi tanisi konanlar
(DEHB+Disleksi) olarak iki gruba ayrilarak, sosyodemografik ¢zellikler ve néropsikolojik test sonuclar karsilastinimigtir.

Bulgular: DEHB ve disleksi, klinik olarak blylk oranda &értisme gdstermesine ragmen DEHB+Disleksi grubunda
DEHB grubu ile karsilastiridiginda, kiz cinsiyet daha fazla, WISC-R testinde benzerlikler alt test puani daha dusuk,
resim tamamlama puani ise daha yiksek bulunmus; Stroop testinin 1.ve 2. bdltimlerinde tepki stresi beklenenden uzun
olanlarin daha fazla ve okuma hizinin ise daha disuk oldugu saptanmigstir.

Sonug: Calismamizda DEHB ile DEHB+Disleksi gruplar arasinda degerlendirilen ndropsikolojik testler acisindan
klinisyene yol gdsterebilecek belirgin ayirt edici noktalar olabilecedi gériimustir. WISC-R zeka puanlarinin étesinde, alt
test puanlarinin ayrica degerlendirimesinin ve DEHB'’ye eslik eden disleksi durumunda islemleme hizinin distk olmasi
ile iligkili olabilecek uzamis tepki stiresinin dnemi bir kez daha ortaya konmustur.

Anahtar Sézciikler: DEHB, Eshastalanm, Ayirici tani, Disleksi, Noropsikolojik test

ABSTRACT

Objective: Attention deficit hyperactivity disorder (ADHD) and dyslexia are two prominent disorders seen in referrals
to the child psychiatry clinics because of poor academical success. It may be difficult to distunguish two disorders,
however, this differential diagnosis is essential in order to provide the correct treatment. Main objective of this study is
to analyze and compare the neuropsychological components of ADHD and ADHD with dyslexia.

Material and Methods: This study consists of 53 children referred to Children’s Hospital with poor academical
success and completed neuropsychological tests for the differential diagnosis of suspected ADHD with/out dyslexia.
After the evaluation, subjects were divided into two groups as ADHD and ADHD with dyslexia. Sociodemographics and
neuropsychological test results were compared.

Results: Despite being clinically overlapping, compared to ADHD group, ADHD with dyslexia had a predominance of
girls, lower score in WISC-R similarities subtest, higher score of picture completion; higher ratio of late reaction times in
first and second domains Stroop test and a poorer reading rate.
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Conclusion: This study suggests significant differences between ADHD and ADHD with dyslexia which may be of help to the clinician. It also

points out the importance of assessment

of WISC-R subtests individually and reaction time probably due to decreased processing speed in ADHD with dyslexia.
Key Words: ADHD, Comorbidity, Differential diagnosis, Dyslexia, Neuropsychological test

GiRiS

Dikkat eksikligi ve hiperaktivite bozuklugu (DEHB); dikkat
eksikligi, hiperaktivite ve durtlsellikle karakterize Klinik bir
bozukluktur (1). Cocuk psikiyatrisi klinigine basvurularin yaklagik
yansi DEHB’den olugsmaktadir (2). DEHB, agirlikli olarak
erkeklerde gortlmektedir ve kizlarda DEHB’nin  dikkatsizlik
pbaskin olan alt tipi daha yaygindrr (1). DEHB’ye pek c¢ok
psikiyatrik bozuklugun eslik ettigi ve bunlar arasinda en sk
gorulenlerden birinin disleksi oldugu bilinmektedir (3). Disleksi,
uygun zeka ve egitim kosullarina ragmen gozlenen 6grenme
gUclugu olarak ifade edilmektedir (4). Disleksi toplumda yaygin
olan bir bozukluk olmakla birlikte, ¢calismalar DEHB ve disleksi
birlikteliginin sans eseri olabilecekten ¢ok daha sik gortlduginu
ortayakoymaktadir. Bunedenle, yazinda, ‘eshastalanim’ kavrami
kullanilmaktadir (5). DEHB-Disleksi eshastalanimi toplumda
farkl sikliklarda bildirilmektedir ancak ortak gérts bu birlikteligin
toplumda, &zellikle de ¢ocuk psikiyatrisi klinigine yonlendirilmis
olan hastalarda oldukga yaygin oldugudur (5). DEHB ve disleksi,
klinik gérinim acisindan pek ¢cok benzer yan tasimaktadir, bu
nedenle klinik olarak ayirt edilmeleri gli¢ olabilmekte, disleksinin
hafif olan formlari zaman zaman atlanabilmektedir. Fakat ayirt
edici yonlerinden belki de en 6nemli olani disleksiye 6zgu
farkl egitim teknikleri ve tedavi segeneklerinin bulunusudur.
Daha da &nemlisi, dislekside erken mudahale ve disleksiye
6zgU egitim, tedavi basarisi acisindan ¢ok 6nemlidir (5). Bu
nedenle ders basarisizligi nedenli basvurularda, DEHB+Disleksi
eshastalaniminin, DEHB’den basariyla ayirt edilmesi, disleksiye
6zgU egitim olanaklar ile erken midahale agisindan blyldk dnem
tagimaktadir. Yazinda hem DEHB hem de disleksi tanisinda klinik
gbzlem ve degerlendirmelere ek olarak ndropsikolojik testler
kullanimaktadir. Bu amagla kullanilan testler arasinda WISC-R
basi ¢cekmektedir. WISC-R’da her iki bozuklukta da, saglikli
¢ocuklara gore belirgin performans dusuklikleri saptanmigtir
(6). Turk cocuklarinda DEHB ile DEHB+Disleksi gruplarini ayirici
tani agisindan ele alan tek calisma mevcuttur. Yalnizca erkek
ilkokul cagr cocuklarina uygulanan bu ¢alismada, eshastalanimi
belirlemede WISC-R’dan elde edilen Bannatyne kimelerinden
kazanilmis bilgi ve kavramsal zekanin etkili oldugu gosterilmistir,
degerlendirilen diger testler ise bu baglamda etkili bulunmamistir
(6). Mevcut calismanin amaci, ders basarisizigi nedeniyle
cocuk psikiyatristine gonderilen TUrk kiz ve erkek ¢cocuklarinda,
iki deneyimli klinisyenin en az iki gérisme sonrasinda DEHB
ve/ ya da disleksi ayirici tanisini yapmak amaciyla istedikleri
ndropsikolojik testlerin hangilerinin eshastalanim grubunu daha
iyi belirledigini saptamaktir.

GEREC ve YONTEMLER

Okulda dikkat daginkigr ve/ya da dusUk ders basarisi
nedeniyle 2014- 2018 yillan arasinda Hacettepe Universitesi
Cocuk Hastanesi'ne yonlendirimis ve vyazarlar tarafindan
deg@erlendirilmis ¢ocuklarin dosyalan (n=128) geriye ddnik
taranarak asagidaki olcUtleri saglayanlar cgalismaya dahil
edilmistir: 1. Yazarlar olan gocuk psikiyatristleri tarafindan
degerlendiriimis ve psikiyatrik gdrismeler sonrasinda DEHB
ve/ya da disleksi dustnulerek ayirici tani igin néropsikolojik test
yaplimasina ihtiya¢g duyulmus olmak. 2. WISC-R dahil olmak
Uzere noropsikolojik test bataryasini tamamlamis olmak. 3. Klinik
degerlendirme ve ndropsikolojik testler sonucunda nihai olarak
DEHB ya da DEHB+Disleksi (eshastalanim) tanisini almis olmak
(Tek basina disleksi tanisi konmus bir cocuga rastlanmamistir).
Belirtilen olgUtleri saglayan 59 cocugun kayitlarina ulasiimistir.
Diglama olcutleri 1. WISC-R’a gore performans, sozel ya da
toplam zeka puanlarindan herhangi birinde 80’in altinda puan
almig olma. 2. Tim degerlendirmeler sonucunda otizm spektrum
bozuklugu, psikotik bozukluk ya da bipolar bozukluk tanisi
almis olma. 3. Gérme ya da isitme kaybi ya da basta epilepsi
olmak Uzere tani konmus herhangi bir nérolojik hastalik varlig
olarak belirlenmistir. Bu dlcUtler uyarinca 6 gocuk ¢alisma grubu
disinda birakilmistir. Geriye kalan 53 ¢ocuktan olusan ¢alisma
grubu klinik ve néropsikolojik degerlendirme sonucunda DSM-
4 tani kriterlerine gore yalnizca DEHB tanisi konmus olan 33
cocuk ve DEHB+Disleksi tanilari konmus olan 20 gocuk olmak
Uzere iki gruba ayriimistir.

Bu calisma, Hacettepe Universitesi Girisimsel Olmayan Klinik
Arastirmalar Etik Kurulu tarafindan 27.11.2018’de GO 18/1115-
21 Karar numarasi ile onaylanmistir.

Veri Toplama Araclari
Demografik ve Klinik Veriler

Her bir katimc igin sosyodemografik, klinik psikiyatrik veriler
ve noropsikolojik test sonuglari hasta dosyalarinin taranmasi
ve tarama sonucunda elde edilen bilgilerin arastirmacilar
tarafindan olusturulmus veri tabanina girilmesi ile bir araya
toplanmistir. Dosya taramasi ile veri tabanina dahil edilen
bilgiler; dogum tarihi, cinsiyet, anne ve baba yasi, anne egitim
duzeyi, DSM-4 tani kriterlerine gbre konmus psikiyatrik tanilar,
eslik eden medikal hastaliklar, néropsikolojik testlerin yapiima
tarihi, tim noéropsikolojik test sonuglar ve hastanin ¢ocuk
psikiyatrisi kliniginde kag kez degerlendirilmis oldugu bilgisidir.
Noropsikolojik testlerin yapildigi gun ile dogum tarihi arasindaki
sUre hesaplanarak ve hastanin testin yapildigi siradaki yasi ay
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olarak ifade edilmistir. Annenin egitim dUzeyi anne tarafindan
bitirilen son egitim kurumu olarak not edilmis ve yil karsiligi
hesaplanmistr.

Noropsikolojik Testler

Wechsler Cocuklar Icin Zeka Olcegi- Goézden Gegirilmis
(WISC-R), zekanin degerlendirimesinde sikga basvurulan
bir testtir ve akademik basaryr yansitmaktadir. 1949 yilinda
Wechsler tarafindan olusturuimus, 1974’te ise gdzden gegirilmis
versiyonu sunulmustur. 6-16 yas grubuna yonelik bireysel olarak
uygulanan bu test 1 — 1.5 saat surer.

Her alt testin sorular test yonergesine uygun bir sekilde cocuga
yoneltilir ve ¢ocuktan sorulan sorulart yanitlamasi istenir.
Sonucunda bireye ait sézel, performans ve toplam olmak Uzere
Uc zeka puani elde edilir.

WISC- R sbtzel ve performans olmak Uzere ki bolimden,
her bolum de bir yedek, bes ana test olmak Uzere alt alt
testten olusmaktadir. Sozel boélime ait alt testler: genel bilgi,
benzerlikler, aritmetik, s6zclk dagarcigl, yargilama ve ek test
olarak da sayi dizisidir. Performans bdlimine ait alt testler ise:
resim tamamlama, resim dUzenleme, kiplerle desen, parca
birlestirme, sifre ve ek test olarak da labirentlerdir. Savasir ve
Sahin tarafindan Turk ¢cocuklari icin standardize edilmistir (7).

Bu c¢alismada WISC-R’'in 11 alt testi kullaniimistir: Genel bilgi,
benzerlikler, aritmetik, sdzcuk dagarcigl, yargilama, sayi dizisi,
resim tamamlama, resim dUlzenleme, kuUplerle desen, parca
birlestirme ve sifre. Bu alt testlerden Bannatyne bataryasi su
sekilde hesaplanmigtir:

1.Kavramsal yetenek kategorisi: Benzerlikler, sdzcik

dagarcigi ve yargilama puanlari.

2. Mekansal yetenek kategorisi: Resim tamamlama, kiplerle
desen ve parga birlestirme puanlari.

3. Ardisiklik yetenek kategorisi: Say dizisi, resim dlzenleme
ve sifre puanlari.

4. Kazanilmis bilgi kategorisi: Genel bilgi, aritmetik ve sézcik
dagarcigl puanlari.

Calisma kapsaminda, WISC-R sb6zel, performans ve toplam
zeka puanlarinin yani sira her bir alt test ve Bannatyne kategorileri
gruplar arasinda ayri ayri degerlendirilmigtir.

Strekli Performans Testi (SPT) belirli bir uyaran igin tepki
vermeyi ve baska uyaran igin tepkinin engellenmesini gerektiren
bir testtir. Bu testte, secici dikkat ve tepkisellik degerlendirilir
ve DEHB tanisi konan ¢ocuklarda SPT’de bozulmalar oldugu
bilinmektedir (8). Bu calismada, katiimcilarin SPT’de uyaran
oldugu halde tepki vermemelerini ifade eden dikkatsizlik hatalar
ile tepki gerektirmeyen uyarana tepki verdiklerini gdsteren
ataklik hatalan belirlenmis, bu hata sayilar katiimcilarin yasina
gbre normal ya da fazla olarak kategorize edilmis ve gruplar
arasinda karsilastirimistir.
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Sayi Dizisi Ogrenme Testinde (SDOT), katiimcinin duydugu sayi
dizisini tekrarlamasi istenir. Test, kisa sureli bellek ve dikkati
degerlendirmektedir (9). Calismada, katlimcinin SDOT puan,
bulundugu yasin daha énceden belirlenmis olan norm degerleri
ile karsilastinimig, yasina gére normal ya da normalden az olarak
nitelenmis ve gruplar kiyaslanmistir (10,11).

Stroop Testi (ST), bes boliimden olusmaktadir. ilk dért bslimde
katiimcinin dikkati ve bilgi islemleme hizi degerlendirilirken son
balimde bozucu etkiye direng (tepki ketlemesi) incelenir (12,13).
Ayrica, bu testin tim boélimlerinde katilimcinin dizelttigi hata
sayisi da atakligin bir dlglsu olarak ele alinir. Hata skorlar da
dahil olmak Uzere Stroop testi puanlarinin hesaplanmasinda en
siklikla Stroop tarafindan gelistirilen yontem kullanilir (12,14). Bu
galismada, bes bolimdeki tepki verme suresi yasa gore normal
ya da normalden uzun olarak; duzeltme sayisi da benzer olarak
yasa gore normal ya da normalin Uzerinde olarak kategorize
edilmis ve gruplar birbirine gére degerlendirilmistir.

Cocuklar icin Gorsel Isitsel Sayi Dizisi Testi (GISD-A), gorsel
ya da igitsel olarak sunulan bir uyaran ile dikkati ve kisa sureli
bellegi degerlendirmek icin kullanilir. Tepki de sdzel ve yazil
olarak ayr ayr de@erlendirilir (15). Dolayisiyla bu testte, gorsel-
yazil, gbrsel-sdzel; isitsel-yazil ve isitsel-sdzel olmak Uzere dort
temel skor elde edilir. Buna ek olarak, uyaranin sunum bigimine
ya da beklenen tepki bigimine gdére duyularin degerlendirildigi
birlesik isitsel, birlesik gorsel, birlesik sdzel anlatm ve birlesik
yazil anlatim skorlar olusturulur. Tim bu skorlardan duyu
ici ve duyular arasi kaynasim degerleri hesaplanir. GiSD-A,
katiimcinin sézel ve isitsel alandaki performansini ayr ayr
degerlendirdiginden etkilenmis ve etkilenmemis yonleri ortaya
koymakta 6nemlidir. Bu nedenle mevcut calismada yukarida
belirtilen tim GISD-A skorlari hem sayisal olarak gruplar
arasinda karsllastirimis hem de yasa gore dnceden belirlenmis
olan normlarin altinda veya normlar dahilinde olarak kategorize
edilerek gruplar arasinda ele alinmistir (16).

Genis Kapsamli Basan Testi (GKBT-3) Matematik Bolimu temel
matematik problemlerini czmedeki yeterliligi degerlendirir (17).
Bu ¢alismada katiimcilarin GKBT matematik bolumu skorlarinin
devam etmekte olduklari sinifla uyumlu olup olmadigi ele alinmig
ve sonug beklenenden az ya da beklendigi gibi olarak kategorize
edilerek degerlendirilmistir.

Okuma hizi, katilimeinin kendisine sunulan standart metinlerden
okudugu kelime sayisindan yola cikilarak hesaplanmistir. Buna
gbre, okunan toplam kelime sayisi, dogru okunmayanlar da
dahil olmak Uzere, okuma suresine bolinerek dakikadaki okuma
hizi elde edilmistir (18). Dogru okunmayan (hatali ya da eksik
okunan) kelime sayisi ayrica not edilmistir. Dogru okunmayan
kelime sayisi toplam okunan kelime sayisina bolinerek hatall
okuma orani elde edimis ve bu degerler gruplar arasinda
karsilastinimistir.

istatistiksel Analizler

TUm analizler Sosyal Bilimler Igin istatistik Paket Programi
(Statistical Program for Social Sciences; SPSS) 23.0 strlimu



araciigiyla yapilmistrr. islemlerde, sayimla belirtilen verilerin
degerlendiriimesinde ki-kare (x?) testi ya da ki-kare varsayimlari
karsllanmadiginda Fisher testi; 6lcumle belirtilen verilerin
degerlendirmesinde parametrik test varsayimlari karsilandiginda
t testi, karsilanmadiginda ise Mann-Whitney U testi kullaniimigtir.
Etki bUyUkIGgu, 6rneklemden elde edilen sonuclarin yokluk
hipotezinde tanimlanan beklentilerden sapma duzeyini gdsteren
istatistiksel degerdir (19). Etki bUyUkItigu, genel olarak, yokluk
hipotezleri ile alternatif hipotezler arasindaki farkin bUyUkIGgu
olarak tanmlanmaktadir. Bu da, arastrma sonuclarinin
pratikteki anlamliiginin  bir gostergesi niteligindedir.  Bu
calismada gruplar arasindaki farkin anlamli gikmasi durumunda
etki bUyUklugu parametrik varsayimlar karsilandiginda Cohen d,
karsilanmadiginda ise eta-kare (n°=22/s) degeri ile incelenmistir.
Bu ¢alismada eta-kare ile degerlendirilen tek degisken sayi dizisi
alt testi olmustur. Diger etki bUyUkligu degerlendirmelerinde ise
Cohen d kullaniimigtir. Genellikle, Cohen d degerinin 0.2°den
klcuk olmasi durumunda, etki buyUkliginun zayif, 0.5 olmasi
durumunda orta ve 0.8’den blyUk olmasi durumunda ise
kuvvetli olarak tanimlanabilecegi ifade edilmektedir (19). Elde
edilen eta-kare (n?) degeri, etki blyUkliglu indekslerinden
biri olan determinasyon katsayisi (r) (r?= n? dogrultusunda
yorumlanmistir. Arastirmalar determinasyon katsayisina (r) iliskin
etki buyukligunt; r=0.10 olmasi durumunda kuiguk etki oldugu
ve toplam varyansin %1’ini agikladidi, r=0.30 olmasi durumunda
orta etki oldugu ve toplam varyansin %9’unu agikladigi, r=0.50
olmasl durumunda ise yUksek etki oldugu ve toplam varyansin
%25’ini agikladigl seklinde ifade etmektedir (19-21).

Baginti analizlerinde parametrik test varsayimiari
karsllanmadigindan Spearman korelasyon testi yapilmistr.
Korelasyon katsayisinin buyUklUk agisindan yorumlanmasinda
tam olarak netlik kazandirilan araliklar bulunmamakla birlikte,
korelasyon katsayisinin  yorumlanmasinda mutlak  deger
icerisinde korelasyon katsayisi; 0.00 < r < 0.25 ise degiskenler

Tablo I: Arastirma grubunun sosyodemografik ve klinik dzellikleri.
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arasinda gok zayif; 0.26 < r < 0.49 ise degiskenler arasinda zayf;
0.50 <r < 0.69 ise degigkenler arasinda orta; 0.70 <r < 0.89 ise
degiskenler arasinda yUksek ve 0.90 < r < 1.00 ise degiskenler
arasinda ¢ok yUksek bir iliski oldugunu géstermektedir (21).

TUm analizler iki uclu yapilmis ve en distk anlamliik dizeyi 0.05
olarak alinmigtir.

BULGULAR

Arastirma grubunu olusturan 53 hastanin 24’0 (%45.3) kiz,
29'u (%54.7) ise erkektir. Gruplar icerisinde ele alindiginda,
sadece DEHB tanisi konan 33 hastanin 9'u kiz iken (%27.3),
DEHB+Disleksi tanisi konan 20 hastanin 15’i kizdir. Cinsiyet
dagihmi gruplar arasinda Kkarsilastiridiginda, DEHB+Disleksi
grubunda kiz cinsiyetin anlamli olarak daha fazla oldugu
belirlenmistir (p<0.001). Her iki grubun demografik ve Klinik
bilgileri Tablo I’'de 6zetlenmistir. Hastalarin ay olarak hesaplanan
yas ortalamalar ile anne ve baba yas ortalamalarn iki grup
arasinda farkliik gdstermemistir (p=0.120, p=0.195, p=0.365).
Benzer sekilde anne egitim duzeyi yil olarak degerlendirildiginde,
iki grup arasinda fark saptanmamistir (p=0.235). TUrkiye'de
zorunlu egitim lisenin bitimine kadar oldugundan, egitim
seviyesi zorunlu egitim ve bunun Otesinde &gretim olarak
iki kategoriye ayridiginda da yuksek duzeyde egitimli anne
yUzdesi gruplar arasinda fark gdstermemistir (p=0.181). Bu
bulgularin yani sira, ttm grup birlikte degerlendirildiginde, anne
egitim duzeyi arttikga cocugun WISC-R performans zeka puani
(r=0.368; p=0.018), WISC-R toplam zeka puani (r=;0.292;
p=0.064), resim duzenleme puani (r.=0.466; p=0.001), sifre
puani (r,=0.310; p=0.040), ardigik yetenek puani (r.=0.503;
p=0.001) ve kavramsal yetenek puaninin (r.=0.299; p=0.052)
arttigr gérulmustar.

DEHB Grubu DEHB+Disleksi Grubu Toplam
(n=33) (n=20) (n=53)
Sayi Sayi % Sayi %
Cinsiyet
Kiz 9 27.3 15 75 24 45.3
Erkek 24 72.7 5 25 29 54.7
Ek psikiyatrik bozukluk varligi 9 28.1 9 47.4 18 35:3
Ortalama Standart Ortalama Standart Ortalama Standart
Sapma Sapma Sapma
Yas (ay) 110.04 24.47 99.91 19.05 106.22 22.93
Anne yasi (yil) 39.44 5.04 4217 3.97 40.53 4.79
Baba yasi (yil) 42.81 4.84 44.83 5.97 43.62 535
Annenin egitim diizeyi (yil) 13.45 2.65 14.2 1.64 13.76 2.31
Hastanin kontrol sayisi 6.58 5.16 7.10 5.47 6.77 5.23
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Tablo II: Arastirma grubunda Wechsler Cocuklar igin Zeka Olcegdi-Gézden Gegirilmis (WISC-R) Puanlar.

DEHB Grubu DEHB+Disleksi Grubu Toplam
(n=33) (n=20) (n=53) o Cohen d ya da
Standart Standart Standart P Degeri Eta-vk are

Ortalama Sapma Ortalama Sapma Ortalama Sapma Degeri
Sozel Zeka 107.56 11.96 103.56 14.09 105.96 12.85 0.312 -0.313
Performans Zekasi 116.7 16.1 123.06 16.49 119.24 16.38 0.206 0.391
Toplam Zeka 112.81 13.66 113.89 13.87 113.24 13.6 0.799 0.079
Kavramsal Yetenek 35.93 6.89 34.16 7.33 35.21 7.04 0.404 -0.251
Mekansal Yetenek 37.45 7.33 40.42 7.33 38.53 7.4 0.176 0.405
Ardisiklik Yetenek 33.69 6.98 35.63 6.45 34.46 6.77 0.336 0.286
Kazanilmis Bilgi 30.43 4.85 29.68 6.53 30.13 558 0.656 -0.135
Genel Bilgi 9 2.82 9.11 2.31 9.04 2.6 0.893 0.042
Benzerlikler 13.34 2.97 10.42 4.44 12.19 3.86 0.017 -0.814
Aritmetik 10.1 2.11 8.84 2.71 9.6 2.42 0.077 -0.536
Soézciik Dagarcigi 11.54 2.43 11.74 2.79 11.62 2.55 0.794 0.078
Yargilama 11.21 3.05 11.95 2.07 11.5 2.71 0.359 0.271
Sayi Dizisi 9.24 2.53 9.32 2.81 9.27 2.62 0.983 2.968
Resim Tamamlama 11.41 2.08 13 2.75 12.04 2.47 0.028 0.676
Resim Diizenleme 11.52 3.72 13.32 3.48 12.23 3.70 0.100 0.496
Kiiplerle Desen 14.52 3.26 14.68 3.2 14.58 3.2 0.862 0.049
Parca Birlestirme 11.52 73 12.68 3.28 11.98 57 0.273 0.325
Sifre 12.93 2.66 13 2.75 12.96 2.67 0.931 0.026

Bu calismada yer alan 53 katilimcinin 18’inde (%33.9) dislama
kriterleri kapsaminda ele alinmamis olan bir psikiyatrik ek
hastallkk oldugu saptanmisti. Bunlar 6 hastada (%11.3)
anksiyete bozukluklari, 6 hastada (%11.3) karsi olma karsi
gelme bozuklugu 5 hastada (% 9.4) tik bozuklugu, 1 hastada
enkoprezistir (%1.9). Ek hastalk varlg acisindan gruplar
degerlendirildiginde, iki grupta ek psikiyatrik bozukluk ylzdesi
farkl degildir (p=0.164). Hastalarin psikiyatri kliniginde 1 vyil
icindeki kontrol sayilari da gruplar arasinda fark gdstermemistir
(p=0.824).

Arastirma gruplar WISC-R puanlar agisindan karsilastinldiginda;
sbzel, performans ya da toplam zeka puanlarn arasinda
anlamli fark bulunmamistir (Tablo Il). Bannatyne kategorileri
de gruplar arasinda farkli bulunmazken, WISC-R alt testleri
ayri ayr degerlendirildiginde, DEHB+Disleksi birlikteligi gorilen
grupta benzerlikler alt test puaninin anlamli olarak daha dusuk
(p=0.017), buna karsilik resim tamamlama puaninin daha yiksek
oldugu (p=0.028) belirlenmis ve aritmetik puaninin istatistiksel
anlamliiga yaklasan sekilde daha dusUk oldugu goértimuastar
(p=0.077) (Tablo II).

SPT’de dikkatsizlik ve ataklk hata sayilan ya da dikkatsizlik
ve hata sayillarinin yasa gore olan kategorik degerlendirmeleri
galisma gruplan arasinda fark gostermemistir (p=0.736,
p=0.626; p=0.900, p=0.684). Benzer sekilde SDOT puanlari ve
puanlarin yasa gore olan kategorik degerlendiriimeleri agisindan
calisma gruplari farkl bulunmamistir (p=0.260, p=0.716). ST'de
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ise 1. ve 2. bolumlerde tepki sUresi yas normalinden uzun
olanlarin orani, DEHB+Disleksi grubunda anlamli olarak fazla
bulunurken (p=0.042 ve p=0.027), ST’nin diger parametreleri ve
tum bélimlerdeki dizeltme sayilarinin gruplar arasinda benzer
oldugu gérilmistir. GISD-A testi ve GKBT-3 matematik testi
sonuglart agisindan bakildiginda arastirma gruplari arasinda fark
saptanmamisti. DEHB grubunun okuma hizi, DEHB+ Disleksi
grubundan daha yUksek bulunmustur (p=0.048) (Tablo Ill).

TARTISMA

Ders basansizigl gocuk psikiyatrisi klinigine sik bir basvuru
sebebidir. Bu basvurularda, DEHB’ye eslik eden disleksi dnemli
bir tani olarak 6ne c¢ikmaktadir. DEHB+Disleksi fenotipinin
DEHB’ye gore ayirt edici néropsikolojik &zelliklerini belirlemeyi
amagladigimiz bu calismada elde ettigimiz en dnemli bulgular
sunlar olmustur: DEHB grubunda erkekler daha cokken,
DEHB+Disleksi grubunda kizlar daha fazladir. WISC-R alt
testlerinden genel bilgi ve aritmetik puanlar DEHB+Dislekside
daha dusUk ve resim tamamlama puani daha yiksek iken,
Stroop testinin 1. ve 2. bdlumlerinde tepki suresi beklenenden
uzun olanlarin ylzdesi DEHB+Disleksi grubunda belirgin olarak
fazla ve bu grupta okuma hizi daha dustk saptanmistir. Tdm
bu bulgular, DEHB ile DEHB+Disleksi gruplarn arasinda bu
calismada degerlendirilen noropsikolojik testler agisindan
belirgin ayirt edici noktalar olabilecegine isaret etmektedir.
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Tablo IlI: Arastirma Grubunda Noéropsikolojik Test Bataryasi Sonuglari.

DEHB Grubu DEHB+Disleksi Grubu Toplam
(n=33) (n=20) (n=53)
Ortalama sst::‘:: Ortalama sst;’:c:: Ortalama Sstzzcr::t
SPT Puanlan
Dikkatsizlik 10.48 10.84 753 5.47 9.36 9.1
Ataklik 17.30 15.47 21.65 30.26 20.69 24.72
SDOT Puani 7.1 7.65 5.12 6.46 6.20 7.18
GiSD-A Puanlari
isitsel-Sozel 4.56 1.54 4.53 0.90 4.54 1.05
Gorsel-Sozel 5.56 1.22 5.00 1.15 B35 1.21
isitsel-Yazil 4.60 1.28 4.63 0.83 4.61 1.11
Gorsel-Yazili 5.89 1.58 5.32 1.42 5.65 1.50
Birlesik Isitsel 9.15 2.23 9.16 1.57 9.15 1.97
Birlesik Gorsel 11.44 2.64 10.32 2.29 10.98 2.53
Birlesik Sozel Anlatim 10.11 2.26 9.53 1.93 9.87 213
Birlesik Yazili Anlatim 10.44 2.52 9.95 2.09 10.24 2.34
Duyu ici Kaynasim 10.44 2.49 9.79 1.99 10.17 2.29
Duyular Arasi Kaynasim 10.15 2.21 9.63 1.83 9.93 2.06
Dakikada Okunan Kelime Sayisi 68.59 34.69 48.56 28.24 60.58 33.43
Sayi % Sayi % Sayi %
ST- Normalden Uzun Tepki Siiresi
Bolum 1 14 53.8 15 83.3 29 65.9
Bolim 2 10 38.5 13 72.2 23 52.3
Bolum 3 13 50 12 66.7 25 56.8
Bolum 4 16 61.5 11 61.1 27 61.4
Bolum 5 14 53.8 13 72.2 27 61.4
ST- Normalden Cok Diizeltme Sayisi
Bolum 1 6 23.1 6 333 12 27.3
Bolum 2 7 26.9 B 27.8 12 27.3
Bolim 3 17 65.4 14 77.8 31 70.5
Bolum 4 17 65.4 13 72.2 30 68.2
Bolim 5 20 76.9 17 94.4 37 84.1
GKBT-3 Matematik- Beklenenden Az Performans 14 50 10 52.6 24 51.1

Bu calisma dustk ders basarisi nedeniyle gocuk psikiyatrisi
klinigine yonlendirilmis olan hastalardan iki deneyimli klinisyenin
klinik olarak DEHB dusundukleri grup icinde disleksinin
varligindan stphe edip néropsikolojik test yaptirdiklar grubu
ele almaktadir. Tum grupta erkek hasta sayisi az farkla daha
fazla iken DEHB grubu agrrlikli olarak erkektir. Bu durum,
DEHB’nin erkeklerde daha sk gortlduginu belirten yazin
bilgisi ile uyum icindedir (1). liging bir nokta, DEHB+Disleksi
grubunun, DEHB grubunun aksine, daha ¢ok kiz hastalardan
olusmasidir. Yazinda, disleksinin de daha ¢ok erkeklerde
goruldigind bildiren yayinlar (Gézden gegirme igin bkz. 2 ve 3)

vardir. TUrk ¢cocuklarinda DEHB'yi ele alan yayinlar, gogunlukla
yalnizca erkeklerde gergeklestirildiginden, Turk toplumunda
DEHB+Dislekside cinsiyet dagiimi bilinememektedir fakat farkl
toplumlara ait ¢alismalarda, eshastalanimin erkeklerde daha
sk oldugu yéninde bulgular mevcuttur (5). Bununla birlikte,
disleksinin kizlarda daha cok DEHB’nin dikkatsizlik baskin
alt tipine eslik ettigi vurgulanmistir (22). Calismamizda DEHB
tanisi alt tip ayrnmi yapiimamistir,dolayisiyla bu calismada farkli
alt tiplerin bulunmasi olasidir. Ayrica galisma grubuna sadece
noropsikolojik testleri tamamlanmig olan hastalann alinmig
olmasl ve degerlendirilen ¢ocuk sayisinin kisith olmasi gibi
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nedenlerle cinsiyet dagilimina iliskin bulgu genellenebilir degildir.
Bu sonucun gercek bir farki yansitip yansitmadigi ileride kiz
ve erkekleri bir arada ele alan ve DEHB'yi alt tiplerine goére
degerlendiren daha genis 6rneklemli galismalarla incelenmelidir.

Anne egitim dlzeyinin ¢ocugun akademik basarisini etkiledigi
yazinda bildirildiginden, bu ¢alismada annelerin egitimi de ele
alinmistir (23). Annenin egitim seviyesi ile akademik basariy iyi
yansittigi bilinen WISC-R'in 6zellikle bazi alt testleri arasinda
Onemli korelasyonlar elde edilmistir. Buna gore, anne egitim
dizeyi arttikca cocugun WISC-R performans zeka puani,
resim dlzenleme, sifre ve ardisik yetenek ile kavramsal yetenek
puanlart artmisti. Bunlar icinde orta kuvvette korelasyon
katsayisina sahip olanlar resim dlzenleme ve resim dlzenlemeyi
de i¢ine alan ardisik yetenek puanlar olmustur. Her ikisi de
muhakemeye dayanan bu becerilerin anne egitim dUzeyiyle
yakindan ilgili bulunmasi, dikkate deger bir noktadir. Turkiye
kaynakli yazin alan incelendiginde benzer iliskiye rastlanmadigi
icin bu bulgunun TUrk toplumuna ait ik veri olabilecegi
dusunulmustur.

DEHB’ye cok sayida psikiyatrik eshastalanmin eslik ettigi
yazinda bildirimektedir (24). Bunlar arasinda en sik bildirilenler,
bu ¢alisma ile uyumlu olarak, disleksi, anksiyete bozukluklari,
karsi olma karsi gelme bozuklugu, tik bozuklugu ve enkopresistir.
Orneklemin kiictkligiine ragmen eshastalanimlarin yayginligi ve
cesitliligi, yazinla uyumlu olarak, bir kez daha hastalar bir btttn
olarak degerlendirmenin ve DEHB ya da disleksi stz konusu
oldugunda, olasi ek tanilara karsi farkindaligin énemine isaret
etmektedir (25).

DEHB degerlendirimesinde WISC-R siklikla kullaniimaktadrr.
Bununla birlikte, yapilmis ¢alismalarda DEHB populasyonunda
WISC-R'In verdigi sonuclarla ilgili yazinda birlik yoktur. Turk
¢ocuklarina uygulandiginda, WISC-R puanlarinin DEHB’de
saglikl cocuklardan daha dusuk oldugu, dzellikle bu dismenin,
genel bilgi, aritmetik, benzerlik, parga birlestirme ve sifre alt
testlerinde anlamli olarak kendini gosterdigi ortaya konmustur
(26). Yani sira, DEHB tanisini yordamada resim dlzenleme
testini faydall bulan bir calisma da mevcuttur (27). Bu segici
etkilenmeyi yansitan sonuglarla uyumsuz olarak, daha guncel
bir callsmada WISC-R tum alt testlerindeki performansin
secici olmaksizin DEHB’de kontrol gurubuna gdre daha dustk
oldugu gdsterilmistir (28). Bununla birlikte, 6zellikle etkilendigi
bildirilen alt testlerin DEHB'yi yordayici etkisi sans duzeyinde
bulunmustur, yani klinik olarak tek basina anlami olmayabilecegi
ifade edilmisti. Ne var ki daha eski tarihli bir calismada,
DEHB’de farkli néropsikolojik testlerin yordayiciigi ve birbiri
ile uyumu degerlendirimis, benzerlik alt testinin DEHB'yi
yordadigi sonucuna varimigtir (29). Yazinda ginimuze kadar
olan uyumsuzluklar c¢alismalarin deseni, icleme ve diglama
Olgutleri, drneklem bUyUKIGgU gibi kanistiricr faktorlerin etkisine
bagl olabili. DEHB’de WISC-R’daki etkilenmenin niteligindeki
tim bu uyumsuzluklara ragmen, WISC-R ginUmduz pratiginde
DEHB degerlendiriimesinde halen dnemini korumaktadir.
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WISC-R’In yaygin kullanildidi bir diger alan da DEHB'ye eslik
eden disleksinin degerlendiriimesidir. DEHB’ye siklikla disleksi
eslik etmektedir (5,25). Benzer sekilde, disleksiye en yiksek
siklikla eslik eden bozukluk da DEHB’dir (30). ikisinin ayrimi
zaman zaman klinik olarak guc¢ olabilmektedir. Bu nedenle
siklikla  noropsikolojik  degerlendirmeye  basvurulimaktadir.
DEHB’nin disleksiye yonelik ayirici tanisini ele alan guncel
bir calismada, Bannatyne kazanimis bilgi ve kavramsal bilgi
kimeleri, DEHB’nin eshastalanmdan farkini ortaya koyan
faktorler olarak elde edilmigtir. Ancak s6z konusu galismada
WISC-R alt testleri ayn ayr ele alnmamistir (6). Bizim
calismamizda ise, WISC-R alt testlerinden benzerlikler ve
aritmetik puanlarinin eshastalanim grubunda ytksek ve orta etki
blyUkltgu ile daha dusik oldugu, resim tamamlama puaninin
ise orta etki buyUkligu ile daha yUksek oldugu gdrdlmustar.
Bannatyne kategorileri arasinda fark gériilmemistir. ki calismada
kullanilan analiz yontemlerinin farkliigina ragmen, Bannatyne
kazanilimig  bilgi  kategorisinin  hesaplanmasinda  aritmetik
puaninin; kavramsal yetenek kategorisinin hesaplanmasinda
ise benzerlikler puaninin yer aldidi distnulirse WISC-R alt
testlerinin ayrica degerlendirimesinin énemli oldugu goérulebilir.
Mevcut calismada kategorileri olusturan alt testlerin homojen
olarak dagimamis (biri diserken digerinin didsmemesi gibi)
olmasi kategorik farklarin gértlmesini engellemis olabilir, bu
da yazindaki uyumsuzlugu aciklayabilir. Benzerlikler testi,
kavramlar arasinda ortakliklar kurmaya dayanan yuksek bilissel
bir islevdir, bu yonUyle bu bulgu DEHB+Dislekside bilissel
etkilenimin DEHB’ye gbre daha fazla olabilecegini ortaya koyan
yazinla uyumludur (25). Aritmetik puani ise isitsel dikkat ile kisa
sureli bellekte ve sonugta bilgi kazanminda, yani 6grenmede,
sorun oldugunu ifade etmektedir, bu da disleksinin yaygin kabul
edilen tanimi olan normal zekaya ragmen 6grenmede gUuglUK ile
ve ¢ocuklarin klinige basvuru nedeni olan ders basarisizigi ile
uyumludur. Bunakarsllik, resim tamamlama puani gérsel uzaysal
beceriyi degerlendirmektedir ve DEHB+Disleksi grubunda
DEHB grubuna gore daha ytksek bulunmustur, hem disleksi
hem de DEHB’'de gdrsel uzamsal algida bozulmalar oldugu
yazinda belirtilmistir (31,32). Bu bulgular gérsel uzamsal ve
isitsel beceriler acisindan DEHB+Disleksi ve DEHB gruplarinin
farklan olabilecegini distndtrmustir. Gérsel uzamsal ve isitsel
dikkat ile bellek islevleri acisindan saf disleksi grubunun da ele
alindigr ve bu islevlere iligkin becerilerin incelendigi ileri calismalar
yapllimasinda fayda vardir.

DEHB’ye eslik eden disleksi varligi ile iligkili faktorleri saptamayi
planladigimiz bu galismada, bir diger ilgi ¢ekici bulgu Stroop
testine aitti. Bu testin 1.ve 2. bdliminde DEHB+Disleksi
grubunda tepki slresi beklenenden uzun olanlarin yltzdesi
DEHB grubundan daha fazladir ve bu bulguya TUrk yazininda
rastlanmamis  olmakla birlikte, islemleme hizi ile iligkili
olabilecegi dustnulen bu bulguyu destekleyebilecek nitelikte
calismalara uluslararasi yazin alaninda rastlanmistrr. islemleme
hizinin - arastinldigr  calismalarda islemleme hizinda yavaslk



DEHB+Dileksi
tartisiimistir (33).

eshastalanimi i¢in  bir endofenotip olarak
Ozetle, bu calismada hem kiz hem de erkek cocuklar iceren
bir 6érneklemde DEHB ile DEHB+Disleksiyi ayirmada faydall
olabilecek faktorler ortaya konmustur. Calismanin  temel
kisitliliklar, geriyeddnuk ve drneklem buyUklugu ktigUk bir galisma
olmasi, saglikli kontroller ile saf disleksiye sahip bir grubun
olmayigl ile DEHB'yi alt tiplerine ayirmadan eshastalanimin
test sonuclan Uzerine etkisinin ele almasidir. TUrk ¢ocuklar
Uzerindeki sonraki ¢alismalarin, bu galismanin bulgulari isiginda,
tim kontrol gruplarnni icerecek sekilde hem kiz hem de erkek
cocuklarin  dahil edildigi daha genis 6rneklemler Uzerinde
gergeklestirimesi, DEHB’nin alt tiplerinin aynmi ve WISC-R alt
testleri ile Stroop testinin gruplar arasindaki degerlendirmesine
yer vermesi faydall olacaktir.
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Vezikolireteral Reflii Hastalarinin Cerrahi Tedavi Sonuclari
Outcomes of Surgical Treatment of Vesicoureteral Reflux
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Amag: Vezikoureteral refli (VUR) gocukluk ¢caginda sik gortlen bir anomalidir. Amag, VUR nedeni ile cerrahi olarak
tedavi edilen hastalarda demografik, radyolojik verileri, tedavi yontemlerini ve tedavi sonuglarini degerlendirerek
komplikasyonlari ve basariyi etkileyen faktorleri ortaya koymaktir.

Gereg ve Yontemler: Calismamizda; 2007-2014 yillari arasinda VUR nedeni ile tedavi edilen hastalar degerlendirildi.
Taniyagi, cinsiyet, basvuru sikayeti, VUR etiyolojisi ve dereceleri, hidronefroz dereceleri, bdbrek fonksiyonlar, tercih edilen
cerrahi tedavi (endoskopik enjeksiyon — Ureteroneosistostomi) yontemleri, tedavi basar oranlari ve komplikasyonlar
kaydedildi. Hastalar bu parametrelere gore karsilastirilarak cerrahi tedavi basarisini etkileyen faktorler degerlendirildi.

Bulgular: Toplam 276 hasta degerlendirildi. Hastalarin 220’sine ilk girisim olarak endoskopik subuUreterik enjeksiyon
(STING), 56’sina ise Ureteroneosistostomi yapildi. STING sonrasi iyilesme olmayan 43 hastaya daha sonra
Ureteroneosistostomi yapildi. Hidronefroz olmayan veya hafif olan hastalarda cerrahi basar orani %90.2, ciddi
hidronefroz olanlarda %72.3't0. Basan orani yuksek dereceli VUR hastalarinda %88, dusiuk ve orta dereceli VUR’da
%98.3°tU, bobrek fonsiyonu kdtl olanlarda bu oran %83, iyi ve orta olanlarda ise %94 'tur. Primer VUR hastalarinin basari
orani sekonder VUR'’ye gore yUksek bulundu (%96-%85). Cerrahi tedavi sonunda mesane duvar kalinlasmasinin %52.2
oraninda ve hidronefrozun %21.3 oraninda geriledigi tespit edildi. STING sonrasi UNC gerektiren hastalarin, sadece
STING ile iyilesen hastalara gore hidronefroz ve VUR dereceleri daha yUksek; renal parankimal incelmeleri daha fazla ve
diferansiye bodbrek fonksiyonlari daha dusuk olarak bulundu.

Sonug: Calismamizda yUksek dereceli VUR'IU, diferansiye fonksiyonu distk ve sekonder VUR etiyolojisine sahip olan
bdbrek birimlerinde cerrahi tedavi sonuglarinin daha kétt oldugu géraldu.

Anahtar Sozciikler: Ureter, VezikoUreteral reflii

ABSTRACT

Objective: The aim of this study is exhibiting the factors affecting the outcomes of the surgical treatment of VUR by
evaluating the demographics, radiologic findings, treatment options and complications.

Material and Methods: Patients who underwent VUR repair from 2007 to 2014 in our unit were included in this
retrospective study approved by the local ethics review board. Age, gender, complaint, etiology and grade of VUR,
grade of hydronephrosis, renal function, preferred surgical treatment (endoscopic injection - ureteroneocystostomy)
method, treatment success rate and complication were collected from the patient records.

Results: A total of 276 patients were included. Endoscopic subureteric injection (STING) were performed in 220,
ureteroneocystostomy were performed in 56 patients as a first intervention. 43 patients who had no improvement after
STING were performed ureteroneocystostomy. The surgical success rate was 90.2% in patients without hydronephrosis
and 72.3% in those with severe hydronephrosis. This rate was 88% in high-grade reflux patients, 98.3% in low/
moderate-grade VUR, and 83% in patients with poor renal function and 94% in good and moderate patients. The
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success rate of surgical treatment was higher in primary VUR patients than secondary VUR (96% -85%). After the surgical treatment, the
rate of improvement of bladder wall thickening was 52.2% and the rate of regression of hydronephrosis was 21.3%. Patients who required
UNC after STING had higher grades of hydronephrosis and reflux; than patients recovered with STING only. Also these patients’ renal
parenchymal thinning were significant and renal functions were worse than patients recovered with STING.

Conclusion: In our study, it was observed that the outcomes of surgical treatment were worse in renal units with high grade VUR, low

differential function and secondary VUR etiology.
Key Words: Ureter, Vesicoureteral reflux

GIiRiS

VezikoUreteral refll (VUR), idrarin mesaneden Ust Uriner sisteme
geri kacisidir (1,2). Sik gorulebilen bir durum olmakla birlikte
genellikle asemptomatik seyreder. idrar yolu enfeksiyonu(iYE)
ile birlikte gorilen en sik konjenital anomalidir (2,3). Prevalansi
saglikli cocuklarda %1.3 iken, idrar yolu enfeksiyonu 6ykusu
olan cocuklarda %8-50 arasinda degismektedir (2,4,5).
Gunumuzde hala etyolojisi, tani ve tedavisi ile ilgili soru isaretleri
bulunmaktadir (1).

VUR, primer ve sekonder olmak Uzere iki gruba ayrilir. Primer
VUR, reflinin en sik gdrulen seklidir ve Ureterovezikal bileskenin
(UVB) yetersiz kapanmasiyla gelisir (1). Primer VUR’da gUclu bir
genetik yatkinlik vardir (4). Fonksiyonel (mesane barsak fonksiyon
bozuklugu ve nérojenik mesane) veya anatomik obstriksiyonlar
(posterior Uretral valv) normal anti-refli  mekanizmasini
etkileyerek Sekonder VUR’a neden olabilmekterir (1).

VUR, enfeksiyon riskini arttirmakla birlikte hem IYE hem de VUR,
renal skara (refll nefropatisi) neden olabili. Bu nedenle VUR,
hipertansiyon, gebelik toksemisi, kronik bdbrek hastaligr (KBH)
ve son dénem bobrek hastaligina (SDBH) neden olabilmektedir
(1,5,6). VUR'IU gocuga yaklasimda amag; hastay tekrarlayan
IYE'den korumak, renal hasar gelisimini énlemek, tedavi ve
takipteki morbiditeyi en aza indirmektir.

Endoskopik tedavi, 1980’lerde enjeksiyon materyalinin kullanima
girmesi ile acik cerrahinin yerini almaya baslamistir. Spontan
rezollsyon sansina sahip bu hastalikta, hastaligin ortaya ¢ikis
sekli, cinsiyet, yas, refliniin derecesi, bobrek fonksiyon kaybinin
olup olmamasi gibi degiskenler VUR icin tedavi ydntemlerinin
seciminde bUyudk éneme sahiptir.

Bu calismanin amaci; 2007-2014 yillar arasinda VUR tanisi ile
izlenen hastalarda, cerrahi tedavi endikasyonlarini, tercih edilen
cerrahi tedavi yontemlerini, tedavi sonuglarini, komplikasyonlari
ve basary! etkileyen faktorleri ortaya koymaktir.

GEREC VE YONTEMLER

Bu calismada; 2007-2014 vyillan arasinda Cocuk Cerrahisi
ve Cocuk Urolojisi Klinigi'nde takip edilen ve anamnez, klinik
ve goruntileme yontemleri ile VUR tanisi almis hastalar
deg@erlendirildi. Calisma protokoll, Saglk Bakanh@i Ankara
Cocuk Saghgr ve Hastaliklar, Hematoloji Onkoloji Egitim ve

Arastirma Hastanesi Egitim Planlama Kurulunun 27.12.2013
tarih ve 203 sayili karari ile onayland.

Hastalarin  OykU, fizk muayene ve laboratuar degerleri,
gorunttleme ve ameliyat raporlari incelendi. Tani yasl, cinsiyet,
basvuru sikayeti, VUR etiyolojisi ve dereceleri, bobrek hidronefroz
dereceleri, bobrek fonksiyonlari, tercih edilen cerrahi tedavi
yontemleri, tedavi basar oranlar ve komplikasyonlar kaydedildi.

Sekonder VUR etiyolojisinde yer almayan ek Uro-patolojisi olan
(UPD, bdbrek tasi, Ureterovezikal darlik vs.), herhangi bir nedenle
tedavisini klinigimizde tamamlamayan, tedavisine dis merkezde
baslayip klinigimizde devam eden, dosya taramalari sirasinda
bilgilerinin ttmudne ulasilamayan, cerrahi girisim uygulanmadan
proflaksiile takip edilen, sekonder VUR etiyolojisi nedeniile organ
anatomisini degistiren cerrahi girisim yapilmis olan hastalar
(vezikostomi, Ureterokutenostomi, mesane ogmentasyonu vs.)
calisma digl birakildi.

Hidronefroz, bobrek parankim kalnig, VUR dereceleri ve
diferansiye bdbrek fonksiyon verileri hasta sayisina gére
degil bobrek-Ureter birim sayisina gore verildi. Ayrica cerrahi
yontemler ve basar sonug verileri de bdbrek Ureter birim sayisi
ile verildi.

Takip suresince hastalarin hepsine IYE proflaksisi verildi. Aylik
tam idrar tetkiki ve idrar kiiltir(i ile IYE agisindan takip edildi.

Calismamizda istatistiksel calismaya uygunluk agisindan
parametre sayisini azaltmak amaci ile hidronefroz dereceleri,
Grade 1-2: Hafif hidronefroz, Grade 3-4: Agir hidronefroz olarak
siniflandirildi (151).

Hastalarin Tc-99m DMSA ve/veya MAG3 renal sintigrafi tetkikleri
ile saptanan diferansiye bobrek fonksiyonlar;%50-40 iyi, %39-
25 orta, %24-0 kot olarak degerlendirildi.

Hastalarin;bir yas Ustl olmasi, bilateral/unilateral ylksek dereceli
(4-5) VUR olmasi, eslik eden sk tekrarlayan IYE varlg, ileri
derecede hidronefroz varligl, takip stresince bodbrek fonksiyon
kaybi olmasi durumunda ve bu parametrelerin birlikteliginde
aclk cerrahi operasyon endikasyonu konuldu.

STING yapilan hastalarin islem dncesi son bir hafta icinde idrar
kultdrinde patolojik Gremesi olmamasina dikkat edildi. Genel
anestezi altinda yasa uygun sistoskopi esliginde, Ureter orifisine
submukozal yaklagik 1-2 cc dolgu materyali enjeksiyonu
uygulanarak yapildi. Dolgu materyali olarak dextranomer-
hyallrinik asit (Dexell, istem medikal, Ankara) kullanid.
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Enjeksiyon uygulanan tim hastalar bir baglk altinda ‘STING
uygulanan hastalar’ olarak degerlendirildi.

Aclk cerrahi olarak Cohen, Politano Leadbetter veya Lich
Gregoir teknikleri kullanildi. Cerrahi yontemin tercihinde hastanin
yasl, refli derecesi, Ureter dilatasyonu ve cerrahin tercihi gz
6ndnde bulunduruldu. Cohen ve Politano Leadbetter teknigi
ile UNC yapllan hastalara, rutin olarak 6 French Ureter kateteri
yerlestirildi ve ortalama bes ila yedi glin sonunda ¢ekildi. Lich
Gregoir yontemi ile UNC yaplilan hastalarda ise Ureter kateteri
yerlestiriimedi. lleri derecede dilate ireteri olan hastalarda Uretere
daraltma islemi uygulandi. Eksizyonel daraltma (Hendren) veya
plikasyon (Starr veya Kalicinski) ydntemleri tercih edildi.

Sekonder VUR tanisi alan PUV, Ureterosel, ndrojen mesane
ve mesane disfonksiyonu olan hastalara verilen ek tedavi
yontemleri, VUR’ye yonelik spesifik tedavi yodntemlerinden
(STING/UNC) en az 3- 6 ay dncesinde uygulanmaya basland..

Hastalar cerrahi tedavi sonrasinda aylk idrar tetkiki ve idrar
kiltiiri ile IYE agisindan takip edildi. Operasyon sonrasi ilk
birinci ayda mutlak olmak Uzere Ggldnci ve altinci aylarda Uriner
sistem USG ile hidronefroz acisindan takip edildi.

Refliyl degerlendirmek amaci ile cerrahi sonrasi 3-12 ay
arasinda cogunlukla 6. ayda VSUG uygulandi. Operasyon
sonrasl birinci yilda tim hastalara renal sintigrafi tekrar edildi.
istisnai  durumlarda yani operasyon sonrasi hidronefrozda
belirgin artis veya sk tekrarlayan IYE olan hastalara birinci
seneyi beklemeden daha erken sintigrafi uygulandi.

Cerrahi sonras! izlemde IYE olmayan, hidronefrozda artis
olmayan ve kontrol VSUG'de VUR saptanmayan hastalar
‘iyilesmis’ olarak kabul edildi. Antibiyotik proflaksisi en ge¢ 3-6.
ayda kesildi.

Tedavinin basarisiz oldugu ve ‘iylesmemis’ olarak kabul
edilen hastalar; takip ve tedavi sUresince sik gorulen akut
piyelonefrit ataklar sonucu bdbrek fonksiyonlar bozularak
diyaliz programina alinan veya nefrektomi uygulanan hastalar
ve gelisen komplikasyonlar sonucu re-UNC uygulanan hastalar
olarak tanimlandi. Operasyon sonrasi UVB’de striktlr veya
acllanmaya bagl obstriksiyon gelisen hastalara, ayrica yuksek
dereceli refliiniin devam ettigi sik IYE ve bobrek fonksiyon kaybl
olan hastalara re-UNC yapildi.

Verilerin istatistiksel analizi “The Statistical Package for the
Social Sciences 17.0” (SPSS, Inc. Chicago IL, USA, Microsoft)
programi ile vyapildi. Degiskenlerin  tanmlayict  6zellikleri
(ortalama, ortanca ve siklik) bulundu. Sayisal degiskenlerin
normal dagiima uyup uymadiklar istatistiksel olarak kontrol
edildi. Normal dagilan sayisal degiskenlerin karsilastirimasinda
ikili gruplarda Student t Test, normal daglmayan sayisal
degiskenlerin karsilastinimasinda ikili gruplarda Mann-Whitney
U test kullanidi. Kategorik degiskenlerin karsilastinimasi Ki-
Kare Testi ile yapildi. Bagimli deg@iskenlerin ilk ve son sikliklarinin
karsllastirimasinda McNemar Test kullanildi. P <0.05 anlamli
olarak kabul edildi
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BULGULAR

Hastanemiz cocuk cerrahisi ve ¢ocuk Urolojisi bolumtnde 2007
ile 2014 yillar arasinda takip edilen 312 VUR hastasinin verileri
degerlendirildi. Hasta sec¢im kriterlerine uymayan 36 hasta
galisma disinda birakildi. 194’0 (%70.3) kiz, 82'si (%29.7) erkek,
toplam 276 hastanin yaglar 15 gun ile 14 yas arasinda olmak
Uzere ortalama 5.5 + 3.9 yildi. Hastalarin 54’0 (%19.5) basvuru
aninda bir yasinin altinda olan hastalardi. Bir yasin altinda VUR
tanisi konan 54 hastadan 19’u (%35) kiz 35’i (%65) erkekti.

Hastalarin 143’lUnde (%51.8) tek tarafli refll, 133’Unde (%48.2)
bilateral VUR vardi. Tek tarafll VUR olanlarin 57’si (%39.8)
sag, 86'sl (%60.2) sol tarafliyd. Hastalarin 251’ (%90.9) IYE,
14’0 (%5.1) inkontinans sikayeti ile bagvurdu. Kalan 11’i (%4)
ise herhangi bir sikayeti olmayip, kardesinde VUR olan veya
antenatal hidronefroz (AH) bulgusuyla tarama esnasinda VUR
saptanan hastalardi. Otuz sekiz (%13.8) hastanin dykUslinde
AH bulgusu bulunmaktaydi. Hastalarin 11’inin (%4) tani aninda
yani cerrahi tedavi 6ncesi KBH olarak kabul edilen hastalardi.
Hastalarin 185’ (%67) primer VUR, 91’i (%33) sekonder VUR
etiyolojisi ile takip edilen hastalardi. Sekonder VUR olanlarin
%45’i disfonskiyonel iseme, %26.4’0 ndrojen mesane, %13’U
PUV’du. Kalan %15.6’sinda ise ektopik Ureter, mesane
divertikUlt veya Uroterosel gibi diger Urolojik patolojiler mevcuttu.

CGalismada bulunan erkek hastalarin yas ortanca degeri 2.5
(0.5-7) yil, kizlarin yas ortanca degeri ise 6 (4-8) yildi (p<0.001)
(Grafik I).

Cerrahi tedavi dncesi 179 bdbrek birimde (%43.8) hidronefroz
gbrulmezken, 212 birimde (%51.8) orta derecede, 18 birimde
de (%4.4) ciddi hidronefroz oldugu gordldt. VUR; 15 (%3.6)
birimde birinci derece, 32 (%7.9) birimde ikinci derece, 138
(%33.7) birimde Uclncl derece, 117 (%28.6) birimde doérdinci
derece ve 107 (%26.2) birimde besinci dereceydi. Tum bdbrek
Ureter birimlerinin - %11.5’inde  dusuk, %33.7’sinde orta,
%54,8’inde yUksek dereceli reflli bulunmaktaydi.

Cerrahi tedavi 6ncesi bdbrek Ureter birimlerinin hidronefroz
derecesi ile refli dereceleri karsilastnidiginda dustk dereceli
VUR birimlerinin higbirinde ciddi hidronefroz olmadidi gérald.
Orta dereceli refli olan birimlerin 1’inde (%0.7) ciddi hidronefroz
oldugu ve yUksek dereceli VUR birimlerinin ise 17’sinde (%7.6)
ise ciddi hidronefroz oldugu gérulda (Grafik-ll) (p<0.001).

Cerrahi tedavi dncesi bdbrek birimlerinin diferansiye fonksiyonlari
ile refli dereceleri karsilastnldiginda dustk dereceli VUR
birimlerinin (n=47) 4’Unde (%8.5) k&t oldugu gordldi. Orta
dereceli refli olan birimlerin (n=138) 14’Gnde (%10.3) kotl
oldugu goruldu. Yuksek dereceli VUR birimlerinin (n=224) ise
53’Unde (%24) kdth bobrek fonksiyonlar bulundu (p<0.001).

VUR nedeni ile cerrahi tedavisi planlanan hastalardan 220’sine
(8328 bobrek-Ureter birimi) ilk girisim olarak STING uygulandi ve
56’sina (81 bdbrek — Ureter birimi) ilk girisim olarak UNC yapildi.
Burada STING uygulanan 220 hastanin 177’sinin (263 bébrek—
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Grafik 1: Hastalarin yas ortanca degerleri.

Grafik 2: VUR derecesi Hindronefroz Karsilastirimasi

Toplam Hasta
N=276

(409 bobrek birim)

220 Hasta STING

(328 bobrek birim)

43 Hasta STING
sonrast UNC

(65 bobrek birim)

177 Hasta STING
(263 babrek birim)

56 Hasta UNC
(81 bobrek birim)

Sekil 1: Uygulanan Cerrahi
Yontemler.

Ureter birimi) cerrahi tedavisi sadece bir kez veya tekrarlayan
STING ile tamamlandi. 43'U (65 bodbrek — Ureter birimi) ise
STING sonrasi iyilesme olmamasl nedeniyle UNC yapilan
hastalardi (Sekil-1).

Sonug olarak VUR nedeniyle STING ve/veya UNC yapilan bobrek
Ureter birimlerinden 378’nin (%92.4) tedavisi, tam iyilesme ile
tamamlandi. Otuz bir birim (%7.6) ise iyilesme olmadigi kabul
edilen birimlerdir. lyilesen birimlerin %65'inin (246 birim) sadece
STING ile %35’inin (132 birim) ise UNC ile tedavi edildigi gérilda.
lyilesmemis (Basarisiz tedavi) olarak kabul edilen birimlerin 8’ine
UNC sonrasi UVB obstrUksiyonu (Uretereal striktlr, angulasyon,
atoni), 2’sine UNC sonrasi devam eden yuiksek dereceli refll
nedeni ile re-UNC yapildi. Dért hasta (8 birim) cerrahi takip ve
tedavi stireci icinde dnlenemeyen sik [YE nedeni ile KBH olarak
kabul edilen ve reflist sebat eden hastalardi. Kalan 13 birim ise

cerrahi tedavi sonrasi persistan reflli veya hidronefrozda artig
olmamasina ragmen sik IYE ataklar devam eden birimlerdir.

Toplam UNC yaplilan bdbrek Ureter birimlerinin sayisi 146’dir.
Tercih edilen cerrahi teknik 66 (%45) birimde Politano
Leadbetter tipi, 64 (%44) birimde Cohen tipi, 16 (%11) birimde
Lich Gregoir tipi UNC’di ve ttm UNC yapilan birimlerin 11’ine
(%7.5) Ureterde ileri derecede dilatasyon olmasi nedeni ile
daraltma islemi uygulandi.

UNC sonrasl herhangi bir derecede VUR devam eden bobrek
Ureter birim sayisi 28’di. Sirasi ile tekniklerle gore persistan
reflli oranlar Politano Leadbetter; %16.6 (n=11), Cohen%15.6
(n=10) ve Lich Gregoir tipi UNC yapllanlarda ise %43 (n=7)
(p=0.03)oldugu gdruldi. Bu birimlerin 18’inde refli postoperatif
takip slresince kendiliginden duzeldi. Yukarida bahsedildigi
gibi geriye kalan 10 birim (2 birim re-UNC, 8 birim KBH)
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Tablo I: Cerrahi tedavi basarisini etkileyen parametreler.

Cerrahi tedavi basarili birimler

Cerrahi tedavi basarisiz

(n=378) birimler (n=31)

n % n %
Primer VUR 275 96 11 4
Sekonder VUR 114 85 20 15 <0001
HN yok/Orta Derecede HN 365 92.9 26 71 0.001
Ciddi Hidronefroz 8 72.3 B 27.7
Normal parankim 140 89.8 16 10.2 0.957
Parankimal incelme 238 94 15 6
Diferansiye bobrek fonksiyonlan iyi — orta 319 94.4 19 5.6 <0.003
Diferansiye bobrek fonksiyonlar koéti 59 83 12 17
1,2 ve 3. Derece VUR 182 98.4 S 1.6 <0.001
4 ve 5. Derece VUR 196 87.5 28 12.5
Tablo lI: Sadece STING yapilan birimler ile STING sonrasi UNC yapilan birimlerin karsilastirimasi.

Sadece STING yapilan birimler s solﬁ:;g’:c vaplan
(n=263) (n=65) P
n % n %
Orta-Ciddi Hidronefroz 119 45.3 45 69.2 <0.001
Bobrek Parankim incelmesi 67 25.5 30 46.2 <0.001
Yuksek Dereceli VUR 95 36.1 58 89.2 <0.001
Orta-Koétii Bobrek Fonksiyonu 83 21.5 33 50.8 0.003
iyilesme 248 94.3 58 89.2 0.165
Tablo IlI: STING sonrasi UNC yapilan birimler ile ilk islem olarak UNC yapilan birimlerin karsilastirimasi.
STING sonrasi UNC ilk islem UNC
yapilan birimler yapilan birimler
(n=65) (n=81) P
n % n %

Orta-Ciddi Hidronefroz 45 69.6 66 81 0.117
Bobrek Parankim incelmesi 30 46.2 59 72.8 <0.001
Yiksek Dereceli VUR 58 89.2 71 87.7 0.335
Orta-Kotii Bobrek Fonksiyonu 86 50.8 26 56.8 0.170
iyilesme 58 89.2 72 88.9 0.948

ivilesmemis olarak kabul edildi. UNC tekniklerinin basari oranlari
karsilastinldiginda istatistiksel olarak anlamli iliski saptanmadi
(Politano Leadbetter tipi UNC %89, Cohen tipi UNC %87.5,
Lich Gregoir tipi UNC %93.7, p=0.744).

lyilesen ve iyilesmeyen bdbrek Creter birimleri etiyoloji ve
radyolojik birimler agisindan karsilastiridiginda yas, cinsiyet,
AH olmasi, lateralite agisindan anlamli iliski saptanmadi. VUR
etiyoloijisi ve radyolojik bulgular agisindan yapilan karsilastirma
tablo I'de verimektedir.
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Uretere daraltma islemi yapilmayan 398 birimden 28’inin (%7),
daraltma yapilan 11 birimden 3’Unin (%27) iyilesmemis oldugu
goruldi. Bu iki oran arasindaki fark istatistiksel olarak anlamli
bulundu (p=0.043).

Cerrahi tedavi 6ncesi USG ile tedavi sonundaki USG sonuclari
kargilastinldiginda baslangicta mesane duvar Kkalinlasmasi
olan 23 hastadan 12’sinde (%52.2) tedavi sonrasinda mesane
duvar kalinlasmasinin kayboldugu gortldu. Buna karsilik tedavi
baslangicinda mesane duvar kalinlagsmasi olmayan 38 hastanin



2'sinde (%5.8) ise tedavi sonunda mesane duvar kalinlasmasi
gelistigi goruldu (p=0.013).

Cerrahi tedavi 6ncesinde bdbrek parankim incelmesi olan 156
birimin 27’sinde (%17.3) tedavi sonunda parankim kalinhiginin
normal oldugu, baslangigta parankim kalinligi normal olan 253
birimin ise 47’sinde (% 18.6) tedavi sonunda parankimde incelme
oldugu gortldu (p=0.254). Tedavi Oncesinde hidronefroz
olmayan birim sayisi 179 (%43.8) iken, cerrahi tedavi sonrasi
bu sayl 266’ya (%65) ylkseldi. Yani 87 (%21.3) birimde mevcut
hidronefroz tamamen ortadan kalkti. Ondokuz birimde ise
(%4.6) cerrahi tedavi sonrasi USG’de cerrahi tedavi dncesine
gbre hidronefrozun arttigr goruldi (p<0.001).

Cerrahi tedavi olarak sadece STING ile tedavi edilen birimler
ile STING yapildiktan sonra persistan semptomatik VUR nedeni
ile UNC yapilan hastalarin, ayrica STING sonrasi UNC yapilan
birimler ile ik islem olarak UNC yapilan birimlerin radyolojik
bulgular ve iyilesme oranlan karsilastinimalar tablo-II-llI'de
verilmektedir.

TUm birimler degerlendirildiginde 328 birime STING uygulandigi
ve bunlarin 248’inin sadece tek veya tekrar eden STING
uygulamasi ile iyilestigi ve sonug olarak STING iyilesme oraninin
%75.6 oldugu gdrilmektedir. UNC yapilan toplam 146 birimden
ise 130'unun iyilestigi UNC sonrasi iyilesme oraninin %89
oldugu gortimektedir.

TARTISMA

idrann iseme sirasinda mesaneden bdbrege kagisi olarak
tanimlanan VUR, renal skara (reflli nefropatisi) sebep olarak
hipertansiyon, gebelik toksemisi, KBH ve son dénem bdbrek
hastaligina yol acabilir (1,5,6). Cocuklarda VUR prevalansinin
kizlarda daha sk oldugunu bildirilmektedir (4,7). Ancak AH
saptanan ¢ocuklarda ve infant déneminde ise erkeklerde daha
sk oldugu g&sterilmistir (4,8,9). Jaukovic ve ark.(8) VUR'IU
cocuklar deg@erlendirdikleri caligmalarinda, erkek cocuklarin
ortalama yasinin 1.5 kizlarin ise 3 yil oldugu, infant déneminde
erkek  predominansinin  (%93) oldugu  bildirimektedir.
Calismamizda VUR tanisi alan 194 kiz, 82 erkek hasta mevcuttu.
Kiz predominansi (%70.3) oldugu ve kiz cocuklarin yas ortanca
degerinin 6 vyil, erkeklerin ise 2.5 yil oldugu gortimektedir.
Erkeklerde VUR’nin literatlre uygun olarak calismamizda
da daha erken yasta ortaya c¢iktigi gértimektedir. Primer ve
sekonder VUR hastalarinin bobrek Ureter birimleri radyolojik
olarak birbirleri ile karsilastinldiginda; hidronefroz derecesi,
parankimal incelme, VUR derecesi ve diferansiye bdbrek
fonksiyonlarl agisindan anlamii farkliik saptanmamis olmasina
ragmen cerrahi tedavi ile iyilesme oranlan birbirinden farkliydi.
Sekonder VUR birimlerinin, tim cerrahi ydntemler (STING/UNC)
sonunda primer VUR birimlerine gdre iyilesme orani belirgin
olarak daha dustk oldugu goruldu (%85-%96). UNC sonrasi
iyilesme oranlarn karsilastiridiginda primer ve sekonder VUR
birimleri arasinda anlaml fark saptanmadi. Bu durum sekonder
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VUR birimlerinin, STING isleminden, primer VUR birimleri kadar
fayda gdrmedigini gdstermektedir

Uriner sistem USG’de dilatasyon varligi, 3. ve 5. derece VUR
icin ®dnemli bir gosterge olabilmektedir (10,11). Finlandiya’'da
IYE'li cocuklarda VUR'un arastirildigi bir calismada, 3 ve 5.
derece reflllerin %11’inin USG bulgular normal bulunmustur
(12). Fouzas ve ark.(13) ¢alismasinda ise VUR olan ¢ocuklarin
%52'sinin yuksek dereceli olmasina ragmen, %63’Unde USG
bulgular normal saptanmistir. Calismamizda yUksek dereceli
reflil olan gocuklarin %31.7’sinde USG’de hidronefroz olmadigi
saptandi. VUR, 4 ve 5. derece oldugunda eslik eden ciddi
hidronefroz olma riskinin, dustk ve orta dereceli VUR olan
birimlere gore fazla oldugu saptandi.

Renal sintigrafi ile renal hasarlanmanin belirlenmesi ve izlemi
VUR tedavisindeki en &nemli mihenk noktasidir. Reflill
hastalarda DMSA sintigrafi ile renal skar prevalansi %19-
62 arasinda degisen oranlarda saptanmistir (14). Yapilan bir
calismada, basvuruda hastalarin %19.2’'sinde skar oldugu
bildirimektedir (15). Howard RG ve ark. (14) calismasinda reflult
cocuklarda skar orani %23 bulunmustur. Cinsiyet skar icin bir
risk faktord olarak tanimlanmamistir (14,16). Retrospektif diger
bir calismada, primer VUR’IU hastalarda renal skar gelisimi ile
refll derecesi arasinda gugclu bir iliski oldugu, skar saptanan
hastalarin yarisinda 5.derece reflii oldugu gosteriimistir. Yiksek
derece VUR’IU hastalar, dustk derece VUR’IU hastalara gore
4-6 kat, VUR olmayan hastalara gére 8-10 kat fazla renal
skar riski tasirlar (17). Reflinin derecesi arttikga renal skar
gorilme riskinin arttigini gosteren calismalar oldugu gibi, reflt
derecesi ve renal skar arasinda iliski saptanmayan calismalar
da vardrr (8,15-18). Kore’de yapilan bir ¢alismada yUksek
dereceli reflilerde skar gérilme orani (%85.7) dusik dereceli
reflilerde skar gdrdlme oranindan (%19.1) fazla bulunmustur
(29). Calismamizda yUksek dereceli VUR olan bobrek Ureter
birimlerinin diferansiye bobrek fonksiyonlarinin, disik ve orta
dereceli VUR olan birimlere gdre kotl oldugu gortimektedir.
Ayrica cerrahi tedavi dncesi diferansiye bobrek fonksiyonu kétu
olan birimlerde cerrahi tedavi ile iyilesmenin, fonksiyonu orta ve
iyi olanlara gore belirgin olarak daha dusuk oldugu géraldu.

Klinigimizde VUR tanisi alan hastalara refli derecesinden
bagimsiz olarak ilk cerrahi yontem olarak ¢ogunlukla STING
uygulanmaktadir (%80.2). Sadece STING vyapllarak tedavi
edilen hastalarin bobrek Ureter birimlerindeki radyolojik bulgular,
STING sonrasi UNC yapilan bdbrek Ureter birimlerinin radyolojik
bulgulari ile karsilastinldiginda; ikinci grupta hidronefrozun ve
parankimal incelmenin istatistiksel olarak daha belirgin oldugu
goruldd. Ayrica ikinci grupta VUR derecesinin daha yuksek
ve diferansiye bdbrek fonksiyonlarinin daha kétl oldugu da
istatistiksel olarak anlamliydi. ilk tedavi yontemi olarak STING
yapilan, endoskopik tedaviye ragmen yuksek dereceli VUR'nin
ve IYE'nun devam etmesi, bdbrek fonksiyonunda kayip
gelismesi nedenleri ile UNC yapilan birimler sonug olarak STING
denenen ve basarisiz olan birimlerdir. Bu durum; hidronefroz ve
VUR derecesi yuksek olan, parankimal incelmesi belirgin ve
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bdbrek fonksiyonu kdtd olan birimlerin tek bagina STING ile
tedavi edilebilme sansinin daha az oldugunu gostermektedir.

STING sonrasi UNC yapllan birimler ile ilk cerrahi iglem olarak
UNC uygulanan birimler karsilastinidiginda; etiyoloji (primer/
sekonder VUR), tedavi Oncesi hidronefroz derecesi, VUR
derecesi ve diferansiye bobrek fonksiyonlari agisindan anlamli
fark saptanmadi. Bébrek parankiminde incelme, n %46.2’sinde,
ilk cerrahi islem olarak UNC uygulanan birimlerde STING sonrasi
UNC vyapllan birimlere gore belirgin olarak daha fazlaydi. Bu
durum, diferansiye bobrek fonksiyonunda ve VUR derecesinde
bu iki grup arasinda farkliik olmamasi nedeni ile, istatistiksel
olarak anlamli olmasina ragmen klinik olarak anlamli bulunmadi.
Ayrica cerrahi tedavi sonundaki iyilesme oranlar agisindan iki
grup arasinda istatistiksel olarak anlamli bir fark saptanmadi.

UNC sonrasl herhangi bir derecede VUR’nin devam etme
oraninin Lich Gregoir tipi UNC yapllanlarda en ylUksek (%43)
oldugu gérulda. Lich Gregoir tipi UNC yapilan birimlerde UNC
sonrasi devam eden refll dereceleri dlisUktl ve gcogunlugunun
bir yil icinde spontan dizeldigi ve IYE'ye neden olmadigi
gorildd. UNC sonrasi iyilesme oranlar agisindan karsilastirma
yapildiginda, UNC teknikleri arasinda istatistiksel olarak
anlaml bir farkliik saptanmadi. Bu durum; ekstravezikal UNC
sonrasinda devam eden reflinin genelde ‘benign’ oldugu,
yani kendiliginden duzelme ihtimalinin - ydksek oldugunu
dUsUndUrmektedir.

Uretere daraltma islemi yapiimasinin iyilesme (izerine olumsuz
etkiye sahip oldugu gdrilmektedir. Bu durum, yUksek dereceli
VUR olan birimlerde tapering yapima ihtiyaci olacak kadar
dilate ve tortu6z olan Ureterli birimlerin, tapering yapimasina
gerek olacak kadar dilate Ureteri olmayan birimlere goére
cerrahi basarisinin daha dusik olmasi ile acgiklanabilir. Yani
basarisizigin tapering yapimasina bagl degil, baslangicta
tapering yapilmasina ihtiya¢c duyulacak kadar dilate ve tortiyoz
Ureter olmasina bagli oldugunu distnmekteyiz.

Cerrahi tedavide basari oranlan, endoskopik tedavide
%65-90, acglk cerrahide ise %94-99 gibi yUksek oranlarda
bildiriimektedir (19,20). Oberson ve ark. (21) calismasinda ilk
6 ayda; endoskopik enjeksiyon yapilan 92 Ureterin 61’inde
(%64) reflunin duzeldigi, Cohen reimplantasyonu yapilan
123 Ureterin 118’inde (%96) reflinin duzeldigi gdsteriimistir.
Dextranomer-hyalurinik asit ile endoskopik VUR tedavi basar
oraninin ilk enjeksiyon sonrasi %80 oldugu, ikinci enjeksiyon
sonrasl %98’e yikseldigi bildiriimektedir (22). Ozelikle VUR
derecesi 3 ve Uzeri olan hastalarin %10-20 oranlan arasinda
ilk enjeksiyon sonrasi persistan VUR nedeni ile tekrarlayan
endoskopik enjeksiyona ihtiyaci oldugu gdrilmektedir (23).
Erken postoperatif degerlendirme sonucunda yUksek basari
orani bildirilirken, birinci yilsonunda basari oranini %46 olarak
sunulan, Lee ve ark. (24) yapmis oldugu 219 hastayr (337
Ureter birimi) iceren Ug¢ yillik retrospektif calismada; endoskopik
implantasyon isleminden 6-12 hafta sonraki iyilesme orani
%73 olarak bildirilmis. Bu oran galismanin ilk yarisinda %65.9
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iken son vyarisinda %80.2’ye yUkselmigtir. Ureteral enjeksiyon
sonrasl erken doénemde vyapllan VSUG gorintllerine gére
iyilesmis olan 150 Uretere bir yilin sonunda tekrar VSUG
yapildiginda %74.2’tinde VUR olmadigi géruldu. Tum hastalar
degerlendirildiginde ilk degerlendirme ile %73 olan iyilesme
oraninin birinci yilin sonunda %46.1 geriledigi goruldu (24).
Sik kontrole gelme ve tekrarlayan VSUG aileyi hastayi strese
sokmakta ve maliyeti de arttirmaktadir. Tekrarlayan endoskopik
tedavilerin maliyetinin, gtnubirlik estravezikal UNC yéntemine
gore daha fazla oldugunu gdsteren calismalar vardir (25).

Tek veya tekrarlayan STING sonrasi devam eden VUR
calismamizda 43 hasta mevcuttu. Bu hastalarda eslik eden IYE
ve bébrek fonksiyon kaybi oldugu icin UNC yapildi. Chertin ve
ark.(20) yapmis oldugu calisma, tek veya tekrarlayan STING
sonrasi VUR'sU devam eden 16 hastaya UNC yapilmistir.
UNC endikasyonularn bizim uygulamamiza benzer sekilde;
devam eden VUR, devam eden enfeksiyon, sintigrafide
yeni skar gdrinimud olmasi veya takip eden sintigrafide
bdbrek fonksiyonunun kétllesmesi olarak bildirilmigtir. Ayrica
enfeksiyon ya da fonksiyon kaybi olmamasina ragmen tek
bdbregi olan erkek cocuklara da STING sonrasi VUR devam
etmesi nedeni ile UNC yapildigi rapor edilmistir. UNC ydntemi
olarak 11 hastada ekstravezikal ydntem, dort hastada Politano
Leadbetter ve bir hastada Cohen tipi UNC tercih edilmis. Uc
ay sonra yapilan kontrolde %100 basari oldugu raporlanmistir
(20). Galismamizda STING sonrasi UNC yapilan 65 birimden
58’inin (%89.2) iyilestigi, gorildi. lyilesmemis olanlarin ise 5’inin
reUNC (26) yapildigi 2’sine tekrar STING yapildigi gortldu.
Elmor ve ark. STING sonrasi devam eden VUR nedeni ile 30
hastaya ekstravezikal UNC uygulamislar ve 24’0nUn iyilestigi
gOsterilmistir.

Calismamizda ilk cerrahi girisim olarak UNC uygulanan 56 hasta
81 Ureter birimi mevcuttu. Bunlarin %88.8’inin UNC sonrasinda
iyilesmis oldugu géruldd. Falkensammer ve ark. (27) yapmis
oldugu calisma; primer VUR nedeni ile Cohen transtrigonal
UNC uygulanmis 5 yasindan buyuk 126 ¢cocugu kapsamaktadrr.
Bu hastalara postoperatif dénemde tekrarlanan USG, bir
kez VSUG ve bir kez de intravendz Urografi uygulanmistrr.
Sonucta iki hastanin kontrlateral VUR ve piyelonefrit nedeni
ile reopere edildigi gordlmektedir. Diger hastalarn VSUG
sonuglarinin tedavi yontemlerinde higbir degisiklik yaratmadigi
rapor edilmistir. Intravendz Urografide goériilen dilatasyonlarin
USG ile de saptanabilecedi ve coguniukla kendiliginden
geriledigi bildirimigtir. Bu hastalarin bir yillik takibinde yeni
gelisen dilatasyon saptanmamistir. Sonug olarak Cohen UNC
sonrasi rutin VSUG ve sintigrafinin asemptomatik gocuklarda
gereksiz oldugu, sadece piyelonefrit atagi olan hastalarda tercih
edilmesi gerektigi savunulmaktadir (27). Calismamizda UNC
sonrasi basari orani %89 oldugu gdrilmektedir. Basari oraninin
yukarda bahsedilen galismaya ve literatire gdre daha dusuk
olmasininnedeninin; galismamizdaki hasta grubunun, primer ve
sekonder VUR'sU olan, yas dagiliminin bir ay ile 15 yas arasinda



degistigi heterojen bir grup olmasindan ve g¢ogunlugunun
(%54°0 4 ve 5. derece, %33’0 3. derece) yuksek dereceli VUR
olan hastalar olmasindan kaynaklandigini distinmekteyiz.

Sonug olarak galismamizda cerrahi tedavi dncesi bdbrek Ureter
biriminde ciddi hidronefroz olmasinin, VUR derecesinin ylksek
olmasinin, diferansiye fonksiyonlarin distk olmasinin ayrica
sekonder VUR etiyolojisinin olmasinin cerrahi tedavi ile iyilesme
Uzerine olumsuz etkisi oldugu goérulmektedir
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Cocukluk Caginda Carpinti Yakinmasi ile Bagvuran Hastalarda
Ritim Holter Monitorizasyon Sonuglarinin Degerlendirilmesi
Evaluation of the results of rhythm holter monitorization in children
with palpitation in childhood
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Amac: Calismamizda garpinti yakinmasiyla basvuran ¢ocuk hastalarda 24 saatlik ritim holter monitorizasyon (HM)
endikasyonlar gdzden gegirimistir. Bu galismanin amaci, holterde goértlen ritim bozukluklarinin tdr ve sikliginin
saptanmasi, holterin tani ve tedavideki yeri vurgulanmaktir.

Gerec ve Yontemler: Ocak 2016-Ocak 2018 tarihleri arasinda klinigimize garpinti yakinmasi ile basvuran, 4-17 yas
arasl (ortalama yas 13.1 + 3.4) 364 hastanin 383 adet HM sonuglari geriye donik degerlendirildi.

Bulgular: Hastalarin %11.5’inde (n=42) elektrokardiyografide (EKG), %33’lUnde (n=120) holterde disritmi bulundu.
Holter endikasyonlari icinde; %88.5’ini EKG incelemesi normal olup nedeni belli olmayan carpinti ve/veya disritmik
semptomlart devam edenler hastalar olusturmaktaydi. Hastalarin %56.9’unda (n=206) izole ¢arpinti ve %43.4’(inde
(n=158) diger eslik eden yakinmalar; bunlar iginde de en sik gégus agrisi (%24.2) ve senkop (%10.4) kaydedildi. Hem
EKG’de hem de HM’da disritmi olan hastalarda (%36.1), EKG’si normal olup HM’da disritmi olan hastalara (%15.5) gére
ciddi disritmi saptanma orani anlamli ylksek saptandi (p=0.023). Holterde en sik saptanan disritmiler %10.1 (n=37) ile
supraventrikller ekstrasistol (SVE) ve %9 (n=33) ile ventrikller ekstrasistol (VES)'di. Bu iki ritim bozuklugunun birlikte
gdrilme orani ise %2.4 (n=9) bulundu. Holter monitorizasyondaki ritim bozukluklar yas gruplarina gére incelendiginde
<10 yas SVE sKligi %3, VES sikligi %1.4 iken, =11 yas bu oranlar sirasiyla %7.1 ve %7.7’di. Yas gruplarina gére HV’da
disritmi dagiliminda istatiksel anlamli fark saptanmadi (p>0.05).

Sonug: Calismamizda, ¢ocuk kardiyoloji klinigine garpinti sikayeti ile bagvuran hastalarin yaklasik Ggte birinde disritmi
saptanmis ve bunlarin da %7.1’inde (n=26) ciddi disritmiler oldugu belirlenmistir Anormal EKG’nin holter kaydinin
taniya katkisini arttirdigi saptanmistir. Ayrica EKG’si normal olan hastalarmizda da holterde disritmi kaydedilmesi ritim
bozukluklarinin saptanmasinda EKG’nin yetersiz kalabildigini ve HM’nun 6zellikle pediatrik yas grubunda yararl bir tani
araci olabilecegini dusiinmekteyiz.

Anahtar Soézciikler: Carpinti, Cocuklar, Holter monitorizasyonu, Kardiyak disritmi

ABSTRACT

Objective: In our study, we evaluated 24-hour rhythm holter monitarization (HM) indications in pediatric patients
presenting with palpitations. The aim of this study was to determine the type and frequency of rhythm disorders seen in
holter, and to emphasize the place of holter in diagnosis and treatment.
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Material and Methods: 383 HM results of 364 patients in the age of 4 and 17 (average age 13.1 + 3.4) who applied to the pediatric
cardiology outpatient clinic with complaint of palpitation between January 2016 and January 2018 were evaluated retrospectively.

Results: In 11.5% of patients (n=42) dysrhythmia was detected in ECG, in 33% of them (n=120) dysrhythmia was detected in Holter.
If we look at the Holter indications of the patients 88.5% had normal ECG examination, but ongoing unspecified of palpitations and
dysrhythmic. 56.9% of patients (h=206) had complaint of isolated palpitation, 43.4% of patients (n=158) had other coexisting complaints
such as chest pain (24.2%) and syncope (10.4%). In patients with dysrhythmias in both ECG and HM (36.1%), ECG was normal and the
rate of severe dysrhythmia was found to be significantly higher in patients with arrhythmia (15.5%) than in patients with HM (p = 0.023).
The most common rhythm disorders in holter results were 10.1% (n=37) SVE and 9% (n=33) VES. Coincidence of two rhythm disorders
was 2.4% (n=9). If the rhythm disorders in HM were examined according to age groups, in the age < 10; the frequency of SVE was %3,
the frequency of VES was 1.4%. On the other hand in patients of age =11, the frequency of SVE was 7.1%, the frequency of VES was
7.7%. According to age group there was no statistically significant difference in dysrhythmia distribution in ECG and HM (p>0.05).

Conclusion: In this study, dysrhythmia was detected about one third of patients who applied to the pediatric cardiology outpatient clinic
with the complaint of palpitation and serious dysrhythmia was detected in 7.1% of them (n=26). Abnormal ECG was found to increase the
contribution of holter recording to the diagnosis. In addition, in patients with normal ECG, the recording of dysrhythmia in the holter, ECG may

be inadequate in detecting rhythm disorders and therefore, HM may be a useful diagnostic tool especially in pediatric age group.

Key Words: Cardiac dysrhythmia, Children, Dysrhythmia, Holter monitoring, Palpitation

GIiRIS

Onemli kardiyak disritmilerin en yaygin semptomu carpintidir.
Bununla birlikte c¢ocukluk c¢aginda carpinti  yakinmasiyla
basvuran olgular artmakta ve son vyillarda 6nemli bir sorun
olarak karsimiza c¢ikmaktadir. Elektokardiyografi (EKG) ile
yapilan degerlendirmede, cocuklarda disritmilerin aralikli ortaya
¢lkmasl, hastanin semptomsuz ddnemde olmasi ve ritmin
kisa bir donemi icin bilgi edinilmesi nedeniyle ritim bozukluklari
saptanmayabilir (1).

Holter monitorizasyonu; rutin muayene sirasinda dUzensiz
ritmin fark edilmesi ve/veya disritmik semptomlarin (carpinti,
presenkop, senkop vb.) varligli, kalp hastalgi ve anormal
EKG’si olan hastalarda &nerilmektedir (2). Erigkin disritmilerin
tanisinda HM yaygin olarak kullanimasina ragmen pediatrik
yas grubunda ¢ocuklarda holter ile ilgili calismalar da sinirlidir
(1,3-6). Kardiyak ritmin gtin boyu izlendigi holter incelenmesi
ile tasikardiler, bradikardiler, hasta sinls sendromu ve diger
semptomatik disritmiler taninabilmektedir. Yirmidort saatlik ritim
HM disritmilerin tani ve izleminde en 6zgul ve en duyarl tani
aracidir (3). Garpintida HM’nun tanisal basarisi ¢alismalarda
%33-35 bulunmustur (2).

Bu calismada carpinti yakinmaslyla basvuran ¢ocuk hastalarda
24 saatlik HM endikasyonlari gdzden gegiriimis, holterde gorulen
ritim bozukluklarinin tdr ve sikiginin saptanmasi, holterin tani ve
tedavideki yeri vurgulanmak istenmistir.

GEREC ve YONTEMLER

Ocak 2016 - Ocak 2018 tarihleri arasinda Klinigimize carpinti
yakinmasl ile basvuran 364 hastaya yapilan toplam 383
adet 24 saatlik HM kayitlar geriye donuk olarak incelendi.
Holter kaydi icin DMS 300-3A Digital Holter Recorder (model
no:65597, Germany) cihazi kullanidi. Calisma igin hastanemiz
etik kurulunun onayi alindi (2018/094). Hastalarin yas ve cinsiyet
dagiimi, demografik 6zellikleri, carpintiya eslik eden semptomlar,
tanimlanmis ek sistemik hastaliklari, aile dykuleri, fizik muayene

ve laboratuvar bulgulari, 12 derivasyoniu EKG kayitlari (Nihon
Konden ECG-1350,Cardiofax, Japan) ,ekokardiyografi (EKO)
incelemesi ve HM sonuglar ile disritmi saptanan hastalarin
bulgular ve disritmi ile ilgili yapilan ek tetkikler (efor EKG,
elektrofizyolojik inceleme) kaydedildi.

Taranan semptomlar; izole ¢arpinti (Grup 1) ve/veya carpintiya
eslik eden diger semptomlar (Grup 2) olmak Uzere iki ana gruba
ayrildi. Grup 2’de alt gruplar icinde; grup 2a: carpinti ve gogus
agrisl, grup 2b: carpinti ve bas dénmesi + senkop + eforla iligkili
senkop ve grup 2c: garpintl ve yorgunluk + ¢abuk yoruima +
nefes darligi seklinde tanimlandi ve disritmi ydninden ayrintili
degerlendirildi.

Yirmidort saatlik kayit stresi boyunca temel ritim, kayit sirasinda
semptomlarin belgelenmesi, ortalama kalp hizi (HR), minimum
HR, maksimum HR ve ventrikller ektopi, supraventrikiler
ektopi vb eslik eden disritmilerin varligi kaydedildi. Holterdeki
disritmi tanilar ACC / AHA yodnergeleri ile tanimlandi (7).
Holterde saptanan disritmilerin tipleri; supraventrikller ektopi
(SVE), ventrikller ektopi (VES), izole ve/veya bigemine VES,
SVE+VES, supraventrikUler tasikardi (SVT), nodal escape
atimlar, multifokal atriyal tasikardi, atriyal ektopik tasikardi,
ventrikller tagkardi (VT), atriyal fibrilasyon, atriyal flatter, sinUs
tasikardisi, sinds bradikardisi, sinus pause, asag! atriyal ritim,
nodal ritim, degisken atriyal pacemaker, WPW, hasta sinus
sendromu, uzun QT sendromu ve AV bloklar kaydedildi. Holter
analizinde disritmiler; ciddi/klinik agidan énemli disritmi ve klinik
acidan 6nemsiz/selim disritmiler olarak iki grupta degerlendirildi
(8). Holterde SVT (supraventrikiler hiz > 150 atim/ dk), multifokal
ya da bigemine VES, ventrikUler tasikardi atagi (VT, ventrikUler
hiz,> 120 atim / dk), %10 ve Ustl SVE ve VES, Wenckebach
olmayan, 2. derece kalp blogu veya 3. derece kalp blogu, >3
sn sints duraklamasl, uzun QT ve preeksitasyon sendromlari ile
iliskili tasikardi, hasta sinls sendromu saptanmasi ciddi/klinik
acidan 6nemli disritmi olarak tanimlandi.

istatistiksel Analizler

istatistiksel analizler ve hesaplamalar icin SPSS Statistics 15.0
Version for Windows Evaluation programi kullanildi. istatistiksel
anlamlilik diizeyi p<0.05 olarak kabul edildi. Calismada yer
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alan hastalarin sayisal degerlerinin normal dagilima uygunlugu
Shapiro Wilks testi ile incelendi. Kategorik degiskenler arasinda
farkliliklanin incelenmesinde Pearson Ki kare (Pearson Chi-
Square), Yates Ki kare (Continuity Correction) ve Fisher exact
testten (Fisher’s Exact Test) uygun olan yontem sonuglar verildi.
Holterde disritmi saptama acisindan belirleyici faktorleri bulmak
icin lojistik regresyon analizi yapildi.

BULGULAR

Calismaya alinan hastalar 4-17 yas arasinda (ortalama yas 13.1
+ 3.4 yll), 243’0 (%66.8) kiz ve 121’1 (%383.2) erkekti. Hastalarin
yas grubuna gore dagilimina baktgimizda; %75.8'i (n=276)
>11 yas ve %24.2’si (n=88) 10 yas ve alti saptandi. Hastalarin
%56.9’unda izole carpinti, %43.4’Unde carpintiya eslik eden
yakinmalari mevcuttu. Carpintiya %24.2’sinde gogus agrisi,
%10.4’Unde senkop, %8’inde bas ddnmesi, %6.6'sinda nefes
darligl, %2.7’sinde yorgunluk, %2.5’inde cabuk yorulma ve
%0.3’Unde eforla iligkili senkop eslik etmekteydi.

Ucytizaltmisdért hastanin 44’tnde (%12.1) aile dykiist poxzitif
olarak saptandi. Bunlar icinde; 33’Unde (%9.1) disritmi 6ykusu
(2’sine ICD takilmig), 9'unda (%2.5) ani 6lum 6ykusU ve 7’sinde
(%1.9) kardiyak hastalk oykusU (koroner arter hastalig,
kapak hastaligi, konjenital kalp hastaligl, hipertrofik kmp, aort
anevrizmasl) oldugu &grenildi. Bu 44 hastanin 4’Unde (%1.1)
EKG’de disritmi, 16’'sinda (%4.4) HM’da disritmi saptand..
Holterde disritmi saptanan 16 hastanin 2’sinde (%0.5) ciddi
disritmi mevcuttu (=%10 VES ve %10 SVE + VES). Hastalarda
aile dykUsUnUn pozitif olmasi halinin hem EKG’de hem de

Tablo I: 24 Saatlik Ritim holter analizinde kaydedilen disritmiler.

holterde disritmi saptanmasi ac¢isindan istatistiksel olarak

anlamli bir fark olusturmadigi saptandi (p>0.05).

Elektrokardiyografide hastalarin %11.5’inde (n=42) disritmi
saptandi. Bu hastalarin %4.7’sinde (n=17) ciddi disritmi bulgusu
gorildl. Basvuru EKG'sinde disritmi  saptanan hastalarin
%6.3’Unde (n=23) izole carpinti ve %4.1’inde (n=15) carpinti
ve gogus agrisi sikayeti vardi. EKG normal olan 322 hastanin
84’Unde (%26.1) HM’da disritmi saptandi. Bunlardan 71
hastada (%84.5) klinik dnemsiz disritmi ve 13 hastada (%15.5)
ciddi disritmi mevcuttu. Hem EKG hem de holterde disritmi
saptanan 36 hastanin (%85.7) ise 13’Uinde (%36.1) ciddi disritmi
bulgusu saptandi. Hem EKG’de hem de holterde disritmi olan
hastalarda EKG’si normal olup holterde disritmi olan hastalara
kiyasla ciddi disritmi saptanma orani anlamli yUksekti (p<0.05).
Elektrokardiyografide disritmi  saptanan olgularda HM’da
disritmi ve ciddi disritmi saptanmasi arasinda anlamli korelasyon
bulundu (r=0.4 p<0.0001).

Hastalarin  %76.4’Unde (n=278) ekokardiyografi normaldi.
Patolojik bulgular icinde; %9.9’u (n=36) MVP ve/veya kapak
yetmezligi, %9.3'U (n=34) izole kapak yetmezligi (romatizmal,
konjenital nedenlere ikincil), %3.3’0 (n=12) konjenital kalp
hastaligi (10 hasta atrial septal defekt,1 hasta ventrikiler
septal defekt, 1 hasta patent duktus arteriosus), %0.8’i (n=3)
diger patolojiler (sol ventrikll hipertrofisi, septal hipertrofi,
koroner arteriyoventz fistll vb.) ve %0.3’'G kardiyomiyopati
(hipertrofik KMP) yer almaktaydi. Patolojik eko bulgulari olan 86
hastanin 5’inde EKG'de ve 28’inde holterde disritmi saptandi.
Ekokardiyografi bulgulari olan hastalar ile EKG ve HM’da disritmi
saptama sikligi agisindan anlamli fark bulunmadi (p>0.05).

Hastalar (n=364)

n %
Supraventrikiiler ektopiler (izole,<%10) 37 10.1
Atrial/nodal ektopik atim >30/saat (>%10) = =
Atrial flutter veya fibrilasyon 1 0.3
Supraventrikiiler tasikardi 1 0.3
Ventrikiiler ektopi (izole,<%10) 27 7.4
Ventrikiiler ektopik atim >30/saat (>%10) 6 1.6
Ventrikiiler bigemine - -
Supraventrikiiler ve ventrikiiler ektopiler 9 2.5
Caupled/tripled atimlar - -
Ventrikiiler tasikardi 3 0.8
WPW 12 8.3
AV blok (2 veya 3.derece) 6 1.6
Uzun QT 0.3
AV blok (1. derece) 2 0.5
Siniis nodu ve atriyum kaynakl ritimler
(sinus tasikardisi ve bradikardisi, low atrial ritim-diisiik atrial ritim, 15 41

nodal ritim, wandering atrial pacemaker-degisen atrial pacemaker)
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Tablo II: Semptom gruplarina gére holterde kaydedilen ritim bozuklugu tipleri ve sikliklari.

Ritim Bozuklugu Grup 1 (%) Grup 2a (%) Grup 2b (%) Grup 2¢ (%) P
Tipleri n=206 (%56.6) n=81 (%22.3) n=49 (%13.5) n=28 (%7.7)

SVE 21(5.8) 9(2.5) 4(1.1) 3(0.8) 0.959
VES 19(5.2) 6(1.6) 7(1.9) 1(0.9) 0.404
SVE+VES 4(1.1) 3(0.8) 2(0.5) - 0.575
SVT 1(0.9) - 0.857
vT 1(0.3) 1(0.3) 1(0.9) - 0.665
1. Derece AV Blok - 1(0.9) 1(0.3) - 0.263
2. Derece AV Blok 4(1.1) - - 0.376
3. Derece AV Blok 2(0.5) - - 0.673
Atriyal Flatter 1(0.3) = = 0.857
Uzun QT 1(0.9) - - 0.857
WPW 4(1.1) 6(1.6) 1(0.3) 1(0.3) 0.126
i‘;’;‘r“sa :I‘I":'i‘t‘""’ﬁ;t"y“m 10(2.7) 4(1.1) 1(0.9) - 0.540
Gruplarda aritmili 68 30 17 5

hasta toplami

Grup 1: izole ¢carpinti, Grup 2a: ¢arpinti ve gégus agrisi, Grup 2b: carpinti ve bas dénmesi + senkop + eforla iliskili senkop, Grup 2c: carpinti ve

yorgunluk + cabuk yorulma + nefes darligi.

Holter monitorizasyon endikasyonlar incelendiginde; 6nemli
bir kismini kardiyak disritmi dustndiren semptomlari devam
eden ve nedeni belli olmayan, EKG incelemesi normal olan
322 (%88.5) hasta olusturmaktaydi. Bunu sirasiyla standart
EKG’de disritmi olan 42 hasta (%11.5), EKO’da MVP ve/veya
kapak yetmezligi saptanan 36 hasta (%9.9), antidisritmik tedavi
izlemi alan 16 hasta (%4.4), pacemaker implantasyonu yapilan
6 hasta (%1.6) ve kardiyomiyopatisi olan 1 hasta (%0.3) takip
etmekteydi.

Yirmidort saatlik ritim HM kayitlari degerlendirildiginde 364
hastanin 120’sinde (%33) disritmi saptandi. ik HM’'da 26
hastada (%7.1) ciddi disritmi/ klinik agidan kardiyak &nemli
disritmiler ve 94 hastada (%25.9) klinik acidan dnemsiz disritmi
kaydedildi. Holterde kaydedilen disritmilerin dagilimi Tablo
I’de sunulmustur. Holterde en sik saptanan ritim bozukluklar
%10.1 (n=37) ile SVE ve %9 (n=33) ile VES'di. Bu iki ritim
bozuklugunun birlikte gérilme orani %2.4 (n=9) bulundu. Holter
monitorizasyonda SVE saptanan 50 hastanin, 40’inda (%11)
hafif, 1’inde (%0.3) orta ve 9’unda (%2.5) ciddi diizeyde SVE
saptandi. VES saptanan 45 hastanin, 27’sinde (%7.4) hafif,
3’Unde (%0.8) orta ve 15’inde (%4.1) ciddi VES mevcuttu.
Holterde hastalarin  %3.3’Unde (n=12) WPW, %2.7’sinde
(n=10) wandering atriyal pacemaker, %2.2'sinde (n=8) AV
blok (4’G 2. Derece, 2’si 1. Derece ve 2’si 3. Derece AV blok),
%1.9’unda (n=7) sinls tasikardisi, %0.8’inde (n=2) sinlzoidal
duraklama(<3sn), %0.8’inde (n=3) VT, %0.3’Unde (n=1) SVT,
%0.3’Unde (n=1) nodal ritim, %0.3’Unde (n=1) asag atriyal
ritim, 9%0.3’Unde (n=1) sints bradikardisi, %0.3’tnde (n=1)
atrial flatter ve %0.3’Unde (n=1) uzun QT saptandi. Hastalarin
HM kayitlarinda hasta sints sendromu, sinlizoidal duraklama
(>3sn) ve mutifokal/ektopik atrial tasikardi saptanmad..

Semptom gruplarina gére holterde kaydedilen ritim bozuklugu
tipleri ve sikliklari Tablo II'de verilmistir. TUm gruplarda birlikteligi
en sik gorulen ritim bozuklugu SVE ve onu takip eden VES idi.
SVE + VES’in birlikte gérllme orani gruplar arasinda benzerdi.
Holterde disritmi gortlme sikligi grup 1 hastalarda grup 2’ye gére
daha fazla olmakla birlikte istatistiksel anlamli fark saptanmadi
(p>0.05). Disritmi saptanma sikligi EKG’de sirasiyla grup 1’de
%6.3 (n=23), grup 2a’da %3.8 (n=14), grup 2b’de %1.1 (n=4),
grup 2c’de %0.3 (n=1)’di. Holterde bu oranlar grup 1’de %18.7
(n=68), grup 2a’da %8.3 (n=30), grup 2b’de %4.6 (n=17), grup
2c’de %1.4 (n=5) olarak bulundu. Ciddi disritmi oranlari sirasiyla
%4.1,%0.8 ve %1.1 saptandi. Grup 2c¢’de ciddi disritmi yoktu.
Grup 1’de EKG’de disritmisi olan 23 hastadan (%6.3) 21’inde
(%5.8) holterde disritmi saptanirken, grup 2’de ise 19 hastadan
(%5.2) 15’inde (%4.1) disritmi saptanmistir. Fakat iki grup
arasinda EKG’de disritmi bulgusu olanlarda holterde disritmi
saptanma oranlari agisindan istatistiksel olarak anlamli fark
saptanmadi (p>0.05). Carpinti yakinmasi ile bagvuran hastalarda
EKG’de disritmi bulgusu olanlarda holterde disritmi saptanma
orani anlamli yiksek bulundu (p<0.001).

Holter disritmi saptanan 120 hastanin 26’'sinda (%7.1) ciddi
disritmi saptandi. Bunlar iginde en sik kaydedilenler; 9 hastada
(%2.5) SVE + VES (=%10) ve onu takip eden oranda 6 hastada
(%1.7) VES (=%10)'di. Grup 1, grup 2a ve 2b’de en sik gorilen
ciddi disritmi SVE + VES (=%10)’di. Ciddi ritim bozukluklari
istatiksel anlamli fark olmasada izole carpinti grubunda (grup
1) diger gruplara (grup 2a, 2b ve 2c) gbére daha yUksek
bulunmustur (p>0.05).

(Calismaya alinan 8 hastaya egzersiz stres EKG testi (efor testi)
uygulandi. Bu hastalarin holter analizi sonuclari; 2’sinde =%10
VES, 2’sinde <%10 SVE, 1’inde <%10 VES ve eforla iligkili
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Tablo IlI: Holterde disritmi saptanmasi acisindan belirleyici faktorlerin dagilimi.

Beta OR %95 Giiven Araligi o]

Semtom gruplarina gére

(grup 1: izole carpinti grup2: eslik eden -0.049 0.952 0.586 1.545 0.842

semptomilar)
Cinsiyet -0.043 0.958 0.569 1.613 0.872
Ailede disritmi 6ykiisii 0.274 1.315 0.591 2.922 0.502
EKG Sonucu 2.885 17.899 7.219 44.378 0
Yag Grubu 0.312 1.366 0.757 2.465 0.3

(=10 yas ve =11 yas)
Sabit -1.278 0.279 0

senkop yakinmasi, 3’Unde normaldi. TUm hastalarda VES’lerde
baskilanma oldu ve hi¢bir hastada eforla disritmi gelismedi.

Hastalarin yas gruplarina gére ritim bozuklugu incelendiginde;
<10 yas 88 hastada EKG’de disritmi orani %3.6, holterde %7.4
ve ciddi disritmi orani %1.1 saptandi. Bu oranlar =11 yas 276
hastada sirasiyla %8, %25.5 ve %6 olarak saptandi. Holterde
<10yas SVE skligi %3 iken, VES sikligi %1.4, =11 yas bu oranlar
sirasiyla %7.1 ve %7.7’di. Holterde disritmi ve ciddi disritmilerin
saptanma sikigl =11 yas grubunda yUksek bulunmasina
ragmen yas ve semptom gruplarina gére istatistiksel olarak fark
bulunmadi (p>0.05).

Holterde disritmiyi saptama agisindan belirleyici faktorleri
bulmak icin yapilan lojistik regresyon analizinde regresyon
modeline, hasta gruplan ( grup 1 yada 2), cinsiyetleri, ailede
disritmi 6ykdsUnUn olup olmamasi, yas grubu (<10 yas ve
>11 yas) ve EKG sonucu (normal/disritmi) dahil edildi. Bunun
sonuglarina gére anlamli tek degisken olarak EKG’de disritmi
olmasl saptandi ve holterde disritmi sonucu elde etme riskini
anlamli arttirdigi bulundu (p<0.001) (Tablo lll). Holter ve/veya efor
testi sonrasi hastalarin 17’sine medikal tedavi (16’sI propranolol,
1’i amiodaron) verildi. Medikal tedaviyle dizelmeyen ve ciddi
disritmi bulgulari olan 2 hasta elektrofizyolojik ¢alisma (EPS) icin
yonlendirildi. 12 WPW hastasinda holterde disritmi saptanmadi.
Uygun yas ve kiloda HM normal olan ve c¢arpinti yakinmasi
devam eden (=6 yag) 11 hasta risk analizi icin yonlendirildi.
Bu hastalardan 2'sinde EPS ile supraventrikUler tasikardi atagi
tetiklenerek ablasyon tedavisi uygulandi.

TARTISMA

Tasikardi ataklarinin kisa sureli ve aralikl olmasi, bazen belirtilerin
hasta tarafindan gucltkle fark edilmesi, hastanin semptomsuz
dénemde olmasi, ritmin kisa bir dénem kaydediimesi,
cocuklarnin rahatsizlik gecirdiklerinin farkina varmamalari ve
Ozellikle de c¢ocuk hastalarin semptomlar  taniyamamalari
nedeniyle kendilerini anlatamadiklarindan ¢ocukluk c¢aginda
rutin EKG’de disritmi saptanmasi 24 saatlk HM goére yetersiz
kalabilmektedir (9-16). Holter analizinde ¢ocuklarda standart
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EKG’de saptanamayan ritim bozukluklari, bunlarin baslangici
ve suresi degerlendirilebilmektedir (4,5,16-18). Ayrnica semptom
sirasindaki EKG kaydi incelenerek bu semptomun kalple iligkisi
belirlenebilmektedir. TUm bunlar gbz énune alindiginda, ¢ocuk
yas grubunda disritmi tanisinda en onemli tani ydnteminin
HM oldugu aciktir. Carpinti ile basvuran pediatrik hastalarin
%5.7-35’ine HM ile tani konulabilmektedir (9,10). Bu nedenle
carpinti yakinmasi ile basvuran cocuklarda ritim holter ile
degerlendiriimesi degisen Klinik bir yaklasima sahiptir.

American Collage of Cardiology (ACC) ve American Heart
Association (AHH) semptomu olan hastalarda sinf 1 HM
endikasyonlar icinde; hastada nedeni belli olmayan senkop,
presenkop ya da bas dénmesi ataklarinin olmasi ve hastada
aclklanmamig, tekrarlayan carpinti  ataklarinin - olmasi  yer
almaktadir (7). Calismamizda HM endikasyonun onemli bir
cogunlugunu %88.5 ile bu hasta grubu olusturmaktaydi.

Carpinti ve senkop ile basvuran ¢cocuklarda ise ailevi risk faktorl
aranmaksizin HM yapilmasi 6neren c¢alismalar vardir (3,12).
Calismamizda 364 hastanin 44°tUnde (%12.1) aile dykUsu pozitif
olarak saptandi. Hastalarda aile dykUisuntn pozitif olmasi halinin,
EKG’de ve holterde disritmi saptanmasi acisindan istatistiksel
olarak anlamli fark olusturmadigi saptandi (p>0.05).

Pediatrik yas grubunda ritim bozukluklarinda holter ile ilgili
calismalar sinirlidir (6,13). Calismamizda ise carpinti yakinmasi
ile klinigimize basvuran ¢ocuk hastalarin %33’Unde disritmi
saptanmis ve bunlarin da %7.1’'inde (n=26) ciddi disritmiler
oldugu belirlenmistir. Literatirdeki calismalarda, c¢ocuklarda
HM’nun %10.6-61 arasinda degisen oranlarda disritmi
saptandigi bildirilmektedir (1,6,12). Bununla birlikte calismamizda
EKG’si normal olan 322 hastanin %26.1’inde holterde disritmi
kaydedilmesi ritim bozukluklarinin  saptanmasinda ¢ocuk
hastlarda EKG’nin yetersiz kalabildigini ve bu nedenle HM’nun
yararli bir tani araci oldugunu desteklemektedir.

Yapilan bir ¢alismada holter analizi yapilan 402 hastada en
sik basvuru yakinmasi gogus agnsi (%33.6), carpinti (%22.9)
ve senkop (%7) olarak bildirilmistir (1). Calismamizda ise
basvuru aninda hastalarin %56.9’'unda (n=206) izole carpinti
ve %43.4’Unde (n=158) carpintiya eslik eden yakinmalar;



bunlar icinde de en sik gdgus agrisi (%24.2) ve senkop (%10.4)
saptanmistir. Hallioglu ve ark. (3) carpinti, gégus agrisi ve senkop
gibi disritmik semptomlarla bagvuran 4-17 yas aras| 302 hastada
24 saatlk HM’'nda; 111 hastada (%36.7) ritim bozuklugu
saptamiglardir. Bu galismada carpinti ile basvuranlarda disritmi
sikligr %37.1 (88 hasta), senkop ile basvuranlarda %39.6 (19
hasta) ve gdgus agrisi ile bagvuranlarda ise %23.5 (4 hasta)
kaydedilmistir. Buna goére disritmi gériime sikhigr carpinti ve
senkop ile bagvuranlarda gégus agrisi ile bagvuranlara goére
daha fazla olmakla birlikte istatistiksel fark saptamadikiarini
bildirmislerdir. Calismamizda holterde disritmi gérilme sikligi
%33’dU. Semptom gruplarina gére holterde disritmi oranlari;
grup 1'de %18.7, grup 2a’da %8.3, grup 2b’de %4.6 ve grup
2c’de %1.4 ile daha dusUk oranda bulundu. Semptom gruplari
arasinda ritim bozuklugu acisindan anlamli fark saptanmasa
da, izole garpinti grubunda diger gruplara gore daha yuksek
oranda disritmi saptanmistir. Calismamizla uyumlu olarak diger
calismalarda da yorgunluk, ¢abuk yorulma ve nefes darlig
yakinmalari olan hastalarda (grup 2c¢) ciddi bir ritim bozuklugunun
saptanmamasi bu grup hastalarda HM’nun kullanilabilirliginin
distk oldugu géstermektedir (13,16).

BinbesylUz ¢ocuk hastada 2017 holter kaydinin degerlendirildigi
diger bir galismada ise en sik kaydedilen disritmiler; SVE, SVT,
VES ve AV blok olarak bildirmislerdir (13). Calismamizda ise 364
hastanin HM’nunda en sikk %10.1 (n=37) ile SVE ve %9 (n=33)
ile VES saptanmigtir. Bu iki ritim bozuklugunun birlikte gériilime
orani ise %2.4 (n=9) bulunmustur. Literatlrdeki sonugclarla
uyumlu olarak calismamizda da ¢ocukluk c¢aginda holterde
ventrikller ve supraventrikller ekstra atimlar en sik gérulen
ritim  bozukluklari olarak kaydedilmistir (Tablo 1) (1,3,6,12).
Diger calismalara gore SVT, VT, AV blok gibi Kklinik énemli
disritmilerin  ¢alismamizda dusUk oranda goértimesi; yuksek
risk grubunda olan hastalarin (opere KKH, kardiyomiyopati
vb.) izleminin merkezimizde daha az siklikta yapilimasina bagli
olabilecegini dusUnmekteyiz. Nitekim yapisal olarak normal
olan bir kalpte senkop ve gobgus agrisi vb semptomlarda holter
disritmi kaydedilmesi disUk oranlarda bildirilmistir (6,19-22).
Postoperatif, kardiyomiyopatili veya konjenital kalp hastaligi
olanlar disritmi yonuinden yUksek riskli gruptadir ve bu olgular
asemptomatik bile olsalar erken teshis ve tedavi igin ritim
bozukluklar agisindan yakin izlenmesi 6nerilmektedir (6,23,24).

Guven ve ark. (12) galismalarinda galismada asemptomatik ve
EKG’de disritmi saptanan olgularin %24’Unde SVT, multifokal
VES, kisa VT gibi klinik énemi olan ritim bozukluklari oldugunu
gbstermiglerdir. Ayni calismada eglik eden EKG bulgusu yoksa
hastada klinik olarak énemli ritim bozuklugunun gértilme oraninin
dUstk oldugunu bildirmislerdir (12). Calismamizda hastalardan
hem EKG hem de holterde disritmi olan grupta (%36), EKG
normal/holterde disritmi olan gruba goére (%15) ciddi disritmi
saptanma orani anlamli ytksek bulundu (p=0.023). Literatlrdeki
diger arastirmalarla uyumlu olarak galismamizda EKG’de disritmi
bulgusunun holterin taniya katkisinin artmasinda ve/veya ciddi
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disritmi saptanmasinda belirleyici faktdr olarak saptanmistir
6,12).

Hegazy ve ark.(6) 2000-20086 yillar arasl (ortalama yas 6.7 +4.1
yil) 1319 holter kaydini degerlendirdikleri calismalarinda; en sik
holter endikasyonunu ¢arpinti ve senkop olarak bulmuglardir ve
141 hastada (%10) holterde anormal kayit saptamislardir. En
sik kaydedilen disritmiler sirasiyla; SVE, VES, SVT, VT, AV blok
olarak saptanmistir. Ayni calismada HM’nun yUksek riskli hasta
grubunun (postoperatif ve kardiyomiyopati) degerlendirimesinde
son derece 6nemli oldugu; senkop, ¢arpinti ve gogus agrisinda
tani deg@erinin disUk oldugu ve bu hasta grubunda da
galismamizla uyumlu olarak anormal EKG’nin holter kayitlarinda
disritmi saptanmasi ile anlamli iligkisi oldugunu bildirmiglerdir (6).

Disritminin ~ hastanin ~ semptomlarinin ~ nedeni  oldugu
dUsUnuldyorsa semptom olustugunda disritmiyi dokUmante
etmek oldukca 6nemlidir (4,21). Porter ve ark.’ni yaptigi bir
calismada, EKG’leri normal sinirlarda olan, carpinti, senkop
veya bas dénmesi yakinmalarindan birisi bulunan 25 gocuk
hastanin HM’nda %12 oraninda semptomla es zamanli disritmi
tespit edilirken, %36'sinda semptom aninda disritmi olmadigini
gostermislerdir  (21).  Klinigimizde HM sirasinda yakinma
hisseden 16 hastanin (%4.4); 6'sinda (%1.6) normal, 6’sinda
(%1.6) sinUs tasikardisi, 2'sinde (%0.5) VT ve 1’inde (%0.3)
<%10 uniform VES ve 1’inde de (%0.3) SVT saptanmistir.

Disritmilerin - dagiimi  ¢ocukluk c¢aginda yasa goére farklilik
gostermektedir. Ozellikle VES'lerin gérilme sikligiyas ile artarken,
SVE, SVT ve komplet AV blok daha kicuk yaslarda karsimiza
clkmaktadir (13,25). Calismamizda da holter analizinde hemde
yas gruplarina hemde semptom gruplarina gore ritim bozuklugu
acisindan istatistiksel olarak anlamli fark saptanmadi (p>0.05).

Calismamizdaki SVT %0.5 (h=2) oraninda olup, literattrdeki diger
calismalara gore (%2.1-5.5) daha dustk oranda saptanmistir
(1,6,12). Bunun nedeni hastalarmizin ¢odunun calisma
sUresince yalnizca bir HM sonucu ile de@erlendirimesine bagli
olabilir. Ayrica baska bir merkezde takipte olan bu hastalarin bir
¢ogunun daha dnce SVT gegcirdigi ve antidisritmik ilag kullandig
ancak bizim ¢alismamiza dahil olan HM analizlerinde normal
oldugu gordlmustdr. Bu durum tedaviye yanitin izleminde
HM’nun dnemi ortaya ¢ikarmaktadir.

Mitral kapak prolabsusu olan hastalarda &zellikle kapak
yetmezligi ile birlikte olanlarda potansiyel olarak éldurtct disritmi
insidansi genel populasyona gbére daha fazladir (6,26,27).
Calismamizda kapak yetmezIigi ile birlikte olan MVP’li hastalarin
%3.6’sinda (n=13) holterde disritmi, bunlardan da 9%0.8’inde
(n=3) ciddi disritmi bulgusu saptandi. izole MVP’li hastalarda bu
oranlar sirastyla %2.4 (n=9) ve %0.5 (n=2)’di. Bu bulgular MVP’li
hastalarin derecesi ne olursa olsun holter izlemi ile ilgili daha
genis kapsamli galismalara olan ihtiyacini desteklemektedir.

Calismanin retrospektif olmasi, grup 2a, 2b ve 2c¢’deki hasta
sayllarinin az olmasi bu c¢alismanin kisithiklandir.  Ayrica
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HM’nun 24 saatlik olmasi nedeniyle &zellikle carpinti ve
gobgus agnsi yakinmalari ile gelen hastalarda holterin takil
oldugu 24 saatlik suregte disritmi gelismemesi, ¢ocuk hasta
tarafindan semptomlarin gugltkle fark edilmesi ve kendilerini
anlatamamalar ve hastanin semptomsuz dénemde olmasi,
normal holter sonucunun “saglikli grupta” degerlendirimesine
yol agmaktadir.

SONUG

Calismamizda hastalarin yaklasik Gcte birinde disritmi saptanmis
ve bunlarin da %7.1’inde (n=26) ciddi disritmiler oldugu
belirlenmistir. Elektrokardiyografide disritmi saptanmasinin holter
kaydinin taniya katkisini arttirdigi saptanmistir. Ayrica EKG'si
normal olan hastalarimizda da holterde disritmi kaydedilmesi
seyrek olarak cikan ritim bozukluklarinda EKG’nin yetersiz
kalabildigini ve bu nedenle tani icin HM'nun &zellikle cocukluk
yas grubunda yararli bir tani araci olabilecegini distinmekteyiz.
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On /g/na/ Article OZgUﬂ Aragtlrma Turkiye Cocuk Hastaliklar Dergisi

Clinical and Demographic Characteristics of Children with
Vitiligo: Retrospective Analysis of 105 Cases
Vitiligolu Gocuklarin Klinik ve Demografik Ozellikleri : 105 Hastanin

Retrospektif Analizi
Ayse AKBAS, Fadime KILINC, Akin AKTAS

Ankara Sehir Hastaneleri, Dermatoloji Klinigi Ankara, TUrkiye

ABSTRACT

Objective: Vitiligo is a disease for which the cause is not clearly known public but is common and is characterised by
depigmented macules. It's incidence rate ranges between 0.1- 11%.

Incidence among children is not known clearly but it has been reported that in half of the cases lesions start before the
age of, and in 25% they start before 10-14 years and it has different characteristics than that in adults. The aim of this
study is to define the clinical and demographic characteristics of childhood vitiligo, identify the accompanying diseases
and the treatment options that are provided.

Material and Methods: The files of 105 paediatric patients diagnosed with vitiligo in our hospital’s dermatology
department during the 2011-2018 period have been retrospectively examined. Age, gender, starting age, disease
duration, lesion area, vitiligo type, family vitiligo history, blood tests and accompanying diseases have been recorded.
Vitiligo types have been divided into 2 main groups, namely segmental and no segmental. Cases with generalized
(vulgar), focal, acral, acrofacial vitiligo have been included in non-segmental vitiligo cases.

Results: 44.76% of the patients are female. The average age was 10.98+4.77 years, the average age when the
condition started was 9.63+4.53 years and average duration of the disease was 19.19+19,60 months (1.59 years).
Number of cases in 0-2 age group was 7 (6.66%), 3-5 age group was 10 (9.52%), 6-11 age group was 32 (30.47%),
12-18 age group was 56 (53.33%). In terms of duration of the disease, 0-2 months included 12 patients (11.42%),
3-6 months included 11 patients (10.47%), 7 months to 1 year included 9 patients (8.57%), and over a year included
73 patients (6.52%). With regards to the types of vitiligo, 6.66% (n=7) had segmental vitiligo, 92.38% (n=97) had
non-segmental vitiligo, 0.95% (n=1) had mixed type vitiligo. 53.60% (n=52) of non-segmental vitiligo was focal vitiligo,
31.95% (n=31) was vitiligo vulgaris 7.21% (n=7) was acrofacial and 7.21% (n=7) was acral type. In terms of focal vitiligo
40.38% (n=21) had cheek involvement, 23.07% (n=12) periorbital involvement, 11.53% (n=6) perioral involvement,
7.69% (n=4) genital involvement and five cases (9.61%) had multiple involvements. In 30.4% of the cases (n=32), one
or more coexisting disease has been observed to exist. Treatment options differed by age. While topical steroids and
calcineurin inhibitors have been preferred in younger ages and in limited lesions, while in older ages and in more spread
lesions phototherapy and systemic treatment methods have been practised.

Conclusion: This study is addressing the clinical and demographic characteristics of children with vitiligo as well as
the practised treatment options. In contrast to other studies, this study has concluded more incidences among males.
Regarding people in the early stages of vitiligo and in lesions localised in head-neck area, micro-therapy has been observed
to be effective and calcineurin inhibitors have hastened repigmentation.

Key Words: Children, Epidemiology, Vitiligo
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oz

Amag: Vitiligo toplumda nedeni tam olarak bilinmeyen, ancak sik gdrilen depigmente makullerle karakterize bir hastaliktir. Sikligi %0.1-
11 arasinda degismektedir. Cocukluk yas grubunda prevelans tam olarak bilinmemekle beraber olgularin yarisinda 20 yasindan dnce,
% 25’inde 10-14 yas 6ncesi lezyonlarin bagladigi ve erigkinlerden farkli oldugu bildirimektedir. Bu galismada gocukluk ¢caginda gdrulen
vitiligonun klinik ve demografik 6zelliklerini tanimlamak, eslik eden hastaliklari ve verilen tedavi segeneklerini gdzden gegirmek amaglanmigstir.

Gere¢ ve Yontemler: Hastanemiz dermatoloji bdliminde 2011-2018 yillan arasinda vitiligo tanisi alan 105 ¢ocuk hastanin dosyasi
retrospektif olarak incelendi. 18 yas ve alti hastalar ¢alismaya dahil edildi. Yas, cinsiyet, baslama yasl, hastalik stiresi, lezyon yerlesim yeri,
vitiligo tipi, aile dykusu, yapilan kan tetkikleri, eslik eden hastaliklar kaydedildi. Vitiligo tipleri segmental ve nonsegmental olmak Uzere 2
baglik altinda toplandi. Nonsegmental vitiligolu hastalara generalize (vulgar), fokal, akral, akrofasiyal vitiligosu olan olgular dahil edildi.
Bulgular: Hastalarin % 44.76’i kizdi. Yas ortalamasi 10.98+4.77 yil, hastaligin ortalama baslama yasi 9.63+4.53 yil ortalama hastalik
stresi 19.19+19.60 ay (1.59 yil) olarak hesaplandi. 0-2 yas arasi 7 (% 6.66), 3-5 yas arasi 10 (% 9.52), 6-11 yas arasi 32 (%30.47), 12-
18 yas arasl 56 (% 53.33) olgu bulundu. Hastaligin stresi agisindan 0-2 ayda 12 hasta (%11.42), 3-6 ayda 11 hasta (%10.47), 7ay-1
yllda 9 hasta (%8.57), bir yildan fazla strede 73 hasta (%69.52) saptandi. Tiplerine gore oranladigimizda % 6.66 (n=7) segmental vitiligo,
% 92.38 (n=97) non segmental vitiligo, % 0.95 (n=1) miks tip vardi. Nonsegmental vitiligonun %53.60 (n=52)1 fokal vitililigo, %31.95
(n=31)’i vitiligo vulgaris %7.21 (n=7)’i akrofasiyal, %7.21(n=7)"i akral tipteydi. Fokal vitiigo kapsaminda %40.38 (n=21) yanaklar, %23.07
(n=12) periorbital, %11.53(n=6) perioral, %7.69(n=4) genital, bes olguda (%9.61) birden fazla tutulum mevcuttu. Olgularin % 30.4’inde(
n=32) eslik eden bir veya birden fazla hastalik varligi saptandi. Tedavi secenekleri yasa gdre degisiklik gostermekteydi, topikal steroidler ve
kalsinodrin inhibitorleri erken yaslarda ve sinirli lezyonlarda tercih edilirken, daha ileri yaslarda ve yaygin lezyonlarda fototerapi ve sistemik
tedaviler uygulandigi saptandi.

Sonug: Bu calismada vitiligolu ¢ocuklann klinik ve demografik Ozellikleri, uygulanan tedavi secenekleri degerlendirilmistir. Diger
calismalardan farkli olarak erkeklerde daha fazla oldugu goériildi. Ozeliikle vitiligosu yeni baslayan ve bas boyun bélgesine lokalize
lezyonlarda mikroterapinin etkili oldugu, kalsinérin inhibitérlerinin repigmentasyonu hizlandirdigi izlendi.

Anahtar Soézciikler: Cocuk, Epidemiyoloji, Vitiligo

2018 period have been retrospectively examined. Before the
study, approval was taken from the local ethical committee
(04.08.2017; 2019-059 ). Patients under the age of 18 have
been included in the study. Age, gender, age at disease onset,
disease duration, lesion area, vitiligo type, family vitiligo history
and accompanying diseases have been recorded. As discussed
in vitiligo consensus meeting, vitiligo types have been divided

INTRODUCTION

Vitiligo is a disease for which the cause is not clearly known
public but is common and is characterised by depigmented
macules. It’s incidence rate ranges between 0.1- 11% (1,2).
Incidence among children is not known clearly but it has
been reported that in half of the cases lesions start before the

age of, and in 25% they start before 10-14 years and it has
different characteristics than that in adults (3,4). The cause of
vitiligo is not clearly known but various factors such as genetic,
neurohumoral, autoimmune and ototoxic metabolites are
thought to be involved. It is reportedly seen in equal ratios in
both genders but during childhood the ratio is more in girls (5).

Halder et al. report a difference in vitiligo between children and
adults due to the existence of autoimmune endocrine disease,
premature hair greying, increase in autoantibody incidence,
different reactions to topical PUVA and other similar conditions
).

There are a number of epidemiologic studies available regarding
vitiligo in children (6-12). However, the number of epidemiologic
studies on children with vitiligo in Turkey is very small (11,12). The
purpose of this study is to define the clinical and demographic
characteristics of childhood vitiligo observed in Turkey, identify
the accompanying diseases and the treatment options that are
provided.

MATERIAL and METHODS

The files of 105 paediatric patients diagnosed with vitiligo in
our hospital's dermatology department during the 2011-
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into 2 main groups, namely segmental and no segmental (13).
Cases with generalized (vulgar), focal, acral, acrofacial vitiligo
have been included in non-segmental vitiligo cases. Hemogram,
fasting blood glucose, thyroid function tests, serum iron, ferritin,
vitamin B12, folate and vitamin D levels have been recorded
during the laboratory tests.

The statistical analysis of the study data has been performed
by using SPSS 18.0 package program. Continuous variables
have been indicated with average + standard deviation, while
categorical variables have been indicated with percentages.
Mann-Whitney U test has been used for comparisons. Having
a p value lower than 0.05 has been deemed as statistically
meaningful.

RESULTS

44.76% of the patients are girls, 55.23% are boys. Boy/girl ratio
is 1.23:1. The average age of the patients was 10.98+4.77
years, the average age when the condition started was
9.63+4.53 years and average duration of the disease was
19.19+19.60 months. Average age of girls was 11.06+4.43,
and average age of boys was 10.93+5.07, and no average age
difference has been observed between genders (p=0.869).
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Table I: Clinical and Demographic Characteristics of Vitiligo Patients Per Age Group.

Our Stud Habib et Nicolaidou Aksoy et Hu Z.et Mutahari Handa et
Turke v al.(10) et al.(7) al.(11) al.(8) et al.(9) al.(6)
y Pakistan Greece Turkey China Kuwait India
Total number of patients R/P 105-R 157 -R 112-R 63-R 541-P 88-P 625-R
Girl ratio 44.8 56 60.70 57 49.40 56.80 57 1
% boy/girl ratio 1.23:1 1:1.13 - - - - '
Starting age (years) 8.60 6.53 6.62 8.70 7.20 6.20 6.20
Average age (years) 11.1 - - 10.2 = - -
Most frequent
vitiligo type Focal Vulgar Vulgar Vulgar
Most frequent localization Head, face T\Zii’ - - - - Head, neck
Vitiligo duration (years) 1.56 - - 1 - - -
Focal (%) 49.52 26 37.30 - - 14.40
Vulgar (%) 29.52 52 11.50 47.50 - - 78.40
Acral (%) 6.66 1.90 69.6
Acrofacial (%) 6.66 4.50 9 17.60 - 1.60
Segmental (%) 6.66 12 6.60 15.30 - 4.60
. 1.30
Mixed (%) 0.95 , - -
Universal
Halo nevus (%) 1.90 + 4.40
Leukotrichia (%) 7.61 12.30
Family history (%) 9.52 31 8 16 11 27.3 12.2
IDA (19)
Vit DD (15) : o
VitB12DA (6) AA ARE@TETi)
o . Asthma (6), AA(2)
Hypothyroidism(3) Thyroid D .
Atopic . DM(1)
Asthma (1) RA " Anaemia .
- . . : o Dermatitis AA Addison(1)
Coexisting diseases Coeliac disease(1) Psoriasis o AA DM
" (8-22.5%) Halo nevus PV(1)
Vasculitis (1) IBD : Atopy :
. : Thyroid D Thyroid D (1)
P. stenosis (1) Atopic 10.5% PS(1)
Chronic otitis (1) dermatitis e
Halo nevus
Immune
deficiency (1)

R=Retrospective ,P=Prospektif, AA=Alopecia areata, PV=Pemphigus vulgaris, PS= Poliglanduler syndrome, Thyroid D=Thyroid disease, DM= Diabetes
mellitus, IBD = Irritable bowel disease P. stenosis= Pulmonary stenosis, IDA=iron deficiency anaemia Vit DD=\itamin d deficiency, VitB12DA=Vitamin

B12 deficiency anaemia

Patients have been divided into 4 groups depending on their
ages; age 0-2 (baby), age 3-5 (play age), age 6-11 (school
child) and age 12-18 (adolescent). The distribution of the cases
in terms of age groups was as follows: 0-2 age group 6.66%
(n=7), 3-5 age group 9.52% (n=10), 6-11 age group 30.47%
(n=82) and 12-18 age group 53.38% (N=56).

In terms of duration of the disease, 0-2 months included 12
patients (11.42%), 3-6 months included 11 patients (10.47%),
7 months to 1 year included 9 patients (8.57%), and over a year
included 73 patients (69.52%).

With regards to the types of vitiligo, 6.66% (n=7) had segmental
vitiligo, 92.38% (n=97) had non-segmental vitiligo, 0.95% (n=1)
had mixed type vitiligo. 53.60% (n=52) of non- segmental
vitiligo was focal vitiligo, 31.95% (n=31) was vitiligo vulgaris

7.21% (n=7) was acrofacial and 7.21% (n=7) was acral type

There was no statistical difference between genders in terms of
lesion type and disease duration (p=0.953 and p=0.151. The
clinical and demographic characteristic per age-group of the
patients and the treatment options are provided in Table I.

DISCUSSION

Vitiligo is a dermatosis present with depigmentation in skin and
mucosa. In Turkey, studies on children with vitiligo are mostly
assessed together with adult and child cases and the number
of studies addressing children only is very few (11,12). Our
study has been conducted with this purpose and it has been
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Table II: Comparison of our study with the literature.

Patient group and Gender Average 5 Coexisting Family
number of patients (M/F) age L duration CATETED diseases history UL a2
Focal (52)
Vulgar (31)
Total 105 cases % 58/47 11 years 8.6 1.56 Acral .(7) 10
years  years  Acrofacial (7)
Segmental (7)
Mixed (1)
0-2 age (7) 6.70 3.40 Vulgar (5) ) Local treament, TS
6.66% EE, e months months Genital (2) IDA () Drug-free monitoring
Segmental (2)
3-5 age (10) 390 230  1.90 Vulgar (4) Asinme (1) $ ORI
7/3 Pulmonary 1 degree Topical steroid (TS)
9.52% years years  years Focal (3) ) . P
Acral (1) Stenosis (1) 2 degree  Calcineurin inhibitors (Cl)
Vit DD(10)
Si%@;”(tfé)@) IDA®) Local treatment (6-TS, Cl)
Vulgar (10) Vit B12DA(1) 5) Antioxidant treatment(3)
6-11 age (32) 7.90 1.20 gar. Vasculitis (1) General narrow band
o 15/17 8.20 years Acrofacial (2) -~ 1-1 degree
30.47% years years Hypothyroidism UvB(1)
Acral (1) 4-2 degree
e (1) Local narrow band O (1)
Leukotrichia (5), .
1- Immune Micro phototherapy(10)
Halonevus (2) -
deficiency (1)
Local treatment (6-
Calcineurin inh)
DEA(Q) Depo steroid(56)
Vit DE (5) o
. Antioxidant oral
Segmental (3) Vit B12
Focal (31) deficiency (5) 2 IreEtmet (<)
12-18 age (56) 1470 12.60 cy Local narrow band
33/23 1.85 Vulgar (12) Coeliac 1 degree (1)
53.38% years years . UVB treatment (4)
Acral (5) disease(1) 1 degree (1) .
, S Microphototherapy
Acrofacial (5) Hypothyroidism .
) (82-average 11 sessions)
Cr.otitis(1) General narrow

band UVB (5)
Patient no treatment (3)

O: Onset, D: Disease, V: Vitiligo, TS: Topical steroid, Cl: Calcineurin inhibitors, Cr: Chronic, Vit: Vitamin IDA: Iron deficiency anaemia

Vit DD:Vitamin d deficiency, VitB12DA:Vitamin b12 deficiency anaemi

compared with some studies in literature (Table I)(6-11). The
age at disease onset has been defined to be between 6.20-
8.70 in a number of studies(6- 10,14-17). Similarly, the age
at disease onset was 9.63 in our study. The earliest vitiligo In
terms of focal vitiligo 40.38 % (n=21) had cheek involvement,
23.07 % (n=12) periorbital involvement, 11.53 % (n=6) perioral
involvement, 7.69 % (n=4) genital involvement and 3.84% (n=2)
had scalp involvement. There were one cases each of brow
and neck involvement (0.95 %) while five cases had multiple
involvements (9.61%). Halo nevus has been observed at 1.90
% (n=2) and leukotrichia has been observed at 7.61 % (n=38).
Family history was 9.52 % (n=10), ratio in immediate family
was 2.85 % while in second- degree relatives the ratio was
6.66 %.Laboratory records indicated 18% (n=19) of low iron
level, 14.28% (n=15) of low vitamin D level, 5.71% (n=6) of low
vitamin B12 level and 2.86% (n=3) of thyroid test abnormality
(hypothyroidism).Forty-nine coexisting systemic diseases have
been observed in 32 cases. 18.09 % (n=19) iron deficiency
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anaemia, 14.2% (n=15) vitamin D deficiency, 5.7 % (n=6) vitamin
B12 deficiency anaemia (VBA), 2.8 % (n=3) hypothyroidism
have been observed while in addition, there was a single case
(0.95%) each of the following; asthma, chronic otitis, pulmonary
stenos, coeliac disease, vasculitis and immune deficiency.

Treatment options differed by age. While topical steroids and
calcineurin inhibitors have been preferred in younger ages and
in limited lesions, while in older ages and in more spread lesions
phototherapy and systemic treatment methods have been
practised.

Starting age has been defined as 1 month. Kayal et al.’s (15)
youngest diagnosed patient was 6 months old, while a study
conducted in China reported 8 babies born with vitiligo (8).
Various previous studies have obtained different results from
different age groups. The rates were as follows; under 4 years
of age 16 %, 4-8 years old 41-49 %, 8-12 years old 26-56
% and 12-19 years old 15% (6,8,10,15). Results of our study



are similar for 0-5 and 6-10 years old, but those for the 12-
18 year olds are different. While some authors report that the
majority of their cases is aged between 6-12, 53.38% of the
cases in our study was aged between 12-18 (18). The reason
could be delayed arrival of the patients to us. In this senseg, it is
highly important for the family practitioners to refer the patient
to dermatology.

Previous studies have reported more incidences of vitiligo in girls
(2,5,6,15,17,19). Our study, on the other hand, had a conclusion
slightly in favour of boys, 55.23 %, having a similarity with the
study by Alzolibani et al.(20). Various studies have concluded
a family history existence of 1.3-46 % in patients with vitiligo
(2,6,8,9,11,16,20,21). The existence of family history enhances
the idea of genetic factors playing a role in pathogenesis. In
people with a family history vitiligo has been reported to start
at an earlier age (2,3,20). According to Alzolibani et al. (20),
the existence of family history is less frequent in focal type.
The ratio of family history has been defined as 9.52% in our
study: In 2.85% (n=3) of the cases there was a vitiligo history in
immediate family while in 6.66% (n=7) had the same in second
degree relatives. In literature vitiligo in immediate family has
been reported in different ratios ranging between 7 and 35.50
% (6,20,22). Wang et al. (21) have found family history in a rate
of 2.50 % in second degree relatives .The reason for vitiligo has
not been clearly understood. Several factors such as genetic,
neurohumoral, ototoxic may be involved. The existence of
autoimmune diseases and the high level of some autoantibodies
is supportive of the autoimmune hypothesis.

A number of studies have reported a coexistence of vitiligo
and autoimmune disease in a rate of 30-25.30 % (23). Some
authors have stated that non-segmental vitiligo, in particular,
has more accompanying diseases (2-4). Autoimmune
thyroiditis, alopecia areata, diabetes mellitus (DM), Addison
disease and pernicious anaemia are among the autoimmune
diseases accompanying vitiligo (2,3). In 32 cases of our study
(80.4%) there were 49 coexisting pathologies. A number of
studies conducted in Turkey on adult and paediatric patients
with vitiligo reported the existence of accompanying diseases
in similar ratios (40-45%) and they also mostly reported 21%
of iron deficiency anaemia and 4.90-12% of vitamin B12
deficiency anaemia (24.25). In our study, covering children
only, 18.09 % (19 cases) of iron deficiency anaemia and 5.71%
(n=6) vitamin B12 deficiency anaemia have been observed. The
ratio of observing thyroid pathology in patients with vitiligo is
around 10-26 % (6,14,19,23). In a study conducted by Zetting
et al. (26) on 1096 adult patients with vitiligo the most common
coexisting disease has been reported as thyroiditis. Similar to
Aksoy et al.(11), this study has revealed lower rates (2.85%
(n=8) of thyroid pathology, but some studies conducted in
Turkey and covering both adults and children have reported
higher rates, ranging between 17-27 %, of thyroid antibody
(11,24,27). This is an indication that as one gets older, the
possibility of developing autoimmune diseases, anaemia and
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thyroid pathologies in particular, is increased. Therefore, thyroid
antibodies are also required to be monitored in patients with
vitiligo (25). The opposite is also true. In other words, vitiligo rate
is high in patients with thyroiditis too. According to Prindaville
et al. (28), the possibility of developing vitiligo in patients with
thyroiditis is 2.70 %. Uncu et al. (29), on the other hand, claim
that thyroid disease is associated with the duration of vitiligo,
but has nothing to do with the onset and also that the risk of
thyroid disease is not increased in segmental type. Similarly,
hypothyroidism in adolescence was also common in our study
and it was not related to segmental type (12-18). Ertekin et
al.(30) Observed 2.10% (in 3 cases) of vitiligo in their series of
children with coeliac. There was only a single case monitored
with coeliac disease diagnosis in our study. Furthermore, vitiligo
has been observed to be accompanied by dermatoses such as
psoriasis, liken planus and atopic dermatitis (3,4). No other skin
disease has been observed in our study.

[t has been recently claimed that vitamin D in patients with
vitiligo is important in terms of secondary autoimmunity. In
cases where the blood level is below 15 ng/ml, the risk in other
autoimmune diseases is reportedly is higher, hence there is a
need to monitor this level. Particularly in early childhood, the
relation between vitiligo and vitamin D has been found to be
more significant in children under 15 (31). The fact that 14.28%
(n=15) of the cases in our study had vitamin D deficiency is
supportive of this claim.

Vitiligo, in recent studies, is being categorized as extensive,
localized, segmental, universal and non-segmental based on
lesion distribution and prevalence. Segmental vitiligo has been
observed more frequently in children, particularly in the 4-8
age group (4-32.60%) (5,6,8,19). This type of vitiligo is mostly
observed in face, periorbital area and neck. Our study included
a ratio of segmental type vitiligo (6.66%) that is similar to that
reported by similar Marinho et al.(18). In addition, one of the
cases was in a mixed structure containing segmental and
generalize vitiligo.

The most frequent non-segmental type vitiligo observed in
children is generalized (78%), followed by focal vitiligo (1).
Focal vitiligo is seen in around 14-29 % of the cases (18).
Some authors have reported that in children vitiligo is mostly
located around the eye and neck, followed by lower extremity,
torso, upper extremity and perianal are(15). In our study, non-
segmental vitiligo ratio is 92.38% and focal vitiligo is 49.52 %
(n=52). Localization was mostly observed in cheeks, followed
by the sides of the eyes and mouth. Kayal et al. (15) reported
a periorbital zone involvement of 26% and our finding was
11.53 %. Gandi et al. (17) reported the most involvement was
observed in torso.

Vitiligo vulgaris, or in other words generalized vitiligo, is diffused
symmietrically around the face, neck, torso, extremity bone tips.
It is observed in a ratio of 33-78 % (15.18). Despite being the
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most frequent type both in adults and in children, it was the
second most frequent in our study (29.52%) (5,6,8,9,16,18).
While acral type is involving the tip of extremities, while the
acrofacial type involves the surrounding of the orifice and finger
distal. It comprises 1-14 % of all vitiligo (15,18).Nejat et al. (32)
reported a higher ratio of acrofacial type, by 27.60 %. Acral and
acrofacial types have been observed at the same ratios in our
study by a total of 13.32%. Premature hair greying is also more
common in children with vitiligo (5). Scalp involvement is around
12-26% and greying of hair (leukotrichia) occurs too (2,15,20).
Eight of the cases had (7.61%) leukotrichia. Genital and oral
mucosal involvement is rare. The ratio of reported cases is
0-13.80 %(6). No oral mucosal involvement has been observed
in our study. However, genital involvement was present in six of
our patients, two with vulgar type and four focal. Some authors
have stated that the perianal area could be the starting place
for vitiligo (3).

The ratio of halo nevus in children with vitiligo is high. Some
authors have stated that the existence of halo nevus and
leukotrichia in segmental vitiligo poses a risk of generalization
and halo nevus is more common in vitiligo with an early onset
(8). However, there is no concrete evidence to indicate it as
a symptom of vitiligo. A number of studies have reported
halo nevus ratios ranging between 0.92-59 % (2,3,15,33).
Halo nevus has been observed in only 2 cases (1.96%) in our
study. Kobnerization has not been assessed as it has not been
specified on patient legs.

Vitiligo etiopathogenesis is difficult to treat as it has not been
fully understood. The purpose of treatment is to stop the
progression of lesions and to facilitate re-pigmentation. Selection
of treatment is based on the child’s age, lesion localization,
prevalence and family preference. It has impact on success in
clinic type (34). Various treatment guides are being discussed
(84- 38). With regards to vitiligo treatment, systemic, topical
treatments (containing topical corticosteroid, topical vitamin
D analogues and topical calcineurin inhibitors), phototherapy
(narrow band UVB, PUVA, microphototherapy), depigmenting
agents, surgical intervention are among the options (34-37).
But none of them is fully satisfying. Besides, in 15-30% of the
patients there is no reaction at all. In a number of studies, the
first option provided to children with vitiligo was potent steroid
creams and calcineurin inhibitors (18). Topical practises have
yielded a success rate of 35-60 % (34-37).

In our study, 0-2 years old babies have been either monitored
without any treatment or treated short-term with topical steroid
creams. Regarding children over the age of 2, the first option was
using steroid creams for 2 week durations, with a week pause
in between, in limited lesions for a total duration of 3 months.
The combination of topical steroid and topical calcipotriol has
been observed to reduce the atrophic side effects related to
steroid. A number of studies have concluded a success rate of
26-75% in topical potent steroid practises(18,34).
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Based on the treatment approach employed in our clinic, cases
who did not give any reaction to treatments within 3 months
have been provided with calcineurin inhibitors as an alternative
treatment. These medications have less side effects than
cortisone and thus helped the patient harmonization. A number
of studies have reported a success rate of 76 %, particularly in
vulgar and focal types (37). The reaction ratio to treatment could
not be defined in our study but in general the outcomes were
positive. The combined use of topical Calcineurin inhibitors
and narrow band UVB treatment has yielded a synergic effect
(87). In our study, we also witnessed that calcineurin inhibitors
provided as part of phototherapy treatments is increasing the
speed of repigmentation.

Topical vitamin D analogues are thought to have an impact by
making an immunomodulation and melanogenesis stimulation
through vitamin D receptors (34-37). A study on the subject
has reported success in 10 cases out of 18 children (31). We
have provided it as an alternative supplementary treatment
to patients with vitiligo. As combines treatments have been
provided to cases, their single efficiency could not be assessed.

In patients over the age of 12 and with rapid spreading vitiligo
lesions, depo steroid (triamcinolone acetonide 40mg ) has
been applied monthly, due to cytotoxic effects, for a total of
3 times. Based on the oxidative stress etiopathogenesis of
vitiligo, all cases over the age of 12 have been given antioxidant
treatment (capsule containing vitamin A,C,E and selenium)
and oral vitamin D preparations as supplemental treatment
(86). Iron deficiency and vitaminB12 deficiency, observed
during the tests, have been treated. Phototherapy has been
reported to have positive effects in vitiligo treatment according
to several studies. Narrow band UVB phototherapy is believed
to be an effective and secure method in paediatric vitiligo. It is
recommended for patients with an involvement area of over 2
% if topical treatment is not beneficial. However, it should not
be used for more than 12 months (38).A number of studies
have reported 44-78 % of success rate with narrow band
UVB treatment (38). Depending on the lesion conditions of the
patients, local UVB, microphototherapy or general narrow band
UVB treatments have been implemented. Treatment has been
ceased at the end of 6 month if no reaction has been observed
to treatment or at the end of the 12 month duration. In our study,
the ratio of patients receiving local narrow band UVB treatment
was 3.80 % (n=4) and the ratio of patients receiving general
narrow band UVB was 4.76 % (n=5). These patients have
received 100 treatment sessions over a period of around a year.
The reason for the number of patients receiving phototherapy
to be low could be because their vitiligo lesions are mostly in
focal type or because the patients have refused it themselves.
Microphototherapy UVB is only applied to lesions in target
oriented treatment (37). Regarding the patients who had only
localised lesions, such as the face, microphototherapy UVB
treatment has been applied every fortnight. Microphototherapy
has been applied to 30.47% (n=32) of the children with vitiligo.



They received a total amount of treatment sessions ranging
between 2 and 23, with an average of 11 sessions. Success
rate was particularly higher in those with a lesion in the head
neck area.

As most of the patients have been provided with more than
one, or in other words with a combined treatment scheme, the
success rate of repigmentation treatment options could not be
calculated properly.

No reaction at all has been received from 15-30% of the
patients with vitiligo but it should be kept in mind that there may
be a possibility of 30% spontaneous remission. Thus it is not
fully known whether repigmentation has occurred by itself or
through treatment (2).

CONCLUSION

This study is addressing the clinical and demographic
characteristics of children with vitiligo as well as the practised
treatment options. The gender ratio among our patients was
slightly in favour of males. The average age was 10.9 years,
average age at disease onset was 9.63 years while the average
disease duration has been calculated as 1.59 years.

Majority of the cases was aged between 12-18. In 40% of the
cases there was a coexisting pathology.

Non-segmental vitiligo was 92.38% while focal vitiligo was
49.52%. Cheek localization was the most frequent. Particularly
in lesions localised in head-neck area with new-onset vitiligo,
micro-therapy has been observed to be effective and the
calcineurin inhibitors given in between treatments to speed
up repigmentation. Success rate was higher in combined
treatments. Furthermore, the antioxidant treatments have been
observed to be useful, increasing patient satisfaction.

Epidemiologic studies are not only important to determine the
frequency of diseases but they are also required for the planning
of effective health services. Therefore, being the first point of
assessment, it is highly important for the family practitioners
to refer the family so that treatment can start earlier and be
effective.
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intravenéz Bolus Olarak Verilen Yiiksek Dozda ve Orta-
Uzun Siireli Deksametazon ve Metilprednizolon Tedavilerinin
Hipotalamus-Hipofiz-Adrenal (HHA) Aksa Etkisi

The Effect of Intravenous Bolus Administration of High Doses of

Medium and Long-Term Dexamethasone and Methylprednisolone
to the Hypothalamus-Pituitary-Adrenal Axis
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0z
Amac: Uzun etkili ve potent bir glukortikoid olan deksametazon ve orta etkili ve orta etki glict olan metilprednizolonun
intravendz bolus olarak verilmesinin adrenal yetmezlige neden olup olmadigini degerlendirmektir.

Gerec¢ ve Yontemler: Yaglar 2 ay ve 18 yas arasi degisen ve son 3 yilda cesitli sebeplerle on giinden daha uzun
slre intravendz deksametazon veya metilprednizolon tedavisi alan ve steroid tedavisinin kesiimesi agisindan Cocuk
Endokrinoloji balimine yénlendirilen 46 olgu (24 kiz, 22 erkek) calismaya dahil edildi. Olgularin yasi, kortikosteroid
tedavisi alma sUreleri (gUin), hidrokortizon esdegeri olarak ortalama tedavi dozu (mg/m?/giin), tedavi alirken degerlendirilen
bazal ACTH ve kortizol dizeyleri, dUsik doz ACTH testi zirve kortizol yaniti kaydedildi. Serumda bazal sabah kortizol
dlUzeyi 3 pg/dI’nin (85 nmol/L) altinda olmasi kortikosteroid kullanimina bagl adrenal yetmezlik lehine degerlendirilirken
20 pg/dI'nin Uzerinde olmasi normal kabul edildi. Distik doz ACTH testinde zirve kortizol dizeyinin =18 pg/dl (500
nmol/L) olmasi normal olarak degerlendirildi.

Bulgular: Olgularin ortalama yaslar 7.9+5.8 yil (aralik 2 ay-18 yil), ortalama kortikosteroid kullanma sureleri 26.2+11.8
(aralk 12-75) glin, ortalama gunliik doz sayisi 2.2+1.2 (aralik 1-4), ortalama hidrokortizon esdegeri kortikosteroid dozlar
235.6+114.6 (arallk 86-428) mg/m?/gindu. Olgularin ortalama bazal kortizol dizeyi 9.9+4.0 (aralk 4.2-16.8) pg/dl,
ortalama bazal ACTH dizeyi 30.4+18.6 (aralik 8.6-72.5) pg/ml’di. Olgularin hepsinin zirve kortizol yaniti > 18 ug/dl’di.

Sonug: Bu galismada glukortikoidlerin intravendz bolus olarak veriimesi hicbir olguda adrenal supresyona yol
acmamistir. Suprafizyolojik dozlarda ortalama 26 guin gibi uzun bir sirede deksametazon ve metilprednizolon gibi guglu
glukokortikoidlerin intravendz yolla veriimesine ragmen olgularin hi¢cbirinde adrenal supresyon gelismemis olmasi adrenal
supresyon gelisiminde tedavi suresi ve tedavi dozu kadar ilacin verilis seklinin de énemli oldugunu gostermektedir.
Glukortikoidlerin intravendz bolus olarak verilmesi adrenal supresyon agisindan daha az riskli olabilir. Bu konu ile ilgili
daha ¢ok sayida vaka igeren galismalara ihtiyag vardir.

Anahtar Sézciikler: Adrenal yetmezlik, Deksametazon, Hipotalamo-hipofizer sistem, Metilprednizolon

ABSTRACT

Objective: Aim of this study was to evaluate whether intravenous bolus administration of dexamethasone, a long-
acting and potent glucorticoid, and methylprednisolone, a moderately acting and moderately potent glucocorticoid,
causes adrenal insufficiency.

Material and Methods: Forthy-six patients (24 girls, 22 boys) aged 2 months-18 years who were treated with

intravenous dexamethasone or methylprednisolone for more than ten days for various reasons and referred to the
department of pediatric endocrinology for discontinuation of steroids were included. Chronological age, duration of
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corticosteroid treatment (in days), mean hydrocortisone equivalent treatment dose (mg/m?/day), basal ACTH and cortisol levels, and peak
cortisol response at low dose ACTH stimulation test were recorded.Morning serum basal cortisol levels of less than 3 pg/dl (85 nmol/L)
were evaluated in favor of adrenal insufficiency due to corticosteroid use, and above 20 pg/dl was considered normal. Peak cortisol level
>18 pg/dl (500 nmol/L) was considered normal in low-dose ACTH stimulation test.

Results: Mean age of the patients was 7.9+5.8 years (range 2 months-18 years), mean duration of corticosteroid use was 26.2+11.8
days (range 12-75) days, mean daily dose number was 2.2+1.2 (range 1-4), mean hydrocortisone equivalent corticosteroid dose was
235.6+114.6 (range 86-428) mg/m?/day. Mean basal cortisol and ACTH levels were 9.9+4.0 (range 4.2-16.8) pg/dl, 30.4+18.6 (range
8.6-72.5) pg/ml, respectively. Peak cortisol response at low dose ACTH stimulation test was =18 pg/dl in all cases.

Conclusion: In this study, intravenous bolus administration of glucocorticoids did not cause adrenal suppression in any case. Despite
the intravenous administration of potent glucocorticoids such as dexamethasone and methylprednisolone over a long period of 26 days
in supraphysiological doses, adrenal suppression did not develop in any of the cases, indicating that the administration route of the drug
is as important as the duration and the dose of treatment. Intravenous bolus administration of glucorticoids may be less risky for adrenal

suppression.Further studies involving more cases are needed.

Key Words: Adrenal insufficiency, Dexamethasone, Hypothalamo-hypophyseal system, Methylprednisolone

GIiRIS

Kortikosteroidler birgok farkli sistemi ilgilendiren hastalikta
tedavi amaci ile yaygin olarak kullaniimaktadir. Kortikosteroid
tedavisinin baslica hedefi inflamatuar cevabin durdurulmasidir.
Kortikosteroidlerin uzun streli ve ylksek dozdaki kullanimi
hipotalamus-hipofiz-adrenal (HHA) aksini negatif geridénis
ile inhibe etmekte ve tedavinin akut olarak kesiimesi adrenal
yetmezlige neden olabimektedir (1). Oral olarak verilen
glukokortikoid dozu fizyolojik idame dozdan (8-10 mg/m?/giin
hidrokortizon esdegeri) daha az ise, adrenokortikal supresyon
olmasi beklenmez (2, 3). Eriskinlerde yapilan calismalarda zaman
kisitlamasi olmadan herhangi bir strede sabah alnan 5 mg/
gun’den daha dusuk dozlarda prednizonun veya esdegerlerinin
(4 mg/gun metilprednizolon, 0.5 mg/gun deksametazonun, 20
mg/gtin hidrokortizonun) veya iki ginde bir 10 mg dozundan
daha dustk dozlarda alinan prednizon ve esdegerlerinin HHA
aks supresyonu yapmadigl gdsteriimistir (2, 3). Eriskinlerde
herhangi bir dozda 3 haftadan daha kisa sureli oral olarak
kortikosteroid kullaniminin adrenal supresyona neden olmadigi
bildirilmistir (4). Verilen doz fizyolojik idame dozdan yUksek ve
tedavi suresi 3 haftadan fazla ise, HHA aks baskilanabilir. Bu
olgularin yarisinda adrenal yetmezlik gelismesi beklenmektedir.

Uzun sUre glukortikoid kullaniimasinin - ardindan  tedavinin
kesilmesini  takiben HHA aksinin  6nceki isleyisine dénme
suresi degiskendir. Kullanilan glukokortikoid dozu, ginin hangi
saatinde alindig, tedavi stresi, ilaci verilis sekli gibi birgok faktor
ile iligkilidir (5). Yapilan ¢alismalarda bu faktorlerden hicbirinin
kortikosteroid kullanimindan sonra adrenal yetmezlik gelisip
gelismeyecegini dogru olarak 6ngdérdugunt gdsterilermemistir
(8, 6). Kortikosteroid kullanimi ve adrenal supresyon riski ile
ilgili yapilan calismalar gogunlukla erigkinlerde ve oral yoldan
kortikosteroid kullananlarda yapilmistir.  Cocukluk ¢aginda
yuksek dozda intravendz verilen Kkortikosteroid tedavisinin
adrenal yetmezlige yol agip agmayacagi ile ilgili yapilan ¢alisma
sayisi oldukca kisitlidir (7, 8).

Bu calismanin amaci uzun etkili ve potent bir glukortikoid
olan deksametazon ve orta etkili ve orta etki guclu olan
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metilprednizolonun intravendz bolus olarak verilmesinin adrenal
yetmezlige neden olup olmadigini degerlendirmektir.

GEREG ve YONTEMLER

Yaslarnr 2 ay ve 18 vyas arasi degisen ve son 3 vyilda
cesitli sebeplerle on ginden daha uzun slre intravendz
deksametazon veya metilprednizolon tedavisi alan ve steroid
tedavisinin kesilmesi agisindan Cocuk Endokrinoloji bdlimune
yonlendirilen 46 olgu (24 kiz, 22 erkek) calismaya dahil edildi.
Olgularin yasl, kortikosteroid tedavisi alma sUreleri (gun),
hidrokortizon esdeg@eri olarak ortalama tedavi dozu (mg/m?2/
gln), tedavi alrken degerlendirilen bazal ACTH ve Kkortizol
dlzeyleri, dislk doz ACTH testi zirve kortizol yaniti kaydedildi.
Bu calismada hidrokortizona kiyasla deksametazonun 40
kat, metilprednizolonun 5 kat potent oldugu kabul edildi ve
hidrokortizon esdegeri dozlar hesaplanirken bu degerler
kullanild.

Kortikosteroid tedavisine 24-48 saat ara verdikten sonra gece
acligini takiben sabah 08.00’de bazal ACTH ve kortizol dizeyleri
icin kan 6rnekleri alindi. Serumda bazal sabah kortizol diizeyi 3
pg/di'nin (85 nmol/L) altinda olmasi kortikosteroid kullanimina
bagl adrenal yetmezlik lehine degerlendirilirken 20 pg/di’nin
Uzerinde olmasi normal kabul edildi (9-12). ACTH dUzeyi icin
normal aralik kullanilan kite bagli olarak 15-65 pg/ml olarak kabul
edildi. Bazal kortizol dizeyi 3-20 pg/dl arasinda olan olgulara
distk doz ACTH testi yapiimasi planlandi (13). Tum olgularin
bazal kortizol dizeyi bu aralikta oldugu icin tim olgulara sabah
08.00-12.00 saatleri arasinda disUk doz ACTH testi yapildi.
DisUk doz ACTH testi (0.5 pg/m?, max 1 ug) literatlrde daha
dnceden tanmlanmis sekilde yapildi (14). Disik doz ACTH
testinde zirve kortizol dizeyinin =18 ug/dl (500 nmol/L) olmasi
normal olarak degerlendirildi (15).

Kortizol kompetetif radioimmunoassay (Immulite 2000, Siemens,
ingiltere) metodu ile dlctildd. Mimimum élciilebilir kortizol diizeyi
1 pg/dl (28 nmol/L)'di. intra ve interassay varyasyon katsayilari
3.3 pg/dl kortizol dizeyi igin sirasiyla %6.1 ve %8.2 ve 18 pg/
dl kortizol diizeyi icin sirasiyla %5.3 ve %7.2'di. Plazma ACTH



dizeyi kemiliminasan immunometrik assay (Immulite 2000,
Siemens, ingiltere) yontemi ile dlglldi. Minimum  dlgulebilir
ACTH diizeyi 5 pg/ml’di. intra ve interassay varyasyon katsayilari
%2.1-6.1 ve %1.3-5.3 arasinda degismekteydi.

Bu calisma Hacettepe Universitesi Etik Komite tarafindan
onaylandi.

istatistiksel Analiz

istatistiksel analizierde SPPS 21.0 (SPSS Inc., Chicago, IL,
USA) programi kullanildi. Tum veriler ortalamazstandart sapma
(SS) olarak verildi. Verilerin dagiimi Kolmogorov—Smirnov testi
kullanilarak incelendi. Grup karsilastirmasinda Student t testi
uygulandi. p<0.05 istatistiksel olarak anlamli kabul edildi.

BULGULAR

Olgularin ortalama yaglar 7.9+5.8 yil (aralik 2 ay-18 yil), ortalama
kortikosteroid kullanma sUreleri 26.2+11.8 (aralik 12-75) gindu.
Olgularin ortalama gunlik doz sayisi 2.2+1.2 (aralk 1-4)’'d0.
Olgularin hepsi suprafizyolojik dozlarda deksametazon veya
metilprednizolon kullanmaktaydi. Almakta olduklari ortalama
hidrokortizon esdegeri kortikosteroid dozlan 235.6+114.6
(aralik 86-428) mg/m?/giindu. Kortikosteroid tedavisi kullanim
endikasyonlari 14 olguda Ust solunum yolu obstriksiyonu ve/
veya solunum sikintisi, 4 olguda hemofagositik sendrom, 9
olguda akut I6semi, 7 olguda beyin 6demi (intrakranyal kitle veya
travmaya sekonder), 3 olguda kemik iligi transplantasyonuna
sekonder gelisen graft versus host hastalidl, 6 olguda
intrakranyal radyoterapi, 1 olguda transvers myelitti. 1 olguda da
karaciger transplantasyon sonrasi immunsupresif tedavi olarak
metilprednizolon verilmis, baska bir olguda da kanser tedavisi
sirasinda antiemetik olarak deksametazon tedavisi verilmis
idi. Olgularin higbirinde cushingoid gérintm yoktu. Olgularin
ortalama bazal kortizol dizeyi 9.9+4.0 (aralk 4.2-16.8) ug/dl,
ortalama bazal ACTH dizeyi 30.4+18.6 (aralk 8.6-72.5) pg/ml
ve distk doz ACTH testinde zirve kortizol yaniti 28.2+9.6 (aralik
18.4-48.5) pg/dl'di. Olgularin hepsinin zirve kortizol yaniti > 18
pg/drdi.

Tablo I: Olgularin Klinik ve laboratuar 6zellikleri.
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Deksametazon ve metilprednizolon alan olgularn ortalama
yaglari, kortikosteroid kullanim sUresi, hidrokortizon esdegeri
olarak almakta olduklar ortalama kortikosteroid dozu, bazal
ACTH ve kortizol dizeyleri, ve diusiuk doz ACTH testindeki
zirve kortizol dUzeyleri arasinda istatistiksel olarak anlamli fark
saptanmadi (Tablo ). Deksametazon almakta olan olgularin
metilprednizolon alanlara kiyasla gunlik doz saylar daha
fazlaydi (p:0.023).

TARTISMA

Bu calismada ortalama 26 gtn gibi uzun bir strede oldukga
yUksek dozda (ortalama 235.6+114.6 mg/m?/gin hidrokortizon
esdegeri) intraventz  kortikosteroid  kullaniminin - adrenal
supresyona yol acmadigi gdsterildi. Uzun etkili ve guclu bir
glukokortikoid olan deksametazon ve orta etki suresi ve etki
glcu olan metilprednizolonun oral olarak kullanimindan farkli
olarak intravendz bolus verilmesi adrenal supresyonun bu
olgularda gelismemis olmasinin nedeni olabilir.

OKortikosteroid tedavisinin  adrenal supresyona yol agip
agcmayacagl preparatin tipine, gun iginde allinma zamanina,
dozuna, etki stresine, verilis sekline, olgunun yas ve cinsiyete,
altta yatan hastaligina, diger medikasyonlarla beraber alinip
alinmamasi ile iligkilidir (16). idame doz yerine tedavi dozunda
kortikosteroid  kullaniminda, tek doz vyerine bolinmus
dozlarda kullanmda, sabah dozlar yerine gece dozlarinda,
gun asin kullanim yerine gunlik kullanmda, kisa etki sureli
kortikosteroidler yerine uzun etkili kortikosteroid kullaniminda,
topikal kullanim yerine sistemik kullanimda, kisa sureli kullanim
yerine uzun sUreli kullanimda HHA aksini suprese etme riski
daha fazladir (17).

Kortikosteroidler tedavi sUrelerine gdére kisa dénem (<10 gun),
orta dénem (10-30 guin) ve uzun dénem (>30 gun) olarak, tedavi
dozlarina gore de idame doz (7-10 mg/m?/gin hidrokortizon),
distk doz (<5 mg/m?2/gun prednizolon), orta doz (5-20 mg/m?/
gln prednizolon), yUksek doz (>20 mg/m?/gln prednizolon)
veya c¢ok ylksek doz (>50 mg/m?/gin prednizolon) olarak
siniflandirilirlar  (18). Bu calismada olgularin  ¢ogu  yiksek/

Tum olgular Deksametazon Metilprednizolon
(n:46) (n:26) (n:20) P

Yas (vil) 7.9+5.8 7.16.2 8.9+6.1 0.493
Kullanim siiresi (gtin) 26.2+11.8 24.8+11.2 28.0+12.4 0.167
Ortalama HC esdeger dozu (mg/m?/giin) 235.6+114.6 232.2+107.6 240.0+112.8 0.764
Giinliik doz sayisi 2.2+1.2 2.6+1.5 1.7+0.6 0.023
Bazal ACTH diizeyi (pg/ml) 30.4+18.6 28.2+16.4 33.3+19.2 0.748
Bazal kortizol diizeyi (png/dl) 9.9+4.0 9.6+3.9 10.2+3.6 0.824
Diisiik doz ACTH testinde zirve kortizol

28.2+9.6 27.8+9.2 28.7+10.2 0.868

diizeyi (ug/dl)
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cok ylUksek dozda, orta/uzun doénem kortikosteroid tedavisi
kullanmaktaydi.

Bu calismada farkli etki suresi ve etki gucl olan iki farkl
kortikosteroid tedavisinin intraven®z bolus olarak veriimesinin
adrenal fonksiyon Uzerine etkisi degerlendirildi. Kortikosteroidler
50 mg prednizon esdegeri olarak kabul edilen standart dozun
ACTH baskilanmasina neden oldugu stireye gore kisa etkili
(12 saat), orta etkili (12-36 saat) ve uzun etkili (>36 saat)
olarak U¢ gruba ayrimaktadirlar (19). Deksametazon uzun
etkili, metilprednizolon ise orta etkili glukokortikoidlerdir. Bu
kortikosteroidlerin - etki sUresindeki varyasyon hormonlarin
plazma yarlanma émri ile dogrudan iligkili degildir. Sistemik
kortikosteroidlerin plazma yarilanma émri (90-100 dk) gibi
benzer iken, dokuda biyolojik ortalama 6émurleri kortizollin 8-12
saat, metilprednizolonun 12-36 saat, dekzametazonun 36-
54 saattir (17). Farkl kortikosteroidler ve onlarin farmakolojik
preparatlar glukokortikoid, mineralokortikoid ve anti-inflamatuar
glc acisindan da farkliik gostermektedir (20, 21). Adrenal
supresyona neden olma o6zellikleri glukortikoid aktiviteleri ile
iligkilidir. Kortizoltin glukokortikoid aktivitesi 1 olarak kabul
edilir ve kortizol glukortikoid aktivite icin referans olarak
kullanilir. Dekzametazon ise en guglU glukokortikoid aktiviteye
(kortizoldan 40 kat daha fazla) sahiptir ve adrenal supresyona
en fazla yol agmasi beklenen kortikosteroiddir. Metilprednizolon
ise orta glcte (kortizolden 5 kat potent) glukortikoid aktiviteye
sahiptir (20, 21). Bu calismada benzer tedavi slresi ve tedavi
dozunda kullanilan, farkl etki stresi ve etki gtcundeki iki farkl
kortikosteroidin intravendz yoldan bolus seklinde verilmesinin
adrenal supresyona yol agmadigr goruldu.

Kortikosteroidinin gun i¢inde alinma zamani ve gunliik doz sayisi
da adrenal yetmezlik gelisimi ile iliskilidir. Yapilan calismalarda
fizyolojik dozda kullanilsa dahi gece alinan kortikosteroid
tedavisinin normal diurnal varyasyonu bozabilecegi ve stres
durumundaki  kortizol yanitini - etkileyebilecedi  gosterilmistir
(2). Benzer sekilde gtinde tek doz yerine ¢coklu doz kullanimi
da adrenal yetmezlik riskini artrmaktadir. Bu calismada
deksametazon kullanan olgularda metilprednizolon kulllanan
olgulara kiyasla gtinlik doz sayisi fazla iken doz sayisi ile adrenal
supresyon arasinda iliski gdsterilemedi. Olgular ginde 1-4
arasinda degisen sayida dozda kortikosteroid kullanmaktaydi
ve olgularin higbirinde adrenal yetmezlik saptanmadi.

Olgularda adrenal supresyon gelisip gelismeyecegdini etkileyen
bir diger faktérde kortikosteroid tedavisinin verilis seklidir.
Kortikosteroidler topikal, intraartikller, nazal, inhalasyon, oral,
intramUskuler ve intraven®z yoldan verilebilir. Oral kortikosteroid
kullaniminin  inhalasyon, topikal, ve nazal Kkortikosteroid
kullanimina gére daha yUksek duzeyde sistemik kortikosteroid
dlzeylerine ve dolayisiyla daha yilksek oranda adrenal
yetmezlige neden oldugu gdsteriimistir (32). intravendz olarak
kortikosteridler uzun sureli yavas infuzyon veya hizli bolus
seklinde verilebilir. Bu ¢alismada potent glukokortikoidler olan
deksametazon veya metilprednizolonun yiksek dozlarda uzun
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stre kullanimina ragmen hicbir olguda adrenal supresyonun
olmamasi tedavinin verilis sekli (intravendz bolus) ile agiklanabilir.

Oral ve intravendz yolla (bolus veya inflzyon) uygulanan
ilaglanin  farmakokinetik &zellikleri agisindan bazi farkliliklar
vardr. Intravendz bolus uygulanan ilaglarda, uygulanan
tim doz dogrudan kan dolasimina girer ve dolagim sistemi
yoluyla viicuttaki tim dokulara dagilir. llacin farkli dokulardaki
dUzeyi veya vicutta ilacin dagiim sUreci; dokuya kan akisina,
ilacin  molekuler agirigina, lipofilikligine, plazma proteinine
baglanmasina ve belirli dokulara baglanma afinitesine bagli
olarak degismektedir (22). llag metabolizmasini takiben ilaclar
viicuttan bdbrek ve/veya karaciger yoluyla atilir. ilag intravendz
bolus olarak uygulandiginda plazma diUzeyi-zaman egrisinde
baslangicta maksimum dizeyde iken zamanla plazma duzeyi
azalmaktadir. Cogu ilag fakli doku gruplarina dagiim gdsterdigi
icin intravendz bolus enjeksiyonunu takiben plazma dtzeyi-
zaman egrisinde dogrusal olmayan bir dusts gorilmektedir
(23). intravendz yavas inflizyonla sabit bir hizda verilen ilaglar ise
plazma ilag dizeyinin daha hassas ve dogru kontroliine imkan
vermektedir (24). Sabit intravendz inflzyon ile verilen bir ilag
icin plazma duzeyi-zaman egrisinde, sifir zamaninda, vicutta
higbir ilag yok iken, bundan sonra ilag dizeyi sabit duruma
gelene kadar kademeli olarak artar (25). llac sabit duruma (veya
plato) ulastiginda, vicudu terk eden ilacin orani viicuda giren
ilacin oranina esittir. intravendz uygulama igleminin aksine, bir
ilac vicuda oral, intramuskuler, subkitan veya transdermal
uygulama gibi ekstravaskuler yolla verildiginde, ilaci emilme
bdlgesinden sistemik vaskdler sisteme aktaran bir emilim faz
vardir. Oral yoldan alinan ilaglarda gastrointestinal emilim streci
esas olarak gastrointestinal sistem fizyolojisine ve anatomisine,
ilacin fizikokimyasal faktérlerine ve dozaj-form ile iligkili faktorlere
baglidir. Oral yolla uygulanan bir ilacin plazma dlzeyi-zaman
egrisi U¢ faza ayrilabilir (26). Birinci faz intravendz yolla uygulanan
ilaglarda olmayan emilim fazidir ve bu fazda ila¢ emilim orani
lag eliminasyon hizindan fazladr.ikinci faz zirve ilag plazma
dUzeyi fazi olarak adlandirlir ve bu fazda ilag emilim orani ilag
eliminasyon hizina esitti. Son faz ise eliminasyon fazidir ve
ilag eliminasyon hizi ilag emilim oranindan yUksektir. Sonug
olarak ilacin verilis yolu ilacin plazma duzeyi-zaman egrisini
degistirmektedir ve intravendz bolus olarak verilen ilaglarin
plazma duzeyleri hizli azalmaktadir. Calismamizda intraventz
bolus olarak verilen kortikosteroidlerin adrenal supresyon
yapmamasi bu farmakokinetik 6zellige bagl olabilir.

Kortikosteroid kullanimi ve adrenal supresyon riski ile ilgili yapilan
galismalar ¢ogunlukla eriskinlerde ve kortikosteroidlerin oral
yoldan alimi sonrasi yapimisti. Cocukluk ¢aginda intraventz
yoldan verilen kortikosteroid tedavisinin adrenal supresyona
neden olup olmadiginiinceleyen calisma sayisicok azdir (7, 8, 27).
Bu calismalarin ¢gogu spesifik hastaliklarda kullanilan intraventz
kortikosteroid tedavisinin adrenal supresyon riskinin de dahil
oldugu yan etkilerini degerlendirme seklindedir. Yenidogan ve



sut cocuklugu déneminde bronkopulmoner displazili prematur
olgularda intraven6z deksametazon kullaniminin  adrenal
supresyona yol agmadan respiratuar mekanikleri iyilestirdigi
ve ekstlUbasyon basari oranini artirdigi ve bu olgularda guvenli
sekilde kullanilabilecegi ydntnde calismalar mevcuttur (7, 8). Bu
calismalarda kullanilan deksametazon dozu yUksek iken (0.1-0.5
mg/kg/gln deksametazon, 120-300 mg/m?/gin hidrokortizon
esdegeri), tedavi slUresinin daha kisa (7-14 gun) oldugu gbze
carpmaktadrr. intravendz deksametazon kullanimina benzer
sekilde intraven®z prednizolon/metilprednizolon kullaniminin da
kalici adrenal supresyona yol agmadigini gosteren calismalara
literatiirde  rastlanimaktadi. ~ Ornegin  multiple  skleroz
olgularinda kisa dénem yuksek doz intravendz prednizolon
kullanimi sonrasi, bu olgularin buydk bir cogunlugunda bazal
ve uyarlimis ACTH ve kortizol dUzeyinin tedavi kesimi sonrasi
120. saatte tedavi Oncesi de@erlere dondlugunt godsteren
calismalar vardir (27). Intravendz yoldan deksametazon veya
prednizolon/metilprednizolon verilen olgulari degerlendiren bu
calismalarda intraventz kortikosteroid tedavisinin uzun sureli
kullanimadigi ve olgu sayilarinin az oldugu gdérulmektedir. Uzun
sureli kortikosteroid tedaviye ihtiya¢c duyulan hastalarda 6nce
kortikosteroidler intraven®z yolla verilse de bir stre sonra oral
tedaviye gegcildigi gortimektedir. Bizim ¢alismamizdaki olgularin
hepsi yatakll servislerde izlenen ve kortikosteroid tedavilerine
intraven®z yoldan devam edilmis hastalard..

Cesitli ndrolojik ve norosirlrjik endikasyonlarla yiksek dozda
deksametazon alan olgularn degerlendiren bir farmakokinetik
calismada deksametazonun intravendz verilmesinden 8-12 saat
sonra olgularda adrenal supresyonun gelismedigi gdsterilmistir
(28). Yazarlar bu durumun deksametazonun kisa plazma
omrine bagl olabilecegini dnermistir. Calismamizda oldugu gibi
intraven®z bolus ile verilen olgularda kortikosteroidlerin plazma
yarlanma 6mrl kisa oldugu (90-100 dk) icin bu olgularda
adrenal supresyonun ya hi¢ olmamasi ya da daha az olmasi
beklenehbilir.

Glukokortikoid tedavisini, ayni dozda ve ayni sUrede kullanan
olgular arasinda farkll yan etkiler ortaya cikabilir ve adrenal
supresyon gelisen hastalarin ylzdesinde farkliliklar gortlebilir.
Bu durum kismen uygulama formu kismen de ilacin kinetigine,
taglyici proteinlerin plazmaki diizeyine ve klerensteki farkliliklara
bagl olabilir (29). Yapilan bir ¢alismada olgularin bir kisminda
adrenal yetmezlik gelisip bir kisminda gelismemesinin yas,
cinsiyet, doz ve tedavi stresinden bagimsiz olarak kortikosteroid
metabolizmasinda farkliliklara bagl olabilecegi gosterilmistir (30).
Sonug olarak ekzojen kortikosteroidlerin kullanimindan sonra
HHA aksinin baskilanmasina duyarliikta bireysel degiskenlik
oldugu igin, hangi hastalarin bu durumdan etkilenecegini doz
ve tedavi sUresi goz 6nunde bulunduruldugunda bile glvenle
tahmin etmek mUmkin degildir (81,32). Ayrica adrenal
yetmezligin semptomlari da spesifik olmadigi igin adrenal
yetmezlik tanisinin mutlaka laboratuar olarak da gdsteriimesi
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gerekmektedir (11). Bu nedenle uzun sureli kortikosteroid
kullanan ve adrenal supresyon riski olan tim olgularda tedaviyi
kesmeden dnce HHA aksi degerlendiriimelidir.

Sonug olarak, galismamizda suprafizyolojik dozlarda ortalama
26 gun gibi uzun bir strede deksametazon ve metilprednizolon
gibi gticlt glukokortikoidlerin intravendz yolla veriimesine ragmen
olgularin higbirinde adrenal supresyon gelismemis olmasi
adrenal supresyon gelisiminde tedavi sUresi ve tedavi dozu
kadar ilacin verilis seklinin de énemli oldugunu gdstermektedir.
Glukortikoidlerin intravendz bolus yolu ile verilmesi adrenal
supresyon acisindan daha az riskli olabilir. Bu konu ile ilgili daha
cok sayida vaka iceren calismalara ihtiyag vardir.
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Esnek insiilin Tedavisi Alan Tip 1 Diyabetli Cocuk ve
Adolesanlarin 2 Yillik izlem Sonugclan ve Tedaviye Uyumun
Degerlendirilmesi
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0oz

Amac: Esnek instlin tedavisi, dgtnlerin zamani, yiyecek secimi ve dgunlerdeki instlin dozunun karbonhidrat sayimi
yaparak kisinin yasam tarzina gdre ayarlandigi yogun insulin tedavisidir. Calismamizin amaci tip 1 diyabetli cocuklarda
esnek insulin tedavisinin metabolik kontrole, antropometrik dzelliklere ve saglik parametrelerine etkilerinin incelenmesi ve
tedaviye uyumun degerlendiriimesidir.

Gerec¢ ve Yontemler: Esnek insulin tedavisini balayl ddnemi sonrasi en az 2 yil stire kullanan tip 1 diyabetli 39 hastanin,
dosya verileri retrospektif olarak incelendi. Iki yillik izlemde ortalama HbA1c diizeyi >%7.5 olan hastalar grup 1, <%7.5
olan hastalar grup 2 olarak tanimlandi. Her grubun 2 yillik seyri degerlendirildi, gruplar karsilagtiridi.

Bulgular: Hastalarin ortanca diyabet stiresi 52 (25-152) aydi. Grup 1’de 23 (%59), grup 2’de 16 (%41) hasta mevcuttu.
Gruplar arasinda diyabet sUresi benzerdi (p>0.05). Grup 2’deki olgularin, baslangic ortanca HbA1c dizeyleri daha
yUksekti (p=0.046). Her iki grubun da tedavinin 1. yilinda HbA1c dizeyinin azaldigi (p<0.05); tedavinin 2. yiinda grup
2’nin iyi kontrollerini sUrdurddkleri, ancak grup 1’'de HbA1c dizeyinin arttigi saptandi (p<0.001).

Grup 2’deki hastalarin rolatif agiriiklar (RA) tedavinin 2. yiinda baslangica gére artmakla beraber (p=0.031), idealdi. Grup
1’deki hastalarin ise tedavi baglangicina goére 2 yillk izlem sonunda RA'larn degismedi (p>0.05). Her 2 gruptaki olgular
da genetigi icinde blyUyen ve yillik uzamalar normal olan olgulardi. Esnek tedavi alan tUm hastalar degerlendirildiginde
izlemin 2. yilinda, ortalama insllin dozlarinin arttigi saptandi (p=001). Grup 2’de diyetine uyan (p=0.038), karbonhidrat
sayimi yapan (p=0.025) ve daha az hazir yemek tlketen (p=0.018) hastalarin sikligi grup 1’den daha fazla saptand.

Gruplar arasinda ciddi hipoglisemi ve diyabetik ketoasidoz sikligi benzerdi (p>0.05). Grup 1’deki trigliserid, total
kolesterol, LDL, VLDL duzeyleri grup 2’den yuksek, HDL duzeyi ise distk olmasina ragmen, istatistiksel anlamli fark
saptanmadi (p>0.05). Dislipidemi gelisen hastalarin ortanca diyabet suresi, dislipidemi gelismeyen hastalardan daha
uzundu (p=0.018).

Sonug: Esnek insulin tedavisi, saglikli beslenen ve etkili karbonhidrat sayimi yapan ¢ocuklarda, RA'da anormal artis
yapmadan HbA1c dizeyini <%7.5’e disUrebilir.

Anahtar Sézciikler: HbA1c, insiilin, Karbonhidrat, Tip 1 diyabet

ABSTRACT

Objective: Flexible insulin therapy is an intensive insulin therapy where the time of meals, food selection, and
administration of insulin dosage according to the patient’s lifestyle by carbohydrate counting. We aimed to investigate
the effects of flexible insulin treatment on metabolic control, anthropometric properties and health parameters in children
with type 1 diabetes and to evaluate compliance with treatment.
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Material and Methods: Medical records of 39 children receiving flexible insulin therapy at least 2 years after honeymoon period were
retrospectively evaluated. Patients were grouped according to mean HbA1c as group 1 (>7.5%) and group 2 (<7.5%). The 2-year follow-
up of each group was evaluated, groups were compared.

Results: Median diabetes duration was 52 (25-152) months. Group 1 and 2 included 23 (59%) and 16 (41%) patients, respectively.
Diabetes duration was similar (p>0.05). Group 2 had higher initial HbA1c levels (p=0.046). HbA1c levels of both groups were decreased
at first year (p<0.05). In the second year, group 2 maintained good glycemic control whereas group 1 had increased HbA1c level
(p<0.001). Although mean relative weight (RW) increased in the second year (p=0.031) in group 2, their mean RW was ideal. RW did
not changed in group 1 after 2 year follow-up (p>0.05). All patients had normal growth according to their genetic potential. Mean insulin
dose of patients was increased in second year(p=0). Compliance to diet (p=0.038), carbohydrate count (p=0.025) and less fast food
consumption(p=0.018) were more common in group 2.

The frequency of severe hypoglycemia and diabetic ketoacidos were similar (p>0.05). Group 1 had insignificantly higher triglyceride, total
cholesterol, LDL, VLDL and lower HDL levels (p>0.05). Patients with dyslipidemia had longer median diabetes duration than without
dyslipidemia (p=0.018).

Conclusion: Flexible insulin therapy may provide <%7.5 HbA1c levels in children who have healthy eating habits and count carbohydrate

without causing any abnormal increase in RW.
Key Words: Carbohydrate, Insulin, HbA1c, Type 1 diabetes

GiRiS

Tip 1 diyabet tedavisindeki temel amac¢ hipoglisemiye
neden olmadan ideal glisemik kontrol ile yeterli ve uygun
bUyUmeyi saglamaktir. Diyabet Kontroll ve Komplikasyonlari
Calismasi'nda (DCCT-Diabetes Control and Complications
Trial) yogun insulin tedavisinin glisemik kontroll iyilestirdigi ve
diyabetik komplikasyonlar azaltigi gosterilmistir (1). Yogun
insulin tedavisi, surekli bazal instlin salinmi ve égudnlerle iligkili
instlin piklerinden olusan fizyolojik insulin sekresyonunu taklit
etmeyi amagclayan, hizli ve uzun etkili instlin preparatlarinin
coklu enjeksiyonlar seklinde uygulanmasidir (2).

Karbonhidratlar, beslenme sonrasi kan sekerini ve insulin
ihtiyacini belirleyen temel gidalardir. Karbonhidrat sayimi, ana ve
ara 6gunlerde tuketilen karbonhidrat miktarinin hesaplanmasina
dayall bir 6§un planlama yontemidir (3). Esnek insulin tedavisi,
tip 1 diyabetli hastalarin kan sekeri de@erlerini izleyerek, 6gun
alim zamanina ve karbonhidrat sayimina goére insulin tedavilerini
kendilerinin belirleyip uyguladiklar yogun insulin tedavisidir (4).
Tip 1 diyabetli cocuk ve eriskinlerde yapilan ¢alismalarda, esnek
6gun ve insulin tedavisinin, HbA1c dizeyinde azalma yéninde
etkisinin oldugu, hipoglisemi sikligini arttirmadigi, énemli kilo
degisikligine neden olmadidi ve ¢ocuklarin normal final boya
ulasabildikleri bildirilmistir (5, 6). Ayrica esnek insulin tedavisinin,
o6gunlerin sikligl, zamanlamasi, porsiyon miktar ve fiziksel
aktivitede daha fazla esneklik saglayarak hastalarin yasam
kalitesini arttirdigi gésterilmistir (2, 7).

Calismamizin  amaci esnek insulin tedavisinin glisemik ve
metabolik  kontrole, antropometrik  6zelliklere  etkilerinin
incelenmesi ve tedaviye uyumun denetlenmesidir.

GEREG ve YONTEMLER

Calismaya Universitemizin, Cocuk Endokrinoloji Bilim Dal’'nda
izlenen ve esnek insulin tedavisini en az 2 yil stre kullanan tip
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1 diyabetli hastalar dahil edildi. Balayi déneminde (0.5 U/kg/
glin’den az insulin ihtiyaci) olan hastalar galismaya alinmadi.

Cocuk/ailelere, esnek insulin tedavisi baslangicinda beslenme,
63gun planlamasi ve karbonhidrat sayimi egitimi verildi. Hastalarin
3 ayda bir cocuk endokrinoloji uzmani tarafindan klinik ve
metabolik kontrolleri yapildi. Her kontrolde boy, kilo, vicut kitle
indeksi (VKI), rélatif agirlik (RA) ve boy standart sapma skorunu
(BSDS) igeren antropometrik 6zellikleri, Tanner skorlamasina
gbre puberte evreleri, tedavi semalan ve gunlik total insulin
dozlan (U/kg/giin), HbA1c, kan basinci dlglimleri, enjeksiyon
yeri bulgulari, hipoglisemi sikligi ve ketoasidoz varligi kaydedildi.
Antropometrik degerlendirmelerde Olcay Neyzi Turk ¢ocuklari
standartlari esas alindi (8, 9). Boy icin 6nce BSDS, sonra hedef
boy ve hedef boy standart sapma skoru (HBSDS) hesapland..
BSDS’den HBSDS cikarilarak genetige uyum hesapland..
Aradaki fark <1 oldugunda olgu, genetigi ile uyumlu olarak
yorumlandi. Agrrlik icin énce VKI, sonra RA hesaplandi. RA 90
ile 110 arasl normal, 90'in alti zayif, 110 -120 arasi fazla kilolu,
120’nin UstU ise obez olarak kabul edildi. Her kontrolde hastalarin
karbonhidrat sayma becerileri, diyet uyumu, hazir yiyecek, gazli
icecek, sekerli meyve suyu ttketimi degerlendirildi. Tanida ve
sonrasinda her yil bakilan ¢élyak hastaligi ve hashimoto tiroiditi
taramasi, lipid profilleri (LDL,HDL,VLDL,Trigliserid) esnek tedavi
baslangici, tedavinin birinci ve ikinci yili igin retrospektif olarak
hasta takip formuna kaydedildi.

HbA1c dizeyi Adams™ A1c HA-8160 cihazi ve ayni marka kit
ile HPLC yontemi (yUksek performansli sivi kromatografisi) ile
calisildi (Referans arali§i=%4.5-6). Dosya kayitlarindan bir yil
stresince olctlen HbA1c degerleri toplanip, kontrol sayisina
bolinerek her yil icin ortalama HbA1c dUlzeyleri hesapland..
Esnek insulin tedavisi ile 2 yillik izlem stresinde ortalama HbA1c
duzeyleri > %7.5 olan olgular grup 1 (ko6tl kontrol grubu),
ortalama HbA1c duizeyleri < %7.5 olan olgular ise grup 2 (iyi
kontrol grubu) olarak tanimlandi (10). Her grubun 2 yillik seyri
degerlendirildi. Tedavi baslangicinda ve tedavi sonunda gruplar
karsilastinild.



Ciddi hipoglisemi ve diyabetik ketoasidoz (DKA) atak sayisi,
100 hasta yilinda atak sayisi olarak degerlendirildi (11). Ciddi
hipoglisemi biling degisikliginin (konflzyon, ndbetler, koma)
eslik ettigi veya glukagon enjeksiyonu veya intraventz glukoz
inflzyonu gerektiren, kan sekerinin <560 mg/dl dismesi olarak
tanimlandi. DKA atagi kan pH’sinin <7.3 ile HCO3<15 mEq/I
olmasl ve intravendz sivi ve insulin ihtiyacinin olmasi olarak
tanimlandi.

Calismanin yapilabilmesi icin Universitemizin Klinik Arastirmalar
Etik Kurul Komisyonu’ndan etik kurul onayi (tarih: 28/06/2010,
onay kodu:13-241) alindi. Calismaya katilan her bireyin yasal
vasisine, bilgilendirme vyapilarak, aydinlatimis onam formu
imzalatild.

istatistiksel degerlendirme

Calismada tum veriler SPSS 15.0 istatistik programi kullanilarak
elde edildi. Gruplar arasinda ytzde deger karsilastirilirken Chi-
square testi kullanildi. Grup sayisi 2 oldugunda ortalama deger
kargilastinldiginda dagilm normalse t testi; dagiim normal
degilse Mann- Whitney U testi kullanidi. Grup ici zaman
karsilastinimasinda dagiim normalse paired t test, dagilim normal
degilse Wilcoxon testi, zaman sayisi 2’den fazla oldugunda ise
dagiim normalse tekrarll dlgtimlerde varyans analizi, dagilim
normal degilse friedman testi kullanildi. Tanimlayici istatistikler;
kategorik degiskenler icin sayl ve ylzde olarak verildi. Strekli
veriler grup icinde normal dagilim gosteriyorsa ortalama+SD,
gbstermiyorsa ortanca (en klglk-en blyUk) olarak verildi. TUm
testlerde anlamliik dizeyi p<0.05 olarak alind.

Tablo I: Hastalarin tedavi dncesi klinik ve metabolik verileri.
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BULGULAR

Calismaya dahil edilen 39 hastanin 21'i (%53.8) kiz, 18’1 (%46.2)
erkekti. Ortanca diyabet tani yasi 9.19 (3-16.44) yas ve ortanca
diyabet slresi 52 (25-152) aydi. Dokuz (%23) hasta 24-36
ay, 18 (%46.2) hasta 37-72 ay, 7 (%18) hasta 73-108 ay, 5
(%12.8) hasta ise 108 aydan uzun sUre diyabet tanisi ile izlenen
hastalardi. On iki (%30.8) hastada otoimmun tiroidit, 2 (%5.1)
hastada ¢olyak hastalig eslik ediyordu.

Hastalarin esnek insulin tedavi baslangicindaki verileri Tablo I'de
gbrulmektedir. Esnek insulin tedavisine baslama yasi ortalamasi
10.5+3.29 yildi. Hastalarin 24 (%61.5)'Une tanidan itibaren
esnek tedavi semasi kullanilirken, 15 (%38.5) hastada esnek
tedavi dncesinde ikili ve yogun insulin tedavi semasi kullanildigi
ve tanidan ortalama 21.07+31.65 ay sonra esnek insulin tedavi
rejimi baslandigi saptand..

Esnek tedavi baslangicinda ortanca HbA1c dizeyi %10.5 (6.4-
18.5) olup, iyi metabolik kontrollli hasta sayisi 3 ile sinirliydi.
Tedavi baglangicinda ortalama insilin dozu 0.87+0.25 U/
kg/gundu. Tedavi baslangicinda olgularin - RA  ortalamasi
94.02+183.9, BSDS ortalamasi -0.07+1.11 olup, genetiginde
blytyen ¢ocuklardi. Calisma déneminde tUm hastalar pubertal
yas grubunda olup, esnek tedavi baslangicinda prepubertal/
pubertal hasta orani 17/22 saptandi. Tedavinin 1. yilinda
hastalarin  21’inin (%53.8) HbA1c dlzeyi <%7.5’e dusty,
ancak 2. yilda 8 hastanin metabolik kontroll bozuldu. Esnek
insulin tedavisi ile 2 yillik izlemi devam ettirilen 39 olgunun izlem
stresince ortalama HbA1c dizeyleri degerlendirildiginde; 23

. Grup1i Grup 2
T‘;:':g';;‘p HbA1c 5%7.5 HbA1c Fs’%7.5 Grpup
(n=23) (n=16) 1-Grup 2
Cinsiyet *

Kiz 21 (%53.8) 13 (%56.5) 8 (%50)

Erkek 18 (%46.2) 10 (%43.5) 8 (%50) >0.05
Diyabet tani yasi (yil) t 9.19 (3-16.44) 7.17 (3-13.29) 10.07 (4.43-16.44)  0.046
Diyabet siiresi (ay) 52 (25-152) 58 (25-152) 43 (25-119) >0.05
Esnek insiilin tedavisine baslama yasi (yil) # 10.5+3.29 10.12+3.64 11.06 +2.73 >0.05
Esnek tedavi 6ncesi diyabet siiresi (ay)* 21.07+£31.65 28.39+34.88 10.5+23.51 >0.05
Esnek tedavi baslangicinda HbA1c (%) t 10.5 (6.4-18.5) 9.3 (6.4-18.5) 11.6 (6.4-15.7) 0.046
Esnek tedavi baslangicinda insiilin dozu (U/kg/g) * 0.87+0.25 0.81+0.26 0.95+0.21 >0.05
Esnek tedavi baslangicinda RA # 94.02+13.9 96.89+15.59 89.88+10.26 >0.05
Esnek tedavi baslangicinda BSDS * (-0.07)x1.11 (-0.21)=1.01 0.13+1.25 >0.05
Esnek tedavi baslangicinda genetige uyum # 0.04+1.14 0.74+1.29 0.91+0.9 >0.05
Esnek tedavi baslangicinda pubertal gelisim Prepubertal/ 17/92 11/12 6/10 0.05

pubertal

*sayl (%), T ortanca (en dustk-en ylksek), ¢ ortalamaztstandart sapma, RA: Rdlatif agirlik, BSDS: Boy standart sapma skoru
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Tablo II: Hastalarin 2 yillik izZlemde antropometrik verileri.

P p

Grup b;;:::lc' 1. yil 2. yil (tedavi baslangici (tedavi baslangici @ _2p il
-1. yil) -2. yil) T

Tim grup 94.02+13.95 97.45+11.1  97.93+11.41 >0.05 >0.05 >0.05

RA* Grup 1 96.89+15.59 97.91+12.11 98.97+13.74 >0.05 >0.05 >0.05
Grup 2 89.88+10.26  96.77+9.81 96.44+7.01 0.016 0.031 >0.05

Tiim grup (-0.07)+1.11 -0.05+1.01 0.023+1.04 >0.05 >0.05 >0.05

BSDS * Grup 1 -0.21+1.01 -0.26+1.05 -0.12+1.18 >0.05 >0.05 >0.05
Grup 2 0.13+1.25 0.26+0.89 0.22+0.77 >0.05 >0.05 >0.05

Tiim grup 0.04+1.14 0.089+1.00  0.15+1.007 >0.05 >0.05 >0.05

Genetige Uyum * Grup 1 0.07+1.29 0.06+1.12 0.19+1.18 >0.05 >0.05 >0.05
Grup 2 0.01+0.91 0.13+0.82 0.09+0.7 >0.05 >0.05 >0.05

Pubertal geligim Tdm grup 17/22 15/24 12/27 >0.05 >0.05 >0.05
B e Grup 1 11/12 11/12 9/14 >0.05 >0.05 >0.05
Grup 2 6/10 4/12 3/13 0.05 >0.05 >0.05

* ortalama=standart sapma, RA: Rdlatif agirlk, BSDS: Boy standart sapma skoru

Tablo IlI: Hastalarin 2 yillik izZlemde akut komplikasyon ve metabolik parametreleri.

Komplikasyon

Grup 1 (n=23) Grup 2 (n=16) o}

Tdm Grup (n=39) A 1c >%7.5 HbA1c <%7.5 Grup 1 -2

e LSl e DKA Atak sayisi/100 hasta-yil

Trigliserid *

Total kolesterol *

HDL *

LDL*

VLDL *

Aterojenik indeks t
TG/HDL t

Bazal sistolik kan basinci *
Bazal diastolik kan basinci *

Metabolik ve saghk
parametreleri

Kanama F

Agr £
Hipersensitivite
Lipohipertrofi £
CK ylksekligi £

Enjeksiyon yeri
komplikasyonlari

Ciddi hipoglisemi Atak sayisi/100 hasta-yil

7.7 8.7 6.2 >0.05
6.4 10.86 0 >0.05
96.82+58.97  105.71+6.36  84.03x38.18  >0.05
166+40 16845 16332 >0.05
53+15 5115 56+15 >0.05
92.5+30.6 93+36 90+21 >0.05
19.10£11.92  21.64+14.21  15.45+6.33  >0.05
3.03(2.1-6.3) 3.08(2.2-6.3) 2.82(2.1-4  >0.05
154 (0.6-7.75) 1.88(0.6-7.7) 1.37(0.6-5.9  >0.05
102+7.8 102+6.2 102+10 >0.05
64+7.7 65.8+6.78 63.2+9 >0.05
9/31 (%29) 6/18 (%33.3)  3/13(%23.1)  >0.05
6/31 (%19.4)  3/18(%16.7)  3/13(%23.1)  >0.05
2/31 (%6.5) 1/18 (%5.6)  1/13(%7.7)  >0.05
31/38 (%81.5) 18/22 (%81.8) 13/16(81.2)  >0.05
2/39 (%5.1) 2/23 (%8.7) 0/16 (%0) >0.05

“ortalama=standart sapma, t ortanca (en dlstik-en ylksek), * say (%), DKA: diyabetik ketoasidoz, HDL: y(iksek dansiteli lipoprotein, LDL: diistik
dansiteli lipoprotein, VLDL: ¢cok dlisik dansiteli lipoprotein, TG: trigliserid, CK: Kreatin kinaz

(%59)'Unin >%7.5 oldugu (Grup 1), 16 (%41)sinn <%7.5
oldugu (Grup 2) gérildi. iki grup arasinda esnek tedaviye
baslama yasl benzerdi (p>0.05). Grup 2’deki hastalara Grup
1’e gbre diyabet tanisindan daha kisa stre sonra esnek insulin
tedavisi baglanmasina ragmen, fark istatistiksel anlamli degildi
(grup 1 ve grup 2 icin esnek tedavi dncesi diyabet sUresi
siraslyla 28.39+34.88 ve 10.5+23.51 ay, p>0.05). Grup 2’deki
hastalarin baslangic HbA1c dizeyleri daha kétlydu (p=0.046).
Tedavi baslangicinda gruplar arasinda ortalama instlin dozu,
RA, BSDS, genetige uyum ve pubertal/prepubertal orani
benzerdi.

Hastalarin 2 yillik izZlemde ortanca HbA1c dizeylerinin seyri Sekil
1'de gorulmektedir. Esnek tedavi baslangicinda tim grupta
ortanca HbA1c dizeyi %10.5 (6.4-18.5) iken, tedavinin 1. yiinda
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%7.4 (6.2-11.7)e dustl (p<0.001), tedavinin 2. yiinda ise, 1.
yila gore artarak % 8.2 (5.8-12.4)’ye yUkseldi (p<0.01). Esnek
insulin tedavisinin 1. yiinda grup 1’in ortanca HbA1c dlzeyi
% 9.3 (6.4-18.5)ten %8.1 (6.5-11.7)’e duserken (p<0.05),
tedavinin 2. yiinda, 1. yila gbére artarak %8.6 (7.6-12.4)'ya
yUkseldi (p<0.01). Tum grubun ve grup 1'in tedavi baslangicina
gore, izlemin 2. yil sonunda ortanca HbA1c dizeyleri degismedi
(p>0.05). Grup 2'de tedavinin 1. yiinda HbA1c dizeyi %11.6
(6.4-15.7)'dan %6.7 (5.2-7.4)'ye dUstl (p<0.001), tedavinin 2.
yilinda ise ortanca HbA1c dizeyi %7 (5.8-8.4) olup, tedavinin 1.
yill ile benzer sekilde dusuk seyretti (0>0.05).

Grup 1, grup 2 ve tUm grubun antropometrik verileri Tablo II'de
gorulmektedir. Esnek insulin tedavisi ile 2 yillik izlemi strddrdlen
tUum hastalar degerlendirildiginde, tedavi baglangicina gore rolatif



Tablo IV: Hastalarin tedaviye uyum 6zellikleri.
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Tom grup Grup 1 (r;=23)HbA1c Grup 2 (n=16)HbA1c P
>%7.5 <%7.5 (Grup 1-Grup 2)
Diyet uyumu 16/31 (%51.6) 7/19 (%36.8) 9/12 (%75) 0.038
Karbonhidrat sayimi 15/30 (%50) 6/18 (%33.3) 9/12 (%75) 0.025
Hazir yemek (fast food) tiiketimi 11/30 (%36.7) 10/18 (%55.6) 1/12 (%8.3) 0.018
Gazl icecek tiuketimi 11/30 (%36.7) 9/18 (%50) 2/12 (%16.7) >0.05

agrrlikta istatistiksel anlamli fark bulunmadi (p>0.05). Gruplar tek
tek ele alindiginda, grup 1'de RA'da tedavi baslangicina gére,
tedavinin 1. yilinda ve 2. yiinda anlaml bir fark saptanmazken
(p>0.05), grup 2’de tedavinin baslangicina gdre 2 vyillik izlemin
sonunda RA'da anlamli artis saptandi (p=0.031). Bu artis
esnek insUlin tedavisinin 1. yilinda olup (p=0.016), 1. ve 2. vl
arasinda RA'lar benzerdi (p>0.05). 2 yillk izlem sonucunda
sadece 1 (%2.5) hastada esnek tedavinin 2. yilinda obezite
gelistigi géruldu; obezite gelisen olgu, kotl metabolik kontrol
grubundandi. Geri kalan 38 olgunun rolatif agirliklar idealdi.
Grup 1, grup 2 ve tUm grubun BSDS’leri ve genetige uyumlari
degerlendirildiginde, tedavi baslangicina gére esnek insulin
tedavisinin 1. ve 2. yiinda istatistiksel anlamli bir fark saptanmadi
(p>0.05). Esnek tedavi baslangicinda grup 1’deki olgularin
%52.2’si, grup 2'deki olgularin %62.5’i pubertal ddnemde iken;
2 yillk esnek insulin tedavisi sonunda grup 1’deki olgularin
%60.9'u, grup 2’deki olgularin %81.3’U pubertal ddnemdeydi.
Tedavi sonunda gruplar arasinda pubertal dénemdeki olgularin
siklig acisindan istatistiksel anlamli fark saptanmadi (p>0.05).

Esnek tedavi alan tUm hastalar degerlendirildiginde tedavi
baslangicina gbre izlemin 2. yilinda, ortalama insulin dozlarinin
0.8720.25 U/kg/gin’den, 0.97+0.25 U/kg/gin’e arttigi
saptandi (p<0.001). Grup 1’de tedavi baslangicinda ortalama
instlin dozu 0.81+0.26 U/kg/giin iken izlemin 2. yili sonunda

‘ T & Tiim grup
10 : 8Grup 1
8 :5"___ = Grup 2

Baslangi¢ 1. y1l

Sekil 1: Hastalarin HbA1c dizeylerinin seyri.

e  Esnek tedavinin baslangici ile tedavinin 1. yili karsilastiridiginda
tim grup, grup 1, ve grup 2'de, HbA1c dizeyinde anlamli bir
dUsme (sirasiyla p<0.01, p<0.005 ve p<0.001) saptandi.

e Tedavinin 2. yilinda, tedavinin 1. yiina gére HbA1c dizeyinin tim
grupta ve grup 1’de arttigi (sirasiyla p<0.01 ve p<0.001), grup
2’de ise benzer seyrettigi saptandi (p>0.05).

e Esnek tedavi baslangic ile tedavinin 2. yili karsilastiridiginda
HbA1c dizeylerinde tUm grup ve grup 1’de fark saptanmazken
(p>0.05), grup 2’de anlamli azalma saptandi (p<0.01).

ortalama instilin dozunun 1+0.3 U/kg/gin’e arttigr (p=0.002),
bu artisin 6zellikle tedavinin 2. yilinda oldugu gézlendi (p=0.001).
Grup 2’de ise, esnek tedavi baslangicinda ortalama instlin dozu
0.95+0.21 U/kg/gin iken izlemin 1. yilinda ortalama instilin
dozunda 0.81+0.19 U/kg/giin’e azalma (p=0.031), 2. yilinda
ise 0.91+0.18 U/kg/giin’e artma saptandi (p=0.04), ancak
tedavi baglangicina gore izlemin 2. yilinda ortalama instlin dozu
degismedi (p>0.05).

iki yil esnek inslilin tedavisi sonrasi gruplar arasinda ortalama
instlin dozu, RA, BSDS, genetige uyum acisindan anlamii fark
saptanmadi (p>0.05).

Hastalarin metabolik ve saglk parametrelerine ait veriler Tablo
[I'de gortlmektedir. Gruplar arasinda ciddi hipoglisemi ve DKA
atak sikligl acisindan fark saptanmadi (p>0.05). Otuz dokuz
hastanin 6’sinda (%15.3) dislipidemi saptandi. Grup 1’deki
trigliserid, total kolesterol, LDL, VLDL duzeyleri grup 2’den
daha yUksek, HDL duzeyi ise daha dustk olmasina ragmen,
istatistiksel anlamli fark saptanmadi (p>0.05). Dislipidemi
gelisen hastalarin ortanca diyabet siresi, dislipidemi gelismeyen
hastalara gére daha uzundu (siraslyla 87 (24-120) ay ve 24 (24-
126) ay, p=0.018). Dislipidemi gelisen ve gelismeyen hastalarda
HbA1c dlUzeyleri benzerdi. Gruplar arasinda bazal sistolik ve
diastolik kan basinci ortalamalan benzerdi. Enjeksiyon vyeri
komplikasyonlari agisindan gruplar arasinda fark saptanmadi
(Tablo IiI).

Grup 2’de karbonhidrat sayimi uygulamasi (p=0.025) ve diyet
uyumu (p=0.038) istatistiksel olarak anlamli ylksek, hazir yemek
tlketimi daha azdi (p=0.018) (Tablo IV).

TARTISMA

Bu calismada, esnek insulin tedavisinin diyabetli gocuk ve
ergenlerde vlcut dlgtmleri ile glisemik ve metabolik kontrol
Uzerindeki etkileri arastinldi.  Calismamizda esnek insulin
tedavisinin, saglikli beslenen ve karbonhidrat sayimi yapan
¢ocuklarda, RA’da anormal artis yapmadigi ve HbA1c duzeyini
<%7.5’e dUsUrdugu saptandi.

Calismamizdaki hastalarin cinsiyet dagilimi, tani yaglari, tanida
DKA ile bagvuru sikligl, otoimmun tiroidit ve ¢dOlyak hastaligi
sikligr literatUrle benzerdi (12-17).
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Cocuk ve adolesanlarda esnek 6gun ve insilin tedavisinin
HbA1c Uzerindeki etkilerini degerlendiren calismalar az sayida
hasta grubunda yapilmasi ve kisa sureli izlem ¢alismalari olmalari
nedeniyle sinirlidir. LiteratUrde esnek insilin tedavisi ile, tedavi
Oncesine gore tedavinin 1. yii sonunda HbA1c duzeylerini
karsllastiran calismalarin bazilarinda HbA1c dizeyinin azaldig
bildirilirken, diger calismalarda HbA1c dlzeyinin arttigi ya da
degismedigi belirtilmistir (18-22). Esnek insllin tedavisinin
HbA1c dlzeyine etkisi ile ilgili cocuklarda randomize kontrollt
bir calismada esnek insulin tedavisi ve karbonhidrat sayiminin
HbA1c dlzeylerini distrdigu gosteriimistir (23). Calismamizda
esnek insulin tedavisinin 1. yilinda HbA1c’de istatistiksel anlaml
bir dists saglandigi; olgularin %53.8’inin HbA1c duzeylerinin
hedef deger olan %7.5'in altina distigl saptandi. Tedavinin
2. yllinda ise hastalarin sadece %33’Undn HbA1c dlzeyinin
hedef degerin altinda oldugu ve ikinci yilda metabolik kontroltn
bozuldugu goruldt. Kadlubiska ve ark. (24) retrospektif
arastirmalarinda, esnek insulin tedavisi alan hastalarda tanidan
itibaren 5 yillik izlemde glisemik kontrolin giderek kotulestigini
ve HbA1c dizeyinde yilda ortalama %0.43+ 0.79 oraninda artis
oldugunu gostermiglerdir. Calismamizda hasta sayimiz daha
az ve izlem sUresi daha kisa olmasina ragmen, sonuglarimiz
Kadlubiska ve ark. (24) calismasini destekler sekilde, dnce
iyi bir dizelme gosterse de 2. yil izleminde goéraldugu gibi
diyabet slresi uzadikca metabolik kontrolin bozuldugunu
gostermektedir.

Kanitlar, karbonhidrat sayiminin metabolik kontroll saglamada
ve HbA1c konsantrasyonunu azaltmada olumlu etkileri
oldugunu gostermektedir (23,25). Zayif diyet uyumunun kotu
glisemik kontrolle iligkili oldugu bilinmektedir (26). Calismamizda
literatUrle benzer sekilde grup 2’deki hastalar diyet uyumu olan
ve karbonhidrat sayimi yapan hastalardi.

Calismamizda grup 2’deki olgularin esnek tedavi baslangicinda
HbA1c dizeyi, grup 1’den daha yUksekti. Bu bulgu bazal bolus
tedavi sonrasi HbA1c duzeyinde en fazla iyilesmenin, baslangi¢
metabolik kontroli daha kotu olan hastalarda gozlendigini
belirten dnceki galismalarla uyumluydu (27, 28).

Calismamizda Hochhauser ve ark. (29) calismasina benzer
sekilde, cinsiyetin glisemik kontrol Uzerine etkisi saptanmadi.

Normal lineer bldylmenin saglanmasi, gocuk ve ergenlerde
diyabetin yonetiminde en dénemli tedavi hedeflerinden biridir.
Tip 1 diyabetli gocuk ve ergenlerin bluylimesine iliskin literatirde
farkl veriler mevcuttur. Diyabetli hastalarda, &zellikle ergenlik
déneminde GH/IGF-1 aksinda, GH hipersekresyonu, serum
IGF-1 ve IGFBP-3 duzeyinde azalma ve IGFBP-1 seviyelerinde
artis ile karakterize degisiklikler oldugu gosteriimistir (30).
Bu cocuklarin, saglikli ¢ocuklara godre bUylme hizlarinin
daha dusUk oldugu zayif glisemik kontrolin ve uzun hastalk
suresinin, diyabetli ergenlerde boy uzamasinda azalma ile iligkili
oldugu gosterilmistir (12,31-33). Erigskin boyun ortalama HbA1c
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dUzeyi <%7’nin altinda olan hastalarda normal oldugu, ancak
orta (HbA1c %7-8) ve kotl (HbA 1¢c >%8) glisemik kontrollt
hastalarda daha az oldugu bildiriimistir (12). Ancak, en yeni
veriler modern yogun insulin tedavileri ile diyabetli cocuklarin
normal final boya ulastigini gostermistir (6). Yakin gec¢miste
yapilan bir arastirmada, bazal-bolus tedavisi alan hastalarin
geleneksel tedavi alan hastalardan daha iyi metabolik kontrole
ve daha yUksek bir blytme hizina sahip olduklari gosterilmistir
(81). Calismamizda esnek instlin tedavisi alan hastalarin 2 yilik
izlemde boy SDS seyrinde tedavi baslangicina gére anlamli fark
saptanmadi. Grup 2’deki olgularin boy SDS’leri grup 1’den
daha iyi olmakla birlikte, fark istatistiksel anlamli bulunmadi.

Kisa izlem sUreli calismalarda, karbonhidrat sayimina
dayanan esnek instlin tedavisinin VKi'yi ve viicut kitle indeksi
standart sapma skorunu (VKi-SDS) degismedigi; uzun izlem
streli calismalarda ise VKI-SDS'yi ve obezite prevalansini
artirdigi~ saptanmistir -~ (18,23,24,34,35).  Calismamizda
esnek insulin tedavisi ile 2 yillik izlemi strdurdlen tim olgular
degerlendirildiginde, kisa izlem sireli 6nceki calismalara
benzer sekilde, tedavi baslangicina goére rolatif agirhigin
degismedigi saptand. Kilo aliminin metabolik kontrolle iligkisini
degerlendiren Kadlubiska ve ark.(24) HbA1c diizeyi ve VKI-SDS
arasinda istatistiksel anlamli iliski saptamamiglardir (18,22,23).
Aksine Hogel ve ark. (36) iyi metabolik kontrolil, VKi’'de artisla
iliskilendirmiglerdir. Calismamizda Hogel ve ark. (36) calismasina
benzer sekilde, 2 yillk izlemde, grup 1'de RA sabit seyir
gbsterirken; grup 2’nin esnek tedavi baslangicina gore, izlemin
2. yili sonunda RA'da anlamli artis saptand..

Kadlubiska ve ark.(24) ortanca tani yasi 8.71 (6.42—-11.67) olan,
esnek insulin tedavisi alan ¢ocuklarin tanidan sonraki 5 yillik
izlem boyunca giinlik instilin dozunun 0.56’dan 0.89 U/kg/giin
‘e anlamli artis gdsterdigini ortaya koymustur. Ug ila yirmi bes
yas arasl yogun insulin tedavisi alan 22177 hastada yapilan bir
calismada guinliik instlin dozu en diisiik 3 yasta (0.67 U/kg/gin)
ve en yliksek 13 yasta (0.93 U/kg/giin) saptanmistir (37). Bloch
ve ark. (38), pubertede insulin duyarlidinin azaldigini, bunun
normalde artan instlin sekresyonu ile kompanse edildigini ve
bu nedenle tip 1 diyabetli hastalarda puberte baslangici ile
insUlin dozunda yaklasik %30 artis oldugunu bildirmiglerdir.
Benzer sekilde Demir ve ark. (39) insulin ihtiyacinin pubertal
ve postpubertal dénemde arttigini  gdstermiglerdir.  Bizim
galismamizda tim grubu ele aldigmizda olgularin esnek
tedaviye baslama yas ortalamasi 10.5+3.29'du. iki yillk esnek
instlin tedavisi sonunda olgularin ortalama insulin dozlarinda
anlamli artis saptandi. Bu artis ¢zellikle de izlemin 1. yili ve 2.
ylll arasindaydi. Bu artisin, olgularin yaslarinin buydmesiyle,
puberteye giren olgularin sayisinin artmasl ya da pubertedeki
olgularin pubertelerinin ilerlemesi nedeniyle insdlin ihtiyacinin
artmasina bagl olabilecegdi disunuld.

Puberte 6ncesi diyabeti baslayanlarda, saglikli gocuklara gére



pubertenin geciktigi, pubertede zirve blylme hizianmasinin ve
toplam boy kazancinin daha distk oldugu ve puberte 6ncesi
daha uzun diyabet suresinin  ve ytksek HbA1c duizeylerinin
pubertenin daha gec yasta baglamasi ile iligkili oldugu
bildiriimistir (40-42). Calismamizda esnek tedaviye baslama
yasl grup 1’ de 10.12+3.64 iken, grup 2’de 11.05+2.73 olup,
benzerdi. Iki yilllk esnek insiilin tedavisi sonrasinda istatistiksel
olarak anlamli olmasa da grup 2’deki hastalarin daha fazla
oranda pubertal dénemde oldugu saptandi. Gruplarin tani
yaslari degerlendirildiginde grup 1’in tani yasi 7.79+3.72, grup
2’nin tani yagl 10.2+3.35 olup; grup 1’deki olgularin daha erken
yasta tani aldigi ve puberte 6ncesi diyabet surelerinin literatirle
uyumlu olarak, bu olgularda daha uzun oldugu goéruldu.

Ciddi  hipoglisemi insulin  tedavisinin  en yaygin akut
komplikasyonlarindan biridir ve basarl glisemik kontroll
sinirlayan temel faktordlr. Esnek insllin tedavisi 6ncesini ve
sonrasini kargilastiran arastirmalarda diyabetli cocuklarda ciddi
hipoglisemi sikliginda azalma belirtiimistir (18, 43). Diyabet
Kontroll ve Komplikasyonlar Calismasi’'nda (DCCT) yogun
tedavi alan adolesanlarda ciddi hipoglisemi insidansi 100 hasta
ylinda 26.7 atak olarak yayinlanmistir (44). Blasetti ve ark. (11)
prospektif caligmalarinda ciddi hipoglisemi insidansini 100
hasta yilinda 9,4 atak olarak saptamislardir. Calismamizda ciddi
hipoglisemi atak sikligi, DCCT Calismasi’'ndan disUk, Blasetti
ve ark. (11) calismasina benzer sekilde, 100 hasta ylinda
7.7 atak olarak saptandi. Ger¢i silik hipoglisemik ataklarin,
hem poliklinik degerlendirmesinde, hem de aile tarafindan
kayitlarinin yeteri kadar iyi tutulmamis olabilece@i kanisindayiz.
Bu nedenle sonuglarimiz daha c¢ok ciddi hipoglisemi atagini
yansitmaktadir. Ciddi hipoglisemi ile glisemik kontrol iligkisi
degerlendirildiginde ise, DCCT Calismasi daha iyi glisemik
kontrolin ciddi hipoglisemi riskinde artisa neden oldugunu,
buna karsin Levine ve ark.(46) prospektif calismalarinda kot
metabolik kontrolli olgularda ciddi hipoglisemi insidansinin
daha yutksek oldugunu bildirmislerdir (45). Aksine Blasetti ve
ark. (11) ciddi hipogliseminin HbA1c dizeyi ile iliskisiz oldugunu
ileri srmuslerdir. Calismamizda Blasetti ve ark. (11) calismasina
benzer sekilde grup 1 ve grup 2 arasinda hipoglisemi atak
sikliginda fark saptanmadi.

Otuz bin hastada yapilan ¢ok merkezli bir ¢alismada DKA
atak sikligi 100 hasta yilinda 5.9 atak olarak bildirilmistir. Bu
calismadaki olgularin %10.1’i geleneksel tedavi alan, %65’i
yogun tedavi alan, %24.9'u ise instlin pompasl kullanan
hastalardi (47). Calismamizda DKA atak sikligi 100 hasta yilinda
6.4 atak olup, literattire benzerdi.

Guy ve ark. (48) tip 1 diyabetli genclerde, glisemik kontrolln
ortalama lipid duzeyleri Uzerinde ve lipid anormalliklerinin
prevalansinda énemli dlgtde etkili oldugunu ileri sirmuslerdir.
Gokeen ve ark. (23) karbonhidrat sayimi yapan tip 1 diyabetli
¢ocuklarda HDL duzeylerinin - kontrol  grubundan  yUksek

Esnek insulin Tedavisi Alan Cocuklarin 2 Yillik [zlem Sonuglarn 345

oldugunu ve bu durumun karbonhidrat sayimi yapan hastalarin
saglikli ve dengeli beslenme konusunda artan bilgisine bagli
olabilegini ortaya koymustur. Calismamizda grup 1’deki
trigliserid, total kolesterol, LDL, VLDL duzeyleri grup 2’den daha
yUksek, HDL duzeyi ise daha dusuk olmasina ragmen bu fark
istatistiksel olarak anlamli bulunmadi. Ancak sonuglarin literattr
ile benzer oldugunu distnmekteyiz.

Calismamiz tip 1 diyabetli olgularin esnek instlin tedavisinde
2 yillik izlem sonuglarini degerlendiren longitidunal bir ¢alisma
olmasi agisindan degerlidir. Ancak hasta sayisinin az olmasi ve
izlem suresinin kisa olmasi ¢alismanin en énemli kisitliigidr.

Sonug olarak, esnek insilin tedavisi alan olgularin 2 yillik takip
sonuglarinidegerlendirdigimiz galismamizdaiyi kontrolt strddren
olgularin etkili karbonhidrat sayimi yapabilen, beslenme uyumu
dahaiyiolan, pubertal yasta olgular oldugu gortldu. Esnekinsulin
tedavisinin RA'da anormal artis yapmadan glisemik kontrolU
duzelttigi, HoA1c dizeyini <%7.5’e dusUrdigu ve dolayislyla
metabolik komplikasyonlari iyilestirdigi saptandi. Ancak diyabet
stresi uzadikga bu durumu korumakta zorlandiklar gdzlendi.
TUm grupta esnek insulin tedavisi ile HbA1c dizeyinde iyilesme
olmasina karsin, hala kot kontrole sahip olanlarda beslenme
konusunda daha etkin davranis degisikligine gereksinim oldugu
kanisindayiz.
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Veziko-Ureteral Reflii Hastaliginda Ultrasonun Roliinii Nasil
Belirleyebiliriz?
How Can We Specify The Role of Ultrasonography in the

Vesico — Ureteral Reflux Disease?
Gulsah BAYRAM ILIKAN

Ankara City Hospital, Children’s Hospital, Department of Radiology, Ankara, Turkey

ABSTRACT

Objective: We aimed to explain the role of ultrasonography (US) in the diagnosis of vesico-ureteral reflux (VUR) and
compare it with the voiding cystourethrography (VCUG) which is gold standard.

Material and Methods: Between April 2010 and March 2019, 532 VCUG and concurrent US tests performed by a
single radiologist were evaluated retrospectively. Demographic characteristics, pelvic stasis, pelvi — calyxeal dilatation
and hydro — uretero — nephrosis in the US, and reflux in the VCUG were recorded. ROC analysis was performed to
compare the two tests.

Results: Ages of patients ranged from 5 months to 18 years and 342 (64.3 %) were female, and 190 (35.7 %) were
male. The patients were divided into two groups as below 6 years (n = 286) and over 6 years (n = 246). There was
a correlation between US and VCUG findings under the age of 6 (p<0.005, OR=6.977), but not in the cases over
(p=0.539). In the ROC analysis of US in detection of VUR, compared to VCUG, sensitivity, specificity, Positive Predictive
Value (PPV), and Negative Predictive Value (NPV) below 6 years age were 89.76 %, 47.86 %, 65.1 %, and 81.2 %
(AUC= 0.688, p= 0.0001) respectively, and those over 6 years of age were 50,49 %, 53.55 %, 38.0 %, and 65.8 %
(AUC=0.520, p= 0.5720).

Conclusion: US is an easy, reproducible, safe and effective method in the diagnosis of VUR. It can be used as a screening
test below 6 years of age with high sensitivity (89.7%) and NPV (81.2%). VCUG is the gold standard examination for
definitive diagnosis in all age groups.

Key Words: Cysto-urethrography, Diagnosis, Pediatrics, Screening, Ultrasonography, Vesicoureteral reflux, Voiding

0z
Amacg: Ultrasonografinin (US), veziko-Ureteral refli (VUR) tanisindaki rolint agiklamak ve tanida altin standart olan
voiding sistoUretrografi'yle (VCUG) kiyaslamayi amagcladik.

Gerec ve Yontemler: Nisan 2010 - Mart 2019 tarihleri arasinda tek bir radyolog tarafindan uygulanmig 532 VCUG ve es
zamanl US tetkiki retrospektif olarak degerlendirildi. Demografik 6zellikler, US’de; pelvik staz, pelvikaliksiyel dilatasyon,
hidrotireteronefroz ile VCUG’de reflli varligr kaydedildi. Iki testi kiyaslamak icin ROC analizi yapildi.

Bulgular: Hastalarin yaslar 5 ay- 18 yas arasinda degismekte ve 342’ si (% 64.3) kadin, 190’1 (% 35.7) erkekti. Hastalar
6 yas alt (h=286) ve 6 yas Ustl (n=246) olmak Uzere iki gruba ayrildi. 6 yas altinda US ve VCUG bulgularinda korelasyon
saptanirken (p<0.005, OR=6.977), 6 yas Ustlinde saptanmadi (p=0,539). ROC analizinde US’nin VUR saptamadaki,
sensitivite, spesifite, pozitif prediktif deger (PPV), ve negatif prediktif dederi (NPV) 6 yas altinda; % 89.76, % 47.86 %,
% 65.1 ve % 81.2 (AUC= 0.688, p= 0.0001), 6 yas Ustinde % 50.49, % 53.55, % 38.0 ve % 65.8 (AUC=0.520, p=
0.5720) olarak hesaplandi.

Sonug: Ultrasonografinin (US), VUR tanisinda kolay, tekrarlanabilen, gtivenli ve etkin bir yontemdir. Yiksek sensitivite
(% 89.7) ve NPV (% 81.2) oranlari ile 6 yas altinda tarama testi olarak kullanilabilir. VCUG tUm yas gruplarinda kesin tani
icin altin standart incelemedir.
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INTRODUCTION

The etiology is Vesico — ureteral reflux (VUR) disease, in 30-40%
of urinary tract infections (UTI) in children (1). Moreover, VUR is
a significant cause of renal damage and the reason of 25% of
the end stage renal disease (2). Underlying reason in 90% of
the pediatric VUR cases is congenital insufficiency of vesico —
ureteral junction. Prevalence of VUR is 25% below 4 years of
age, and 12% between 4 — 12 years (3).

Voiding cysto — ureterography (VCUG) is the gold standard
diagnostic test that is invasive and carries the risk of radiation
exposure which is problem with pediatric cases. Less
commonly used di — methyl succinic acid (DMSA) renal cortical
scintigraphy also has the risk of radiation, as well as less widely
available. Because these methods are invasive and carry risk of
radiation and other morbidities, they are not the suitable for the
initial screening of the suspected cases.

Aim of this study is to explore the proper role and indication
for the use of ultrasonography (US) in the VUR disease and
compare it with the VCUG which is gold standard.

MATERIAL and METHODS

This is a retrospective analysis of 532 simultaneous VCUG
and US examinations applied by a single radiologist between
April 2010 and March 2019, in our hospital. Written consent
was obtained from the parents of all patients prior to VCUG.
Demographic characteristics, pelvic stasis, pelvi —calyceal
dilatation and hydro — uretero — nephrosis in the US, and VUR
according to the International Reflux Study in Children in the
simultaneous VCUG examination were recorded (4). According
to this study VCUG findings were categorized as; Grade 0, no
reflux; Grade |1, solely ureteral dilatation; Grade I, ureter, pelvis
and calyces with normal fornices; Grade lll, mild or moderate
dilatation and/or tortuosity of the ureter and mild or moderate
dilatation of the renal pelvis, no or slight blunting of the fornices;
Grade IV, moderate dilatation and/or tortuosity of the ureter
and moderate dilatation of the renal pelvis and calyces; Grade
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V, gross dilatation and tortuosity of the ureter, gross dilatation
of the renal pelvis and calyces, the papillary impressions
are no longer visible in the majority of the calyces. In the US
examination renal pelvis diameter in the transverse section is
taken into consideration. If it is obviously dilated, ureter diameter
is also recorded.

Cases with operation due to urinary tract pathology, and
those without simultaneous US and VCUG examination were
excluded. Due to high spontaneous resolution rate below
6 years of age, these cases were compared with the cases
over 6 years of age. Study was done according to the rules of
Declaration of Helsinki. Local ethics committee approval was
received for the study (27.04.2020, no:7).

Correlation test, sensitivity, specificity, positive predictive value
(PPV) and negative predictive value (NPV) determined by ROC
analysis, and chi — square tests were used with SPSS version
18, or the statistical analysis.

RESULTS

Among the cases between 5 months to 18 years of age,
342 (64.3%) were female, and 190 (35.7%) were male.
Main presenting complaints were dysuria, urgency, frequent
urination, and fever. Presumptive diagnosis was VUR or hydro
— nephrosis. While VUR was not detected in 300 (56.4%)
VCUG's, VUR was detected in 232 (43.6%) VCUG’s . Varying
degrees of collecting duct dilatation was detected in the 312
(58.6%) of the US examinations.

The cases were divided into two groups below 6 years and over
6 years of age (n = 246 (46.2%), n=286 (43.8%) respectively).
Table | demonstrates the US and VCUG findings in the groups.

In the cases below 6 years of age, there was a correlation
between US and VCUG findings (p=0.000, OR=6977, 95%
Confidence Interval = 3646-13353). On the contrary, in the
cases over 6 years of age there was no significant correlation
(p=0.539, OR=1.176, 95% Confidence Interval= 0.725 -
1.906).

Table I: Distribution of the US and VCUG findings in the age groups.

Age Group us VCUG Number of examinations %
- - 56 22.8
+ 1 + 114 46.3
< 6 years - (False negative) + 15 6.1
+ (False positive) - 61 24.8
Total 246 100
- - 98 34.3
+ + 52 18.2
> 6 years - (False negative) + 51 17.8
+ (False positive) - 85 29.7
Total 286 100

*- Normal findings in US or VCUG, *+ Collecting duct dilatation in US or VUR in VCUG
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Table II: Results of the ROC analysis.

Age Sensitivity % Specificity % PPV % NPV % p AUC
< 6 (n= 246) 89.76 47.86 65.1 81.2 0.0001 0.688
> 6 (n= 286) 50.49 53:55 38.0 65.8 0.5720 0.520
Total (n= 532) 7217 5138 53.2 70.6 0.0001 0.618

PPV: Positive Predictive Value, NPV: Negative Predictive Value

In the ROC analysis of US in detection of VUR, compared to
VCUG, sensitivity, specificity, Positive Predictive Value (PPV),
and Negative Predictive Value (NPV) below 6 years age was
89.76%, 47.86%, 65.1%, and 81.2% (AUC= 0.688, p=
0.0001), and over 6 years of age was 50.49%, 53.55%, 38.0
%, and 65.8% (AUC=0.520, p= 0.5720) respectively. Results
of the ROC analysis were 72.17%, 51.33%, 53.2%, and 70.6
% in all patients respectively (AUC= 0.618, p=0,0001) (Table II).

DISCUSSION

VUR is seen in 0.5 — 1.5% of children. Because conventional
diagnostic modalities like VCUG and DMSA scintigraphy
carries high risk of radiation, they are not suitable for screening
purposes (3, 5). US can be an ideal candidate for screening as
a non — invasive and radiation free modality. However, it has
been stated in many studies that its sensitivity is not sufficient
to make a definitive diagnosis alone (4, 6).

US can demonstrate calyceal and ureteral dilatation that are
characteristic features of VUR as well as it reveals kidney sizes
and renal parenchymal thickness showing chronic irreversible
renal damage. It is also effective in the differential diagnosis
of ureterocele of bladder, and stenosis of the uretero — pelvic
junction (UPJ) (1-3,7,8).

Many studies evaluating ultrasound and VCUG in different age
groups have shown that the diagnostic value of ultrasound
increases at young age. In the study comparing color doppler
voiding urosonography with radionuclide voiding cystography,
smaller ages had increased sensitivity that was claimed to be
probably due to the increased sonographic resolution in small
children (9).

In the elegant study by Adibi et al. (1), that compares US with
scintigraphy, among 90 cases between 2 — 12 years of age,

Figure 1 (A-C): A 4 year
old girl having bilateral
caliectasis in US (1A, 1B),
" | and bilateral grade 4 - 5
C | VURIin VCUG (1C).
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they measured pre and post valsalva diameters of renal pelvis
and ureter, and distance of vesico — ureteral junction from
midline. They revealed that a resting pelvis dilatation over 3 mm
has a high sensitivity and specificity for VUR. Overall sensitivity
70.9%, specificity 51.4%, PPV 69.64%, and NPV were 52.94
% for detecting VUR in US examination. Despite the fact that
decreasing the risk of radiation exposure is ideal for first line
diagnostic or screening tool, having a relatively low NPV is a
disadvantage. Moreover, relative lack of co — operation in
pediatric age group for an effective and reproducible valsalva
maneuver is the major drawback for this test. In our study, renal
pelvis dilatation (stasis) in routine US examination even below
5 mm is an indicator of VUR below 6 years of age (p<0.001).
Degree of pelvic dilatation is independent of the extent of VUR
disease (p> 0.05). If the radiologist is experienced and careful
enough, he can detect as small as 2 — 3 mm pelvic dilatation
revealing VUR, which is quite reliable.

Contrast enhanced sonographic modalities, pulse wave color
Doppler or B mode voiding urosonography were other non —
invasive modalities tried in the diagnosis of VUR disease. On the
other hand, they are not universally available, cheap and non
— invasive as the conventional US examination (8,9,11,13,14).
These studies showed that VCUG is still the gold standard
in the diagnosis of VUR. Most important issue is to prevent
unnecessary use of this invasive modality (11,13,15,16).

In the study by Nafisi-Moghadam et al.(3), voiding
ultrasonography was compared with VCUG. Sensitivity was
found 63% and specificity was found 91% (3). It has been
reported that the sensitivity of US is higher in high grade reflux.
Munsterer et al compared US and VCUG and demonstrated
that, US is especially effective at diagnosis of Grade 3 — 5 VUR.
It also clarifies the renal dimension changes or collecting duct
dilatation. On the other hand, they emphasized the importance
of low grade (grade 1, 2) VURs undergoing spontaneous

Figure 2 (A-C): Figure
2 (@ - ¢): The same case
in 8 years of age with
normal findings in US,
(2A, 2B) however VCUG
demonstrates bilateral
grade 4 - 5 VUR (2C).
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resolution and leaving no scar (8). This phenomenon is more
common in first 5 years of life. The probability of spontaneous
resolution rate is more than 50% in the 1-2 year old VURs and
the 3-5 year old unilateral VURs, in the first 5 years follow up
(10). This data support our findings that in the cases below
6 years of age. In our study, there were 15 patients below 6
years age who were found to have VUR in VCUG despite the
normal US examination. 9 (60%) of these 15 patients had grade
1-2 with high probability of spontaneous resolution. Below 6
years of age, high sensitivity (89.7%) and negative predictive
value (81.2%) of US means that negative results most probably
exclude VUR, making this method a possible screening test. If
ultrasound is normal, child should be followed without VCUG.

In 25 children younger than 6 years of age, we found transvers
renal pelvis diameter above 10 mm in US , but no VUR in VCUG.
Final diagnosis of these patients was stenosis of uretero-pelvic
junction. In children under 6 years of age, if the renal pelvis
diameter is greater than 10 mm and there is no ureter dilation,
UPJ stenosis should be considered first. In this case, VCUG
may not be required.

US had a relatively low sensitivity and specificity (50.49%, and
53.55%, respectively) among children above 6 years of age.
In this age group US was not as effective as VCUG, and not
enough for screening. In the figures 1 and 2, disparity of US to
VCUG is clearly seen.

[tis difficult to making generalization, because our study included
US and VCUG examinations made by a single experienced
radiologist in pediatric patients. Studies with tests performed
by different radiologists and more patients are needed.

CONCLUSION

At least for a specific group below the age of 6, US is easy,
reproducible, safe and effective both for differential diagnosis,
staging and learning about the complications of the disease
ie. renal parenchymal damage. Its high sensitivity (89.7%), and
negative predictive value (81.2%), can make it an ideal initial
screening test in this selected sub — group of patients. VCUG
as a gold standard modality can be reserved for definitive
diagnosis in the suspected cases below the age of 6 and all of
the cases after the age of 6.
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Akut Bronsiolit Olgularinda Ortalama Trombosit Hacmindeki
Degisikliklerinin Degerlendirilmesi
Evaluation of Changes in Mean Platelet Volume in Acute

Bronchiolitis Cases

Funda KURT', Ozlem MUSTAFAOGLUZ, Emine Sena ALABOYUN?Z, Ciineyt GURSOY?,
Halil ibrahim YAKUT', Emine DIBEK MISIRLIOGLU'

' Ankara Sehir Hastanesi, Cocuk Acil Klinigi, Ankara, Turkiye
2 Ankara Cocuk Sagligi ve Hastaliklari Hematoloji Onkoloji Egitim Arastirma Hastanesi, Cocuk Klinigi, Ankara, TUrkiye

EzEE

oz

Amac: Akut bronsiolit, iki yasindan kigUk ¢ocuklarda siklikla viral etkenlerin neden oldugu, akut solunum hastaligidir.
Akut brongiolit déneminde inflamasyon ile birlikte ortalama trombosit hacminde (MPV) artis olabilmektedir. Bu ¢alismada,
hastanemiz acil servisinde akut bronsiolit tanisi alan olgularin klinik, laboratuvar ve tedavi &zelliklerinin incelenmesi ayrica
brongiolit ddnemi ile saglikl ddnemdeki MPV degerlerinin karsilastinimasi amaglanmigtir.

Gerec ve Yontemler: Cocuk acil servisine 01.01.2015- 12.12.2017 tarihleri arasinda akut bronsiolit tanisi alan olgular
geriye dontk olarak degerlendirildi.

Bulgular: Calismaya alinan 314 olgunun ortanca yasi (IQR), 14.0 (7.0-20.0 ay) olup, 199’u (%63.4) erkek cinsiyetteydi.
Basvuruda en sik sikayetlerin 298 (%94.9) 6ksurtk, 196 (%62.4) burun akintisi ve 107 (%34.1) ates oldugu saptand..
En sik fizik muayene bulgular sirasiyla wheezing (%58.3), retraksiyon (%46.2) ve ral (29.3)’di. Olgularin 132’si (%42.0)
ilk bronsiolit atadi ile bagvurmustu, 182’sinin (%58.0) tekrarlayan bronsioliti vardi. Tekrarlayan brongioliti olan olgularda
ortanca atak sayisi 2'di. Ortalama ilk atak yasinin 6.92+3.81 ay (1-19 ay) oldugu saptandi. Olgularin 137’si (%43.6)
hafif, 121°i (38.5) orta, 56’sI (17.9) agir atak olarak degerlendirildi; 182’si (% 58.0) acilden taburcu edildi, 1 tanesi sevk
edidi, 131’1 (%41.7) yatirlarak izlendi. Bronsiolit ve saglikll ddnemdeki platelet (/mm?) ve MPV (fl) (ortanca, minimum-
maksimum) degerleri sirasiyla 129.6 (110.0- 1140.0); 349.9 (131.0- 967.0) ve 7.7 (6.1-12.1); 7.7 (5.6-11.2)'di. Bronsiolit
ve saglikl ddnemdeki platelet ve MPV degerleri arasinda fark saptanmadi (sirasiyla p= 0.655, p= 0.855).

Sonug: Bronsiolit tanisi 6ykU ve fizik muayene bulgulariyla konulur, hastalik siddetinin belirlenmesinde MPV degerinin bir
dnemi saptanmamigtir.

Anahtar Sézciikler: Acil servis, Bronsiolit, Cocuk, Ortalama trombosit hacmi

ABSTRACT

Objective: Acute bronchiolitis is an acute respiratory tract disease often caused by viral factors in children younger
than two years. In the acute bronchiolitis period, there may be an increase in the mean platelet volume (MPV) due to
inflammation. This study is organized to investigate the clinical, laboratory and treatment characteristics of patients
diagnosed with acute bronchiolitis in the emergency department of our hospital and to compare the MPV values of
these patients during the illness and the healthy period.

KURT F
MUSTAFAOGLU O
ALABOYUN ES
GURSOY C
YAKUT Hi

Cikar Catismasi / Conflict of Interest: Tum yazarlar adina, sorumlu yazar ¢ikar gatismasi olmadigini belirtir.

: 0000-0002-3485-7200 Etik Kurul Onayi / Ethics Committee Approval: Bu calismada ulusal ve uluslararasi etik kurallara uyulmustur. Calisma igin, Ankara Gocuk Saghgi ve
: 0000-0001-8915-6922 Hastaliklar Hematoloji Onkoloji SUAM, Klinik Arastirmalar Etik Kurulu'ndan (toplanti tarihi: 27.02.2017, karar no: 2017-001) izin alindi. Kayit sirasinda veliler
+ 0000-0001-8637-5695 tarafindan arastirmaya katiim igin bilgilendirilmis bir onay imzalanmigtrr.

: 0000-0001-6862-773X
: 0000-0001-6946-4995

Yazarlanin katkisi / Contribution of the Authors: KURT F: Arastirma ve/veya makalenin hipotezini veya fikrini olusturan, Sonuclara ulasmak icin planlama/

DIBEK MISIRLIOGLU E : 0000-0002-3241-2005 metodoloji belileme, Arastrma/calismanin sorumlulugunu Ustlenmek, ilerlemenin seyrini denetlemek, Hasta takibinde sorumluluk almak, ilgili biyolojik

malzemelerin toplanmasi, veri yonetimi ve raporlama, deneylerin yirittimesi, Yazim ve dilbilgisi disinda bilimsel olarak génderilmeden énce makaleyi gdzden
gecirme, MUSTAFAOGLU O: Hasta takibinde sorumluluk almak, ilgili biyolojik malzemelerin toplanmasi, veri yonetimi ve raporlama, deneylerin yUritiimesi,
ALABOYUN ES: Hasta takibinde sorumluluk almak, ilgili biyolojik malzemelerin toplanmas, veri ydnetimi ve raporlama, deneylerin ytiriitiimesi, GURSOY C:
Hasta takibinde sorumluluk almak, ilgili biyolojik malzemelerin toplanmasi, veri yonetimi ve raporlama, deneylerin yurittimesi, YAKUT Hi: Yazim ve dilbilgisi
disinda bilimsel olarak génderilmeden énce makaleyi gdzden gecirme, DIBEK MISIRLIOGLU E: Aragtirma ve/veya makalenin hipotezini veya fikrini olusturan,
Sonuglara ulasmak igin planlama/metodoloji belirleme, Arastirma/galismanin sorumlulugunu Ustlenmek, ilerlemenin seyrini denetlemek, Yazim ve dilbilgisi disinda
bilimsel olarak génderilmeden énce makaleyi gdzden gecirme

Atf yazim sekli / How to cite : Kurt F, Mustafaoglu O, Alaboyun ES, Giirsoy C, Yakut Hi, Dibek Misirlioglu E. Akut Bronsiolit Olgularinda Ortalama Trombosit
Hacmindeki Degisikliklerinin Degerlendiriimesi. Turkiye Cocuk Hast Derg 2020;14:352-358.

Yazigma Adresi / Correspondence Address: Gelis tarihi / Received : 25.04.2020

Funda KURT

Ankara Sehir Hastanesi, Cocuk Acil Klinigi, Ankara, Turkiye
E-posta: drfundakurt@gmail.com

Kabul tarihi / Accepted : 15.06.2020
Elektronik yayin tarihi  : 19.06.2020
Online published

DOI: 10.12956/tchd.726711
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Material and Methods: Patients presenting to the pediatric emergency department of our hospital with acute bronchiolitis between
01.01.2015 and 12.12.2017 were evaluated retrospectively.

Results: The median age (IQR) of the 314 patients was 14.0 (7.0-20.0 months) and 199 (63.4%) patients were male. The most common
complaints in the admission were cough (94.9%), rhinorrhea (62.4%) and fever (34.1%). The most common physical examination findings
were wheezing (58.3%), retraction (46.2%) and ral (29.3), respectively. Of those, 132 (42.0%) patients applied with the first bronchiolitis
attack and 182 (58.0%) had recurrent bronchiolitis. The median attack number was 2 in patients admitted with recurrent bronchiolitis.
The mean age of first attack was 6.92 + 3.81 months (1- 19 months). 137 (43.6%) patients were considered as mild, 121 (38.5) were
moderate, 56 (17.9) were considered as severe attacks. 182 (58.0%) of the cases were discharged from the emergency, one was referred
to another hospital, and 131 (41.7%) patients were hospitalized. Platelet (/ mm?) and MPV (fl) (median, minimum-maximum) values in
bronchiolitis and healthy period are 129.6 (110.0-1140.0); 349.9 (131.0-967.0) and 7.7 (6.1- 12.1); 7.7 (5.6-11.2) respectively. There were
no differences between platelet and MPV values in the healthy period and bronchiolitis period (p = 0.655, p =0.855, respectively).

Conclusion: Acute bronchiolitis is mild in most cases and can be treated at home with supportive care. The diagnosis of the disease is made

with history and physical examination findings. An importance of MPV value was not determined in detecting the severity of the disease.

Key Words: Emergency service, Bronchiolitis, Child, MPV
GiRiS

Akut bronsiyolit siklikla viral enfeksiyonun neden oldugu
alt solunum yolu hastaligidir ve en sik iki yasindan kiguk
cocuklarda gordltr (1-3). Respiratuvar sinsityal virus (RSV)
bronsiolite en sk neden olan virGstlr. Bir yasindan kugUk
cocuklarda etken ¢ogunlukla RSV olmakla birlikte, daha bUyuk
cocuklarda parainfluenza, adenovirts, insan metapndmovirus,
influenza ve rinovirls gibi diger viral patojenler de etken olarak
gorulebilmektedir (1, 4).

Akut bronsiyolit tanisi dyku ve fizik muayene bulgulariyla konulur,
Bronsiolit olan ¢ocuklar tipik olarak 2-4 gun dusuk dereceli
ates, burun akintisi ve tikanikligi sonrasinda hafif solunum yolu
hastaligi semptomlar (6kstrtk, wheezing, takipne ve solunum
cabasinda artis) ile basvururlar (4, 5). Fizik muayenede solunum
sayisi artmigtir, tagikardi vardir. Dinlemekle akcigerlerde ronkUsler
ve raller duyulabilir. Agir olgularda siyanoz ve apne gorulebilir (6).

Trombositler, anjiogenezis, inflamasyon, alerjik reaksiyonlar,
dokularin  tamir ve yenilenmesinde 6nemli rol oynayan
hiicrelerdir. Inflamatuvar, enfeksiydz ve alerjik hastaliklarda
ortalama trombosit hacminin (MPV) degistigi bilinmektedir
(7). Bazi calsmamalarda artmig, bazlannda ise azalmis
MPV degerinin inflamatuar bir belirte¢ olarak kullanilabilecegi
bildirilmistir (8-11). Akut bronsiolit sirasindaki MPV degisikligini
gbsteren az sayida galisma vardir.

Bu calismada, hastanemiz acil servisinde akut bronsiolit
tanisi alan olgularin Klinik, laboratuvar ve tedavi &zelliklerinin
incelenmesi ayrica bronsiolit ddnemi ile saglikli dénemdeki MPV
degerlerinin karsilastirimasi planlanmigtir.

GEREC ve YONTEMLER

Hastanemiz UgUncU basamak bir cocuk hastanesi olup vyillik
yaklasik 140000 hastaya hizmet vermektedir. Bu calismaya
1.1.2015- 12.12.2017 tarihleri arasinda ¢ocuk acil klinigimizde
Uluslararasi Hastallk Siniflamasi Versiyon 10 (ICD-10) kodlama
sistemine gdre “J21- Akut bronsiolit” kodunu almig olan, 2 yas

altindaki olgular dahil edildi. Bu tarihler arasinda J21 tani kodlu
2390 olgu oldugu belirlendi. Yanlis tani kodu girimis (2186),
eksik bilgileri ve saglikll dénemde hemogram degeri olmayan
(204) olgular ¢alismaya dahil edilmedi.

iki yasindan kiclk cocuklarda, viral Ust solunum yolu
enfeksiyonu sonrasinda gogus retraksiyonu, takipne, wheezing
ya da ral bulgularindan en az ikisinin olmasi akut bronsiolit
olarak tanimlanmistir (12).

Olgularin yasl, cinsiyeti, basvuru sikayetleri, fizik muayene
bulgulari, vital bulgular, ilk atak mi tekrarlayan bronsiolit mi
oldugu, acilde verilen tedaviler, hangi tetkiklerin istendigi, yatis
yapilip yapilmadigi, eger yatirlarak izlenmis ise hangi servise
yatis yapildigi ve yatis suresi (saat) hasta dosyalarindan geriye
dénuk olarak incelendi.

Olgular, apne, retraksiyon, siyanozun varligina; nabiz, solunum
sayisina ve oksijen saturasyon dizeyine gore hafif, orta ve
agir brongiolit atagi olarak U¢ gruba ayrldi. Basvuru sirasinda
retraksiyonu hafif, siyanozu ve apnesi olmayan, solunum sayisi
50/dk’'nin nabzi 140/dk’nin altinda olan, saturasyonu %93’0Un
Uzerinde olan hastalar hafif; apnesi olmayan ve ¢ekilmeleri orta
derecede olan, solunum sayisi 50-70/dk, nabizi 140-160/dk,
saturasyonu % 86-92 arasinda olanlar orta; apnesi ve siyanozu
olan, gekilmeleri agir olan, solunum sayisi 70/dk’nin, nabzi 160/
dk’nin Gzerinde, saturasyonu %85’in altinda olan hastalar agir
grupta degerlendirildi. Olgular saptanan en agir kriterin uydugu
agirlik derecesinde kabul edildi (6).

Basvuru sikayetleri, 6ksuruk, burun akintisi, ates, hirilti ve diger;
fizik muayene bulgulan, wheezing, ral, retraksiyon, siyanoz,
apne olarak gruplandirild.

Basvuruda Posteroanterior (PA) akciger grafisi ve C-Reaktif
Protein (CRP) tetkiklerinin bakilip bakimadidi; saglikli dénemde
ve brongiolit déneminde bakilmis olan beyaz kure, eozinofil,
platelet ve MPV degerleri kaydedildi.

Tekrarlayan atak olan olgularda yalnizca ¢alisma ddénemindeki
atak degerlendirmeye alind.

Calisma igin hastanemiz Etik Kurulu’ndan (toplanti tarihi:
27.02.2017, karar no: 2017-001) izin alind.
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istatistiksel Analiz

istatistiksel degerlendirmede IBM SPSS Statistics 22.0 (SPSS
Inc., Chicago, IL, ABD) programi kullanildi. Kesikli degiskenler
sayl/yUzde, sUrekli degiskenler ortalama, ortanca, minumum
maksimum olarak verildi. Verilerin normal dagilip dagilmadig
Kolmogrov-Simirnov testi yapilarak belirlendi. iki ve daha fazla
grubun kesikli degiskenlerinin karsilastinimasinda Ki-kare testi,
surekli degiskenlerin karsilastinimasinda Mann Whitney U testi
kullanildi. Strekli degiskenleri tekrarl 6lctiminde Wilcoxon testi
kullanildi. p< 0.05 anlamlilik sinirn kabul edildi.

BULGULAR

Olgularin ortanca yasi CDA (Ceyrek degerler aralid), 14.0
(7.0-20.0) ay olup, 199'u (%63.4) erkek, 115’ (%36.6) kiz

Tablo I: Olgularin demografik ve Klinik 6zellikleri.

cinsiyetteydi. Olgularin 145’i (%46.2) bir yasindan kiguktd. En
sk basvuru sikayetleri sirasiyla 6kstrik 298 (%94.9), burun
akintisi 196 (%62.4) ve ates 107 (%34.1); fizik muayene bulgulari
siraslyla wheezing 183 (%58.3), retraksiyon 145 (%46.2) ve
ral 92 (%29.3)'di. Olgularinin ¢ogunun (%43.6) hafif atak ile
basvurdugu, 182’sinin (%58.0) acil servisden taburcu edildigi
belirlendi. Olgularin 313’Une (%99.7) salbutamol, 252’sine
(% 80.3) sistemik steroid verimisti; 131’ (%41.7) hastaneye
yatirlarak izlenmisti (Tablo 1).

Acil servis yatis sUresi ortalama+SD (minimum-maksimum)
29.2+18.8 (1-72) saatteydi. Stt cocugu ve yogun bakim yatis
sUreleri sirasiyla ortalama+SD (minimum-maksimum): 5.76+
2.3 (1-17) glin; 3.5+1.7 (1-5) gundu.

Olgularin 132'sinin (% 42.0) ilk bronsiolit atagi, 182’sinin (%
58.0) tekrarlayan bronsiolit ataklan oldugu saptandi. ilk ve
tekrarlayan bronsiolit atagi olan olgularda: erkek cinsiyet

n (%)
Yas (ay) 14.0 (7.0- 20.0) 46.2)
0-11.9 145 (53.8)
12-24 169 '
Cinsiyet
Erkek 199 (63.4)
Kiz 115 (36.6)
Basvuru sikayetleri
Okstirik 298 (94.9)
Burun akintisi 196 (62.4)
Ates 107 (34.1)
Hirlti 37 (11.8)
Diger 65 (20.7)
Fizik muayene bulgulan
Wheezing 183 (568.3)
Retraksiyon 145 (46.2)
Ral 92 (29.9)
Siyanoz B (1.6)
Apne 4 (1.3)
ilk atak yasi" 6.92+3.81 ay (1-19 ay)
Atak siddeti
Hafif atak 137 (43.6)
Orta atak 121 (38.5)
Agir atak 56 (17.9)
Acilde verilen tedaviler
Oksijen 298 (94.9)
Salbutamol 13 (99.7)
Steroid 252 (80.3)
ipratropium bromir 98 (31.2)
Adrenalin 33 (11.5)
Sonug
Acilden taburcu 182 (568.0)
Hastaneye yatis 131 (41.7)
Acil servis 36 (27.5)
St cocugu servisi 90 (68.7)
Yogun bakim 5 (8.8)
Sevk 1 (0.3)

* ortanca (CDA: ceyrek dederler araligi),™ ortalama= SD (minimum-maksimum)
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Tablo II: ilk ve tekrarlayan bronsiolit olgularinin karsilastirimasi.
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ilk Bronsiolit Tekrarlayan bronsiolit
n (%) n (%) P
Cinsiyet
Erkek 72 (54.5) 127 (69.8) 0.006°
Kiz 60 (45.5) 55 (30.2)
Fizik muayene bulgulari
Wheezing 53 (40.2) 130 (71.4) <0.001"
Retraksiyon 49 (37.1) 96 (562.7) 0.021"
Ral 47 (35.6) 45 (24.7) 0.044
Siyanoz 4 (3.0) 1(0.5) 0.166
Apne 2(1.5) 2(1.1) 1.000°
Solunum sayisi" 51.1+£10.0 (28-80) 50.7+9.8 (28- 80) 0.963"
Atak siddeti
Hafif atak 70 (563.0) 83 (45.6) 0376
Orta atak 48 (36.4) 73 (40.1) ’
Agir atak 14 (10.6) 26 (14.3)
Acilde verilen tedaviler
Salbutamol 130 (98.5) 182 (100.0) 0.176
Steroid 95 (72.0) 154 (84.6) 0.007"
ipratropium bromir 29 (22.0) 64 (35.2) 0.012'
Adrenalin 4 (3.0) 29 (15.9) <0.001"
Yapilan tetkikler
Hemogram 92 (69.7) 146 (80.2) 0.034
CRP 83 (62.9) 126 (69.2) 0.276°
Akciger grafisi 96 (72.7) 146 (80.2) 0.135
Sonug
Acilden taburcu 83 (62.9) 99 (54.4)
Hastaneye yatis 49 (87.1) 82 (45.1) 0.165%
Acil servis 10 (20.4) 26 (31.7) '
St gocugu servisi 36 (73.5) 54 (65.9)
Yogun bakim 3(6.1) 2 (2.4)
Sevk 1(0.5)
Tortalama+ SD (minimum-maksimum), * Chi-square Test, ** Mann-Whitney U Test, Sdtun ylzdesi verilmigtir.
Tablo IlI: Olgularin bronsiolit ve saglikl dénemlerindeki laboratuvar degerlerinin karsilastinimasi.
Bronsiolit donemi Saghkh donem p
Beyaz kiire (/mm3)* 11.3 (8.9- 28.6) 9.3 (6.1- 16.5) 0.001
Eozinofil (%)* 0.7 (0.1- 18.9) 2.2 (0.1-13.1) 0.001
Platelet (/mm?3)* 319.0 (131.0- 798.0) 328.0 (131.0- 690.0) 0.655
MPV (fl)* 7.7 (6.1-12.7) 77 (6.9- 11.2) 0.855

* (ortanca, minimum-maksimum)

oraninin siraslyla % 54.5 ve % 69.8 oldugu saptandi, tekrarlayan
brongiolit olgularinda erkek cinsiyet daha fazlaydi (p=0.006).
ilk ve tekrarlayan bronsiolit atagi olan olgularda wheezing ve
retraksiyon oranlarisirasiyla % 40.2 ve % 71.4; % 37.1 ve 52.7’d.
Tekrarlayan bronsiolit olgularinda wheezing ve retraksiyon orani
daha fazlaydi (sirasiyla <0.001, p= 0.021). Tekrarlayan bronsiolit
olgularinda acil servisde steroid, ipratropium bromdr, adrenalin
tedavilerinin daha fazla verildigi belirlendi (sirasiyla p= 0.007, p=
0.012, p< 0.001) (Tablo Il). ilk ve tekrarlayan atagi olan olgular
arasinda atak siddeti arasinda fark saptanmadi (p= 0.376)

Olgularin 137’si (%43.6) hafif, 121’ (38.5) orta, 56’si (17.9) agir
atak olarak deg@erlendiriimisti. Hafif, orta ve agr atak olarak

degerlendirilen olgularin yatis oranlar sirasiyla 28 (%20,4), 67
(%55.3); 47( %83.9)’di. Hafif atak olan olgularin 121’i (%88.3)
ayaktan izlendi; 11’i acil servise (%8.0), 5’i (%3.7) servisde takip
edildi.

Olgularin 177’si (%56.4) orta ve agdrr siddetteydi. Orta atak
olarak degerlendirilen olgularin sistemik steroid ve ipratropium
bromUr alma orani sirasiyla %95.9 ve %33.1'di. AJr atak
olarak degerlendirilen olgularin sistemik steroid ve ipratropium
bromUr alma orani sirasiyla %100 ve 53.6’di (sirasiyla p< 00.1,
p< 0.001). Sistemik steroid ve ipratropium bromid orta/agir
bronsiolit olan olgularda daha fazla uygulanmisti.
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Olgularin 238’ine (%75.6) tam kan sayimi, 209'una (%66.3)
CRP tetkiki istenmis ve 242'sine (%76.8) PA akciger grafisi
cekilmisti. Tekrarlayan bronsiolit ve ik atagr olan olgularda PA
akciger grafisi, hemogram ve CRP bakima oranlan sirasiyla
%80.2, %72.7; %80.2, 69.7; %69.2, %62.9'du. Tekrarlayan
bronsiolit olgularinda daha fazla hemogram istenmisti (siraslyla
p= 0.135, p= 0.034, p= 0.276).

Hafif, orta ve agir atagr olan olgularda (PA) akciger grafisi,
hemogram ve CRP bakilma oranlari sirasiyla %62.7, %88.4, %
97.5; %60.1, %87.6, %100; %51.0, %78.5, 90.0’d. Orta —agir
atak olan olgularda daha fazla tetkik istendigi saptandi (sirasiyla
p< 0.001, p< 0.001, p< 0.001).

Saglkli dénemde bronsiolit sirasinda beyaz kire ortanca
degerlerinin sirasiyla 12.2 (/mm?) ve 9,7 (/mm?); eozinofil ortanca
degerlerinin 1.5 (%) ve 3.0 (%) oldugu saptandi. Saglikli ddnem
ile karsllastirldiginda, bronsiolit sirasinda beyaz kirenin daha
yUksek ve eozinofil sayisinin daha diistk oldugu goruld (sirastyla
p=0.001, p=0.001). Saglikli dénem ile bronsiolit dénemindeki
platelet ve MPV degerleri arasinda fark saptanmadi (sirasiyla p=
0.655, p=0.855) (Tablo IlI).

Ik ve tekrarlayan bronsiolit olgularinda bronsiolit déneminde
bakilmis beyaz kure, eozinofil ve MPV degerleri arasinda fark
saptanmadi (sirasiyla p=0.928, p=0.342, p=0.445). Tekrarlayan
atak olgularinda saglikli dénemdeki eozinofil ortancasi daha
yUksekti (0.7; 2.2) (p<0.001).

Atak siddetine gdre eozinofil, platelet ve MPV degerleri arasinda
fark saptanmadi (sirasiyla p= 0.765, p=0.760, p= 0.268). Hafif
atak olgularinda ortalama beyaz kire (/mm?®) sayisinin daha
dustk oldugu saptandi) (sirasiyla 9.5; 18.6) (p=0.003).

TARTISMA

Akut bronsiolit, acil servislere basvurunun ve hastane yatiglarinin
en sik nedenlerindendir. Galismamizda olgularin ¢cogunun erkek
cinsiyette oldugu; 6ksuruk, burun akintisi ve atesin en sik gérulen
semptomlar oldugu saptandi. Tekrarlayan atak olgularinda
saglikli dénemdeki eozinofil ortancasinin daha ytksek oldugu
belirlendi. Saglikli dénem ile bronsiolit dénemindeki MPV
degerleri arasinda fark saptanmadi.

iki yasina kadar olan cocuklarin cogu RSV ve diger bronsiolit
etken patojenleri ile enfekte olurlar (2,3). Erkek cocuklar RSV
bronsiolitinden kizlara gére daha sik etkilenirler, erkek/kiz orani
yaklasik 1.5/1’dir (13). Calismalarda akut bronsiolit olgularinda
erkek cinsiyetin daha fazla oldugu rapor edilmistir. Akut bronsiolit
ile ilgili meta-analizde, Kanada, Avustralya ve Yeni Zellenda’'da
olgularin %62’sinin erkek cinsiyette oldugu bildirimistir ( (3, 14-
18). Calismamizda da literatlr ile benzer sekilde akut bronsiolit
olgularnin %63.4’0nu erkekler olusturdu.

Akut Bronsiolit, Ust solunum yolu enfeksiyonu bulgular ile
baslayip sonrasinda &ksUrUk, higilti ve solunum  sikintisi
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bulgulari olur. Kanik ve ark.’nin (16) ¢alismasinda bronsiolit
olgularinin %31’inde atesin eslik etttigi saptanmistir. Ergin ve
ark.’nin (19) calismasinda 6ksurik ve ates sikayetlerinin en sik
gorulen sikayetler oldugu saptanmigstir. LiteratUre benzer sekilde
galismamizda hastalarin en sk basvuru sikayetinin  6ksurik
oldugu, burun akintisi ve atesin sik gorulen yakinmalar oldugu
saptandi.

A.bronsiolit tedavisinde hastalk siddetinin belirlenmesi, sivi
ve oksijen ihtiyacinin saglanmasi gerekmektedir. Bronsiolit
tedavisinde NICE (National Institute for Health and Care
Excellence), AAP (Amerikan Pediatri Akademisi) ve CPS
(Kanada Pediatri Dernegi) onerileri benzerdir. Bu &nerilere
gbre bebek ve cocuklarda akut bronsiolit tedavisi destekleyici
bakimdir (5, 12, 20-22). Klinik semptom skorlarinda kisa streli
iyilesme gorUimesine ragmen, hastaneye yatis gereksinimi,
oksijen satUrasyonu, hastanede kalis sUresinde ve hastaligin
iyilesmesinde etkisi saptanmadigi i¢in bronkodilator kullanimi
Onerilmemektedir (2, 5, 20). Ayrica epinefrin ve sistemik/ inhale
kortikosteroid kullanminin da faydasi gésterilmemistir (2,5,20,23).
Calismalarda bronkodilatdr kullanim oranlarn %25-81; sistemik
steroid kullanm oranlari (%8-44) olarak bildirimistir (14, 18, 24).
Olgularimizin %99.3’Uine salbutamol, %67.8’ine sistemik steroid,
% 20.4’Uine Ipratropium bromr ve %8.8’ine adrenalin verimisti.
Sistemik steroid ve ipratropium bromir orta/agir bronsiolit
olan olgularda daha fazla uygulanmisti. Bronsiolit tedavisinde
kulllanabilecek seceneklerin az olmasi, c¢ocugu rahatlatma
intiyaci nedeniyle faydasli az olan ilaglar kullanimaktadir (2, 14,
24). Kanita dayall destek tedavi uygulamasindaki degisiklikler
bdlgesel, sosyal faktorlere ve klinik tecrtibe farkliliklarina bagl
olabilir. Ebeveynlerin birsey yapilma beklentisi uygulamalari
etkilemektedir (14).

Amerikan pediatri akademisi’nin  (AAP) bronsiolit kilavuzu
yayinlanmasindan 6énce yapilmis calismalarda, acil serviste
ve yatan hastalarda tani testleri ve uygulanan tedavilerde
brongiolit ydnetiminde 6nemli farkliiklar saptanmistir (25). Akut
bronsiolit tanisi klinik olarak konulur. Bakteriyel enfeksiyon
veya komplikasyon stphesinde, tekrarlayan bronsiolitlerde ve
agir klinik bulgularda labaratuar tetkikleri gerekebilmektedir.
Calismalarda akciger grafi cekime oranlarinin % 35-85 oldugu
bildirilmistir (14,18, 24, 26). Johnson ve ark. (17) bronsiolit
yonetimi ile ilgili galismalarinda AAP klavuzu sonrasinda akciger
grafisi kullanminda azalma oldugunu fakat bronkodilator,
kortikosteroid ve antibiyotik kullanminda énemli bir degisiklik
olmadigini saptamiglardir.  Ozellikle Avustralya, Yeni Zelanda,
Birlesik Krallk ve iranda-da akut bronsiolit olgularinda az
kaynak kullanildigi bildirilmistir (14). Macias ve ark.’nin (24)
cok merkezli calismalarinda; tam kan sayimi istenme orani %
21-75; akciger grafisi ¢ekime orani %21-75; Kortikosteroid
kullanma oranlari %8-44 ve yatis oraninin %77.7 oldugunu
bildirmiglerdir. Calismamizda olgularin %76.8’ine akciger grafisi
cekilmisti, %75.6’sinda tam kan sayimi, %66.3’Unde CRP tetkiki
istenmisti. Tekrarlayan bronsioliti olan olgularda daha fazla



hemogram istenmisti, orta- agir atak olan olgularda daha fazla
tetkik yapilmisti. Kanita dayall kilavuzlarin yayinlanmasindan
sonra brongiolitin yonetiminde istenilen degisikliklerin olmamasi,
klinik pratigin degistiriimesinin zor olmasina bagl olabilir.

Sistemik enfeksiyonlarda (bakteriyel pndémoni, akut pyelonefrit
gibi), artmis proinflamatuar sitokinlerin kemik iliginde trombosit
Uretimini tetikledigi, trombositlerin  bUyUklugunu ve sayisini
degistirdigi bilinmektedir (15). Akut bronsiolit sirasindaki MPV
degisikligini gosteren az sayida calisma vardir. Gokge ve ark.’nin
(15) calismasinda akut bronsiyolitli bebeklerin MPV’lerinin kontrol
grubuna gére 6nemli 6lglide yuksek oldugu, Ergul ve ark.’nin
(7) calismasinda ise akut bronsiyolitli olgularda MPV’nin saglikl
cocuklara gére istatistiksel olarak dnemli élgtide dustik oldugunu
bildirmistir. GUzel ve ark.’nin (27) calismasinda olgularin bronsiolit
dénemindeki beyaz kire ve MPV degerlerinin kontrol grubundaki
olgulara gore daha yUksek oldugu gosterilmistir. Turhan ve ark.,
(28) sik bronsiolit geciren ¢ocuklarda eozinofil sayisinin daha
yUksek oldugunu saptamiglardir. Tekrarlayan bronsiolitlerde
eozinofilik inflamasyonun rol oynadigi distntimektedir biz de
bu olgularda eozinofil sayisinin ¢alismalara benzer sekilde daha
yUksek oldugunu saptadik. Calismamizda saglikli dénem ile
bronsiolit dénemindeki platelet ve MPV degerleri arasinda fark
saptanmadi, Bronsiolite neden olan virGstn bronsiyal mukoza
Uzerindeki sitopatik etkisi ve enflamatuar yanit sadece brong
epitelinde lokalize oldugu igin MPV’de degisiklik saptanmamis
olabilir.

Akut brongiyolitin siklikla kendi kendini sinirlar ve olgularin gogu
acil servisden taburcu edilirler. Calismalarda yatis oranlari (%13-
77) arasinda degismektedir (3, 17, 24). Literatlre benzer sekilde
olgularmizin yatig orani %41.7°di. Hastaneye yatis karari, klinik,
sosyal, kultUrel ve cografi faktorlerden etkilenen karmasik bir
stre¢ oldugu igin farkli yatis oranlan olabilir.

Calismamizin bazi kisithliklari vardir. Birincisi, tek merkezli ve
geriye donuk bir calisma olmasidir. Olgular hastane kayitlarindaki
tani kodlarina goére toplanmistir. Geriye donUk bir arastirma
oldugu icin eksik verileri olan olgular galismaya alinamamigstir.

SONUG

Akut bronsiolit, stt gocuklugu déneminde acil servis bagvurularini
ve hastane yatislarinin énemli bir nedenidir. Olgularin blytk
bélimutnde hafif gegirilen, kendini sinirlayan bir hastaliktir fakat
hastalik siddetinin belirlenmesi ve hastalarin uygun tedaviler
ile izlemi 6nemlidir. Hastallk siddetinin belilenmesinde MPV
degerinin  bir dnemi saptanmamisti.  Ozellikle tekrarlayan
bronsiolit olgularinda eozinofil degerinin bakilmasi, havayolu
inflamasyonunun erken saptanmasi, dnlem alabilme agisindan
anlamli olabilir. Tedavi yaklagimlarinin belilenmesi icin kontrollU,
prospektif calismalara ihtiyag vardir.
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OZg un Aragt Irma Tiirkiye Cocuk Hastaliklar Dergisi

Evaluation of the Relationship Between Microalbuminuria
and Early Neonatal Sepsis, Respiratory Distress Syndrome in
Preterm Infants

Prematlre Bebeklerde Mikroalblmindri ile Erken Neonatal Sepsis,

Solunum Sikintisi Sendromu Arasindaki iliskinin Degerlendiriimesi
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ABSTRACT

Objective: Early neonatal sepsis and respiratory distress syndrome lead to neonatal mortality in preterm infants during
the first days of life. The objectives of this study were to identify whether spot urine aloumin/creatinine ratio is an early
diagnostic indicator of early neonatal sepsis and respiratory distress syndrome in preterm infants.

Material and Methods: This was a prospective longitudinal analysis of 126 preterm infants born at less than 34 weeks
of gestation. In this study, we evaluated serum concentrations of albumin, creatinine, C-reactive protein (CRP) and spot
urine albumin/creatinine ratio on the first, third and seventh day of life. We also investigated the association of these
parameters with early neonatal sepsis and respiratory distress syndrome in preterm infants during the first days of life.

Results: There was a statistically significant difference between spot urine albumin/creatinine ratio and early neonatal
sepsis group in the first and seventh day of life (p=0.01). Urinary albumin/creatinine ratios were not statistically significant
in the respiratory distress syndrome group. Serum albumin concentrations and spot urine albumin/creatinine ratio were
not correlated during the first days of life. There was also no relationship between gestational age, birth weight and spot
urine albumin/creatinine ratio during the first days of life.

Conclusion: Our results suggest that spot urine albumin/creatinine ratio during the early postnatal period can identify early
neonatal sepsis in preterm infants.

Key Words: Early neonatal sepsis, Hypoalbuminemia, Prematurity, Respiratory distress syndrome, Spot urine albumin
creatinine ratio

0z

Amacg: Erken neonatal sepsis ve solunum sikintisi sendromu, erken dogan bebeklerde yasamin ilk glinlerinde neonatal
mortaliteye yol agmaktadir. Bu ¢alismanin amaci, premature bebeklerde spot idrar alblmin/kreatinin oraninin erken
neonatal sepsis ve solunum sikintisi sendromunun erken tani géstergesi olup olmadigini belirlemektir.

Gerec ve Yontemler: Gebeligin 34. haftasindan erken dogan 126 prematire bebek prospektif olarak incelenmistir.
Bu calismada yasamin birinci, Gglnct ve yedinci gininde serum albUmin, kreatinin, C-reaktif protein (CRP) ve spot
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idrar albumin/kreatinin oranlarini degerlendirdik. Ayrica, bu parametrelerin erken dogan bebeklerde yasamin ilk glinlerinde, erken neonatal

sepsis ve solunum sikintisi sendromu ile iligkisini arastirdik.

Bulgular: Yasamin ilk ve yedinci gininde spot idrar aloUmin/kreatinin orani ile erken neonatal sepsis grubu arasinda istatistiksel olarak
anlamli fark vardi (p=0.01). Solunum sikintisi sendromu grubunda idrar albUmin/kreatinin oranlari istatistiksel olarak anlamli degildi. Serum
albumin konsantrasyonlari ve spot idrar albUmin/kreatinin orani yasamin ilk guiinlerinde korelasyon gostermemistir. Ayrica yasamin ilk
gUnlerinde gebelik yasi, dogum agirlidr ile spot idrar albimin/kreatinin orani arasinda iliski yoktu.

Sonug: Bulgularmiz, dogum sonrasi erken dénemde spot idrar alolmin/kreatinin oraninin premature bebeklerde erken neonatal sepsisi

tanimlayabildigini gdstermektedir.

Anahtar Sézciikler: Erken neonatal sepsis, Hipoalbuminemi, Prematurite, Solunum sikintisi sendromu, Spot idrar aloumin/kreatinin orani

INTRODUCTION

Prematurity is associated with increased neonatal mortality and
morbidity (1). Premature infants are at high-risk for significant
problems, such as intracranial-intraventricular hemorrhage,
periventricular leukomalacia, hypoxic-ischemic encephalopathy,
respiratory distress syndrome (RDS), neonatal infections and
patent ductus arteriosus (2). Early neonatal sepsis and RDS are
theimportant causes of mortality in preterm infants (3).

Sepsis is seen more frequently in preterm infants with
comorbidities or prolonged hospitalization. Early neonatal
sepsis (infection within the first 72 h of life) occurs in 1.5-2% of
preterm infants and late neonatal sepsis (infection after 72 h of
life) occurs with a prevalence of up to 21% in preterm infants
(4). Diagnosis of early neonatal sepsis is difficult because the
clinical signs and laboratory findings are non-specific.

Nephrogenesis continues until 36 weeks of gestation in infants.
Thus, preterm infants are thought to have less glomeruli at birth
than those born at full term and it has been shown that the renal
cortical region undergoes accelerated growth after birth while
the renal medulla growth lags behind in preterm infants (2,3).
Several factors influence renal development and function after
birth; in particular, gestational age and postnatal age seem to
play a major role in the functional maturation of the kidneys (2).
Asphyxia at birth, mechanical ventilation and respiratory distress
and septicemia have adverse effects on kidney function (5,6).

Urinary albumin is used as a marker of glomerular
permeability and transient alouminuria that occurs as a result
of inflammation and such low rates of albumin excretion are
termed microalbuminuria (MA). The degree of alouminuria can
be assessed by a spot urine albumin/creatinine ratio (ACR).
Microalbuminuria in children is defined as urinary albumin
excretion rate of 30-300 mg/g creatinine (7). Microalbuminuria
correlates with acute inflammation and is an early marker of
diseases affecting the renal system. Several pediatric studies
have been showed an association between low serum albumin
concentrations and prolonged hospitalization and mortality (7,8).
In addition, the degree of alouminuria can be used to predict
disease severity in adult patients (9). There are currently no
studies in the literature that investigate the relationship between
early neonatal sepsis, RDS and ACR in preterm infants.
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The purpose of this study is to compare the serum concentrations
of albumin, creatinine, C-reactive protein (CRP) and urinary
concentrations of albumin, protein and creatinine on the first,
third and seventh days of life and to evaluate the influence of
early neonatal sepsis and RDS in preterm infants of less than
34 weeks gestational age. This is the first study investigating
the mean ACR during the first week of the neonatal period in
preterm infants.

MATERIAL and METHODS

This prospective longitudinal study included 126 preterm infants
of <84 weeks of gestational age who were born at Baskent
University Hospital in 2 years period. The study protocol was
approved by the Ethics Committee at Baskent University
Faculty of Medicine and informed consent was obtained from
the parents ( KA10-180). The exclusion criteria were congenital
anomalies, anuria, failure to collect urine samples, urinary tract
infection, renal abnormalities and the presence of concomitant
diseases. Information on demographic, clinical and laboratory
variables was obtained prospectively for each patient. Birth
weights were adjusted for gestational age and converted to
standard deviation scores. Any infant whose birth weight was
less than the 10th percentile for their gestational age was
classified as small for gestational age (SGA) (10).

All samples were collected on the first, third and seventh days
of postnatal life. Serum concentrations of albumin, creatinine
and CRP were obtained from blood samples collected with
proper technique and avoiding hemolysis. Urinary protein and
creatinine concentrations and ACR were determined from
spontaneously voided urine samples collected using urine
bags. No pathological urine samples (proteinuria, hematuria
or infection) were included in the analysis. The immune
turbidimetric method (multigent microaloumin assay, Architect
ci 8200 system, Abbott Laboratories Inc., Germany) was used
to quantify MA. Urinary creatinine concentration was determined
by the kinetic alkaline picrate method. Microalbuminuria in
children is defined as urinary albumin excretion rate of 30-300
mg/g creatinine (1,7).

The diagnosis of early neonatal sepsis was based on blood
culture results, hematological parameters (white blood cell
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and neutrophil counts and CRP) and clinical signs. Early
neonatal sepsis was defined as clinical signs of infection within
72 hours after birth combined with abnormal biochemical
and hematological parameters (4). The clinical signs and
symptoms included: lethargy, temperature instability, apnea,
respiratory distress, bradycardia, feeding intolerance and
glucose intolerance (11). RDS was diagnosed according
to clinical findings during the first 24 h of life and typical
radiological findings, including reduced pulmonary air content,
a reticulogranular lung pattern and bronchogram (12).

Statistical Analyses

SPSS 22.0 statistical software (SPSS Inc., Chicago, IL, USA) was
used for statistical analysis. Continuous data were expressed
as mean + SD and between-group differences in means were
compared using Student’s independent two-sample t-tests.
The significances of between-group differences in repeated
measures were analyzed using paired t tests, the Wilcoxon
test and the Kruskal-Wallis test; Mauchly’s sphericity test and
Box’s test for comparisons of repeated measures were used to
assess the equivalence of the covariance matrices. Correlation
analyses of serum albumin, creatinine, CRP concentrations
and ACR were performed using a linear correlation model. The
significance of relationships between variables was determined
by linear regression. Differences were considered significant if
p<0.05.

RESULT

One hundred twenty-six preterm neonates (57% males) were
included in the study. Demographic and clinical characteristics
of the neonates are shown in Tables | and Il. Apgar scores were
between six and nine at 5 minutes after birth. Fourteen of the
subjects were born by spontaneous delivery. The mean (=SD)
gestational age of the patients was 31.7 (£1.9) weeks. And the

Table I:Demographic and Clinical Characteristics of the preterm
infants.

Preterm (n=126)
Mean (+SD)*n

Birth weight (g) 1686.8+429.5
Gestational age (weeks) 31.7+1.9
Male/female 57/69
Spontaneous delivery/cesarean 14/112
SGA (small for gestational age) 16
Apgar score at 1 min 6.7+1.3
Apgar score at 5 min 8+1.1
Surfactant treatment 54

*Data Are Presented As Means + Standard Deviation
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Table Il: Maternal Characteristics.

n (%)
Preeclampsia 37 (29.3)
Gestational diabetes 4 (3.1)
Early membrane rupture (>24 hours) 38 (30.1)
Chorioamnionitis 2(1.5)
Multiple pregnancy
twin pregnancy 21 (16.6)
triplet pregnancy 4 (3.1)

mean (xSD) birth weight was 1686.8 (x429.5) g. Four preterm
infants died during the study period. Maternal diagnoses were
preeclampsia (37 patients), gestational diabetes (4 patients),
early membrane rupture (38 patients) and chorioamnionitis (2
patients).

Median values for serum creatinine, albumin and CRP
concentrations, ACR and urinary protein and creatinine
concentrations during the first days of life are shown in Table
lIl. The 126 infants were divided into two groups based on
the presence or absence of RDS and early neonatal sepsis.
There were 49 and 77 infants in the RDS and non-RDS group,
respectively. There were 118 and 8 infants in the non-sepsis
and early neonatal sepsis group, respectively. The infants in the
early neonatal sepsis group were all proven sepsis. They had
positive blood culture results. Escherichia coli (in 1 patient) and
Klebsiella pneumoniage (in 7 patients) detected in blood cultures.
There is a statistically significant difference between ACR in
the first and seventh day of life in the early neonatal sepsis
group (p=0.01) (Table IV). Early postnatal ACR significantly
increased in the presence of early neonatal sepsis. Spot urine
albumin/creatinine ratio correlated directly with birth weight in
the first and seventh day (Spearman’s rho: 0.714 and 0.886,
respectively) and also gestational age in the first day of life in
early neonatal sepsis group (Spearman’s rho: 0.691).

Spot urine albumin/creatinine ratio was also high in both RDS
and non-RDS group in preterm infants, however ACR did not
significantly different between the RDS and non-RDS group
during the first days of life (Table V).

There were no statistically significant differences between serum
albumin concentrations and ACR on the first, third and seventh
days of life. In premature infants, we did not find a significant
correlation between ACR and gestational age. There was also
no significant relationship between birth weight and MA. Cutoff
values of ACR were found 70.35 mg/g on the first day, 37.5
mg/gon the third day and 43.25 mg/g on the seventh day of life
in preterm infants, respectively.
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Table llI: Serum creatinine, aloumin and CRP concentrations, ACR, urinary protein and creatinine concentrations on the first, third, and

seventh days of postnatal life.

Preterm infants

Postnatal day 1

Postnatal day 3

Postnatal day 7

(n=126) mean +SD mean +SD mean +SD p
(min-max) (min-max) (min-max)
Serum creatinine (mg/dL) (0055%_i(§) g32) ((())6663 :‘rg 7116) O(g%g_oo'%os;b 0.036*
Serum albumin (g/dL) (22%3 _isof_g) (22'_98;_159 '0366) é‘%i_ig '14; 0.387
e ) WSSy oow
ACR (mg/) (115.47-205.9 (96.01-162.36 esasany 0%
et B e B o Y
e T

*Significant at p < 0.05. SD: standard deviation, CRP: C-reactive protein, ACR: Spot urine albumin/creatinine ratio.? : p < 0.05 compared with
the first postnatal day,® : p < 0.05 compared with the third postnatal day.

Table IV: Spot urine albumin/creatinine ratio, urinary protein, creatinine concentrations and serum CRP levels on the first, third and
seventh days of postnatal life in preterm infants with early neonatal sepsis and non-sepsis group.

ACR (mg/g)mean  Urinary protein(mg/dL) Urinary creatinine(mg/ Serum CRP(mg/L)
Postnatal Day +SDmedian(min- mean +SDmedian(min-  dL)mean +SDmedian mean +SDmedian
max) max) (min-max) (min-max)
236.32+332.81 26.28+19.28 12.97+8.17 3.44+4.54
y 65.00 15.00 12.40 1.65
(12.80-829.40) (7.00-55.40) (2.31-24.06) (0.2-12.7)
Early-onset 98.13+159.00 42.51+29.64 16.47+6.92 21.85+36.21
sepsis group 3 2. 38.00 16.58 8.10%
(n=8) (24.00-422.10) (9.00-92.00) (7.88-27.48) (4-103)
7 96.53+159.07 18.31+£14.21 11.42+6.95 23.47+53
34.203b" 14.45 9.85 01
(11.70-418.30) (4.00-43.00) (5.05-28.20) (0.4-143.4)
P o *
Repeated Measure Analysis LAl e kL) Ll
116.15+151.86 22.29+25.83 16.19+10.79 0.93+1.72
1 58.25 14 13.23 0.3
(6.8-870) (0.40-204.90) (3.20-66) (0.1-13.8)
Non-sepsis 113.89+132.60 24.99+26.48 15.62 +7.56 2.65+4.27
- (:’_118) 3 483 16 14.44 0.85
group {n= (4.2-862.21) (2-176.10) (5-56.76) (0.1-29.3)
109.23+£144.12 22.6+19.97 22.67+19.97 2.6+£8.27
7 66.10 16.75 16.75 0.6
(4-914.40) (0.23-119) (0.23-119) (0.2-84)
P 0.86 0.83 0.85 0.40

Repeated Measure Analysis
* Significant p < 0.05, SD: standard deviation, # p < 0.05 with respect to the first postnatal day, o < 0.05 with respect to the third postnatal day
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Table V: Spot urine albumin/creatinine ratio, urinary protein, creatinine concentrations and serum CRP on the first, third and seventh
days of postnatal life in preterm infants with RDS and non-RDS group.

Urinary microalbumin/ . . Urinary creatinine Serum CRP
creatinine (mg/mmol) ST (mg/dL) (mg/L)
Postnatal Day (mg/dL) mean +SD . .
mean +SD . . mean +SD median mean +SD median
. . median (min-max) . .
median (min-max) (min-max) (min-max)
194.52+27.43 21.72+17.65 14.44+9.24 1.18+2.29
1 118.4 14.7 11.45 0.2
(6.80-1280.1) (5.7-69.9) (2.31-49.16) (0.1-12.7)
RDS arou 163.58+27.43 27.94+29.19 14.80+7.89 4.96+14.8
e 43) 2 3 98.9 18.10 11.52 0.8
- (8.7-862.21) (4.00-176.10) (56-36.07) (0.2-103)
167.24+35.54 21.04+18.82 12.81+7.64 5.15+20.43
7 106.35 15.50 10.82 0.9
(4.7-914.40) (4.00-119.00) (8.67-35.9) (0.2-143.4)
p
Repeated Measure Analysis 0.68 0.40 0.40 0.057
90.28 +139.23 23 £29.49 16.94 +11.44 1.02 £1.92
1 47.3 13.6 14.30 0.30
(6.8-866.6) (0.40-204.90) (3.40-66) (0.1-13.8)
Non-RDS 82.98 +94.32 24.96 +25.42 16.45 +4.76 2.89 +4.61
roup(n=77) 3 36.6 15.1 18,53 0.90
groupin= (4.2-409.4) (2-141) (5-56.76) (0.1-29.3)
72.30 £72.13 23.31 +20.18 17.73 +12.12 2.89 +10.0
7 38.70 17.8 14.33 0.5
(4-302.6) (0.23-100) (3.26-68.12) (0.2-84)
p
Repeated MeasureAnalysis s e ol L
SD:standard deviation

DISCUSSION

In this study, we determined the ACR values during the first
week of life in preterm infants. Tubular proteinuria during early
postnatal life is predicted by low gestational age at birth and
there are no previously reported reference values for the ACR,
urinary protein and creatinine concentrations in preterm infants.
Our results revealed an association between ACR and early
neonatal sepsis in preterm infants in the first days of postnatal
life. And also cutoff values of ACR were determined in preterm
infants.

Microalbuminuria, which is characterized by increased
glomerular permeability, has been demonstrated in many
different pathological conditions; it has been also suggested
as an early marker of systemic inflammation. The tubular
reabsorptive mechanism for albumin from the ultrafiltrate is
exceeded beyond its threshold capacity, leading to increased
excretion of albumin in the urine (2). The degree of alouminuria
is dependent on the intensity of the inflammatory responses and
MA. An early increase in MA during sepsis, acute pancreatitis,
trauma and surgery has been also observed in adult studies.

An early increase in MA during sepsis and sickle cell anemia in
children has been observed in other studies (7,13). The studies
have also shown that MA is associated with increased morbidity
and mortality (7,9,13).

This is the first study that evaluate the role of MA in preterm
infants with early neonatal sepsis. The highest ACR values
were found on the first days of postnatal life in preterm infants.
We found a statistically significant difference between ACR in
the first and seventh day of life in the early neonatal sepsis.
Increased urinary excretion of small molecular weight proteins
may result from vascular and tubular damage.

Early postnatal ACR was also increased significantly in the
presence of early neonatal sepsis. The increased prevalence
of MA in preterm infants is probably the result of endothelial
dysfunction arising from the effects of cytokines and
other inflammatory mediators released during the intense
inflammatory response associated with sepsis. Thus, ACR may
be used for the diagnosis of early-onset sepsis. However, future
studies are needed to investigate the relationship between the
ACR and early-onset sepsis.
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The studies indicate that the excretion of plasma proteins
into urine results from increased glomerular permeability and
impaired tubular reabsorption (14,15). When the ability of the
proximal tubules to reabsorb albumin from the ultrafiltrate is
exceeded, there is increased excretion of albumin in the urine.
Nishimaki et al. (16) found that, in preterm infants, the urinary
beta-2 microglobulin level at 48 h after birth was significantly
higher in those with chorioamnionitis than in those without
chorioamnionitis. Also, hypoalbuminemia has been shown to
be associated with increased risk of necrotizing enterocolitis
(17). Serum amyloid A is also increased in infants with neonatal
sepsis (18). In neonatal sepsis, the degree of albuminuria
is dependent of the severity of sepsis. In a study, the infants
showed individual variation in their urinary protein excretion;
however, in general, urinary excretion of aloumin and protein
were elevated in premature infants (14). This suggests that
the proteinuria may be due to immaturity of the kidney, tubular
dysfunction and renal immaturity. It has also been associated
with renal tubular injury due to concomitant disease or sepsis.
There are no previous reports of ACR in premature infants or the
changes in these ratios during early postnatal life. Our results
reveal that preterm infants have high ACR, as well as elevated
urinary protein and creatinine concentrations.

In addition, our results showed that the early postnatal ACR
was significantly elevated in both RDS and non RDS group.
This may be due to the use of antenatal steroids and surfactant
therapy, which was used to the infants in our study. The
prevalence of antenatal steroid use may explain why there was
no relationship between RDS and MA in our study. Increased
permeability of the alveolar capillaries plays an important role in
the pathogenesis of RDS in preterm infants (19). Protein levels
are high in alveolar fluid because of the leakage of albumin and
other proteins into the alveolar space (12,19). Albumin in the
alveolar space then contributes to the pathogenesis of RDS
by inactivating surfactant (20). Antenatal steroids are known
to accelerate fetal lung maturity and have an important role
in preventing RDS (19). Fluid and electrolyte balance is often
impaired during the early postnatal period in preterm infants
with RDS and previous studies have shown low levels of plasma
proteins in neonates with RDS (6,19). In our study, there was
also a significant correlation between the serum albumin level
and ACR.

Studies demonstrated that protein excretion is greater in
infants with lower gestational ages (21,22). Our results indicate
that, although the ACR was not significantly associated with
gestational age or birth weight, excretion of urinary protein
is higher in preterm infants. Several pediatric studies have
suggested an association between low serum albumin and
prolonged hospitalization and mortality (8,9). However, no
studies have shown the relationship between serum albumin
concentrations and MA in infants. In the current study, we did
not find a significant correlation between the ACR and serum
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albumin levels. This suggests that MA may be associated
with tubular dysfunction rather than with serum albumin
concentrations.

CONCLUSION

The association between clinical disorders and ACR in preterm
infants remains undefined. In this report we demonstrated that
the ACR in the first days of postnatal life increases in early
neonatal sepsis. In this report we also determined cut off values
of ACR in preterm infants. Our findings indicate that ACR is a
simple, inexpensive and useful tool that may be useful for the
prediction and early diagnosis of early neonatal sepsis. Further
studies on this issue with a larger group of infants need to be
initiated.
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Paracolic Lymph Nodes: A Novel Diagnostic Sign For
Pediatric Perforated Appendicitis?
Parakolik Lenf Nodu: Pediatrik Perfore Apandisitte Yeni Bir Tani

Belirteci Olabilir mi?
Cigdem UNER', Ibrahim KARAMAN 2

1 University of Health Sciences Turkey, Dr. Sami Ulus Maternity and Children Health and Research Application Center, Department of
Radiology, Ankara, Turkey
2 Dr. Sami Ulus Maternity and Children Health and Research Application Center, Department of Pediatric Surgery, Ankara, Turkey

ABSTRACT

Objective: Acute appendicitis is the most common reason for emergency abdominal surgery in pediatric population.
Ultrasonography (US) is a widely used modality to diagnose acute appendicitis. Despite its success in diagnosing acute
appendicitis, US have been reported to have a poor diagnostic accuracy to detect perforated appendicitis. We have
frequently encountered lymph nodes around transvers colon in pediatric perforated appendicitis cases. We mainly aim
to evaluate the accuracy of paracolic lymph node presence as a new diagnostic marker for perforated appendicitis.

Material and Methods: We have evaluated the US reports and/or images of the patients referred to radiology
department with a clinical suspicion of acute appendicitis. Paracolic lymph node presence and sonographic findings
indicating perforated appendicitis were recorded. Patients were divided into three subgroups according to their final
diagnosis: Acute appendicitis, perforated appendicitis, others.

Results: Mean age of the population was 14.9+2.3 years. There were 300 acute appendicitis cases, 71 perforated
appendicitis cases, and 92 other diagnosis cases (4 lymphoid hyperplasia, 88 normal appendix). Rates of lymph
node presence in paracolic area were 41/300 (13.6%) in acute appendicitis subgroup, 58/71 (81.6%) in perforated
appendicitis subgroup, and 4/92 (4.34%) in other diagnosis subgroup. A longest diameter of a paracolic lymph node >
8.5 mm seemed to be a good predictor for perforated appendicitis diagnosis (sensitivity 85%, specificity 77%).

Conclusion: We showed a statistically significant association between paracolic lymph node presence and perforated
appendicitis. This sign can serve to confirm perforated appendicitis diagnosis over simple appendicitis.

Key Words: Children, lymph node, Perforated appendicitis, Ultrasound

0oz

Amac: Akut apandisit, pediatrik popUlasyonda, acil abdominal cerrahinin en sik sebebidir. Ultrasonografi (US) akut
apandisit tanisinda sik kullanilan bir géruntileme yéntemi olmakla birlikte, perfore apandisit vakalarini tespit etmede
yetersiz kalabilmektedir. GUnlUk pratikte, perfore akut apandisit olgularinda, transvers kolon ¢evresinde, siklikla reaktif
lenf nodlan tespit etmekteyiz. Bu olgulardan yola cikarak, pediatrik perfore akut apandisit olgularini tespit etmede,
parakolik lenf nodu varliginin yeni bir tanisal US kriteri olabilme ihtimalini arastirmayi amagcladik.

Gerec ve Yontemler: Retrospektif karakterdeki bu calisma igin, akut apandisit klinik tanisi ile radyoloji birimine
yonlendirilen hastalarin, US gdrintdleri/raporlar taranmis, US bulgulan ve parakolik lenf nodu varligi not edilmistir. Perfore
apandisit ile iligkili parakolik lenf nodu varligi ve sonografik bulgular kaydedildilmistir. Hastalar kesin tanilarina gére G¢ alt
gruba ayrildi: akut apandisit, perfore apandisit ve digerleri.

Bulgular: 300 akut apandisit vakasli, 71 perfore apandisit vakasi ve “diger tani” grubunda 92 hasta vardi. Her grupta
perikolonik lenf nodu varligi sikligi su sekildeydi: Akut apandisit alt grubunda 41/300 (% 13.6), perfore apandisit alt
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grubunda 58/71 (% 81.6) ve diger tani grubunda 4/92 (% 4.34) hasta bulunmaktaydi. Perfore apandisit tanisi i¢in en az 8.5 mm ¢apinda
bir parakolik lenf nodu varligi iyi bir dianostik kriter olarak belirlendi (duyarliik% 85, 6zgullik% 77).

Sonug: Parakolik lenf nodu varlidi ile perfore apandisit arasinda istatistiksel olarak anlamli bir iligki oldugunu gosterdik. Parakolik enf nodu
varligi, perfore apandisit oldugundan sUphelenilen vakalarda taniyr dogrulamaya yardimci olabilir.

Anahtar Sozciikler: Cocuk, Lenf nodu, Perfore apandisit, Ultrason

INTRODUCTION

Acute appendicitis (AA) is the most common reason for
emergency abdominal surgery in pediatric population.
Perforation of appendix is one of the most common
complications of AA (1). Perforation rates have been reported
between 23%-73% (2). Children younger than 5 years of age
were defined to have greater risk for perforation (3). Prompt
identification of perforation is important, because AA is treated
surgically, meanwhile perforated appendicitis (PA) can be
managed conservatively (4).

Ultrasonography (US) is a widely used and successful modality
to diagnose AA in children with its high diagnostic accuracy,
being easily accessible, noninvasive, and lack of ionizing
radiation (5, 6). Despite its success in diagnosing AA, US has
been reported to have a poor diagnostic accuracy to detect
PA. Sensitivity and specificity of US to differentiate PA from
AA has been reported between 23% to 48%, 93% to 100%,
respectively (7, 8). Appendix perforation decompresses the
appendix, its diameter diminishes, and it becomes more difficult
to visualize the appendix. Hence, diagnosing PA becomes
more difficult, when appendix cannot be visualized (4). Seeing
that, additional sonographic findings become more important in
PA diagnosis. In the literature, some additional US findings (e.g.
loculated fluid collection, echogenic mesenteric fat, presence of
abscess and/or appendicolith, liver echotexture, intraperitoneal
fluid etc.) their diagnostic accuracy, as well as the diagnostic
accuracy of their combinations, have been evaluated (1, 4).

During our clinical practice, we have frequently encountered
lymph nodes around transvers colon especially next to liver in
pediatric perforated appendicitis cases. In the current study, we
mainly aim to evaluate the accuracy of lymph node presence in
paracolic space as a new diagnostic marker for PA.

MATERIALS and METHODS

The local institutional review board approved the current
retrospective study (Consent number: 2019-16-12/201912).
Informed consent was waived because of the retrospective
design. The study data was collected between January 2013
and December 2018.

We have evaluated the US reports and images (if present) of
all the patients referred to radiology department with a clinical
suspicion of AA. We have excluded the ones without sufficient

US information and precise diagnosis. Also, we have excluded
the patients who had a confirmed diagnosis to cause paracolic
(around transvers colon, especially next to liver) lymph nodes,
such as chronic liver disease, inflammatory bowel disease,
gastrointestinal infection etc. According to mentioned method,
we have evaluated 814 cases and, included 463 cases into the
study.

US examinations for appendix is performed in the supine position
with 7 MHz linear transducer, with using graded compression,
beginning from the point at which the patient indicates maximal
pain, and then continuing from the hepatorenal fossa through the
right lower quadrant. Examinations of paracolic area performed
with both 7 MHz linear and 3.5 MHz convex transducers (iU22
Philips Healthcare, Best, the Netherlands; and Aplio, Toshiba
Medical Systems, Japan) (Figure 1-4).

We have also recorded additional US findings (periappendiceal
echogenicity, abscess, free fluid in periappendiceal area, and
complex free fluid in periappendiceal area) in PA cases (Figure
5).

All AA diagnosis was confirmed pathologically, PA diagnosis
was based on radiological reports and clinical follow up data.
Normal appendix results were confirmed pathologically and
according to clinical follow up data.

Patients were divided into three subgroups according to their
final diagnosis: Acute appendicitis, perforated appendicitis,
others (lymphoid hyperplasia and normal appendix).

Statistical analysis:

Data were analyzed using Package for Social Sciences
(SPSS) for Windows 20 (IBM SPSS Inc., Chicago, IL). Normal
distribution of the data was evaluated with the Kolmogorov-
Smirnov test. Numerical variables with normal distribution were
shown as mean =+ standard deviation. The variables not with
normal distribution were shown as minimum-maximum values.
Consecutive variables were evaluated with student’s t test and
Mann-Whitney U test. Categorical variables were compared
by Chi square test and Fisher exact test. Logistic regression
was performed to evaluate the relationship between perihepatic
lymph nodes and additional sonographic findings in PA cases.
ROC curve analysis was applied for diagnostic performance
evaluation of perihepatic lymp node sizes for PA diagnosis.
Youden index was used to define predictive values of PA. A two
tailed value of p< 0.05 was considered statistically
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RESULT

According to US results, 301 patients were diagnosed as AA,
67 patients were diagnosed as PA, 95 patients were diagnosed
as normal appendix. When final diagnosis was evaluated; there
were 300 AA cases, 71 PA cases, and 92 other diagnosis cases
(4 lymphoid hyperplasia, 88 normal appendix) were included
into the current study.

Mean age of the whole population was 14.9+2.3 years. There
were 224 females (48.3%) and 239 males (51.6%) (Table 1).

Rates of lymph node presence in paracolic area were 41/300
(13.6%) in AA subgroup, 58/71 (81.6%) in PA subgroup, and

Table I: Final diagnosis included in other diagnosis subgroup in

detail.

Diagnosis Number
Acute gastroenteritis 25
Familial Mediterranean Fever 8
Mesenteric lymphadenitis 11
Crohn’s Disease 4
Pain related to menstrual period 20
Pelvic inflammatory disease 10
Diverticulitis
Epiploic appendicitis 3
Omental infarction 6
Table II: Mean age and sex of the population.

Sex

Mean age (years
ge ly ) Male Female

Acute Appendicitis 16.8+2.2 163 137
Perforated Appendicitis 12117 31 40
Others 14.3+1.9 45 47
Whole population 14.9+2.3 239 224

Table llI: Paracolic lymph node presence rates.

Paracolic lymph node presence
(%)

Acute Appendicitis 41/300 (13.6%)
Perforated Appendicitis 58/71 (81.6%)
Others 4/92 (4.34%)

Whole population 103/463 (22.2%)

Table IV: Mean longest paracolic lymph node diameters.

Mean longest perihepatic lymph
node diameter (mm)

Acute Appendicitis 7.8+1.8
Perforated Appendicitis 8.7+2.3
Others 7.6+2.7
Whole population 8.3+1.9
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Table V: Correlation between US parameters and paracolic
lymph node presence.

p
Increased periappendiceal echogenicity 0.5
Periappendiceal abscess 0.001
Perforation in appendix wall 0.07
Free fluid in periappendiceal area 0.2
Complex free fluid in periappendiceal area 0.021

p< 0.05 was considered statistically significant

Table IV: Diagnostic performance of paracolic lymph node and
additional sonographic criteria in PA diagnosis

OR P
Perforation in appendix wall 1.98 0.023
Periappendiceal abscess 1.47 0.012
Paracolic lymp node presence 1.43 0.082
Complex free fluid in periappendiceal area 1.13 0.04

p< 0.05 was considered statistically significant

4/92 (4.34%) in other diagnosis subgroup (Table Il). Among
4 patients who had a lymph node in paracolic area in other
diagnosis subgroup, 2 patients had pathologically confirmed
lymphoid hyperplasia of appendix diagnosis.

Mean longest diameter of paracolic lymph nodes was 8.3+2
mm (5-12 mm) in whole population. Mean longest diameter of
paracolic lymph nodes were significantly higher in PA subgroup
(Table 11I).

According to regression analysis results; among additional
sonographic  criteria, presence of complex free fluid in
periappendiceal area and presence of periappendiceal abscess
increases the possibility of paracolic lymph node presence
(OR=1.12, p=0.021; OR=1.97, p=0.001 respectively) (Table IV).

To define the performance of paracolic lymph nodes presence
to predict PA diagnosis, ROC curves were created. The
AUC estimate was 0.89 (95% ClI, 0.80-0.98), the AUC value
confirmed the diagnostic efficacy of paracolic lymph nodes.
According to Youden’s index values, a longest diameter of a
paracolic lymph node > 8.5 mm seemed to be a good cut-off
point to predict PA diagnosis (sensitivity 85%, specificity 77%).

DISCUSSION

We found that PA caused paracolic lymph node presence more
frequently than AA. Also, mean longest diameter of paracolic
lymph nodes were greater if the diagnosis was PA, rather than
AA. The possibility of seeing a paracolic lymph increased,
in the presence of complex free fluid in and/or abscess in
periappendiceal area. Paracolic lymph nodes greater than 8.5
mm increased the possibility of PA diagnosis.



Paracolic Lymph Nodes in Appendix Perforation 369

Figure 1: 12 year old male, perforated appendicitis. Paracolic lymph nodes are seen in
paracolic area (liver: white arrow, transvers colon: black arrow, lymph nodes: asteriks)

Figure 2: 5 year old female, perforated
appendicitis. Lymph node can be seen
(asteriks) located inferiorly to transvers colon
(black arrow).

Figure 3: 8 year old female, perforated appendicitis. Lymph nodes
(between calipers in a; asteriks in b) are located behind the rectus
abdominis muscle (white arrow).

Figure 5: 4 year old male, perforated appendicitis. Abscess in
periappendiceal area (asteriks).

Acute appendicitis is a common surgical emergency, and
its incidence is four times greater in children than the overall
population.  Approximately 23-73% of pediatric acute
appendicitis cases could be perforated. Most of the perforations
occur within 72 hours of symptom onset (2, 9). Perforation
is more common in children younger than 5 years of age,
and periappendiceal abscess formation is more commonly
encountered before 10 years of age (10).

PAis still a well-known diagnostic challenge in the US evaluation
of acute abdominal pain in pediatric population. A reliable US
examination can guide the treatment without ionizing radiation
exposure. In the literature, there are many studies evaluating the
diagnostic accuracy/performance of readily known US criteria,

Figure 4: 10 year old male, mesenteric lymphadenitis. Paracolic
lymph node (a), and its CDUS examination. Appendix vermiformis
cannot be visualized in US examination, caecum and terminal ileum
were edematous. Radiological diagnosis was possible perforated
appendicitis; the final diagnosis was constituted as mesenteric
lymphadenitis.

however it is still stated that PA is a sonographic diagnostic
challenge (4, 11, 12). As far as we know, there is not a recent
study to request a new, different US criterion for PA diagnosis.
Hence, as proposing paracolic lymph node presence as an
alerting factor for PA diagnosis, we contribute to the preexisting
literature.

Lymphatic fluid of the appendix drains into iliocolic lymph
nodes which are located mainly around the iliocolic artery (13)
(Figure 6). It can be inferred that as the inflammation increases,
enlargement of the lymph nodes proceeds from lower iliocolic
lymph nodes into the upper iliocolic lymph nodes. Since lower
lymph node group is situated between intestinal and colonic
loops more than upper group, it can be more difficult to detect
lymph node enlargement at this level. We think that with the
perforation, enlargement of upper lymph nodes becomes
more prominent and it becomes easier to detect them around
paracolic area.

Perforated appendicitis creates a more prominent inflammation
than simple appendicitis both in periappendiceal area and
whole body (14). This can also support the high prevalence of
paracolic lymph node presence, and having a higher longest
paracolic lymph node diameter in PA subgroup.
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Figure 6: Lymphoid drainage of appendix vermiformis.

Complex fluid collection and abscess in periappendiceal area,
both, increases the inflammatory response by the presence
of infection (12). We found that the presence of these findings
increased the possibility of detecting paracolic lymph nodes,
rather than other US criteria. This relationship also supports
the possible relationship between the level of infection and
presence of paracolic lymph nodes, mentioned before.

According to ROC analysis, longest diameter of paracolic lymph
nodes can be used to differentiate perforated appendicitis
cases from acute appendicitis. This result supports the idea of
using paracolic lymph nodes presence as a novel diagnostic
parameter for detecting PA cases.

This study has some limitations. First of all, we have evaluated
the diagnostic value of paracolic lymph nodes in patients with a
clinical diagnosis of acute appendicitis; also we have excluded
the patients having diagnosed pathologies to cause paracolic
lymph node. Hence, we have studied in a very homogenized
and standardized population; our results do not reflect the entire
population successfully. Such as, concurrence of appendicitis
and inflammatory bowel disease or chronic liver disease is not
subject of the current study. Seeing that presence of paracolic
lymph node cannot serve as an independent diagnostic criterion
for PA, instead it is only useful in cases, when the radiologist
is sure of appendiceal inflammation presence however, he/
she cannot find satisfactory evidence to claim perforation over
simple appendicitis.

In addition, we did not compare the diagnostic performance of
paracolic lymph node presence in comparison with the other
US findings of PA; because the US reports did not contain the
same additional US findings of PA.

Finally, retrospective nature of the study and limited patient
number are some of the limitations to mention. Further
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prospective studies can enlighten better the diagnostic
performance of paracolic lymph node presence.

To conclude; we showed a statistically significant association
between paracolic lymph node presence and perforated
appendicitis. When the other possible reasons of paracolic
lymph node presence are ruled out, this sign can serve to confirm
perforated appendicitis diagnosis over simple appendicitis.
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Effects of the Initial Platelet Value on the Outcomes of Patients
in the Pediatric Intensive Care Unit

Cocuk Yogun Bakim Unitesinde Basvuru Trombosit Degerinin Hasta
Sagkalimina Etkisi
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Of A0 ABSTRACT

Objective: Thrombocytopenia is a common haematological finding in critically ill patients. Studies have shown that
decreased platelet counts are associated with prolonged hospitalisation, increased costs, and mortality in adult
populations. However, not enough studies have investigated the incidence of thrombocytopenia and the relationship
between thrombocytopenia and the prognoses of paediatric patients who require treatment in the intensive care unit.
We evaluated the effects of initial platelet counts on the outcomes of pediatric intensive care unit patients.

Material and Methods: We performed a retrospective analysis of the records of all patients admitted to the pediatric
intensive care unit between October 2016 and December 2017. The relationship between the initial thrombocyte counts
and the need of invasive mechanical ventilation and non-invasive mechanical ventilation,inotropic drug use, continuous
renal replacement need, duration of hospitalization and mortality rate were investigated.

Results: Totally 387 patients were included in the study. Patient ages ranged from 1 month to 17 years, and the most
frequent diagnoses were respiratory diseases (144 patients; 37.2%). There was a statistically significant relationship
between thrombocyte levels of the first complete blood count performed during admission and invasive mechanical
ventilation, non-invasive mechanical ventilation, inotropic drug use, mortality, acute kidney injury, and continuous renal
replacement therapy. The odds ratios (ORs) and relationship between prognostic factors and thrombocytopenia were
calculated using logistic regression models. ORs were 4.616 for continuous renal replasman therapy, 6.682 for inotropic
drug use, and 3.649 for mortality. The survival analysis revealed that lower platelet counts were associated with poorer
survival.

Conclusion: A low platelet count at the time of admission to the PICU should be considered an independent risk factor
that increases mortality and morbidity and prolongs hospitalisation. Extensive care should be provided to this group of
patients.

Key Words: Critically ill children, Prognosis, Thrombocytopenia

oz

Amac: Trombositopeni, kritik hastalardaki ortak bir hematolojik bulgudur. Arastirmalar, trombosit sayisindaki azalmanin,
hastanede yatis stresinin uzamasi, artan maliyetler ve yetiskin populasyonunda mortalite ile iliskili oldugunu géstermistir.
Ancak, trombositopeninin gortlme sikigini ve trombositopeni ile yogun bakim Unitesinde tedavi gerektiren pediatrik
hastalarin prognozlar arasindaki iliskiyi arastiran yeterli galisma yoktur. Bagvuru trombosit sayisinin cocuk yogun bakim
Unitesi hastalarindaki sonuglarini degerlendirdik.

Gerec ve Yontemler: Cocuk yogun bakim Unitesine Ekim 2016 - Aralik 2017 tarihleri arasinda basvuran tim hastalarin
kayitlarinin geriye dénUk olarak inceledik. Bagvuru trombosit sayilari ile invaziv mekanik ventilasyon ihtiyaci ve non-invaziv
mekanik ventilasyon ihtiyaci, inotropik ilag kullanimi arasindaki iliski, strekli renal replasman ihtiyaci, hastanede yatis
sUresi ve mortalite oranlari arastirildi.
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Bulgular: Calismaya toplam 387 hasta dahil edildi. Yas dagiimlari 1 ay ile 17 yil arasinda degismekte olup, ortalama hasta yasi 3.95 +
4.80’di. Hastalarin en sik basvuru tanisi solunum sikintisiydi (144 hasta;% 37.2). Basvuru sirasindaki ilk tam kan sayimi trombosit seviye-
leri ile invaziv mekanik ventilasyon, invaziv olmayan mekanik ventilasyon, inotropik ilag kullanimi, mortalite, akut bdbrek hasari ve strekli
bdbrek replasman tedavisi arasinda istatistiksel olarak anlamli bir iliski vardi. Trombosit sayisi igin receiver-operator characteristic (ROC)
egrilerinin analizi, 102.000’lik bir kesim degerinde 6lim oraninin% 92.7 duyarliiga ve % 53.1 6zgullige sahip oldugunu gdstermistir. Odds
oranlar (OR’ler), prognostik faktorler ve trombositopeni ile arasindaki iligki lojistik regresyon modelleri kullanilarak hesaplandi. ORs surekli
renal replasman tedavisi icin 4.616, inotropik ila¢ kullanimi igin 6.682 ve mortalite icin 3.649°du.

Sonug: Cocuk yogun bakima yatis sirasindaki distk trombosit sayisi, mortalite ve morbiditeyi artiran ve hastanede yatis stresini uzatan
bagimsiz bir risk faktérd olarak distntimelidir. Bu hasta grubuna daha yakin izlem yapilimalidir.

Anahtar Sozciikler: Kritik cocuk hasta, Prognoz, Trombositopeni

INTRODUCTION

Scoring systems such as Pediatric Logistic Organ Dysfunction
(PELOD) and Pediatric Risk of Mortality (PRISM) were
developed to objectively evaluate the prognosis and mortality of
critically ill children (1). Platelet count is one of the PRISM score
parameters. Thrombocytopenia is a common hematological
finding in critically ill patients that can be observed in the
blood parameters of pediatric intensive care unit (PICU)
patients due to sepsis, haemolysis, or bleeding. Studies have
shown that decreased platelet counts are associated with
prolonged intensive care unit (ICU) hospitalizations, increased
costs, and mortality in adult populations (2,3). It has also
been revealed that platelet values can be used to determine
prognoses (2-4). However, few studies have investigated the
incidence of thrombocytopenia and the relationship between
thrombocytopenia and the prognoses of pediatric patients
who require treatment in the PICU. This study evaluated the
relationship between platelet count and prognosis on admission
to the PICU.

MATERIAL and METHODS

Study Design

We performed a retrospective analysis of the records of all
patients admitted to the PICU between October 2016 and
December 2017. Our tertiary, multidisciplinary PICU is located
in a training and research hospital, and it provides health care
for children from 1 month to 18 years of age. It has 12 beds, 11
ventilators, and two isolation rooms. A paediatric intensive care
specialist, two assistants, and 27 nurses provide care.

All clinical investigations were conducted according to the
principles expressed in the Declaration of Helsinki. The
retrospective protocol of this study was approved by the
institutional ethics committee (Health Sciences University,
Okmeydani Training and Research Hospital, Ethics Committee,
no: 2017-763; November 21, 2017). All study-related
anonymized data, computer codes, and protocols are available
on reasonable request.

Patient Population and Data Collection

Electronic and medical records were retrospectively searched
to collect data. We excluded patients with a PICU stay <24
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h, patients who died during the first day after admission,
and patients with hematological and oncological diseases.
Demographic data, reason for hospitalisation, underlying chronic
diseases, and initial platelet counts were recorded. To obtain
hemogram measurements, peripheral blood was collected in
an EDTA vacutainer tube and analysed by an automated blood
cell counter (Cell-Dyn 3700; Abbott Laboratories, Chicago, IL,
USA). Approval was obtained from the local ethics committee
(2017-763).

The relationships between the initial platelet counts and invasive
mechanical ventilation (IMV) support, noninvasive mechanical
ventilation (NIV) support, the need for inotropic drugs, acute
kidney injury (AKI) development, continuous renal replacement
therapy (CRRT), sepsis, thrombocytopenia-associated multiple
organ failure (TAMOF), and mortality were evaluated.

Patients were divided into three groups according to the
thrombocytopenia status and compared regarding prognoses.
Thrombocytopenia was defined as a platelet count <150.000/
mmée. The severity of thrombocytopenia was classified as mild
(platelet count 100.000/mm?® to 149.000/mm?), moderate
(platelet count 50.000 to 99.000/mm?), or severe (platelet
count <50.000/mm?) (5). Platelet counts were correlated with
the PRISM score, as shown in the boxplot graphic (Figure 4).

The PRISM Il score was calculated using the lowest and
highest systolic blood pressure values during the first 24 hours
for each patient and the diastolic blood pressure, heart rate
and respiratory rate per minute, PaO,/FO,, PaCO,, calcium,
potassium, glucose, bicarbonate level, pupillary response,
Glasgow coma score, prothrombin time-partial thromboplastin
time, and serum total bilirubin.

Acute kidney injury was defined as oliguria (urine output <0.5
ml/kg/h) and increased serum creatinine level based on the
patient’s age or 1.5-fold increase in basal creatinine level within
24 hours. The estimated glomerular filtration rate was calculated
according to the original Schwartz formula. Additionally, when
measuring serum urea and creatinine levels, the glomerular
filtration rate was measured routinely by our laboratory using
a scale. Patients with sepsis or septic shock were diagnosed
according to the Surviving Sepsis Campaign Guidelines (6).

Statistical Analysis

The SPSS program (version 21.0; IBM, SPSS Inc., Chicago,
IL, USA) was used for statistical analyses. Numerical data
were expressed as mean + standard deviation. Categorical



data were expressed as frequency (n) and percentage (%).
Differences between the two groups were analysed by one-
way analysis of variance (ANOVA). The Pearson test was used
to correlate two continuous variables with normal distribution.
The receiver-operator characteristic (ROC) curve was used
to assess the thrombocyte count, prognostic factors, and
mortality. Multivariate binary logistic regression models were
used to calculate the odds ratios (ORs) and 95% confidence
interval (Cls) for prognoses. Survival data were calculated
using the Kaplan-Meier log-rank statistical analysis. Statistical
significance was accepted as p<0.05.

The cut-off and area under the curve (AUC) values were
interpreted using the ROC analysis in accordance with the
methods of Dirican et al (7). An AUC value of 0.5 corresponded
to random chance, and an AUC value of 1.0 indicated perfect
accuracy of the ROC curve (8, 9).

RESULTS

Demographics

Records of 387 patients were included in the study (Figure 1).
The demographic characteristics of the patients are shown in
Table I. There were 210 (54.3%) male patients and 177 (45.7%)
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female patients. Age distributions ranged from 1 month to 17
years, and the mean patient age was 3.95+4.80 years. The
most frequent diagnoses of patients were respiratory system
diseases (144 patients; 37.2%), and the other diagnoses
were neurological disease, sepsis, and intoxication. The most
common cause of respiratory system diseases was lower
respiratory tract infections such as bacterial and viral pneumonia
(109 patients). The mean duration of the PICU stay was
7.17+£10.63 days. IMV was used for 111 (28.9%) patients, and
NIV was used for 168 (43.5%) patients. After extubation, NIV
was used for 56 patients. AKI developed in 96 (24.8%) patients
during the PICU stay, and 46 of these patients underwent
CRRT. The remaining patients were administered supportive
treatments. Peritoneal dialysis and intermittent dialysis were not
performed. Dobutamine (27 patients) and milricor (29 patients)
were also used. Eighty-nine (23.0%) patients were treated
with inotropic drugs. The most commonly used inotropic drug
was noradrenaline (72 patients). Extracorporeal membrane
oxygenation (ECMO) was performed for six patients. Fourteen
of the patients (3.6%) were lost during the PICU stay.

Prognostic factors associated with thrombocyte count

There was a statistically significant relationship between
thrombocyte levels of the first complete blood count performed
during admission and IMV support (p=0.010), NIV support

Table I:Demographic Characteristics of Patients in the Paediatric Intensive Care Unit Between October 2016 and December 2017.

No. of patients

n=387
n (%)/Mean + SD

Sex o
Male 210 (54.30/0)
Female 177 (45.7%)

Reason for hospitalisation
Respiratory system disease 144 (37.2%)
Cardiovascular disease 19 (4.9%)
Neurologic disease 64 (16.5%)
Sepsis 58 (15.0%)
Intoxication 40 (10.3%)
Trauma 15 (3.9%)
Other 47 (12.1%)

Age 1 month to 17 years (3.95+4.80 years)

Acute kidney injury 96 (24.8%)

Inotropic medication 89 (23.0%)

CRRT 46 (11.9%)

IMV 111 (28.9%)

Duration of stay in the PICU, days 7.17+10.63

Central venous catheter 235 (60.7%)

ECMO 6 (1.6%)

PRISM IIIl 17.20+£18.77

Mortality 14 (3.6%)

NIV 168 (43.5%)

Thrombocyte count <100.000/mm? 30 (7.8%)

CRRT: Continuous renal replacement therapy; IMV: invasive mechanical ventilation; PICU: paediatric intensive care unit; ECMO: extracorporeal
membrane oxygenation; PRISM: Pediatric Risk of Mortality score; NIV: noninvasive mechanical ventilation
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Table II: Prognostic Factors and Thrombocyte Count.

Thrombocytes (mm?®) p

IMV support

Yes 302.688+189.273 0.010

No 365.397+169.490
NIV support

Yes 385.434+191.598 <0.001

No 312.498+157.322
Inotropic medication

Yes 280.566+198.932 <0.001

No 367.894+165.176
Mortality

Yes 233.000+188.008 0.0283

No 352.420+175.502
Acute kidney injury

Yes 260.931+208.573 <0.001

No 364.236+165.384

Continuous renal replacement therapy

Yes 164.125+116.233 <0.001

No 359.288+174.283
Duration of stay in PICU

7 days or less 341.256+162.243 0.780

More than 7 days 334.546+208.702

IMV: Invasive mechanical ventilation; NIV: Noninvasive mechanical ventilation; PICU: Pediatric intensive care unit
Table lll: Comparison of Prognostic Factors for Thrombocytopenic Patients and Non-Thrombocytopenic Patients.
Thrombocyte count
<50.000 mm? 50-100.000 mm? >100.000 mm? p
(n=8) (n=22) (n=355)

Sex

Male 6 (75.0%) 13 (69.1%) 184 (51.8%) 0.356

Female 2 (25.0%) 9 (40.9%) 171 (48.2%)
Age, year 4.56+4.50 5.46+5.19 3.56+4.34 0.181
IMV support 7 (87.5%) 9 (40.9%) 95 (26.7%) <0.001
Inotropic medication 7 (87.5%) 15 (68.2%) 67 (18.9%) <0.001
Acute kidney injury 8 (100%) 13 (69.1%) 75 (21.1%) <0.001
Continuous renal replacement therapy 5 (62.5%) 9 (40.9%) 32 (9.0%) <0.001
NIV support 4 (50.0%) 6 (46.3%) 158 (43.1%) 0.161
Mortality 4 (50.0%) 4 (18.2%) 6 (1.7%) <0.001
Duration of stay in PICU >7 days 3 (37.5%) 11 (50.0%) 125 (35.2%) 0.111
Duration of stay 14.75+12.41 8.90+13.66 7.64+£10.55 0.169
PRISM llI 40.00+9.47 25.06+21.10 12.36+10.12 <0.001
Sepsis 5 (62.5%) 13 (59.1%) 40 (11.3%) <0.001
TAMOF 5 (62.5%) 15 (68.2%) 14 (3.9%) <0.001

IMV: Invasive mechanical ventilation; NIV: noninvasive mechanical ventilation; PIC: pediatric intensive care unit; PRISM: Pediatric Risk of

Mortality score; TAMOF: thrombocytopenia-associated multiple organ failure

patients with and without thrombocytopenia. IMV (p<0.001),
inotropic drug use (p<0.001), mortality (p<0.001), PRISM lII
score (p<0.001), AKI (p<0.001), the need for CRRT (p<0.001),
sepsis (p<0.001), and TAMOF (p<0.001) were statistically
higher in the thrombocytopenic groups (Table lI).

(p<0.001), inotropic drug use (p<0.001), mortality (p=0.023),
AKI (p<0.001), and CRRT (p<0.001) (Table II).

Patients were divided into three groups according to the
thrombocytopenia status (Table Ill). There was no statistically
significant difference in terms of age and sex when comparing

Turkiye Gocuk Hast Derg/Turkish J Pediatr Dis / 2020; 14: 371-378



Table IV: ROC Analysis of Prognostic Factors for PICU Patients.

The effect of platelet counts on prognosis in critically il children 375

95% ClI
Parameter AUC SE p Lower Upper ?;Jatl-u(;ﬁ Sensitivity  Specificity
Limit Limit
AKI 0.692 0.037 <0.001 0.619 0.766  265.000 72.8% 61.4%
CRRT 0.825 0.038 <0.001 0.750 0.901  146.000 90.3% 55.9%
IMV support 0.584 0.033 0.013 0.519 0.659  148.000 90.1% 23.9%
Inotropic drug use 0.669 0.036 <0.001 0.598 0.741 152.000 93.2% 36.9%
Duration of stay >7 days 0.481 0.032 0.533 0.419 0.543  334.500 46.1% 51.6%
Mortality 0.822 0.077 <0.001 0.671 0.974  102.000 92.7% 53.1%

AKI: acute kidney injury; CRRT: Continuous renal replacement therapy; IMV: Invasive mechanical ventilation

Table V: Logistic Regression Analysis of Prognostic Factors for Thrombocytopenic Patients.

Risk p Odds Ratio 95% Confidence Interval
Acute kidney injury 0.201 2.072 0.678-6.334
Continuous renal replacement therapy 0.007 4.616 1.526-13.967
Invasive mechanical ventilation 0.765 0.637 0.430-3.969
Noninvasive mechanical ventilation 0.994 0.997 0.451-2.204
Inotropic drug use 0.002 6.682 2.010-22.213
Mortality 0.012 3.649 0.734-12.979
Analysis of ROC curves of the correlation between DISCUSSION

platelet counts and prognostic factors

Analyses of ROC curves for the thrombocyte counts showed
that with a cut-off value of 153.500, mortality had 83.1%
sensitivity and 79.2% specificity, AKI had 72.8% sensitivity
and 61.4% specificity, CRRT had 90.3% sensitivity and 55.9%
specificity, IMV support had 63.2% sensitivity and 51.4%
specificity, and inotrope use had 70.3% sensitivity and 58.6%
specificity. Duration of stay had low sensitivity and specificity
(Table V). The relationship between the thrombocyte count
and mortality is shown in Figure 2. Determination of the PRISM
Il score using the ROC curve is shown in Figure 3. Patients
were divided into four groups according to their platelet counts.
Those with lower platelet counts had higher PRISM Il scores,
as seen in the boxplot graphic (Figure 4).

Logistic regression analysis of prognostic factors in
terms of platelet counts

The ORs and relationship between prognostic factors and
thrombocytopenia were calculated using logistic regression
models. ORs were 2.072 (Cl, 0.678-6.334) for acute kidney
injury, 6.682 (Cl, 1.896-13.962) for inotropic drug use, and
3.649 (Cl, 0.734-12.979) for mortality (Table V).

Survival data from the Kaplan-Meier survival analysis

The Kaplan-Meier log-rank statistic performed to determine
the survival distribution regarding platelet counts <100.000 and
mortality during the PICU stay indicated a significant difference
between groups (p < 0.001) (Figure 4).

This study evaluated the effects of initial platelet counts on the
outcomes of paediatric intensive care unit (PICU) patients. We
found that a low platelet count at the time of admission to the
PICU should be considered an independent risk factor that
increases mortality and morbidity and prolongs hospitalization.

Thrombocytes are blood elements that occur during the
first phase of haemostasis. In healthy people, bone marrow
megakaryocytes produce 150 billion platelets per day, and
the average life span of platelets is 10 days. The peripheral
thrombocyte count is controlled by thrombopoietin, which
regulates platelet production in bone marrow, platelet pools in
the liver and spleen, and the reticuloendothelial system (10,11).
Therefore, we did not include hematology and oncology
patients in our study.

Thrombocytopenia, which is the most common cause of
bleeding, is a haematological disorder frequently encountered
in hospitalised patients. Sepsis is among these hematological
disorders (5,6). During sepsis, platelets accumulate in the
infammation pathway, thus leading to microcirculation
deterioration and organ dysfunction. However, beneficial
effects of platelets during sepsis include reduced vascular
permeability and contributions to the inflammatory process,
host defence mechanisms, and wound healing (12,13). In
our study, 58 (15%) patients had sepsis. An additional five
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412 patients admitted to PICU from October 2016 and
December 2017

11 patients were excluded
they were in the PICU
for less than 24 hours

14 patients were excluded
because of hematological or
oncologic malignity.

.
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Figure 3: Comparison of ROC curves of PRISM Il scores to determine
mortality in the PICU.

of eight severe thrombocytopenia patients had sepsis. Two
of the five patients with severe thrombocytopenia died. They
had late-stage meningococcemia and were administered
ECMO. Furthermore, the incidence rates of sepsis and TAMOF
in the thrombocytopenia group in our study were statistically
significantly high. Kaur et al. (14) reported that thrombocytopenia
was commonly associated with sepsis and mortality rate was
higher in these patients.

In the literature, the incidence of thrombocytopenia in PICU
patients ranges from 13% to 58% (15,16). This difference is
explained by the various study populations, inclusion criteria,
and different definitions of thrombocytopenia. In our study,
the incidence of thrombocytopenia was 10.6%, which may

Turkiye Gocuk Hast Derg/Turkish J Pediatr Dis / 2020; 14: 371-378

Figure 2: Comparison of ROC curves of thrombocyte counts to
determine mortality in the PICU.

have been due to the exclusion of haematology and oncology
patients. Moreover, the majority of our patients had a lower
respiratory tract infection. The heterogeneity of the patients in
our study may be useful for reflecting the pediatric population.

Although platelet counts are constant in healthy people, the
disturbances that can occur in defined mechanisms in critically
ill patients may cause an imbalance in platelet production,
platelet pooling, and platelet consumption, thus leading to
thrombocytopenia (17). Thrombocytopeniain critically ill patients
is associated with increased bleeding episodes that lead to
the need for transfusions of fresh-frozen plasma, platelets,
and antithrombin [ll, resulting in prolonged hospitalisation
(5,11,17). The ROC analysis showed that thrombocytopenia
was not associated with the length of the PICU stay (AUC,
0.481). However, patients in the thrombocytopenia group
had longer lengths of stay in the PICU. Underlying diseases
in thrombocytopenia patients may have caused this difference.
However, another reason could have been the decrease in the
length of hospitalization of the patients who died during the
early period, such as those in the severe thrombocytopenia
group.

Strauss et al. (15) reported that thrombocytopenia is an
independent risk factor for the mortality of critically ill patients.
Thrombocytopenia is commonly associated with sepsis.
Mortality rate is higher in thrombocytopenic patients. One review
that included eight studies reported that thrombocytopenia
causes increased mortality and should be evaluated as a
sensitive indicator of the prognosis for adults (18). However, not
enough studies have evaluated the effects of thrombocytopenia
on the prognosis of patients in the PICU, especially in Turkey.

In studies involving adults, the mortality scores and platelet
counts were correlated (19). In our study, mortality was
significantly higher for patients with thrombocytopenia. Eight of
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in the boxplot graphic.

fourteen patients who died had a platelet count <100.000/mm?,
and the mortality rate of the severe thrombocytopenia group was
50% (Figure 1). Furthermore, patients with thrombocytopenia
during admission had significantly higher PRISM Il scores
and longer ICU stays. The ROC analysis showed that the
thrombocyte count was associated with mortality, similar to the
PRISM Il curve. Patients with lower platelet counts presented in
the boxplot graphic had higher PRISM Il scores. Furthermore,
the logistic regression analysis showed that thrombocytopenia
increased mortality by 3.649-fold. Finally, the survival analysis
revealed that lower platelet counts were associated with poorer
survival. Patients with thrombocytopenia died earlier than other
patients.

It has been mentioned that the use of inotropic drugs is a sign
of mortality and poor prognoses (20). In our study, patients who
were treated with inotropic drugs had significantly lower initial
platelet counts than those who did not have inotropic support
(OR, 6.682). The inotropic drug requirement was also greater
for patients with thrombocytopenia. Sepsis and septic shock
are associated with thrombocytopenia; therefore, septic shock
can increase the need for inotropic drug usage (5).

Furthermore, inotropic drug use for AKI is known to be an
independent risk factor for poor prognosis in PICU patients (21).
In addition, thrombocytopenia is common in patients receiving
CRRT (22). In our study, the initial thrombocyte levels were
statistically significantly lower in patients with AKI, and a low
platelet count at admission was a risk factor for CRRT usage.
This suggested that different factors such as platelet counts
can be important factors affecting the CRRT requirements
in the PICU. Although three patients with haemolytic uremic
syndrome were considered haemotologic patients and not
included in the study, AKI frequency and CRRT use were still
found to be higher in the thrombocytopenia group. The AUC

Figure 5: Kaplan—Meier curves for survival according to platelet
counts.

for predicting AKI was 0.692, and that for predicting CRRT was
0.825. This suggested that factors other than AKI can affect the
CRRT requirements for platelet counts.

The need for mechanical ventilation support is another risk
factor associated with poor prognoses of PICU patients (23).
The respiratory, heart, sepsis, and neurological diseases were
found to be the major underlying conditions for IMV usage
in our study. Initial platelet levels were significantly lower in
patients requiring IMV and NIV. The need for IMV support was
also greater in the thrombocytopenia group. However, this
relationship has not been demonstrated in multivariate logistic
regression analyses (OR, 0.637). In the ROC analysis, the AUC
(0.584) for IMV was low.

Our study had some limitations. First, this is a retrospective,
single-center, observational study with a limited number of
patients. Second, platelet transfusions were not recorded after
admission. Third, we could not include all laboratory results,
such as lymphocyte counts. Fourth, serial measurements of
the platelet values were missing. However, a few studies have
examined the relationship between the platelet count and
mortality in the PICU, especially in Turkey. This was the major
strength of our study.

CONCLUSION

In conclusion, a low platelet count at the time of admission to
the PICU should be considered an independent risk factor that
increases mortality and morbidity and prolongs hospitalisation.
Additionally, the initial platelet count can be used as a simple
and independent risk factor for the mortality of PICU patients.
Extensive care should be provided to these patients.
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