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Amac ve Kapsam

Giincel Pediatri Dergisi, cocuk sagligi ve hastaliklar konulu, yayin dili hem
Tiirkge hem Ingilizce olan, bagimsiz ve bilimsel gift-kor hakemlik (peer-review)
ilkelerine dayanan uluslararasi, periyodik olarak yayinlanan bir dergidir. Dergi
Nisan, Agustos ve Aralik aylarinda, yilda 3 sayi olmak izere elektronik olarak
yayinlanir.

Giincel Pediatri Dergisi'nin hedefi uluslararasi diizeyde nitelikli, strekli ve
cocuk saglhgr ve hastaliklar konusunda dzgtin bir periyodik olarak, klinik ve
bilimsel agidan en (st diizeyde orijinal arastirmalari yayinlamaktir. Bununla
birlikte egitim ile ilgili temel yenilikleri kapsayan derlemeler, editoryel kisa
yazilar, olgu sunumlari, orijinal gortinttiler ve genis cocuk saghgr ve hastaliklar
kesimlerinin deneyimlerini ve elestirilerini iceren mektuplar ve sosyal gocuk
saghg ve hastaliklari konulu yazilar yayinlamaktir.

Giincel Pediatri Dergisi'nde makale bagvuru creti veya makale islem dcreti
uygulamamaktadir.

Yayin politikalari, Uluslararasi Tip Dergisi Editorleri Komitesi (2013, http://
www.icmje.org/ adresinde arsivlenmistir) ve “Tip Dergilerinde Bilimsel
Calismalarda Bilimsel Calismalarin Yapilmasi, Raporlanmasi, Diizenlenmesi ve
Yayinlanmasi igin Tavsiyeler” e dayanmaktadir.

Gtincel Pediatri Dergisi, Emerging Sources Citation Index (ESCI), Scopus,
EBSCO, CINAHL, Embase, Gale, Proquest, Tiirk Medline ve Tiirkiye Atif
Dizini tarafindan indekslenmektedir.

Acik Erisim Politikasi

Bu dergi, kamuoyunda serbestce arastirma yapmanin daha biyik bir kiresel
bilgi aligverisini destekledigi ilkesi ile icerigine aninda erigim saglar.

Dergide aclik erisim politikasi uygulanmaktadir. Acik erigim politikasi Budapest
Open Access Initiative (BOAI) http://www. budapestopenaccessinitiative.
org/ kurallari esas alinarak uygulanmaktadir. Acik Erisim, “[hakem
degerlendirmesinden gecmis bilimsel literatiriin], Internet araciligiyla;
finansal, yasal ve teknik engeller olmaksizin, serbestce erisilebilir, okunabilir,
indirilebilir, kopyalanabilir, dagrtilabilir, basilabilir, taranabilir, tam metinlere
baglanti verilebilir, dizinlenebilir, yazilima veri olarak aktarilabilir ve her tirli
yasal amag icin kullanilabilir olmasi“dir. Cogaltma ve dagitim tzerindeki
tek kisitlama yetkisi ve bu alandaki tek telif hakki rolti; kendi calismalarinin
biitlinltigt tzerinde kontrol sahibi olabilmeleri, gerektigi gibi taninmalarinin ve
alintilanmalarinin saglanmasi igin, yazarlara verilmelidir.

izin Talepleri

Bu dergi, arastirmalarin kamuoyuna (icretsiz olarak sunulmasinin daha biiyik
bir kiresel bilgi aligverisini destekledigi ilkesine dayanarak icerigine aninda
acik erisim saglar.

Acik Erisim Politikasi, Budapeste Acik Erisim Girisimi (BOAI) http://www.
budapestopenaccessinitiative.org/ kurallarina dayanmaktadir.

[Hakem denetimli arastirma literattirine] “acik erisim” ile, herhangi bir

kullanicinin - bu  makalelerin tam metinlerini okumasina, indirmesine,
kopyalamasina, dagitmasina, yazdirmasina, aramasina veya baglanti vermesine

ve dagitim dzerindeki tek kisitlama ve bu alandaki telif hakkinin tek roli,
yazarlara galismalarinin biitiinligii tizerinde kontrol ve uygun sekilde taninma
ve alintilanma hakki vermek olmalidir.

Bu galisma, Creative Commons Atif-GayriTicari-Ttiretilemez 4.0 (CC BY-NC-ND)
Uluslararasi Lisansi ile lisanslanmistir.

CC BY-NC-ND: Bu lisans, yeniden kullanicilarin materyali herhangi bir ortamda
veya formatta yalnizca uyarlanmamis bigimde, yalnizca ticari olmayan
amaglarla ve yalnizca sahibine atifta bulunuldugu stirece kopyalamasina ve
dagitmasina izin verir.

Telif Hakki

Yazar(lar) makalesinin telif hakkini, makalenin yayina kabul edilip edilmedigi
durumlarda gegerli olacak sekilde Giincel Pediatri Dergisi'ne devreder. Telif
hakki, herhangi bir ¢ogaltma bigiminde (baski, elektronik ortam veya baska
herhangi bir sekilde) makalenin gogaltiimasi ve dagitilmasi igin minhasir ve
sinirsiz haklari kapsar; ayrica tim diller ve ilkeler igin geviri haklarini da kapsar.
ABD vyazarlari igin telif hakki devredilebilecek 6lgtide devredilmistir.

Yayin kararini aldiktan ve kabul ettikten sonra, basvurulara “Telif Hakki Devir
Bildirimi” eslik etmelidir. Form, derginin makale génderme ve degerlendirme
sitesinden indirilebilir. Telif hakki devir formu katkida bulunan tiim yazarlar
tarafindan imzalanmali ve islak imzali belgenin taranmis bir sirimi
sunulmalidir.

Materyal Sorumluluk Reddi

Giincel Pediatri Dergisi'nde yayinlanan tiim yazilarda gériis ve raporlar
yazar(larin gériisiidiir ve Editér, Editoryel Kurul ya da Yayinci'min gorist
degildir; Editér, Editdryel Kurul ve Yayinci bu yazilar icin herhangi bir sorumluluk
kabul etmemektedir.

Dergi iletigim
Omer Faruk Tarim

Uludag Universitesi Tip Fakiiltesi, Gocuk Sagligi ve Hastaliklari Anabilim Dal,
Cocuk Endokrinoloji Bilim Dali, Bursa, Ttirkiye

E-posta: drotarim@gmail.com

Yayinevi Yazisma Adresi

Galenos Yayinevi Tic. Ltd. Sti.

Adres: Molla Giirani Mah. Kagamak Sk. No: 21/1, 34093 istanbul, Tiirkiye
Tel.: +90 212 621 99 25

Faks: +90 212 621 99 27

E-posta: info@galenos.com.tr

izin veren, kamuya aglk internette tcretsiz olarak erisilebilirligini kastediyoruz, OPEN ACCESS
bunlari dizine eklemek icin tarayin, yazilima veri olarak iletin veya internete
erismenin ayrilmaz bir pargasi olmayanlar disinda finansal, yasal veya teknik
engeller olmaksizin baska herhangi bir yasal amag igin kullanin. Cogaltma
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GENEL KURALLAR

1. Yazilarin dergide yayinlanmak {izere kabul edilmesi igin; dnemli, orijinal,
bilimsel ve akademik st diizeyde olmasi 6n kosuldur.

2. Yayinlanan bitin yazilarin icerikleri yazarlarin gdrislerini yansitir, higbir
sekilde editorler, yayin kurulu ve yayinci sorumlu degildir. Dergiye gonderilen
yazilara telif hakki ddenmez. Yazarlardan, basvuru ve yayin asamalarinda
herhangi bir iicret talep edilmemektedir.

3. Yayinlanmak tizere gonderilen biitiin makalelerin dergimizin yazim kurallarina
titizlikle uyularak hazirlanmis olmasi gerekir. Yayinlanmak tizere génderilen
yazilar en az iki hakem tarafindan degerlendirildikten sonra yayinlanmasi uygun
gorulirse dergide basilir. Editor konunun 6zelligine gore gerekli gérdigtinde,
yaziyi yayin kurulunda yer alan hakemler disinda hakemlere génderebilir.

4. Yayin Kurulu yayin kosullarina uymayan yazilari yayinlamamak, diizeltmek
veya kisaltmak (izere yazarlara geri géndermek, ayrica yazilari bigim olarak
diizenlemek yetkilerine sahiptir. Yazarlar; Tiirkge ve ingilizce dili agisindan,
metinde anlam degisikligi yapmamak kaydi ile diizeltmelerin gereginde
editorlerce de yapiimasini kabul etmis sayilir.

5. Derginin yayin dili Tiirkce ve Ingilizce'dir. Tiim Tiirkge yazi iceriklerinde Tiirk
Dil Kurumu “yazim kilavuzu” kurallarina sadik kalinmasi esastir (www.tdk.
gov.tr). Sayilarda kesirler virgill ile ayrilir (6rnek; 15,2 veya 5,26). Anatomik
terimlerin Latinceleri kullanilmalidir. Giindelik tip diline yerlesmis terimler ise
okunduklari gibi Tirkge yazim kurallarina gére yazilmalidir. Yazar tarafindan
yabanci dildeki sekli ile yazilmasi istenen terimler tirnak iginde belirtilmelidir.
Kisaltmalar yazi iginde ilk gectigi yerde agiklandiktan sonra yazi iginde kisaltma
seklinde verilebilir. Kisaltmalar, 6zet ve/veya ana metin igerisinde ilk gegtiginde
ve agiklandiginda kisaltma seklinde verilebilir.

6. Yazilar Word dosyasina, standart A4 ebatinda, 11 punto ile Times News
Roman karakterinde, ¢ift aralikli olarak yazilmali; sayfanin her iki tarafinda 2,5
cm bosluk birakilmali, sayfalara baslik sayfasindan baglayarak sirayla numara
verilmelidir. Sayfa numarasi her sayfanin alt kismina yazilmalidir. Tablo, grafik
ve fotograflarla birlikte online makale sistemine yiiklenmelidir.

7. Ozet, tablolar ve kaynaklar haric, arastirma makaleleri ve derlemeler
5000 kelimeyi, olgu bildirimleri 3500 ve editdre mektuplar 2000 kelimeyi
gecmemelidir.

8. Derginin bir sayisinda, ilk isim olarak bir yazarin ikiden fazla eseri basilamaz.

9. Deneysel, klinik ve ilag arastirmalar icin uluslararasi anlasmalara uygun
etik kurul karari alinmalidir. Ayrica birey veya velisinden izin alinmis oldugu
belirtilmelidir. Arastirmalara yapilan kismi de olsa nakdi ya da ayni yardimlarin
hangi kurum, kurulug veya ilag-gere¢ firmalarinca yapildigi dip not olarak
belirtilmelidir. (Genisletilecek)

10. Deneysel ve klinik galismalar, ilag arastirmalari ve bazi olgu sunumlari
icin WMA Declaration of Helsinki-Ethical Principles for Medical Research
Involving Human Subjects ve Guide for the Care and Use of Laboratory
Animals gercevesinde hazirlanmis etik komisyon raporu gerekmektedir.
Gerekli gértilmesi halinde etik komisyon raporu veya esdegeri olan resmi bir
yazi da yazarlardan talep edilebilir. Deneysel galismalarin sonuglarini bildiren
yazilarda, ¢alismanin yapildigi kisilere uygulanan prosediirlerin niteligi tlimiyle
aciklandiktan sonra, onaylarinin alindigina iliskin bir agiklamaya metin iginde
yer verilmelidir. Hayvanlar iizerinde yapilan galismalarda agri, aci ve rahatsizlik
verilmemesi igin yapilanlar agik bir sekilde belirtilmelidir. Hasta onamlari, etik
kurulun adi, onay belgesinin numarasi ve tarihi tam metin dosyasinda yer alan
Yontemler baglg altina yaziimalidir.

Etik Kurul Raporu veya Aydinlatiimig Onam Formu eklenmelidir.

11. Dergiye yayinlanmak {zere yazi gdnderilirken editore basvuru yazisinda
yazinin daha 6nce baska yerde yayinlanmamis veya yayinlanmak (zere
gonderilmemis oldugu belirtilmelidir. Yayinlanmasi kabul edilen yazilarin dergiye
baskisi 6ncesinde dergi sekreterliginden bir “Telif Hakki Devri” (yazarlarin
haklari karunarak hazirlanmis) formu tim yazarlara imza igin génderilecektir.

YAZI BOLUMLERI
A. Baslik Sayfasi
- Yazinin Tiirkce ve Ingilizce basligi metne uygun ve kisa olmalidir.
- Ayrica 40 karakteri gegcmeyen Tiirkce bir kisa baslik yazilmalidir.

- Ttim yazarlarin agik adi ve soyadlar yazilmali, akademik tinvanlari ise dipnot
halinde gerekirse yildiz koyularak belirtilmelidir.

- Galismanin yapildigi kurum, klinik, enstitii veya kurulusun adi ve adresi
belirtilmelidir.

- Calisma, daha 6nce bir kongre ya da sempozyumda bildiri olarak sunulmug
ise belirtilmelidir.

- Yazisma adresi: Yazismalarin yapilacagi kisinin adi ve soyadi, posta adresi,
sabit ve mobil telefon ve elektronik posta adresi yazilmalidir.

- Gerek duyuluyor ise tesekkiir yazisi bu kisimda verilmelidir.
- Tim yazarlarin ORCID ID bilgileri Baglik sayfasinda bulunmalidir.
B. Tiirkce ve ingilizce (Ozet Sayfasi

Ozgiin arastirma, olgu sunumu ve derleme yazilarinda 300 kelimeyi gegmeyen
Tiirkge ve Ingilizce tzet yazilmalidir. Tiirke ve Ingilizce baslik 150 karakteri
gecmemelidir. Ingilizce baglik ve ©zet, Tirkce baglik ve tzetle es anlamli
olmalidir. Ozet, galisma ve aragtirmanin amacini ve kullanilan yontemleri
kisaca belirtmeli, ana bulgular varilan sonucu destekleyecek 6lctide ayrintilarla
belirtilmelidir. Ozgiin aragtirmalarin Tiirkge 6zetinde giris, gereg ve yéntem,
bulgular, sonug, ingilizce ¢zetlerde ise “Introduction, materials and methods,
results, conclusions” alt basliklarini igermelidir. Olgu sunumlarinda ise; giris,
olgu sunumu, tartisma alt basliklarini icermelidir.

Olgu sunumlarinin ingilizce dzetinde ise;Introduction, case report, conclusions”
alt basliklarini icermelidir. Derleme yazilarinda 6zet konunun igerigini
aclklayacak sekilde olmalidir.

Anahtar kelimeler: Tiirkce ve Ingilizce ozetin altinda “Medical Subject
Headings” e (MeSH) uygun olarak en fazla bes adet olmalidir. MeSH igeriginde
yeni terimler yoksa var olan terimler kullanilabilir.

C. Ana Metin

(zgiin arastirmalarda giris, gerec ve yontem(ler), bulgular, tartisma, kaynaklar;
olgu sunumlarinda giris, olgu (larin) sunumu, tartisma, kaynaklar bélimleri yer
almalidir. Derlemelerde konuya uygun alt basliklar ve kaynaklar yer almalidir.
Arastirma Makaleleri

1- Giris: Makalenin amaci, calisma veya gdzlemin gerekgesi belirtiimeli,
calismanin verilerine veya varilan sonuglarina burada yer verilmemelidir.

2- Gerecg ve Yontem: Deneysel ve klinik arastirmalar igin etik kurul karari
varhgi belirtiimelidir. Yerlesmis yontemler icin kaynak gdsterilmeli, yeni
yontemler i¢in kisa agiklama verilmelidir.

istatistiksel Analizz Yéntem bolimiinin son paragrafinda, kullanilan
istatistiksel analizler ayrintili olarak belirtilmelidir.

3- Bulgular: Elde edilen bulgular acik bir sekilde metinde verilmeli ve
gereginde kullanilan istatistiksel yontemler belirtilmelidir. Metin icinde
tablonun tamaminin aynen tekrari yazilmamalidir. Tablo veya sekiller (gizim,
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grafik ve fotograflar), baslik ve dipnotlari ile birlikte her biri ayri bir sayfaya
yazilmalidir. Metin iginde gegtikleri siraya gore numaralanmalidir. Standart
olmayan kisaltmalar dipnotlarla aciklanmalidir. Bir baska yazarin daha dnceki
yayinindan aynen alindi ise kaynak belirtilmeli ve yazili baski izni birlikte
yollanmalidir.

4- Tartisma: Elde edilen bulgular daha onceki mevcut literatir bilgileri,
calisma sonuclari veya orijinal hipotezler ile ilgisi vurgulanarak karsilastiriimali
ve yorumlari yapiimalidir.

5- Calismanin kisithiliklan: Bu bdlimde galisma siirecinde yapilamayanlar
ile sinirlari ifade edilmeli ve gelecek calismalara iligkin 6neriler sunulmalidir.

6- Sonug: Calismadan elde edilen sonug vurgulanmalidir.
D. Kaynaklar

Yararlanilan kaynaklar yazidaki gecis sirasina gore parantez icerisinde verilmeli,
kaynaklar yazinin alindigi dilde asagidaki gibi diizenlenmelidir. Kullanilacak
kisaltmalar Index Medicus'a ve Science Citation Index’e uygun olmalidir.
Periyodik Yayinlar

Periyodiklerin kisaltmalari Index Medicus'un her yilin Ocak sayisina gore yapilir.
Yazar sayisi alti ve daha az olan makalelerde tiim yazarlar yazilir. Yazar sayisi
yedi ve fazla ise ilk altisi yazilir ve et al. ilave edilir. Yazar isimlerinden sonra,
0 yazinin tam bashgi, dergi ismi (kisaltma kurallarina uygun olarak), yil, cilt ve
sayfalar siralanir.

Ornek 1: Meszaros A, Orosz M, Mesko A, Vincze Z. Evaluation of asthma
knowledge and quality of life in Hungarian asthmatics. Allergy 2003;58:624-8.

Ornek 2: Blanca M, Romano A, Torres MJ, Férnandez J, Mayorga C, Rodriguez
J, et al. Update on the evaluation of hypersensitivity reactions to betalactams.
Allergy 2009;64(2):183-93.

Kitaplar

Kitap boliimii: Kaynaklar su sirayi takip etmelidir: Ik tig yazarin ismi, bolim
basligi, editorler, kitap bashgi, varsa cilt ve baski sayisi, sehir, yayinevi, yil ve
ilgili sayfalar.

Ornek: Jane JA, Persing JA. Neurosurgical treatment of craniosynostosis. In:
Cohen MM, Kim D (eds). Craniosynostosis: Diagnosis and Management. 2nd
edition. New York: Raven Press; 1986. p.249-95.

Ornek: Norman 1J, Redfern SJ, (eds). Mental Health Care for Elderly People.
3rd edition. New York: Churchill Livingstone; 1996.

Tek yazarli kitap icin 6zgtin sayfa numarasi kullanilir.

Ornek: Cohn PF: Silent Myocardial Ischemia and Infarction. 3rd ed. New York:
Marcel Dekker; 1993. p.33.

Kongre bildirileri; asagidaki 6rnekte oldugu gibi verilmelidir:

lldinm i, Koksal N, Camitez Y: Yenidogan déneminde Salmonella typhimurium
enfeksiyonu. XXXV. Milli

Pediatri Kangresi, 12-15 Kasim 1991, Adana, Bildiri Ozet Kitabr, 5.38, 1991.
Tez: Kanpolat Y. Trigeminal Gangliona Deneysel Perkiitan Giris ve Radyofrekans
Termik Lezyonun Histopatolojik Degerlendirilmesi (Dogentlik Tezi). Ankara:
Ankara Universitesi; 1978.

Yayinlanmamis gozlemler ve kisisel gérismeler kaynak olarak kullaniimaz.
Yayina kabul edilmis ancak heniiz yayinlanmamis vyazilara kaynaklarda

“baskida” sozcugu belirtilerek yer verilebilir. Diger cesitli kaynak yazimlari
konusundaki genis bilgi

“International Commitee of Medical Journal Editors” web sitesinden edinilebilir
(www. icmije.org).

E. Tablolar, Sekiller ve Fotograflar

Tablolar metni agiklayici ve kolay anlasilir hale getirme amact ile hazirlanmalidir.
Tablo, sekil ve grafikler tasarim ve gizim olarak anlagilir olmali, fotograflar
uygun baski kalitesi icin yeterli olmalidir. Tablo iginde gecen kisaltmalar, tablo
altinda dipnot olarak aciklanmalidir.

EK KURALLAR

1- Derlemeler: En son yenilikleri kapsayacak. sekilde ve/veya literattir
bilgilerine d.ayah olarak yazilmalidir. Ttirkce ve Ingilizce 6zet 300 kelimeyi
gecmemeli, Ingilizce baslik ve 6zet, Tiirkce baglik ve ¢zetle es anlamli olmalidir.

2- Olgu Sunumlari: Ozellikli ve egitici olmalidir. Tiirkge ve Ingilizce 6zet 300
kelimeyi gecmemeli, Ingilizce baslik ve dzet, Tiirkce baslik ve 6zetle es anlamli
olmalidir.

Yazi metni; giris, olgu (larin) sunumu, tartisma alt bagliklarini igermelidir.

3- Editore Mektuplar: Yayinlanan bir yazinin 6nemini, gdzden kagan bir
yoniinii ya da eksikligini tartigir. Baglik ve bélimleri yoktur, 5'ten fazla kaynak
gosterilmez. Sonunda yazarin adi ve tam adresi bulunur. Mektuplara cevap
degerlendirmesini orijinal yazinin yazarlari ve/veya dogrudan editér kararlastirir.

4- Tum yazarlarin iletisim bilgileri ve ORCID numaralari eksiksiz olarak baslik
sayfasinda yer almalidir.

5- Tim yollanan calismalar intihal programi tarafindan tarandiktan sonra
hakemlere yollanmaktadir.

6- TR dizin 2020 yili kurallarina gére, calismalardan Etik Kurul zin Formu
istenmektedir.

7- Etik Kurul izni gerektiren arastirmalar agagidaki gibidir.

Anket, milakat, odak grup calismasi, gdzlem, deney, gdriisme teknikleri
kullanilarak katilimcilardan veri toplanmasini gerektiren nitel ya da nicel
yaklagimlarla yiirittilen her tiirlii arastirmalar:

insan ve hayvanlarin (materyal/veriler dahil) deneysel ya da diger bilimsel
amaglarla kullaniimas,

insanlar tizerinde yapilan klinik arastirmalar,

Hayvanlar tizerinde yapilan arastirmalar,

Kisisel verilerin korunmasi kanunu geregince retrospektif calismalar,

Ayrica;

Olgu sunumlarinda “Aydinlatiimig Onam Formu”nun alindiginin belirtilmesi,
Baskalarina ait ¢lcek, anket, fotograflarin kullanimi igin sahiplerinden izin
alinmasi ve belirtiimesi,

Kullanilan fikir ve sanat eserleri i¢in telif haklari diizenlemelerine uyuldugunun
belirtilmesi.
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INSTRUCTIONS TO AUTHORS

GENERAL RULES

1- For the articles to be accepted for publication in the journal, the article
should be original, scientific, and at a high academic level.

2- The contents of all published articles indicate that the views of the authors.
Editors, editorial board members or publishers are not responsible. No copyright
is paid to the articles submitted to the journal.

3- All articles submitted for publication must be prepared meticulously,
complying with our journal's spelling rules. Manuscripts submitted for
publication are published in the journal if considered appropriate after
evaluation by at least two reviewers. When the editor considers it necessary
according to the sort of the subject, can send the article to the reviewers other
than the reviewers in the editorial board.

4- The Editorial Board has the authority not to publish the articles that do not
comply with the publication provisions, convey them to the authors for revision
or editing, and edit the articles in construction. The authors are considered
to have accepted that the revisions are executed by the editors if required,
provided that they do not change the meaning of the text in terms of Turkish
and English language.

5- The publication languages of the journal are both Turkish and English. It is
essential to adhere to the Turkish Language Assaciation "spelling guide” rules
in all Turkish writing content (www.tdk.gov.tr). Fractions in numbers are ordered
by commas (e.g. 15.2 or 5.26). Anatomical terms should be used in the Latin
language. Terms that are settled in the standard medical language should be
written according to the Turkish spelling rules as they are spelt. Terms that
are requested by the author to be written as in a foreign language should be
specified in quotation marks. Abbreviations can be presented as abbreviations
after they are first explained in the text.

6- Manuscripts should be written in a Word file, in a standard A4 size, 11 font
size, Times News Roman, double-spaced; There should be a space of 2.5 cm
on bath sides of the page, and the pages should be numbered in order, starting
from the title page. The number of the page should be written at the bottom
of each page. The file should be sent by e-mail, along with tables, graphics
and images.

7- Except for abstracts, tables and references, original articles and reviews
should not exceed 5000 words, case reports should not exceed 3500 and letters
to the editor should not exceed 2000 words.

8- In an issue of the journal, more than two works of an author cannot be
published as the first name.

9- Ethics committee decisions should be taken for experimental, clinical, and
drug research according to international agreements. In addition, it should
be stated that permission has been obtained from the individuals or their
parents. It should be stated as a footnote by which institutions, organizations
or pharmaceutical equipment companies, albeit partial, in cash or in-kind aids
to research.

10- If the study includes human experimentation, the authors should state
in the manuscript that it complies with the ethical standards (institutional
and national) for human experimentation and the 1964 Helsinki Declaration,
which was revised in 2013, and the consent of the patients was obtained. In
experimental animal research, the authors should declare that the practices
(procedures) comply with animal rights (Guide for the care and use of laboratory
animals; www.nap.edu/catalog/5140.html), ethics committee approval should
be obtained.

Ethics Committee Form or Informed Consent Form should be attached.

11- When sending an article to the journal for publication, it should be stated
in the application letter to the editor that the article has not been published
or sent for publication elsewhere before. Before the articles accepted for
publication are published in the journal, a Copyright Transfer Form (preserving
the authors' rights) will be sent to all authars for signature from the journal
secretariat.

MANUSCRIPT ORGANIZATION
A. Title Page
- The Turkish and English titles of the article should be appropriate and brief.

- In addition, a short Turkish title that is not exceeding 40 characters should
be written.

- All authors' full names and surnames should be noted, and their academic
titles should be indicated in footnotes, with an asterisk if required.

- The name and address of the clinic, institute or institution where the scientific
research was done should be defined.

- It should be stated if the study has been presented as a paper in a congress
or symposium before.

- All authors' ORCID ID information must be available on the Title page.
B. Turkish and English Abstract Page

Turkish and English abstracts not exceeding 300 words should be written in
original research, case reports and reviews. Turkish and English titles should
not exceed 150 characters. The English title and abstract must be synonymous
with the Turkish title and abstract. The abstract should briefly state the purpose
of the study and research and the methods used, and the main findings should
be stated in detail to support the result obtained. The Turkish summary of
the original research should include the subheadings of "giris, gerec ve
yontem, bulgular, sonu¢" and "Introduction, materials and methods, results,
conclusions” in English abstracts. Case reports should include an "giris, olgu
sunumu, tartigma sub-titles."

The English summary of the case reports should include the subtitles
"Introduction, case report, conclusions”. In Reviews, the abstract should be
explanatory about the content of the subject.

Keywords: There should be a maximum of five in accordance with the "Medical
Subject Headings" (MeSH) under the Turkish and English abstract. If there are
no new terms in the MeSH content, existing terms can be accepted.

C. Main Text

Original studies should include an introduction, material and method(s),
findings, discussion, and references. In case reports, introduction, case(s)
presentation, discussion, references sections should be involved.

Compilations should include appropriate subtitles and resources.
Original Research

1- Introduction: The purpose of the article, the aim of the study or observation
should be stated, the data or conclusions of the study should not be stated in
this section.

2- Materials and Methods: For experimental and clinical research, the ethics
committee decision should be indicated. References should be presented for
established methods, and a short explanation should be provided for new
methods.

Statistical Analysis: In the last paragraph of the Method section, the
statistical analysis should be detailed.
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3- Result: The findings should be stated clearly in the text, and the statistical
methods used should be stated if necessary. The full repetition of the table
should not be written in the text. Tables or figures (drawings, graphics and
images) should be represented on a separate page with headings and footnotes.
They should be numbered according to the order in which they appear in the
text. Non-standard abbreviations should be explained with footnotes. If taken
precisely from a previously published publication of anather author, the source
should be indicated and sent with written permission to print.

4- Discussion: Obtained findings should be compared and interpreted by
emphasizing their relevance with previous literature, study results or original
hypotheses.

5- Study of Limitations: In this section, what could not be done during the
study process and the study's limits should be stated, and suggestions for
future studies should be presented.

6- Conclusion: The results achieved from the study should be emphasized.
D. References

The references used should be given in parentheses according to the order in
the article, and the references should be arranged in the language of the article
as follows. The abbreviations to be used should be in accordance with the
Index Medicus and the Science Citation Index.

Periodical Publications

Periodic abbreviations are made according to the January issue of Index
Medicus of each year. In articles with six or fewer authors, all authors are
listed. If the number of authors is seven or more, the first six are written, and
et al. is added. After the authors' names, the full title of the article, the journal
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of Medical Journal Editors" website (www.icmje.org).
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HAKEM DEGERLENDIRMESI VE ETIK

Hakem Degerlendirmesi

Derginin Yayin ilkeleri “Council of Science Editors (Bilim Editérleri Konseyi)”
ve “Uniform Requirements for Manuscripts Submitted to Biomedical Journals:
Writing and Editing for Biomedical Publication” (http://www.icmje.org/)
tarafindan dnerilen kurallara gére yiritlr.

Giincel Pediatri Dergisi cift-kor hakemlik ilkeleri gercevesinde yayin yapan
stireli yayin bir organidir. Hakemler, yazinin konusuyla ilgili uluslararasi
literattirde yayinlari ve atiflari olan bagimsiz uzmanlar arasindan segilmektedir.
Makale bas editére ulasinca degerlendirilir ve boliim editdriine génderilir.
Bolim editdri makaleyi 2 hakeme gonderir. Hakemler 21 giin icinde kararlarini
belirtmelidirler. Yardimer editér hakem kararlarina kendi degerlendirme ve
onerisini ekleyerek bas editére gonderir. Hakemlerin kararlari catisiyorsa dergi
editori yeni hakem atayabilir. Dergide yayinlanacak yazilari degerlendiren
hakemler dergide belirtilen bilimsel kurul ve gerekirse yurt ici/digi konu ile
ilgili uzmanlar arasindan segilir. Tim yazilar, bas editdr, editdrler ve hakemler
tarafindan incelenir.

Gonderilen yazilar, iThenticate tarafindan intihal, tekrarlanan yayin olup
olmadigi taramasina tabi tutulur. Yazarlar tam calisma sonuglarini veya bir
kisminin dzeti seklinde teslim etmek zorundadirlar.

Kabul edilen makalelerin yazarlari, editér ve yardimci editorlerin metinde temel
anlam degisikligi yapmadan, yazim kurallarina degisiklik yapmamak kaydi ile
diizeltmeler yapabilecegini kabul etmelidir.

Format Biyomedikal Dergilere Génderilen makaleler “Uniform Requirements
for Manuscripts Submitted to Biomedical Journals: Writing and Editing
for Biomedical Publication” (http://www.icmje.org/) yazma ve diizenleme
kurallarina uygun olmalidir.

Etik

Dergiye vyayinlanmak amaciyla gonderilen ve etik kurul onayi alinmasi
zorunlulugu olan deneysel, klinik ve ilag arastirmalari igin uluslararasi
anlasmalara ve 2008'de gézden gegirilmis Helsinki Bildirisi'ne uygun etik kurul
onay raporu gereklidir (http://www.wma.net/en/30publications/10policies/
b3/). Etik kurul onayr ve “bilgilendirilmis gonilli onam formu” alindigi
arastirmanin “Gereg ve Yéntem” boltimiinde belirtilmelidir. Deneysel hayvan
calismalarinda ise yazarlar, “Guide for the care and use of laboratory animals”
(http://oacu.od.nih.gov/regs/quide/guide.pdf) dogrultusunda hayvan haklarini
koruduklarini belirtmeli ve kurumlarindan etik kurul onay raporu almalidir.

Yazarlar, kurum, finansal veya maddi destek bildirim, yardim arasinda gikar
catismasi beyani yazmasi zorunludur ve beyan yazinin sonunda gériinmelidir.
Hakemler olas gikar catismasini, hakem, yazarlar ve kurumlarin arasinda olup
olmadigini raporla bildirilmek zorundadir.

Toplanan hichir veri (iclincli parti sahislarla veya organizasyonlarla
paylasilmayacaktir. Yazarlarin kisisel bilgileri (sorumlu yazar harig; bilgiler
makalenin ilk sayfasinda belirtilecektir) korunacaktir. Hastalarin kisisel bilgileri
aciklanmayacaktir.

intihal: Bagka bir yazarin yayininin igerigini tamamen veya kismen, bir referans
vermeden, kendi yayini gibi yeniden yayimlamak.

Fabrikasyon: Mevcut olmayan veri ve bulgulari/sonuglari yayimlamak.

Duplikasyon/Teksir: Herhangi baska bir yayindan veri tekrari yapmak, yayin
dilini degistirerek atif yapilmayan makaleler yayinlamak.

Salamisation/Yaniltma: Dogal olmayan yollarla yapilmis bir calismanin
sonuglarini bélerek birden fazla yayin olugturmak.

intihal kontrolii icin makale yayinlanmadan @nce Crossref Smilarity Check
powered by “iThenticate” kullaniimaktadir. intihal, uydurma, teksir ve yaniltma
gibi etik olmayan uygulamalar ve makale inceleme siirecini etkileme cabasi ile
hediye yazarlik katkilari gibi uygunsuz tesekkir bildirim ve kaynak gésterimler
onaylanmamaktadir. Stiphe durumunda yazarlardan ek agiklamalar istenecektir.
Tum eylemler COPE Flowchart'lara gore yapilacaktir.

Ayrica, yazarlar calismaya katkida bulunanlarin gizlilik haklarina saygi
duymalidir. Diger taraftan, kongre kitaplarinda yayinlanan ve 400 kelimeyi
asmayan kisa dzetler ve elektronik ortamda 6nceden yayinlanmis 6n arastirma
ve mevcut veriler islem icin kabul edilmez. Bu durumda yazarlarin, makalenin
ilk sayfasi ve kapak mektubunda bu durumu bildirmeleri gerekir (COPE: http://
publicationethics.org)

intihal Tespiti

intihal tibbi yaziyi etkileyen en yaygin etik sorundur. Giincel Pediatri Dergisi
higbir sekilde intihale izin vermemektedir. Dergi politikamiza uygun olarak,
gonderilen makaleler en az iki kez (degerlendirme sirecinde ve kabul
sonrasinda) gakisan ve benzeri metin (iThenticate) durumlarini tespit etmek igin
intihal yazilimi ile taranmaktadir.
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PEER REVIEW AND ETHICS

Peer-review

Editorial policies of the journal are conducted according to the rules advised
by the Council of Science Editors and reflected in the Uniform Requirements
for Manuscripts Submitted to Biomedical Journals: Writing and Editing for
Biomedical Publication (http://www.icmje.org/).

The Journal of Current Pediatrics is a periodical that publishes within the
framework of double-blind peer-review principles. Reviewers are selected
from among independent experts who have publications and citations in the
international literature on the relevant field of the article. When the editor-
in-chief receives the article, it is evaluated and sent to the section editor. The
section editor sends the article to 2 reviewers. Reviewers must state their
decision within 21 days. The assistant editor adds his comment and suggestion
to the reviewer's decisions and sends them to the editor-in-chief. And the
reviewer makes the final decision. If the reviewers' decisions conflict, the
journal editor may assign a new reviewer. The reviewers who evaluate the
articles published in the journal are selected from the scientific committee
specified in the journal and, if necessary, among the national or international
experts related to the subject. All manuscripts are reviewed by the editor,
associate editors and internal and external reviewers.

Submitted manuscripts are also subjected to evaluate plagiarism, duplicate
publication by Crossref Similarity Check powered by iThenticate. Authors are
obliged to acknowledge if they published study results in whole or in part in
the form of abstracts.

The authors of the accepted manuscripts should consent that the editor
and associate editors could make corrections without changing the paper's
main text. The manuscript format should be by Uniform Requirements for
Manuscripts Submitted to Biomedical Journals: Writing and Editing for
Biomedical Publication (http://www.icmje.org/).

Ethics

For the experimental, clinical and drug human studies, approval by ethical
committee and a statement on the adherence of the study protocol to the
international agreements (Helsinki Declaration revised 2008 (www.wma.net/e/
policy/b3.html) are required. In experimental animal studies, the authors should
indicate that the procedures followed were in accordance with animal rights
(Guide for the care and use of laboratory animals, www.nap.edu.catalog/5140.
html), and they should obtain animal ethics committee approval.

The declaration of the conflict of interest between authors, institutions,
acknowledgement of any financial or material support, aid is mandatory for
authors submitting a manuscript, and the statement should appear at the end

of the manuscript. Reviewers are required to report if any potential conflict of
interest exists between the reviewer and authors, institutions.

The collected data will not be shared with third parties or organizations. The
authors' personal information (excluding the responsible author; information
will be stated on the first page of the article) will be protected. Personal
information of patients will not be exposed.

Plagiarism: To re-publish whole or in part the contents of another author's
publication as one's own without providing a reference. Fabrication: To publish
data and findings/results that do not exist.

Fabrication: Publish data and findings/results that are not available.

Duplication: Use of data from another publication, which includes re-
publishing a manuscript in different languages.

Salamisation: To create more than one publication by dividing the results
of a study preternaturally. We disapprove of such unethical practices as
plagiarism, fabrication, duplication, and salamisation and efforts to influence
the review process with such practices as gifting authorship, inappropriate
acknowledgements, and references.

Crossref Similarity Check is used powered by "iThenticate" to screen all
submissions for plagiarism before publication. We disapprove of such unethical
practices as plagiarism, fabrication, duplication, and salamisation and efforts
to influence the review process with such practices as gifting authorship,
inappropriate acknowledgements, and references. In case of suspicion, the
authors will be asked for additional explanation. Further actions will be made
according to the COPE Flowcharts.

Additionally, authors must respect participants right to privacy. On the other
hand, short abstracts published in congress books that do not exceed 400 words
and present preliminary research data and those presented in an electronic
environment are not accepted pre-published work. Authors in such a situation
must declare this status on the first page of the manuscript and the cover letter.
(The COPE flowchart is available at: http://publicationethics.org)

Plagiarism Detection

Plagiarism is a severe problem and the most common ethical issue afflicting
medical writing. The Journal of Current Pediatrics does not allow any form
of plagiarism. Under our journal policy, submitted manuscripts are screened
with plagiarism software to detect instances of overlapping and similar text
(iThenticate) at least two times (during the evaluation process and after
acceptance).
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Abstract

Introduction: Severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2)
is a newly described pathogen that is usually transmitted by droplets between
person to person. Although the clinical spectrum of COVID-19 ranges from
asymptomatic disease to the development of severe acute respiratory distress,
children are generally milder than adults. It was aimed to compare the clinical and
laboratory values of symptomatic and asymptomatic children followed up with a
diagnosis of COVID-19 in this study.

Materials and Methods: The records of children with nasopharyngeal swab
SARS-CoV-2 Reverse Transcriptase-Polymerase Chain Reaction test positive
were analyzed retrospectively. Children with symptoms such as fever, cough,
shortness of breath, diarrhea and/or vomiting were accepted as symptomatic, and
children with positive SARS-CoV-2 PCR in a nasopharyngeal swab taken only due
to contact history and have no symptoms were considered asymptomatic.
Results: A total of 197 patients, 47 (23.8%) symptomatic and 150 (76.2%)
asymptomatic, were included in the study. The mean age of the children was
9.1+£5.2 years (range, | month-17 years). Cough (8.6%) was the most common
symptom at admission. When the symptomatic and asymptomatic children were
compared in terms of white blood cell (WBC), WBC subgroups, C-reactive protein
there was no statistically significant difference. No significant increase was found
in the CRP values of symptomatic patients. Ground-glass opacities compatible
with COVID-19 was detected in only 10 (30%) of 33 symptomatic patients who
underwent thoracic tomography.

Conclusion: COVID-19 is usually mild in children. At the same time, a significant
change in laboratory parameters and imaging findings may not be observed in
symptomatic and/or asymptomatic children with positive SARS-CoV-2 PCR.

Oz

Giris: Siddetli akut solunum sendromu koronaviriis-2 (SARS-CoV-2), genellikle
kisiden kisiye damlacik yoluyla bulasan yeni tanimlanan bir patojendir. COVID-
19’un klinik spektrumu asemptomatik hastaliktan siddetli akut solunum sikintisi
gelisimine kadar degisse de, cocuklar genellikle yetiskinlerden daha hafif klinik gidis

gosterir. Bu calismada COVID-19 tanisi ile izlenen semptomatik ve asemptomatik
cocuklarm klinik ve laboratuvar degerlerinin karsilagtirilmas1 amaglanmugtir.
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Gereg¢ ve Yontem: Nazofaringeal siiriintii materyalinde SARS-CoV-2 Ters Transkriptaz-Polimeraz Zincir Reaksiyon testi pozitif
olan cocuklarin hastane kayitlari geriye doniik olarak incelendi. Ates, oksiiriik, nefes darlig1, ishal ve/veya kusma gibi semptomlari
olanlar semptomatik, herhangi bir semptomu olmay1p yalnizca temas dykiisii nedeniyle alinan siirtintiide SARS-CoV-2 PCR pozitif
saptanan ¢ocuklar asemptomatik kabul edildi.

Bulgular: Calismaya 150 (%76.2) asemptomatik, 47 (%23.8) semptomatik olmak iizere toplam 197 ¢ocuk dahil edildi. Cocuklarin
ortalama yas1 9.1+5.2 yag (1 ay-17 yas) idi. Bagvuruda en sik goriilen sikayet oksiiriiktii (%8.6). Semptomatik ve asemptomatik
cocuklar arasinda beyaz kiire ve alt gruplar: sayis1 agisindan anlaml fark bulunamadi. Semptomatik hastalarin C-reaktif protein
degerinde de anlamli yiikseklik belirlenmedi. Toraks tomografisi ¢ekilen 33 semptomatik hastanin yalnizca 10’unda (%30)
COVID-19 ile uyumlu buzlu cam manzarasi saptandi.

Sonuc¢: COVID-19, ¢cocuklarda genellikle hafif seyirlidir. Ayn1 zamanda SARS-CoV-2 PCR pozitif saptanan semptomatik ve/veya

asemptomatik ¢cocuklarda laboratuvar parametreleri ve goriintiileme bulgularinda dnemli bir degisiklik goriilmeyebilir.

Introduction

In December 2019, cases of pneumonia with an
unknown cause began to be reported in Wuhan city,
China. The virus, which rapidly spread throughout the
world, was isolated from the lower respiratory tract of
patients and determined to be a new type of coronavirus
(2019 novel coronavirus (2019-nCoV), severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2))
by genome sequencing (1). The virus is thought to be
transmitted by close contact from person to person.
Virus transmission from asymptomatic or mildly
symptomatic patients usually continues for up to 14
days (2).

The clinical spectrum of COVID-19 ranges from
asymptomatic illness to the development of severe
acute respiratory distress. Younger children especially
less than 1 year are more susceptible to severe or fatal
disease than older children; the majority of children
who are infected with SARS-CoV-2 experience
milder symptoms than for adult, and do not require
hospitalization (2,3). It is not clear why children
have milder illness. This may be related to well care
and protection of children. Angiotensin- converting
enzyme Il (ACE2) was known as the receptor required
for COVID-19 bind to cells. Less developed ACE2
receptor maturity and function in children may also
be the reason for mild disease. Since the disease is
generally asymptomatic or mild in children, they pose
a risk in terms of the disease’s spread (4).

In children affected by COVID-19, the white
blood cell (WBC) count may be normal or decreased,
Ilymphocyte count also increased or decreased.
However, their C-reactive protein (CRP) may be
normal or increased. Muscle and liver enzymes may
also increase in severe cases (5). In the initial period
of the disease, pneumonia is usually found in the

chest radiography. In severe cases, ground-glass
opacity and consolidation may be seen. Bilateral lobar
consolidation may also be seen in children with severe
infection (6).

However, knowledge of the disease in pediatric
patients is limited since they usually experience
asymptomatic or mild infections. We aimed to
compare the epidemiological and laboratory findings
of asymptomatic children who were screened for
close contact with COVID-19 positive patients and
symptomatic patients presenting with symptoms such
as cough and/or fever in this study.

Materials and Methods

A total of 197 children were included in this
retrospective study who presented to our hospital
from March 11 to June 30, 2020. All children were
tested with COVID-19 real-time reverse transcriptase-
polymerase chain reaction (RT-PCR) tests from the
nasopharyngeal specimen and were found to be
positive. Nasal or nasopharyngeal swab specimens
tested positive for 2019-nCoV nucleic acid using RT-
PCR assay. These RT-PCR tests were performed in
pediatric pandemic outpatient clinics due to household
and social close contact with a confirmed COVID-19
case or with someone presenting with symptoms of
COVID-19, such as fever, cough, diarrhea, and/or
vomiting.

The patients’ epidemiologic, demographic,
laboratory, and radiologic imaging results were
recorded from electronic medical report. The patients
were divided into two groups, symptomatic and
asymptomatic, according to the presence or absence
of fever, cough, shortness of breath, diarrhea, and/
or vomiting. If the patients had no symptoms at the
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time of RT-PCR test and the test was performed due
to the patient’s contact history, they were included in
the asymptomatic group. Patients who presented with
fever, cough, diarrhea, vomiting, and/or shortness
of breath and whose RT-PCR test was positive were
included in the symptomatic group. All patients
who tested positive using a COVID-19 RT-PCR test
performed for any reason were closely followed.
Laboratory tests (complete blood count, C-reactive
protein) and when necessary, radiological imaging
were also performed on the patients.

Statistical Analysis

The epidemiological and clinical data were obtained
from the COVID-19 positive pediatric patients, and
were transferred to the electronic environment. All
analyzes were conducted with SPSS 24.0 statistics
program. Descriptive values of the data were given as
frequency (number and percent), mean and standard
deviation (SD). The Shapiro-Wilk test was used to
determine whether the data had a normal distribution.
Normally distributed data were compared with the t
test. Mann-Whitney U test was used for of data that
were not normally distributed, and Chi-square test
was used for analysis of categorical variables. P-value
below 0.05 was considered statistically significant.

Results

Between March 11 and June 30, 2020, a total of
197 COVID-19 positive children (98 girls [49.7%]
and 99 boys [50.3%]) were admitted to our hospital’s
pandemic outpatient clinics. The mean age of the
children was 9.1+5.2 years (range, 1 month-17 years).
While all of the children had a history of contact, 182
(92.3%) had household contact and 15 (7.6%) had a
history of contact from the social environment.

While 150 (76.1%) patients were asymptomatic,
47 (23.8%) were symptomatic (Table 1). The most
common symptoms were cough in 17 patients (8.6%)
and fever in 13 patients (6.6%) at admission. Six
patients (3%) have both fever and cough complaints.
Seven patients (3,6%) have gastroenteritis, and four
(2%) have myalgia. Only two patients had underlying
diseases, including prematurity-chronic lung disease
and spinal muscular atrophy (SMA)-chronic lung
disease. These two patients were followed and treated
in the pediatric intensive care unit.

J Curr Pediatr 2021;19:280-284

Table 1. Demographic characteristics of the COVID-19
children

Sypmtomatic ~Asymptomatic

Total

cases cases
Sex
Girls n (%) 18 (38.3) 69 (46) 98 (49.7)
Boys n (%) 29 (61.7) 81 (54) 99 (50.3)
Age years
<l yearsn (%) 3(64) 2(1.3) 5(25)
1-5yearsn (%) 9 (19.1) 45 (30) 54 (274)
6-10 years n (%) 12 (25.5) 42 (28) 54 (274)
>10 years n (%) 23 (48.9) 61 (40.7) 84 (42.6)

The number of cases in children over 10 years
old was higher than in the other age groups. But this
difference was not statistically significant (p>0.05).
The mean age of patients with any symptoms such as
fever, cough, and diarrhea was 10.2+5.2 years, while
the mean age of asymptomatic patients was 8.2+5.1
years (p>0.05).

The mean values of the patients” WBC count and
its subgroups are shown in Table 2 according to age
group.

While the mean WBC was 6.98+2.63x10° /mm?
in 150 asymptomatic patients, it was 7.07+3.61x10°%/
mm? in 47 patients with symptoms. The mean PMNL
was 3.57+2.71x10°/mm® in symptomatic patients and
3.00+1.66x10°/mm? in asymptomatic patients.

The mean lymphocyte count in the symptomatic
group was 2.47+1.42x10°%mm* and 3.19+2.05x10°%/
mm?® in the asymptomatic group. No statistically
significant difference was found in the mean WBC
count and its subgroups between symptomatic and
asymptomatic COVID-19 cases (p>0.05).

The C-reactive protein (CRP) value was <10 mg/L
in 170 cases (86.2%). In 19 cases (9.6%), the CRP-
value was between 10 and 30 mg/L, and 8 cases (4%)
had a CRP-value > 30 mg/L. All patients with a CRP-
value >10 mg/L were symptomatic patients. Although
symptomatic, the CRP-value of 20 patients was <10
mg/L. CRP-value of all asymptomatic patients was
<10 mg/L.

Chest X-rays were taken in 173 (90.4%) of all cases
due to physician concern, and 165 (95.3%) of them
were normal. Ground-glass opacity compatible with
COVID-19 was observed in four of the patients, and
the X-ray findings of four patients were nonspecific.
All patients with X-ray abnormalities were from the
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Table 2. Median values of WBC and its subgroups by age in symptomatic and asymptomatic cases

Age groups <1 years 1-5 years 6-10 years >10 years
WBC*

Symptomatic cases 12930/mm? 5770/mm? 6485/mm? 5640/mm?
Asymptomatic cases 10320/mm? 7300/mm? 6770/mm? 5760/mm?
Lymphocyte

Symptomatic cases 4890/mm? 2340/mm? 2940/mm? 1940/mm?
Asymptomatic cases 6235/mm? 3810/mm?® 2830/mm? 2210/mm?
PMNL**

Symptomatic cases 6530/mm? 2720/mm? 3945/mm? 3060/mm?®
Asymptomatic cases 3050/mm? 2180/mm? 2630/mm? 3260/mm?
Eosinophil

Symptomatic cases 310/mm? 30/mm? 55/mm? 40/mm?
Asymptomatic cases 180/mm? 120/mm?® 105/mm? 50/mm?

*WBC: White blood cell **PMNL: Polymorphonuclear leukocyte

symptomatic group. Additionally, thoracic tomography
was performed in 44 of the symptomatic cases, and
ground-glass opacities consistent with COVID-19
were found in 10 of them. Thoracic CT findings were
normal in 31 cases, and the findings of 3 cases were
non-specific.

Symptomatic patients were admitted to pandemic
wards and were closely followed until PCR results
became negative. Non-specific antibiotic therapy was
initiated in these patients with suspected secondary
bacterial infection. In addition, broad-spectrum
antibiotic therapy and supportive treatments were
added to two patients who were followed up in pediatric
intensive care unit. All patients hospitalized in pediatric
pandemic wards were discharged with full recovery.
The patient with a history of prematurity died on the
5th day of her admission to the pediatric intensive care
unit. Another patient with a history of SMA and chronic
lung disease recovered from COVID-19.

Discussion

All over the world, the mortality of COVID-19 is
much higher in adults than in children. It is still unclear
why mortality and morbidity in children are so low
compared to adults (6). Consistent with the literature,
only one of the 197 cases followed up died, and 150 of
all cases were asymptomatic. Although there was no
statistically significant difference between the mean
age of symptomatic and asymptomatic children, the
mean age of symptomatic children was slightly higher.
There was no significant change in WBC, neutrophil,

lymphocyte counts, and CRP levels of children with
SARS-CoV-2 positivity.

Previously published studies in the pediatric age
group, the number of boys was slightly higher than
that of girls, but this difference was not statistically
significant (4,7,8). No significant sex difference was
also found in our cases.

It is known that COVID-19 can affect children of
all age groups. In some studies, the median age of
cases was determined between 6 and 11 years (4,7,9).
More than 1.2 million SARS-CoV-2 positive children
under 18 years of age have been identified in the USA.
Children between the ages of 14-17 were 38.3% of all
cases, while the proportion of children aged 0-4 was
17.4% (10). Most of our cases with SARS-CoV-2 PCR
positivity were over 10 years old.

Children with positive COVID-19 RT-PCR tests
usually have a history of household and/or social
environmental contact. This clearly shows the person-
to-person transmission (4,11). All of our patients had a
history of contact with a COVID-19 patients.

Clinical symptoms in children are usually mild, the
most common symptoms have been reported as cough,
fever and runny nose. Fever and cough are generally
reported as the most common symptom (8,12,13).
While the most common symptom in our cases was
cough, the second was fever. Other symptoms, such as
myalgia, headache, and nausea were not common in
our pediatric cases.

Laboratory findings of children are generally
normal range . However, leukopenia and lymphopenia,
have been reported in most adult patients (7-9,13,14).
The mean WBC, PMNL, and lymphocyte counts
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were found in the normal range. No statistically
significant difference was found WBC, PMNL and
Ilymphocyte counts between of these symptomatic and
asymptomatic patients. However, our two patients
who required intensive care had lymphopenia and their
inflammatory markers were very high in accordance
with the literature.

The CT manifestations of COVID-19 in children
are diverse. It also varies according to the clinical
condition and severity of the disease (8.9,11). In
previous studies, thoracic CT findings in children
were generally reported as normal (8). While 31 of
our 44 patients with thorax CT, had no findings, 10
patients had ground-glass densities compatible with
COVID-19. Therefore, the role of toracic CT use in
the diagnosis of COVID-19 in children is not clear yet.

According to WHO, 2.5% of pediatric cases in
China showed signs of severe and critical illness (15).
This rate was found to be 5-6% in other studies (6,8).
It has been reported that the disease has a more severe
course under one year old compared to other age
groups (8). The rate of severe illness had reported as
being lowest in the aged 16 years or older (6). Two of
our patients needed intensive care. A patient who died
due to severe illness was a 5-month-old baby with a
history of prematurity.

Study Limitations

The limitation of our study is that it contains the
small number of patients and single-center data.
Another limitation is that it has a retrospective
character. Future studies are needed with a multicenter
and larger number of patients.

Conclusions

COVID-19 affects of all age-groups in children.
The common presenting symptom with COVID-19
is nonspecific. The number of children with severe
illness is very limited. There is no significant
difference in laboratory parameters such as leukocyte
and lymphocyte counts. C-reactive protein levels are
also normal of children presenting with symptoms
when compared with asymptomatic patients.
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Abstract

Introduction: There are few studies of diagnostic endoscopy indications in
children, despite the fact that it is a commonly performed procedure. The aim
of the present study was to determine the relation between indications for upper
gastrointestinal system (GIS) endoscopy and endoscopic and histopathologic
findings in children in an effort to minimize unnecessary procedures.

Materials and Methods: The hospital files of 501 children and adolescents
1-18 years of age who underwent diagnostic upper GIS endoscopy examinations
between June 2017 and June 2020 were evaluated retrospectively.

Results: The mean age of the 501 patients was 14.5+3.1 years and 311 (62.0%)
were female. The most common indications for esophagogastroduodenoscopy
(EGD) were epigastric pain (38.7%) and abdominal pain (29.3%) with abnormal
endoscopic and histopathologic findings of 88.6% and 92.6%, respectively. The
co-detection rates of endoscopic and histologic abnormalities for the esophagus,
stomach, and duodenum were 71.8%, 97.6%, and 55.8%, respectively. The most
commonly detected endoscopic findings were antral gastritis (66.4%), pangastritis
(18.0%), bile reflux (12.6%), and duodenitis (9.4%). The most commonly detected
histopathologic findings were chronic gastritis (45.3%), chronic Helicobacter
pylori gastritis (37.3%), edematous gastric mucosa (5.4%), coeliac disease (4.4%),
and esophagitis (4.4%). No complications were associated with the procedure
itself or the required sedation.

Conclusion: Diagnostic endoscopy indications may vary between countries
and centers. It has been established by many studies that the rates of negative
endoscopic procedures and complications associated with EGD are high; therefore,
the determination of accurate indications for this procedure is important.

Oz

Giris: Sik uygulanan bir islem olmasmna ragmen ¢ocuklarda tanisal endoskopi
endikasyonlari ile ilgili az sayida ¢alisma bulunmaktadir. Bu ¢alismanin amaci,
cocuklarda iist gastrointestinal sistem (GIS) endoskopisi endikasyonlar: ile
endoskopik ve histopatolojik bulgular arasindaki iligkiyi belirlemek ve gereksiz
iglemleri en aza indirgemektir.

Gerec ve Yontem: Haziran 2017-Haziran 2020 tarihleri arasinda tanisal iist GIS
endoskopisi yapilan 1-18 yas aras1 501 ¢ocuk ve adolesanin hastane dosyalari
geriye doniik olarak degerlendirildi.
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Bulgular: 501 hastanin yas ortalamasi 14,5+3,1 yil idi ve 31171 (%620) kizdi. Ozofagogastroduodenoskopi (EGD) icin en yaygin
endikasyonlar epigastrik agr1 (%38.7) ve karin agrisi (%29.3) olup anormal endoskopik ve histopatolojik bulgular sirasiyla %88.6
ve %92.6 idi. Ozofagus, mide ve duodenum igin endoskopik ve histolojik anormalliklerin birlikte tespit oranlar sirasiyla %71.8,
%97.6 ve %55.8 idi. En sik saptanan endoskopik bulgular antral gastrit (%66.4), pangastrit (%18.0), safra refliisti (%12.6) ve
duodenit (%9.4) idi. En sik saptanan histopatolojik bulgular kronik gastrit (%45.3), kronik Helicobacter pylori gastriti (%37.3),
6demli mide mukozasi (%5 .4), ¢olyak hastalig1 (%4 .4) ve 6zofajit (%4.4) idi. Islemin kendisi veya uygulanan sedasyon ile ilgili

herhangi bir komplikasyon goriilmedi.

Sonug: Tanisal endoskopi endikasyonlar tilkeler ve merkezler arasinda farklilik gosterebilir. EGD ile iligkili negatif endoskopik
islem ve komplikasyon oranlarinin yiiksek oldugu bir¢ok calisma ile tespit edilmistir; bu nedenle, bu prosediir icin dogru

endikasyonlarin belirlenmesi onemlidir.

Introduction

Esophagogastroduodenoscopy (EGD) is an
invasive intervention used commonly for the diagnosis
and treatment of upper gastrointestinal system
(GIS) diseases (1). In parallel to the development of
pediatric gastroenterology, the use of EGD for the
diagnosis and treatment of upper GIS diseases has
become common in children (2). Despite the rapid
increase in diagnostic and therapeutic procedures in
children, normal (negative) endoscopic results are still
surprisingly high (1,3,4). As upper GIS endoscopy
is an invasive procedure performed under general
anesthesia or deep sedation, serious complications
may occur in association with both anesthesia and the
procedure itself. Therefore, it is very important that the
decision to perform EGD be made based on judicious
indications (3).

The aim of the present study was to determine
the indications for EGD in children and evaluate the
relationship between these indications and endoscopic
and histopathologic findings in an effort to reduce the
rate of unnecessary procedures.

Materials and Methods

A total of 501 patients, 1-18 years of age, who
underwent upper GIS endoscopy at the Pediatric
Gastroenterology Unit of the Giilhane Training and
Research Hospital affiliated with the Health Sciences
University between June 2017 and June 2020 were
included in the study. Demographic characteristics,
complaints, clinical findings, indications for
diagnostic upper GIS endoscopy, and endoscopic
and histopathologic findings were retrieved from the
hospital data system and patient files. Indications for
diagnostic EGD included the following: abdominal
pain, epigastric pain, nausea/vomiting, dyspepsia,
weight loss, failure to thrive, chronic diarrhea,
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unexplained anemia, hematemesis, dysphagia,
positive coeliac serology, and miscellaneous causes
(e.g. pica history and esophageal varices due to portal
hypertension).

Under deep sedation induced by an anesthetist,
upper GIS endoscopy was performed by the same
pediatric gastroenterologist using an Olympus X260
scope (Olympus Optical Corporation, Japan).

Positive endoscopic findings included changes in
mucosa (erythema, edema, erosion, nodularity, biliary
residue, duodenal scalloping, fissures), superficial
and deep ulcers, polyps, and varices. Biopsies were
obtained as recommended by guidelines according
to underlying indication and endoscopic findings (5).
Biopsy samples to evaluate eosinophilic esophagitis,
were taken from the proximal, middle, and distal
esophagus, for Helicobacter pylori (H pylori)
infection, two from the antrum and two from the
corpus, for rapid urease test (Campylobacter-like
organism (CLO) test) one from the antrum, and for
coeliac disease one from the duodenal bulb and four
from the second portion of duodenum. If there was no
specific clinical suspicion, depending on indication
or endoscopic findings, two duodenal biopsy samples
(bulb+second portion of the duodenum), two gastric
biopsy samples (antrum+corpus), and two esophageal
biospy samples (proximal+distal esophagus) were
obtained. Histopathological investigations were
carried out by the same pathologist unaware of the
clinical and endoscopic findings. Acute or chronic
tissue inflammation, the presence of H pylori and other
infectious agents, polyps, intraepithelial lymphocytes,
villus atrophy, crypt hyperplasia, and lymphangiectasia
were considered positive histologic findings.

Biopsies were classified according to a
histological score as follows: For the esophagus,
mild inflammation=minor abnormalities (scanty
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intraepithelial polymorphs, or submucosal vascular
dilatation, or basal epithelial cell thickening),
and moderate-severe inflammation=  prominent
intraepithelial polymorphs, ulcer slough present (6).
For the stomach, superficial (mild) inflammation=
limited to lamina propria in the foveolar region,
moderate inflammation =extending to involve gastric
glands, and deep (severe) inflammation= involving
the full mucosal thickness (7). For the duodenum,
mild inflammation= increased cellularity of lamina
propria, moderate inflammation =intraepithelial
polymorphonuclear cells present +/- increased
cellularity of lamina propria, and severe inflammation=
erosion or ulceration present (7).

The ethics committee of the study was taken with
the date and decision number of 2020- 386/ 24.09.2020.

Statistical evaluation of the data was performed
using the Statistical Package for the Social Sciences
(SPSS) for Windows, version 20.0. Descriptive
statistics were expressed with numbers and percentages
for categorical variables and with meanz%standard
deviationfor numerical variables. For the comparison
of categorical variables with each other, chi-square
or Fisher’s exact test was used. A confidence interval
of 95% was set and a p-value <0.05 was considered
significant.

Results

Overall, 501 EGD procedures carried out within
three years were evaluated. The mean age of the
patients was 14.5+3.1 years and 311 (62.0%) were
female.

The most common indications for diagnostic EGD
were epigastric pain (38.7%), abdominal pain (29.3%),
nausea/vomiting (28.7%), dyspepsia (20.8%), and
positive coeliac serology (5.0%) (Table 1).

Positive endoscopic and histopathologic results were
found in 88.6% and 92.6% of the patients, respectively.
Histopathologic findings were abnormal in 442 of 444
(99.5%) patients with abnormal endoscopic findings
and in 22 of 57 (38.6%) patients whose endoscopic
findings were normal (p<0.0001). The co-detection
rates of endoscopic and histologic abnormalities for
the esophagus, stomach, and duodenum were 71.8%,
97.6%, and 55.8%, respectively. Abnormal endoscopic
findings were detected in the stomach, duodenum
and esophagus in 84.4%, 11.9%, and 6.2% of the
patients (patients may exhibit > 1 finding). The most

Table 1. Demographic characteristics of the study
population

Sex Number (n) Percentage
(%)
Female 311 62.0
Male 190 38.0
Age (years)
1-6 31 6.2
7-14 164 327
15-18 306 61.1
Indications for endoscopy
Epigastric pain 194 38.7
Abdominal pain 147 293
Nausea /vomiting 144 28.7
Dyspepsia 104 20.8
Positive coeliac serology 25 50
Failure to thrive 23 4.6
Weight loss 14 2.8
Chronic diarrhea 17 34
Hematemesis 13 2.6
Unexplained anemia 13 2.6
Dysphagia 3 0.6
Other indications (portal 0.6
hypertension, history of pica ) ’
*The number of indications
1 262 523
2 223 445
3 14 2.8
4 2 04
Overall 501 100

*47.7% of patients had more than one indication

common endoscopic findings were antral gastritis
(66.4%), pangastritis (18.0%), bile reflux (12.6%), and
duodenitis (9.4%), (Table 2).

Abnormal histopathologic findings were detected in
the stomach,duodenum,and esophagusin 88.4%,9.6%,
and 4.6% of the patients, respectively (patients may
have > 1 finding). The most common histopathologic
findings were chronic gastritis (45.3%), chronic H
pylori gastritis (37.3%), edematous gastric mucosa
(5.4%), coeliac disease (4.4%), and esophagitis (4.4%),
(Table 3). No complications occurred in association
with the procedure itself or the required sedation. In
many patients, more than one indication was recorded.
While no significant relationship was found between
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Table 2. Upper GI system endoscopy results

Endoscopy results Number (n) f{;}r)centage
Normal 57 114
Esophagitis 27 54
Lowef ;sophageal sphincter 4 0.8
insufficiency

Esophageal ulcer 5 10
Esophageal varices, portal ’ 0.4
gastropathy

Antral gastritis 333 66.4
Antral ulcer 27 54
Pangastritis 90 18.0
Gastric polyp 2 04
Pyloric dysfunction 5 1.0
Bile reflux 63 12.6
Bulbitis 5 1.0
Bulbar ulcer 6 12
Duodenitis 47 94
Endosqopic findings suggest.ive 6 50
of coeliac (duodenal scalloping)

Intestinal lympangiectasia 2 04
Overall 501 100

*29.1% of patients had more than one abnormal finding

the number of indications and the rate of endoscopic
abnormalities (p=0.13), a significant relationship
was found between the number of indications and
histopathologic abnormalities (p=0.02). No significant
relationship was found between gender and endoscopic
and histopathologic abnormalities (p=0.51, p=0.70);
however, there was a relationship between age groups
and the rate of duodenitis (p=0.01). In detailed
analyses, a significant difference was found between
the 1 to 6 year group and the >15 year group. While
the probability of duodenitis was 14.3% in the younger
group, it dropped to 1.7% in those > 15 years of age.
In addition, age was found to also affect the rate of
edematous mucosa (p<0.001). A significant difference
was found between the 1 to 6 year group (31.8%) and
the > 15 year group (3.2%). No significant relationship
was found between endoscopic and histopathologic
abnormalities and the most common indications of
epigastric pain (p=0.63, p=0.80), abdominal pain
(p=0.16, p=0.51), and nausea/vomiting (p=0.08,
p=0.06).
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Discussion

GIS endoscopy has been used since the 1970s in
children and the incidence of diseases requiring its
use for diagnosis has risen with its increased usage.
Franciosi et al. (2) reported that there was a 12-fold
increase in the number of EGDs per 100,000 children
between 1985 and 2005 in the Philadelphia, PA region
of the United States and that this increase was due to
the increase in the number of diagnostic procedures,
rather than the increase in the incidence of disease (2).

There are a limited number of studies investigating
the indications for diagnostic endoscopy in children.
Reports indicate that until the mid-1990s, the most
common indication for diagnostic endoscopy was
GIS bleeding, while in subsequent years, epigastric
pain and abdominal pain became more preponderant
(2). Actually, at present, the most common cause for
consultation with a pediatric gastroenterologist by
a primary physician is abdominal pain (1). Recent
investigations have revealed that abdominal pain
is also the most common indication in children for
diagnostic upper GI endoscopy (1,8). This change
may be associated with the definition of H pylori, the
causative agent for peptic ulcers, and development of
effective treatment protocols, including widespread
clinical use of strong acid-suppressing drugs, and
developments in the management of diseases producing
susceptibility to GI bleeding such as variceal bleeding
due to portal hypertension (2). In the present study, the
most common indications for EGD were epigastric
pain (38.7%) and abdominal pain (29.3%). Our results
are consistent with the literature and strongly support
the idea that pediatric EGD indications have changed
within the last 20 years, with abdominal pain being the
predominant indication.

Performing endoscopy, which is an invasive
procedure, for proper indications is the best approach
for preventing probable complications. Studies
demonstrated that there are no positive endoscopic
findings in a sizable proportion of EGD procedures
performed in children (4). Noble et al. (4) reported the
rate of endoscopic and histological abnormalities to be
55% in 346 EGD procedures conducted in 2008. In
another study, O’Loughlin et al. detected no abnormal
endoscopic findings in 48% of 1055 diagnostic
EGD procedure (9). In the present study, abnormal
endoscopic findings were found in 88.6% of patients,
indicating that normal endoscopy results (negative
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Table 3. Upper GI system endoscopic and histopathologic findings

Endoscopic findings Number (n) Percentage (%)
Esophagus Erythema, edema, erosion 27 54
Ulcer 5 1.0
Lower esophageal sphincter insufficiency 4 0.8
Stomach Erythema, erosion, edema, nodularity 423 844
Ulcer 27 54
Gastric polyp 2 04
Biliary residue 63 12.6
Pyloric dysfunction 5 1.0
Duodenum Erythema, erosion, edema 54 10.8
Ulcer 6 1.2
Scalloping 20 40
Fissures 6 1.2
Portal hypertension Varices, gastropathy 2 04
Histopathologic findings Number (n) Percentage (%)
Esophagus Mild inflammation 6 12
Moderate- severe inflammation 15 30
Edematous mucosa 1 0.2
Candida esophagitis 1 0.2
Eosinophilic esophagitis 1 0.2
Stomach Mild inflammation 263 524
Moderate-severe inflammation 151 30.1
Edematous mucosa 27 54
Helicobacter pylori infection 187 373
Hyperplastic polyp 04
Duodenum Mild inflammation 0.8
Moderate-severe inflammation 1.2
Edematous mucosa 0.8
Intraepithelial lymphocytes 32 64
Villus atrophy 22 44
Crypt hyperplasia 22 44
Lymphangiectasia 2 04

results) were at lower rates compared to the literature.
This may be attributed to the development of devices
offering higher quality endoscopic imaging and
evaluation opportunities and the increasing awareness
of health professionals to the issue in parallel to the
advances in technology.

In upper GIS endoscopy procedures, the correlation
between endoscopic abnormalities and histologic
abnormalities is another important issue. Sheiko et

al. reported that in 1000 EGD procedures they found
endoscopic abnormalities and histologic abnomalities
in 34.7% and 40.4%, respectively (3). In another
study, it was stated that in conditions in which a
biopsy is obtained only from mucosal areas appearing
pathological, histopathological abnormalities were
missed at the rate of 48.5% by EGD and that co-
detection rates between endoscopic and histologic
abnormalities were 82.6%, 73.2%, and 89.3% for
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esophagus, stomach, and duodenum, respectively (10).
Therefore, recent European Society of Gastrointestinal
Endoscopy (ESGE)/ European Society for Paediatric
Gastroenterology ~ Hepatology  and  Nutrition
(ESPGHAN) guidelines have recommended that,
even if the mucosa has a normal appearance, biopsies
should be obtained from the esophagus, stomach, and
duodenum (5). In the present study, histopathologic
findings were abnormal in 22 of 57 patients whose
endoscopic findings were normal. Co-detection rates
between endoscopic and histopathologic abnormalities
were 71.8%, 97.6%, and 55.8%, for the esophagus,
stomach, and duodenum, respectively.

The leading cause of gastritis in children is H
pylori infection, which also accounts for the majority
of duodenal ulcers (11,12). H pylori prevalence varies
largely with the geographical region, with a prevalence
in Turkey of 82.5% (13). Although there are no specific
symptoms of H pylori infection in children, recurrent
abdominal pain is the main sign suggesting H pylori
infections to clinicians and is a common indication
for EGD (12). In the present study, among patients
undergoing EGD, chronic gastritis was identified in
45.3% and H pylori gastritis in 37.3% . According to
endoscopic investigation, 66.4% of patients had antral
gastritis, 18.0% pangastritis, 5.4% an antral ulcer, and
1.2% a bulbar ulcer. Antral gastritis was founded in
76% of the patients with H pylori gastritis.

The diagnosis of functional dyspepsia is made in
the presence of postprandial fullness, early satiation,
epigastric pain, and burning for at least two months
according to Rome IV criteria (14). Robin et al.
reported the prevalence of functional dyspepsia to
be 7.6% in a recent study (15). In a study carried
out on children with dyspepsia symptoms, EGD was
performed in 44% of the cases 39 days after the first
examination and 62% were found to be normal (16). In
the present study, 20.8% of the patients had complaints
of dyspepsia and 37.8% epigastric pain. EGD yielded
normal results in 26.3% of these patients with
functional dyspepsia. We believe that the lower rate
of normal EGD results in our study compared to those
reported in the literature maybe due to the fact that
our patient group had chronic symptoms refractory to
treatment.

It was reported that reflux and heartburn symptoms
occur weekly in ~2% of children 3-9 years of age, and
5%-8% of those between the ages of 10-17 years.

J Curr Pediatr 2021;19:285-291

In reflux esophagitis, sensitivity, specificity and the
positive predictive value of EGD vary between 29%-
86%, 21%-83%, and 80%-82%, respectively (16). In
the study by Noble et al. (4) esophagitis was detected
endoscopically at the rate of 18%, esophageal ulcer
at 1%, lower esophageal sphincter insufficiency at
3%, and histologicaly esophagitis was found at the
rate of 9% (4). In the study by O’Loughlin et al. (9)
esophagitis was found at the rate of 16% in 1172 EGD
procedures. In the present study, endoscopic findings
were as follows: esophagitis 5.4%, ulcer 1% and lower
sphincter insufficiency 0.8%. As to histopathologic
findings, reflux esophagitis was found at the rate of
42% and eosinophilic and candida esophagitis at
0.2%.

ESPGHAN guidelines recommend that in children
with anti-tTG IgA positivity at low titers (<10 x upper
limit of normal), at least five biopsy samples should
be obtained (one from the dudenal bulb, and four from
the second portion of the duodenum) to decrease false-
negative results (17). In the study of Sheiko et al. (3)
coeliac disease was detected histologicaly in 94.2% of
patients with positive coeliac autoantibodies, while in
the study by Aydin et al. (8) the corresponding rate was
78%. In the present study, 25 patients with positive
coeliac antibodies detected serologicaly underwent
EGD investigation and 22 (88%) were diagnosed with
coeliac disease following histopathologic examination.

As far as we know, there is no study in the literature
investigating the relationship between age groups and
duodenitis and edematous mucosa. In the present
study, an effect of age on duodenitis and edematous
mucosa rates found by endoscopy was observed
(p=0.01, p<0.001). In a detailed analysis, a significant
difference was found between those 1-6 years of age
and those > 15 years of age. While in the younger group
the probability of duodenitis was 14.3%, and that of
edematous mucosa 31.8%;, in those > 15 years of age,
the corresponding figures were found to be 1.7% and
3.2%, respectively. The absence of made other studies
and results on this subject is one of the limitations of
our study.

Conclusion

In conclusion, genetic background, nutritional
habits, and socioeconomic status of communities are
the most important factors determining the prevalence
and type of GIS diseases. Thus, diagnostic endoscopy
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indications may differ from country to country. As
a high rate of negative endoscopic procedures and
complications due to EGD have been reported in many
published studies, determining accurate indications for
the procedure is important. Diagnosic EGD indications
should be determined after a thorough evaluation
of abdominal pain, dyspepsia, reflux complaints,
positive coeliac serology and failure to thrive, which
are considered the most common indications for
diagnostic endoscopy. The correct determination of
indications for diagnostic endoscopy will help to
increase the correlation of indications with endoscopic
findings and histopathologic results.
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Abstract

Introduction: The purpose of the study is to determine the effect of obesogenic
environment and sociodemographic characteristics on children’s obesity awareness
levels.

Materials and Methods: The sample of the study was composed of a total of
540 children studying at the 5" grade (63), 6" grade (73), and 7" grade (79) in
the private school and at the 5" grade (131), 6™ grade (108), and 7" grade (86)
in the public school specified between the dates when the study was conducted.
“Descriptive Information Form”, “Obesogenic Environmental Evaluation Form
(OEEF)” and “Obesity Awareness Scale (OAS)” were used to collect the data.
Results: It was determined that OEEF mean score was higher in children studying
in the public school (10.50+2.23) than those studying in the private school
(7.77+£2.36) and the difference between them was significant. OAS “physical
activity” subscale mean score was significantly higher in children studying in the
public school.

Conclusion: When OEEF and OAS mean scores were examined according to
sociodemographic variables, it was found that there was a significant difference
between the groups in terms of some variables. It was determined in the study that
the children studying in the public school were affected more by the obesogenic
environmental conditions and gender increased the obesity awareness level of
the children. Within the scope of the fight against obesity, it is recommended to
conduct consciousness-raising and awareness programs related to obesogenic
environment in all educational institutions primarily in public schools.

Oz

Giris: Aragtirmanin amaci, obezojenik ¢evre ve sosyodemografik Ozelliklerin
cocuklarin obezite farkindalik diizeylerine etkisini belirlemektir.

Gere¢ ve Yontem: Arastirmanin Orneklemini ¢alismanin yapildig: tarihlerde
belirtilen 6zel okulda 5. siif (63), 6. sinif (73), 7. sinifta (79); devlet okulunda 5.
smif (131), 6. siif (108), 7. sinifta (86) egitim goren toplam 540 ¢ocuk olusturdu.

Aragtirma verilerinin toplanmasinda “Tamitict Bilgi Formu™, “Obezojenik Cevre
Degerlendirme Formu (OCDF)” ve “Obezite Farkindalik Olgegi (OFO)” kullanildi.
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Bulgular: OCDF puan ortalamasinin devlet okulunda 6grenim goéren ¢ocuklarda (10.50+2.23) 6zel okulda 6grenim gorenlere gore
(7.77+2.36) daha yiiksek ve aradaki farkin anlamli oldugu belirlendi (p<0.05). OFO “fiziksel aktivite” alt boyutu puan ortalamasi
devlet okulunda 6grenim goren ¢cocuklarda anlaml sekilde daha yiiksek bulundu (p<0.05).

Sonug: OCDF ve OFO puan ortalamalar sosyodemografik degiskenlere gore incelendiginde bazi degiskenler acisindan gruplar
arasinda anlamli fark oldugu belirlendi. Calismada obezojenik ¢evre kosullarindan devlet okulunda dgrenim goren ¢cocuklarin daha
fazla etkilendigi, cinsiyetin ¢ocuklarin obezite farkindalik diizeyini artirdig1 saptandi. Obezite ile miicadele kapsaminda 6ncelikli
olarak devlet okullar1 olmak iizere, tiim egitim kurumlarinda obezojenik cevre ile ilgili bilinglendirme ve farkindalik olusturma

programlarinin yiriitiillmesi onerilir.

Introduction

Obesity is an important health problem that can
cause social, psychological and many medical problems
arising from the pathological increase of adipose tissue
in proportion to body weight in the cases where the
energy intake is more than energy consumption (1).
Obesity is not only a chronic disease that negatively
affects quality of life and life expectancy but it is also
an important health problem of the developing world
(2). Obesity is a serious public health problem with
an increasing prevalence worldwide. According to the
data of the World Health Organization, 6% of girls and
8% of boys in age group of 5-19 years were obese in
2016 (3). The childhood obesity starts frequently in the
first year of life, the ages of 5-6 years, and adolescence
period (1).

In the development of obesity, heredity, intrauterine
factors, diet, culture, environmental factors and
psychological factors play a role (1). There are many
factors that are responsible for the etiology of obesity.
One of these factors is the “obesogenic environment”
(causing obesity, gaining weight) supported by
overeating and immobility (4,5). The studies
conducted about increasing childhood obesity have
showed that obesogenic environment and behaviors
are an important factor for obesity (4,6). Although
dietary options and nutrition environment supporting
obesity are regarded as an environmental contribution
to obesity, the rapid increase in global obesity rates is
associated with the obesogenic environment (7,8).

It is important that people have high awareness
against factors causing obesity such as obesogenic
environment. In terms of social psychology,
“Awareness is a term used to indicate how much
people are aware of their attitudes and behaviors”. As
awareness increases, behaviors appropriate to attitudes
increase. It is used in various ways in daily life such
as psychological awareness, political awareness, legal
awareness, awareness about environmental issues,

obesity awareness, and women’s rights awareness.
In this way, problems are handled by raising both
individual and mass awareness from general areas
to specific and certain issues, measurements are
performed and briefly, the society is tried to be changed
(9). In recent years, the number of studies investigating
the obesity awareness has increased. In their study,
Murphy and Polivka (10) reported the awareness of
parents of school-age children about obesity and body
mass index and more than 80% of the participants
reported immobility, malnutrition, lack of control in
the children’s diet and overeating as the main causes of
obesity. In their study, Fahlman et al. (11) assessed the
effect of Michigan Model, an education program about
nutrition applied to secondary school students, on their
eating habits and awareness and found that it caused
significant positive changes in both eating knowledge
and behaviors of children. Lee et al. (12) investigated
the physical activity perception of students by
applying a physical activity program to obese students
and found results helping them to better understand
their exercise perception. Washington et al. (13)
investigated the effect of ecological factors and family
in normal and overweight children in preschool period
and found that they were effective. In their study, Ath
et al. (14) investigated obesity awareness of secondary
school students and they found a significant difference
between body mass index and gender. In their study,
S6zen and Bebek (15) examined the obesity awareness
of university students and found that women had more
obesity awareness than men.

In terms of community health, children’s body
weight and weight gain tendency should be carefully
monitored by healthcare professionals in routine
health checks, families should be informed about this
issue and necessary measures should be taken (1). In
this regard, nurses have an important position in the
management of childhood obesity. Nursing approach
in obesity management is multidimensional and
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includes physical, social, and emotional evaluation of
the child and his/her family such as health promotion,
increasing physical activity, measuring body mass
index, height and weight follow up, determining
family practices affecting the food intake of the child,
being sensitive to family needs, and collaborating with
family (16-18).

In the studies on obesity, physical aspect of
obesity is generally focused and psychosocial factors
are ignored. Number of studies examining the
obesogenic environment and obesity awareness levels
is still insufficient today. In this respect, the study
was designed to determine the effect of obesogenic
environment and sociodemographic characteristics on
the obesity awareness levels of children.

Material and Methods

Setting and Sample

This descriptive study was conducted in a public
primary school and a private primary school in Erzurum
city between May and June 2017. The population
of the study was composed of children studying in
primary schools in Erzurum city. The primary schools
in city center of Erzurum were stratified as public and
private schools in terms of socioeconomic aspect.
Selecting a school from each stratum and including it
in the study were conducted by using simple random
sampling method. The sample of the study was
composed of all of 5", 6™ and 7™ graders (n=550)
studying in the public and private schools determined.
Since institution and parent permissions could not be
obtained for participation of 8" grade students due
to their preparation for high school exam in Turkey,
the study was conducted with 5, 6™ and 7" grade
students. As a result of the power analysis conducted
in the study, when 535 students were included in the
study, it was determined that its size effect was 0.141,
power was 95% and o type error estimation was
0.05. By predicting that there would be losses, 550
students were included in the study and the study was
completed with 540 students. This number pointed out
that the sample size was adequate (19).

Measurement

The “Descriptive Information Form”, “Obesogenic
Environmental Evaluation Form”, and “Obesity
Awareness Scale” were used to collect the data of the
study.

J Curr Pediatr 2021;19:292-302

Introductory Information Form

This form, prepared by the researchers based on
literature (20-22), is composed of questions about
the children’s age, gender, height, weight, school,
grade, family type, socioeconomic level, mothers’ age,
educational background and occupation, and fathers’
age, educational background and occupation

Obesogenic Environmental Evaluation Form

Obesogenic Environmental Evaluation Form is
a questionnaire prepared by Yayan and Celebioglu
(22) in order to determine obesogenic properties
of the environment where the child lives. The form
includes 20 questions evaluating the child’s school,
neighborhood and home environments in terms of
obesogenic properties. In the form, all responses
including obesogenic environment properties get
1 point. Accordingly, some questions are reversely
scored. While the highest score that can be taken from
the form is 20, the lowest score is 0. High score signifies
that the child lives in an obesogenic environment (22).

Obesity Awareness Scale

Obesity Awareness Scale was developed by Allen
in 2011 to measure obesity awareness in children.
The original version of the scale has 23 items and
three subscales. The subscales of the scale are obesity
awareness, nutrition, and physical activity. The scale
has a 4-point Likert type scale from negative to
positive (23). Turkish validity and reliability study of
OAS was conducted by Kafkas and Ozen in 2014. The
Turkish version of the scale consists of 20 items and
three subscales. The highest score to be taken from
the scale is 80; whereas, its lowest score is 20. High
score indicates obesity awareness. Cronbach’s Alpha
reliability coefficient of the scale was determined
as 0.87 (20). In this study, the Cronbach’s alpha
coefficient of the scale was found as 0.82. This value
shows that the scale has a high reliability.

Data Collection

The data were collected in accordance with the
work schedule prepared by the school management by
considering the syllabus of all 5*, 6™, and 7" grades in
both schools between May and June 2017. According
to this schedule, the data collection forms were
applied to the students in the classroom environment
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at the time determined for each class after making the
necessary explanations about the forms. It took about
20-30 minutes to complete this process.

Ethical Considerations

Before starting the study, ethical approval from
Ethics Committee (2017/3-11), official permission
from the Ministry of National Education, written
consents from the parents of the children and verbal
consents from the children were obtained. “Informed
Consent Form” which was prepared for the purpose of
obtaining written consents of the parents of the children
were distributed in closed envelopes to the parents
through their children and their written consents were
obtained. Before applying the data collection forms,
the children were informed about purpose and benefits
of the study and their verbal consents were obtained so
that their participation in the study was ensured.

Data Analysis

The data was assessed in the computer environment
with SPSS (Statistical Package for Social Sciences)
20.0 package program. Number, percentages,
minimum and maximum values and mean and standard
deviation were used in the data analysis, and Kurtosis
and skewness coefficients were used to determine
the compatibility of data to normal distribution.
Independent samples t-test and Anova (for normally
distributed data) and Mann Whitney-U test and
Kruskal-Wallis test (for non-normally distributed data)
were used. Cronbach’s alpha coefficient calculation,
power analysis and Tukey and Dunnett’s-C analysis as
advanced analysis were used. Significance level was
accepted as p<0.05.

Results

When the descriptive characteristics of the children
were examined, it was determined that 59.1% of the
children studying in the private school were in the age
group of 10-12 years, 58.1% were boy, 36.7% were 7"
graders, 90.2% were the members of a nuclear family,
87.4% expressed their socioeconomic status as high,
70.7% of their mothers had a bachelor’s degree and
52.1% of them were employed, 86.5% of their fathers
had a bachelor’s degree and 63.2% were involved
in the civil servant/worker group. For the children
studying in the public school, it was determined that

68.6% of the children were in the age group of 10-
12 years, 51.7% were girl, 40.3% were 5" graders,
78.8% were the members of a nuclear family, 65.8%
expressed their socioeconomic status as high, 51.1%
of their mothers had primary school degree and 89.5%
of them were unemployed, 45.5% of their fathers had
secondary school degree and 54.5% of them were
involved in the civil servant/worker group (Table 1).

In the study, it was found that obesogenic
environmental evaluation form mean score was higher
in the children studying in the public school and the
difference between them was statistically significant
(p<0.05). Although OAS mean scores were higher in
children studying in the private school, the result was
not statistically significant (p>0.05). OAS physical
activity subscale mean score was significantly higher
in children studying in the public school (p<0.05,
Table 2).

When OEEF mean scores of the children were
compared according to age groups, a significant
difference was determined between the groups
(p<0.05). As a result of the advanced analyses, the
significance was found between the children in both
age groups studying in the private school and the
children in both age groups studying in the public
school (Table 3).

When OEEF mean scores of the children were
compared in terms of gender in the study, a significant
difference was found between the groups (p<0.05).
As a result of the advanced analyses, the significant
difference between the groups was determined
between the girls studying in the private school and the
boys and girls studying in the public school (Table 3).

It was found in the study that OEEF mean scores
of children in all grade levels of the public school
were higher than those in the private school and
this difference between the groups was statistically
significant (p<0.05). As a result of the advanced
analyses, the significant difference between the groups
was determined between children studying at all grade
levels in the private school and the children studying at
all grade levels in the public school (Table 3).

When OEEF mean scores were compared in terms
of family types, it was found that there was a significant
difference between the groups (p<0.05). As a result
of the advanced analyses, it was determined that the
significance between the groups was present between
the children, who were studying in the private school
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Table 1. Distribution according to descriptive characteristics of the children

o o Private school (n=215) Public school (n=325)
Descriptive characteristics
n % n %
Age
10-12 age 127 59.1 223 68.6
13-15 age 88 409 102 314
Gender
Girl 90 419 168 51.7
Boy 125 58.1 157 48.3
Class
Sth graders 63 293 131 40.3
6th graders 73 34.0 108 332
7th graders 79 36.7 86 26.5
Family type
Nuclear family 194 90.2 256 78.8
Extended family 21 9.8 69 21.2
Socio-economic situation
High 188 874 214 65.8
Middle 27 12.6 111 342
Mother’s educational background
ls)ncmﬁa:czzﬁl | 1 52 166 51.1
Paoop 0 52 24.1 119 36.6
Y 152 70.7 40 123

Mother’s employment status
Employed 112 52.1 34 10.5
Unemployed 103 479 291 89.5
Father’s educational background
Secondary sehl ; 23 s 166
oot 24 112 148 455

aculty 186 86.5 123 379
Father’s occupition
Unemployed 4 1.8 11 34
Civil servant/worker 136 63.2 177 54.5
Self-employment 70 325 117 36.0
Retired 5 1.5 20 6.1

Table 2. Comparison of children’s OEEF and OAS mean scores

Scales Private School Public School )
Mean + SD Mean + SD p

OEEF 7.77+2.36 10.50+2.23 -13.566 0.000
Obesit total d 57.38+10.49 55.89+9.45 1.711 0.088

cslly awarencss to'al grace. 21.95+4.77 21224441 1.828 0.068
Obesity awareness sub-dimension
Nutrition sub-dimension 21.63+4 .40 21.50+3.90 0.367 0.714
Physical sub-dimension 13.10£5.50 14.25+5 .85 -2.252 0.025

OEEF: Obesogenic Environmental Evaluation Form

and living in the nuclear and extended families, and and living in nuclear and extended families (Table
the children who were studying in public school 3).

J Curr Pediatr 2021;19:292-302



Sarialioglu et al. Obesogenic Environment Obesity Awareness

297

Table 3. Comparison of OEEF mean scores according to descriptive characteristics of the children

Private school (n=215)

Public school (n=325)

Descriptive characteristics Mean < SD Mean + SD Test and p
Age
10-12 age 7.45+2.25 10.26+2.21 _
13-15 age 8.23+2.45 11.01+2.18 F:870337
Test and p t=-2.410 / p=0.017 t=-2.864 / p=0.004 p=0-
Gender
Girl 7.76£2.27 10.67+2.26
Boy 7.78+2.43 10.31£2.18 F:g%(())(S)Z
Test and p t=-0.053 / p=0.958 t=1.483 / p=0.139 p=0
Class
5™ graders 7.00+2.01 10.01+2.13
6" graders 7.76+2.33 10.67+2.37 F=43.314
7" graders 8.40+2.49 11.02+2.05 p=0.000
Test and p F=6.503 / p=0.002 F=5.976 / p=0.003
Family type
Nuclear family 7.80+2.34 10.46+2.21 _
Extended family 7.52+2.56 10.65+2.28 K_V(\]JB(I)? o7
Test and p U=1868.000 / p=0.529 t=-0.632 / p=0.474 p=0
Socio-economic situation
High 7.77£2.31 10.56+2.22 -
Middle 7.81£2.76 10.37+£2.23 K_V(\]/;):]1)6.336
Test and p t=1.173 / p=0.556 t=0.717 / p=0.543 p=0
Mother’s educational background
gr‘magy SChoﬁl | 7.81+1.94 10.3622.16
Fzzﬁﬁ ary scioo 7.96+2 46 10,672 34 KW=113 467
Tost alyl q 7.71£2.36 10.57+2.19 p=0.000

P KW=1.302 / p=0.729 KW=0.922 / p=0.820
Mother’s employment status
E‘;lprfﬁed 4 7.66+2.49 10.671.75 F=60.501
Te:t a‘:l(‘l’ye 7.89+2.22 10.47+2.29 p=0.000

P t=-0.691 /p=0.490 t=0.598 /p=0.552
Father’s educational background
Primary school

7.20+2.28 10.03+£2.20

f;zgoﬁdary school 8.58+2.33 10.502.22 K_‘X;};fﬁoz
Toct and 7.68+2.36 10.70+2.22 p=t

P KW=3.730 / p=0.155 KW=3.768 / p=0.288
Father’s occupition
Unemployed 10.00+0.00 10.16+1.72
Civil servant/worker 7444242 10.22+2.26 .
Self—employment 8.50+2.16 10.78+2.20 K_\?(ZB(I;(&)S S78
Retired 6.60+0.50 11.40+2.13 p=0-
Test and p KW=13.805 / p=0.303 KW=7.318 / p=0.062

OEEF: Obesogenic Environmental Evaluation Form

When OEEF mean scores were compared in terms of ~ was observed between the children in both groups studying
socioeconomic status, it was determined that there was a  in the private school and the children in both groups
significant difference between the groups and the difference studying in the public school (p<0.05, Table 3).
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Mothers’ educational background was found to be
effective on OEEF mean scores (p<0.05). As a result
of the advanced analyses, the significant difference
between the groups was found to be between the
children in all three groups studying in the private
school and the children in all three groups studying in
the public school (Table 3).

When OEEF mean scores were compared in terms
of mothers’ employment status, it was found that
there was a significant difference between the groups
(p<0.05). As a result of the advanced analyses, the
significant difference between the groups was found
between the children, who were studying in the private
school and had employed and unemployed mothers,
and the children, who were studying in the public
school and had employed and unemployed mothers
(Table 3).

Similarly, when OEEF mean scores were compared
in terms of fathers’ educational background, it was
determined that there was a significant difference
between the groups (p<0.05). As a result of the
advanced analyses, the significant difference between
the groups was determined between the children, who
were studying in the private school and had father with
secondary school degree and bachelor’s degree, and
the children, who were studying in the public school
and had fathers with primary, secondary school and
bachelor’s degree, (Table 3).

When OEEF mean scores were compared according
to the fathers’ occupation, a significant difference was
determined between the groups (p<0.05). As a result
of the advanced analysis, the significant difference
between the groups was found between the children
in all groups studying in the private school and the
children who were studying in the public school and
had civil servant, self-employed and retired fathers
(Table 3).

When OAS mean scores were compared in terms
of descriptive characteristics of the children, it was
revealed that variables such as age, grade, family type,
socioeconomic status, mothers’ education level and
employment status, and fathers’ education level and
profession were not effective on OAS mean scores of
the children (p>0.05). When OAS mean scores were
compared in terms of the gender of children, it was
determined that there was a significant difference
between the groups and the difference between the
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groups was determined between the boys in the private
school and public school and the boys and girls in the
public school (p<0.05, Table 4).

Discussion

Obesity is an important health problem that can
result in social, psychological and many medical
problems (1). The studies conducted on increasing
childhood obesity have showed that obesogenic
environment and behaviors is an important factor for
obesity (4,6).

In the study, obesogenic environmental
characteristics of the children studying in the private
and public schools were evaluated with OEEF
and the mean score of the children studying in the
private school (7.77+2.36) was lower than the mean
score of the children studying in the public school
(10.50£2.23) (Table 2). This result showed that the
living spaces of children studying in the public school
had more obesogenic properties. When the literature
was examined, no study was found investigating the
environments of the children in the public and private
schools from an obesogenic perspective. In the study
conducted by Yayan and Celebioglu (22) to investigate
the “effect of obesogenic environment and social
support for health behaviors on body mass index and
body image of adolescents”, they determined that
obesogenic environment mean score (13.10£2.75) was
higher than the mean score obtained in this study. When
the items of OEEF were examined, it can be asserted
that there was a difference between the private schools
and public schools in the city center of Erzurum in terms
of sportive activity areas. In terms of the areas of sports
activities and opportunities for activities in the school
campus, private schools provided more advantages to
children. In relation to this, it can be thought that the
school environment of the children in the public school
had more obesogenic properties. Sedentary lifestyle
and low physical activity level cause overweight and
obesity in childhood (24). Overweight in children and
adolescents is generally caused by low physical activity
and unhealthy diet resulting in excessive energy intake
(25). The result of the study is a striking finding,
especially in terms of showing that the environments
of children studying in the public school should be
examined more from obesogenic aspect.

In the study, it was found that OAS mean score
of children in the private school was higher than the
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Table 4. Comparison of OAS mean scores according to descriptive characteristics of the children

Private school (n=215) Public school (n=325)

Descriptive characteristi Test and
escriptive characteristics Mean + SD Mean + SD est and p

Age

10-12 age 57.89+9.90 55.75+9.23 F=1305

13-15 age 56.63+11.30 56.20+9.95 :0 '272

Test and p t=0.866 / p=0.387 t=-0.400 / p=0.689 p=0-

Gender

Girl 57.11+8.84 57.32+9.00 F=3 465

Boy 57.57£11.56 54.36+9.70 ~0.016

Test and p t=-0.320 / p=0.749 t=2.844 / p=0.005 p=0-

Class

5™ graders 57.12+9.89 55.30+8.47

6" graders 57.71£10.41 56.23+10.39 F=0.766

7™ graders 57.27+11.13 56.37+9.68 p=0.574

Test and p F=0.058 / p=0.944 F=0.431/ p=0.650

Family type

Nuclear family 57.37+£10.56 55.93+8.95 KW=6.251

Extended family 57.42+10.05 55.73x11.18 _0_10'0

Test and p U=1938.000 / p=0.714 t=0.154 / p=0.892 p=y

Socio-economic situation

High 57.33+£10.81 56.44+9.79 »

Middle 57.70+8.05 54.83+8.70 K\_’\(f)—229.4(1)74

Test and p t=0.377 / p=0.828 t=1.455/ p=0.147 p=0-

Mother’s educational background

Primary school 50.18+13.03 56.25+9.68

Secondary school 57.57+10.72 54.89+9 45 KW=7.314

Faculty 57.83+10.09 57.35+8.33 p=0.063

Test and p KW=4.523/ p=0.210 KW=3.838 / p=0.279

Mother’s employment status

Employed 58.44+9.12 54.64+11.49 F=2 068

Unemployed 56.22+11.73 58.06+9.14 :0 '103

Test and p t=1.557 / p=0.121 t=-0.833 / p=0.406 p=v

Father’s educational background

Primary school 60.60+4 44 53.33+9.53 _

Secondary school 57.70+5.78 56.33+9.42 K_V(\)/—116(()).358

Faculty 57.25+11.06 56.48+9.33 p=r

Test and p KW=0.435 / p=0.805 KW=2.999 / p=0.392

Father’s occupition

Unemployed 58.50+6.36 55.33+£5.04

Civil servant/worker 58.11x10.42 56.84+9.53 KW=13.219

Self—employment 56.15£10.32 55.66+8.75 =0 667.

Retired 52.80+17.12 50.20+11.85 =

Test and p KW=1.596 / p=0.660 KW=6.550 / p=0.088

mean score of the children studying in the public
school (Table 2). There are a limited number of studies
in literature investigating the obesogenic awareness
levels of students studying in private and public schools.

Among these studies, the Obesogenic Awareness Scale
general mean score determined in the study by Atl et
al. (14) is similar to the score received by the students
studying in the private school in the present study
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(58.28+8.66). The fact that the children studying in the
private school had higher obesity awareness may be
associated with their living standards, school facilities
and awareness of their parents.

When OEEF mean scores of the children studying in
the public and private schools were examined in terms
of'age groups and grade levels in the study, it was found
that there was a significant difference between the
groups and as the age of children increased, their mean
scores increased (Table 3). In the study by Yayan and
Celebioglu (22), it was found that age affected OEEF
mean score and as the age of adolescents increased,
their mean scores increased. The result of the study
showed that as the age of the children increased, their
tendency to obesogenic environment increased.

When OEEF and OAS mean scores of the children
studying in the public and private schools were
examined in terms of gender in the study, it was
determined that there was a significant difference
between the groups (Table 3,4). The significant
difference for OEEF was caused by the lower mean
score of girls studying in the private school. In
their study, Cinar and Cavusoglu (26) examined the
obesity condition according to gender and found
that male students had a higher rate of obesity than
female students and the difference between male and
female students in terms of obesity was statistically
significant. Likewise, in another study, Ozilbey et al.
(27) examined obesity prevalence and eating habits
in primary school students in two private and two
public schools. As a result of the regression analysis,
the obesity rate was found to be higher in boys with
high income level. This result in the study suggest
that girls paid more attention to body image caused
by the fact that girls paid more attention to obesogenic
environmental conditions and obesity was seen less.
The significant difference for OAS was caused by
higher mean score of boys studying in the private
school. Atli et al. (14) found in their study that girls
had higher subscales and scale mean scores compared
to boys but there was no significant difference. This
difference in the study suggested that boys studying in
the private school had high obesity awareness.

When OEEF mean scores were examined in terms
of family types in the study, a significant difference
was determined between the groups and this difference
was due to the higher mean score of children studying
in the public school (Table 3). In their study, Yayan and
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Celebioglu (22) found that obesogenic environmental
mean score of adolescents living in the nuclear family
was higher but the difference was not found to be
statistically significant. Different results of the study
may be due to the reasons such as decreased control of
families on their children because of high number of
individuals in extended family and failure to monitor
where, when and what type of food the children eat.

In the study, when OEEF mean scores were
examined in terms of socioeconomic status, asignificant
difference was determined between the groups and
this difference was caused by higher mean score of
the children in the public school (Table 3). When the
literature is reviewed, there is an inverse correlation
between socioeconomic status and obesity (28). It is
known that in the countries with low national income
per capita, children do not eat healthy and measures to
protect children from obesity are not taken sufficiently
in schools and family (29). Likewise, it is stated that
while environmental factors of children living in
neighborhoods with low-income support their energy
intake, there is insufficient or little opportunities for
their expenses (30). In a study investigating “the effect
of eating behaviors of primary school students and the
eating style of parents on childhood obesity”, more
obesity was observed in the school with a moderate and
high socio-economic level compared to the school with
low socio-economic level (21). In a study conducted by
Alphan et al. (31) in 2002 to compare eating habits of
adolescents studying in the private and public schools,
malnutrition was determined to be higher in students
with low socioeconomic status. In 299 children aged
between 6-15 years at a primary school with high
socio-economic level in 2003 in Bakirkdy, Istanbul, it
was determined that the obesity prevalence was 8.4%
and overweight prevalence was 26.7% (32). In the
study by Atli et al. (31) obesity increase was found to
be higher in schools with high socioeconomic level.
Different study results may be associated with the fact
that the opportunities provided to children studying
in private schools are better (health eating conditions,
high number of sportive activities, etc.), families with
high income level generally have high education level
and are aware of the obesogenic environment.

In the study, when OEEF mean scores were
examined in terms of education level and employment
status of parents, it was found that there was a
significant difference between the groups and this
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difference was due to the higher mean scores of
children studying in the public school (Table 3). When
the literature is examined, the status and education of
mothers is an effective factor on conscious and correct
behavior of children in food consumption. It was
found out that there was a positive correlation between
the education level of mothers and the importance of
nutrition and the growth and development of the child
(33). Likewise, in the study by Alphan et al. (31), they
detected that education levels of mothers of students
studying in a private school were high and these
children had balanced diet. Since parents who have
insufficient knowledge about nutrition education have
no idea how children should be fed, body composition
of the child deteriorates (34). In the study by Yayan and
Celebioglu (22), it was found that mothers’ education
level and working status had an effect on OEEF mean
score but fathers’ education level and working status
did not affect OEEF mean score. The study result
may be caused by higher awareness levels of parents
of children studying in the private school since their
education level and working status were generally
higher compared to the parents of children studying in
the public school.

Study Limitations

At the time of the survey as they prepare for the
high school exams in Turkey lack of 8th grade students
to participate in research studies is limited.

Conclusions

It was determined in the study that children studying
in the public school were more affected by obesogenic
environment conditions and gender increased the
obesity awareness level of children. Within the scope
of the fight with obesity, it is recommended to carry
out consciousness-raising and awareness programs
related to obesogenic environment in all educational
institutions, primarily in public schools.

Providing holistic education and awareness efforts
including family, school, children and the people who
interact with children about healthy nutrition and
importance of physical activity, strengthening the
policies related to this issue, monitoring the growth
including weight and height follow-up from birth and
maintaining and evaluating the growth until the end of
adolescence period are important approaches.

Ethics

*6™ National Ist International Pediatrics Nursing
Congress, 29 November-2 December 2017, Antalya
Ethics Committee Approval: This study received
17/04/2017 dated and 2017-3/11 numbered approval
was taken from Erzurum Atatlirk University Faculty
of Health Sciences Ethical Board.

Conflict of Interest: No conflict of interest was
declared by the authors.

Financial Disclosure: The authors declared that
this study received no financial support.

References

1. Yilmaz HB, Bolistk B. Nutrition in children. In: Conk Z,
Bagbakkal Z, Yilmaz Bal H, Boligik B (eds). Pediatric Nursing.
Ist edition. Ankara: Academician Medical Bookstore; 2018. p.
186- 216.

2. Seidell JC. The current epidemic of obesity. In: Bouchard C.
(ed). Physical Activity and Obesity. 1st edition. Champaign, IL:
Human Kinetics; 2000. p. 21-30.

3. The Global Health Observatory (GHO) is WHO’s Portal Providing
Access to Data and Analyses for Monitoring The Global Health
Situation. 2016. [cited 19 February 2021]. Available from: http://
www.who.int/gho/en/2016.

4. Corsica JA, Hood MM. Eating disorders in an obesogenic
environment. Journal of the American Dietetic Association
2011;111:996-1000.

5. Johnson R, Welk G, Maurice PFS, Ihmels M. Parenting styles
and home obesogenic environments. International Journal of
Environmental Research and Public Health 2012;9:1411-26.

6. Patrick H, Hennessy E, Mcspadden K, Oh A. Parenting styles and
practices in children’s obesogenic behaviors: Scientific gapsand
future research directions. Childhood Obesity 2013; 9:73-86.

7. Menon V, Demeray MK. Child and adolescent social support
scale for healty behaviors: Scale development and assesment
of the relation between targeted social support and body size
dissatisfaction. Children’s Health Care 2013;42:45-66.

8. Kapinos KA, Yakusheva O, FEisenberg D. Obesogenic
environmental influences on young adults: Evidence from
college dormitory assignments. Economics and Human Biology
2014;12:98-109.

9. Kagitcibagi C. People and People from Past to Present:
Introduction to Social Psychology. 22nd edition. Istanbul: Evrim
Publisher; 2019. p. 139.

10. Murphy M, Polivka B. Parental perceptions of the school’s role
in addressing childhood obesity. The Journal of School Nursing
2007;23:40-6.

11. Fahlman M, Dake J, McCaughtry N, Martin J. A pilot study
to examine the effects of a nutrition ntervention on nutrition
knowledge, behaviors, and efficacy expecations in middle school
children. Journal of School Health 2008;78:216-22.

12. Lee P,Lai H, Chou Y, Chang L, Chang W. Perceptions of exercise
in obese school-aged children. Journal of Nursing Research
2009;17:170-6.

J Curr Pediatr 2021;19:292-302



302

Sarialioglu et al. Obesogenic Environment Obesity Awareness

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Washington P, Reifsnider E, Bishop S, Ethington M, Ruffin
R. Changes in family variables among normal and overweight
preschoolers. Issues in Comprehensive Pediatric Nursing
2010;33:20-38.

Atli M, Ozkan Z, Uyar B. Assessment of obesity awareness stage
of secondary school students. ERPA International Congresses on
Education, 2-4 June 2016, Bosna-Hersek, Proceedings Abstract
Book, 5.200, 2016.

Sozen H, Bebek G. Determining the obesity awareness of
university students. International Congress on Politic, Economic
and Social Studies, 28-30 June 2018, Italy, Proceedings Abstract
Book, 2018.

Yildiz D, Fidanct BE, Suluhan D. Childhood obesity and
prevention approaches. TAF Preventive Medicine Bulletin
2015;14:338-45.

Erdim L, Ergun A, Kuguoglu S. The role of nurses in the
prevention and management of obesity in children. Journal of
Health Science and Profession 2014;1:115-26.

Barbaros H, Balci S. The growing problem of children in
globalized world: Obesity. Yildirim Beyazit University Journal
of Nursing 2015;3:38-46.

Capik C. Statistical power analysis and 1t’s use in nursing studies:
Basic information. Journal of Anatolia Nursing and Health
Sciences 2014;17:268-74.

Kafkas ME, Ozen G. The Turkish adaptation of the obesity
awareness scale: a validity and reliability study. Inonu University,
Journal of Physical Education and Sport Sciences 2014;1:1-15.
Demir D, Bektag M. The effect of childrens’ eating behaviors and
parental feeding style on childhood obesity. Eating Behaviors
2017;26:137-42.

Yayan EH, Celebioglu A. Effect of an obesogenic environment
and health behaviour-related social support on body mass
index and body image of adolescents. Global Health Promotion
2017;25:33-42.

Allen A. Effects of Educational Intervention on Children’s
Knowledge of Obesity Risk Factors (Ph.D. Thesis). Carroll
College; 2011.

J Curr Pediatr 2021;19:292-302

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Yilmazbas P, Gok¢ay G. Childhood obesity and its prevention,
Journal of Child 2018;18:103-12.

Deles B. Childhood obesity. Hacettepe University Faculty of
Health Sciences Journal 2019;6:17-31.

Cmar S, Cavusoglu H. Research on obesity for children between
the ages of 7-14 and from different socio-economic status.
Turkiye Klinikleri Journal of Nursing Science 2016;8:112-21.
Ozilbey P, Ergor G. Determining the prevalence of obesity
in primary school students and eating habits in Izmir. Turkish
Journal of Public Health 2015;13:30-9.

Drewnowski A. The economics of food choice behavior:
why poverty and obesity are linked. Nestlé Nutrition Institute
Workshop Series 2012;73:95-112.

Ludwig DS. Childhood obesity--the shape of things to come.
New England Journal of Medicine 2007;357:2325-7.

Karacil MS, Sanlier N. Obesogenic environment and effects on
the health. Giimiishane University Journal of Health Sciences
2014;3:786-803.

Alphan E, Keskin Y, Tatli F. Comparison of nutritional behaviour
of adolescents in private and public school. Journal of Nutrition
and Diet 2002;31:9-17.

Oztora S, Hatipoglu S, Barutcugil B, Salihoglu B, Yildirim R,
Sevketoglu E. Estimating the prevalence of obesity and related
risk factors for the primary school children. Medicine Journal of
Bakirkoy 2006;2:11-4.

Kagsik¢r S. A Research on The Nutrition Habits of 6th,7th Ve
8th Grade Students in The Central Primary Schools of Edirne.
(Master Thesis). Tekirdag: Tekirdag Namik Kemal University;
2010.

Drewnowski A, Rehm CD, Solet D. Disparities in obesity
rates: analysis by zip code area. Social Science & Medicine
2007;65:2458-63.



GuUncel Pediatri

0ZGUN ARASTIRMA

The Journal of Current Pediatrics

ORIGINAL ARTICLE

llkogretim Cocuklarinda Uyku Bozuklugu Sikhgi ve

Obezite ile Iligkisi

Prevalence of Sleep Disorders in Primary School Children and its
Relationship with Obesity

Hasan Durmus* (0000-0001-5719-1475), Yavuzalp Solak** (0000-0001-5274-7606), Erhan Kaya*** (0000-0001-7458-
3024), Halil Canbolat** (0000-0001-5669-0651)

*Erciyes Universitesi Tip Fakdiltesi, Halk Sagligi Anabilim Dali, Kayseri, Turkiye

“Dortyol lige Saglk Mudurligu, Hatay, Tirkiye

“*Kadirli lIlge Saglik Midirliigi, Osmaniye, Tirkiye

Anahtar kelimeler
Uyku bozuklugu, obezite, addlesan, uyku

Keywords
Sleep disorder, obesity, adolescent, sleep

Gelis Tarihi/Received : 28.05.2021
Kabul Tarihi/Accepted : 08.09.2021

DOI:10.4274/jcp.2021.38980

Yazigma Adresi/Address for Correspondence:

Dr. Yavuzalp Solak , Dértyol Ilge Saglik
Miidiirliigii, Hatay, Tiirkiye
E-posta: yavuzalp80@gmail.com

J Curr Pediatr 2021;19:303-310

Oz

Giris: Obezite sadece erigkinlerde degil ¢ocuklarda da tiim diinyada giderek
yayginlagan bir saglik sorunudur. Tiirkiye’de obezite oranlar1 bolgelere gore %4.5
ile %159 arasinda degismektedir. Diizenli ve yeterli uyku, saglikli yasamin devam
ettirilmesinin yani sira fiziksel, biligsel ve duygusal gelisim i¢cin de Snemlidir.
Calismanm amaci ilkogretim cagindaki c¢ocuklarda uyku sorunlari diizeyinin,
nedenlerinin ve obezite ile iligkisinin belirlenmesidir.

Gerec ve Yontem: Caligma tanimlayicr niteliktedir. Katilimcilarin sosyodemografik
bilgilerini igeren sorular ile ¢ocuklarin uyku bozuklugunu degerlendirmek icin
Bruni tarafindan gelistirilen ve Akcay tarafindan Tiirk¢e gecerlilik giivenilirligi
yapilan cocuklarda uyku bozuklugu olcegi ilkdgretim cagindaki cocuklarin
ebeveynleri tarafindan cevaplanmustir. Veriler SPSS programinda degerlendirilmis,
p<0.05 anlaml1 kabul edilmisgtir.

Bulgular: Calismaya 6 ile 14 yas arasindaki 519 6grenci katilmistir. Ogrencilerin
%12.,5’1 (65 kisi) ise obez olarak tespit edilmistir. Uyku bozuklugu olan 6grenci
orant %59,0 (306 kisi) olarak bulunmugtur. Ekonomik durumu kétii olan, anne
babasiyla ayn1 yatagi paylasan, kronik bir rahatsizligi bulunan, cep telefonu olan
ve babasinin egitim diizeyi diisiik olan cocuklarda uyku bozuklugu orani daha
yiiksek goriiliirken obezite durumu ile uyku bozuklugu arasinda anlaml bir iligki
tespit edilememistir.

Sonuc: Uyku bozuklugu olan ¢ocuk orani bir hayli yiiksektir. Cocuk gelisimi ve
cocugun kognitif fonksiyonlar1 goz 6niine alindigindan uyku bozuklugunun ve yol
acan faktorlerin giderilmesi 6nem arz etmektedir. Caligmamizda uyku bozuklugu
ile obezite arasinda iligki gosterilemese de, ulusal diizeyde yapilacak daha biiyiik
Olcekli caligmalarla obezite ve uyku bozuklugu arasindaki iligki daha net bir
sekilde ortaya konularak konuya politika yapicilarin dikkati ¢ekilmelidir.

Abstract

Introduction: Obesity is an increasingly common health problem not only in
adults but also in children all over the world. Obesity rates in Turkey vary between
4.5% and 15.9% according to regions. Regular and adequate sleep is important
for maintaining a healthy life as well as for physical, cognitive and emotional
development. The aim of the study is to determine the level of sleep problems in
primary school children, their causes and their relationship with obesity.

Materials and Methods: The study is descriptive. The sleep disorder scale in
children, which was developed by Bruni to evaluate the sleep disorder of the
children and whose Turkish validity was verified by Ak¢ay, was answered by the
parents of children of primary school age with questions containing the socio-
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demographic information of the participants. The data were evaluated in the SPSS program, p <0.05 was considered significant.
Results: 519 students between the ages of 6 and 14 participated in the study. 12.5% of the students (65 people) were found to be
obese. The rate of students with sleep disorders was found to be 59.0% (306 people). While the rate of sleep disorders was higher in
children with poor economic status, sharing the same bed with their parents, having chronic illness, having mobile phone, and low
education level of their father, no significant relationship was found between obesity and sleep disorders.

Conclusion: The rate of children with sleep disorders is quite high. Since child development and cognitive functions of the child are
taken into consideration, it is important to eliminate sleep disorder and the factors that cause it. Although our study could not show a
relationship between sleep disorder and obesity, policy makers’ attention should be drawn to the issue by revealing the relationship
between obesity and sleep disorder more clearly with larger-scale studies to be conducted at the national level.

Giris

Erigkinlerde oldugu gibi c¢ocukluk caginda da
obezite tiim diinyada giderek artarak onemli bir saglik
riski halini almigtir. Cocukluk ¢aginda (5-19 yag) 1975
yilinda %4 olan fazla kilolu ve obez oran1 2016 yilinda
%18’ e yiikselmis olup diinyada 340 milyon obez cocuk
bulunmaktadir (1-3).Tiirkiye’de yapilan aragtirmalarda
cocukluk ¢ag1 obezite siklig1 %82 ile %9.,9 arasinda
degismektedir (4). Avrupa bolgesi cocukluk cagi
obezitesinin izlendigi (COSI caligmasi) arastirmada
Avrupa’da en yiiksek obezite orami Ispanya (%17.7),
Malta (%17,2) ve Italya’da (%16,8) izlenmis ve anne
slitiiniin obeziteyle olan iligkisi;anne siitii alma siiresi
arttikca, obezite oranmin azaldigi gosterilmistir (5).
COSI Tiirkiye ¢alismasinin sonuglarina gore Tiirkiye
genelinde obezite orant %9,9, Akdeniz Boélgesinde
obezite oran1 %9,2 iken %159 ile en yiiksek obezite
oran1 Ege Bolgesindedir. Obezite oranin en diisiik
oldugu bolgeler Giineydogu, Kuzeydogu ve Ortadogu
Anadolu Bolgeleri olup oranlart sirasiyla %4,5, %5 4
ve %5.,5°’tir (6). Obezite gelisimi endojen nedenler
olarak kabul edilen;genetik nedenler, sendromik
hastaliklar ve endokrin nedenlerden kaynaklanabildigi
gibi, asir1 gida alimi, sedanter yasam, dengesiz
beslenme gibi eksojen nedenler olarak kabul edilen
nedenlere de bagh olabilir (7,8).

Uyku, cocukluk c¢aginda sadece normal fiziksel
gelisim icin degil normal duygusal gelisim, dikkat ve
kognitif fonksiyonlar icin de gerekli goriilmektedir (9).
Saglikli bir yasamin devam ettirilebilmesi i¢in diizenli
ve yeterli uyku gerekliligi bilinmekle birlikte uyku
sorunlariin obezite ile iligkisini gosteren c¢aligmalar
giderek artmaktadir (10,11). Cocuklarda uyku
bozuklugu %25-%50 arasinda degismektedir (12).
Uyku sorunlari, yeme aligkanliginda degisiklikler,
giin icinde uyku hali ve hormonal degisimler meydana
getirebilmekte, viicut metabolizmasini olumsuz
yonde etkileyerek obeziteye neden olabilmektedir
(10,13). Uyku bozukluklar1 igerisinde;uykusuzluk
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bozuklugu, asir1 uyuma, narkolepsi, solunum ile
ilgili problemler, sirkadiyen ritimle ilgili problemler,
parasomniler ve diger tiirler bulunmaktadir (14). Bu
kapsamda cesitlilik gosteren uyku bozuklugunun
belirlenmesinde basit yontemler ile aile goézlemi,
bazen ¢ocugunun kendi gozlemi 6nem arz etmektedir
(15). Daha sonra bu uyku bozuklugunun belirlenmesi
icin klinik degerlendirme ve nedene yonelik tedavi
siireci ytriitiilmesi gerekmektedir (16). Tarama
niteliginde olan oOlcekler kullanilarak cocuklarda
uyku problemlerinin belirlenmesi genel olarak kabul
gbdrmiis ve yaygin olarak kullanilmaktadir (17).

Bu calismada amag ilkogretim déneminde bulunan
cocuklarda uyku sorunlari diizeyinin belirlenmesi,
nedenleri ve obezite ile iligkisinin belirlenmesidir.

Gerec¢ ve Yontem

Tanimlayic1 nitelikteki bu c¢alisma 2021 yili
Subat-Mart aylarinda Hatay Dortyol Milli Egitim
Miidiirliigii'ne bagl okullarda velilerle yiiz yiize
goriiserek  yapilmistir.  Orneklem  biiyiikligi G
power programi ile, diisiik etki biiyiikliigii alinarak
a: 0.05, giic %99 ve toplumda uyku bozuklugunun
%50 oldugu varsayilarak 455 olarak hesaplanmustir.
Orneklem biiyiikliigiine ulasmak icin 550 ¢ocuga
ulagilmig olup, 17 ¢ocugun velisine ulagilamamisg, 14
veli calismaya katilmay1 kabul etmemis ve nihayet
caligsma 519 kisi ile tamamlanmistir. Caligmaya katilan
cocuklarin ailelerinden yazili aydinlatilmis onam
formu alinmustir. Arastirma 6ncesi Hatay Dortyol Ilce
Milli Egitim Miidiirligii’nden gerekli izinler ve Hatay
Mustafa Kemal Universitesi Girisimsel Olmayan
Klinik Aragtirmalar Etik Kurulu’'ndan 14.01.2021
tarih ve 17 numarali karar ile etik onay alinmigtir.

Calismada  literatiir ~ taranarak  hazirlanan
anket formu kullanilmis olup birinci boliimde
sosyodemografik bilgiler ile cocugun saglik durumu ve
ailenin egitim durumu ile ilgili sorular ayrica cocugun
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boy-kilo dl¢timleri bulunmaktadir. Cocuklarin boy ve
kilo degerleri aragtirmaci tarafindan Olgiilerek kayit
altina alimmustir. Ikinci boliimde ise ilk olarak Bruni
tarafindan uygulanan Cocuklarda Uyku Bozukluk
Olceginin (CUBO) Akgay tarafindan 2020’ de gecerlilik
giivenilirligi yapilan ve Tiirk¢e’ye uyarlanan anket
uygulanmistir (17). Begli Likert tipi 6lgcekte 1 ‘higbir
zaman’, 5 ise ‘her zaman’ ile anlamina gelmekte olup
“Uykuya dalma ve uykuyu devam ettirme problemleri
(UDUDEP) (7 Soru), Uykuda solunum bozukluklar1
(USB) (3 Soru), Uyanma bozukluklar1 (UB) (3 Soru),
Uyku-uyanma ge¢is bozukluklari (UUGB) (4 Soru),
Asir1 uyku egilimi bozukluklar1 (AUEB) (5 Soru),
Uykuda agir1 terleme (UAT) (2 Soru)” olmak iizere
6 alt Olcekten olugmaktadir. Alt Slceklerden alinan
puanlarin toplami1 CUBO puanini vermektedir. Yiiksek
puanlar uyku bozuklugunun daha fazla oldugunu
gostermektedir. Kesme degeri olarak 34 puan kabul
edilmis olup 34 ve iizeri puanlar uyku bozuklugu olan
cocuklar1 gostermektedir.

Istatistiksel degerlendirmeler i¢in SPSS 19 for
Windows paket programi kullanilarak istatistiksel
analiz olarak frekans tablolari, CUBO 6lceginden
alman puan ortalamalari, ki-kare testi, t-testi, normal
dagilima uygunluk testleri, anova, Post-hoc analizler,
Mann-Whitney U testi yapilmistir. p<0,05 anlamh
olarak kabul edilmistir. Arastirmanin bagimsiz
degiskenleri;Demografik bilgiler, boy- kilo degerleri
ve kronik hastalifa sahip olma ve ameliyat olma
durumu, bagimh degiskeni ise, CUBO 6lceginden
almacak puanlardir.

Cocuklarin  persentil degerleri hesaplanirken
Neyzi O ve ark. (18) yapmis oldugu Tiirk ¢ocuklari
icin belirlenen degerler kullanilmis olup cocuklarin
cinsiyetlerine ve yaglarina gore 5 percentil degeri
alt1 zayif, 5-85 percentil degerleri arasi normal, 85-
95 percentil degerleri arasi fazla kilolu, 95 percentil
degeri iizeri ise obez olarak siniflandirilmistir.

Bulgular

Calismaya yaslar1 6 ile 14 arasinda degismekte
olan 519 Ogrenci katilmis olup yas ortalamalar
9,68+2,11°dir. Ogrencilerin %53,6’s1 (278 kisi) kizdir.
Ogrencilerin %74,0’min (384 kisi) anketini annesi,
%23, 7’sinin anketini (123 kisi) babasi doldurmustur.
Katilimcilara ait genel Ozellikleri Tablo 1°de
gosterilmigtir.

Tablo 1. Katilimcilarin genel 6zellikleri

n %
Cinsiyet
Kiz 278 53,6
Erkek 241 46 4
Anketi dolduran
Annesi 384 74,0
Babas1 123 23,7
Diger 12 23
Kendisine ait oda
Var 382 73,6
Yok 137 264
Kardesi var mi1?
Kardesi yok 25 4.8
Kendinden biiyiik kardesi var 178 343
Kendinden kii¢iik kardesi var 183 353
Hem biiyiik hem kiiciik kardesi var 133 25,6
Uyudugu yer
Odada .te.k bagina 144 277
Kardesi ile ayn1 odada farkli yatakta 336 64.7
Anne babasiyla ayn1 odada farkli 23 4 4’
yatakta ’
Anne babasiyla ayn1 yatakta 16 3.1
Cep telefonu var mi?
Evet 38 73
Hayir 481 92,7
Kablosuz internet var mi1?
Evet 306 590
Hayir 213 41,0
Cerrahi bir operasyon gecirdi mi?
Evet 84 16,2
Hayir 435 838
Kronik bir rahatsizhg var m?
Evet 53 10,2
Hayir 466 89.8
Percentil degeri
Zayif 31 6,0
Normal 353 68,0
Fazla kilolu 70 13,5
Obez 65 12,5
Uyku bozuklugu
Var 306 59,0
Yok 213 41,0
Toplam 519 100

Ogrenciler uyumadan ortalama 2,051,10 saat &nce
bir seyler yiyip i¢mektedirler. Giin icerisinde hi¢ cay
tilketmeyen cocuk orani %26.,8 (139 kisi), 1 bardak
cay tiiketen ogrenci orant %48.,0 (249 kisi), 2 bardak
cay tiiketen ogrenci orant %17,3 (90 kisi), 3 ve daha
fazla bardak cay tiiketen cocuk orani ise %7.9’dur
(41 kisi). Cocuklarn %91,7°si (476 kisi) hi¢c kahve
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tiiketmemektedir. 1 bardak tiiketenlerin orami %7,7
(40 kisi), 2 bardak tiiketenlerin orani ise %0,6 (3 kisi)
olarak bulunmustur. Hi¢ kola tiikketmeyen ¢ocuk orani
%76,3 (396 kisi) giinde 1 bardak tiiketenlerin orani
%14,1 (73 kisi), 2 ve daha fazla tiiketenlerin orani ise
%9.,6’d1r (50 kisi).

Calismaya dahil edilen ¢ocuklarin en sik gegirdigi
cerrahi operasyon %25,0 (21 kisi) ile geniz eti
operasyonu olurken bunu %?22,6 (19 kisi) ile bademcik
operasyonu, %143 (12 kisi) ile fitikk operasyonu,
%10,7 (9 kisi) ile kemik kiriklar: takip etmektedir.
Cocuklarda en sik goriilen kronik hastalik %24.5 (13
kisi) ile alerji olurken bunu %22.,6 (12 kisi) ile astim
ve %94 (5 kisi) ile bronsit takip etmektedir.

Ogrencilerin  %13,5’si (70 kisi) fazla kilolu,
%12,5’si (65 kisi) ise obez olarak tespit edilmistir.
Ogrencilerin %59,0’1 (306 kisi) uyku bozukluguna
sahip olarak tespit edilmisgtir.

Kiz 6grencilerde uyku bozuklugu oran1 %56,8 (158
kisi) erkek Ogrencilerde ise %614 (148 kisi) olarak
bulunmustur. CUBO alt gruplarina ait dagilim Tablo
2’de gosterilmigtir.

Baba egitim diizeyi ilkogretim, ekonomik
durumu kotii, anne-babasiyla beraber yatan, cep
telefonu ve kronik hastaligi olanlarda CUBO puani
daha yiiksek bulunmus olup sirasiyla; 39,09+11,38,
44,78+1547,45,13+12,29,41,55+12,50,42,58+13,63
olarak bulunmustur. CUBO puam ile degiskenlerin
karsilagtirmasi Tablo 3’de sunulmustur.

Uyku  bozuklugu ile  obezite  durumu
kargilagtirlldiginda aralarinda anlamli  bir  fark
bulunmamis olmakla birlikte zayif ve normalin
iistiinde olan ¢ocuklarda daha yiiksek oranda uyku
bozuklugu goriilmiistiir.

Tartisma

Caligmamizda 6 ile 14 yaglar arasinda ogrenciler
bulunmakta olup yas ortalamalar1 9,68+2,11 dir.
Ogrencilerin ~ %53,6’st  kizdir.  Ogrencilerin
sosyodemografik bilgileri, antropometrik 6l¢iimleri ve
uyku bozuklugu icin CUBO skoru bilgileri ile veriler
degerlendirilmistir. Calismamizda obezite prevalansi
%12,5 olarak tespit edilmistir (Tablo 1). Ayrica
ogrencilerin %13,5°i fazla kiloludur. Tiirkiye Saghk
Bakanligi Cocukluk Cagi Sismanlik Arastirmasinda
tiim bolgelerde ilkokul ikinci sinif 6grencilerinde obez
ve fazla kilolu 6grenci oranlari sirayla 9,9 ve 14,6
iken, 11-14 yas arasinda Tiirkiye’de yapilan bagka
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Tablo 2. CUBO ve alt 6l¢ekleri puan dagilimi

Alman Alinan

Oleek Soru en en Alnan ortalama
sayis1  diigik  yiiksek Toplam puan + SS
puan  puan

CUBO 24 24 83 36,99+9,13
UDUDEP 7 7 27 12,2943 .49

USB 3 3 15 3,89+1,54

UB 3 3 13 4,13+1,60

UUGB 4 4 18 5,84+2.28

AUEB 5 5 23 7.93+3,07

UAT 2 2 10 2,92+1,64

CUBO: Cocuklarda Uyku Bozuklugu Olgegi, UDUDEP: Uykuya dalma ve Uykuya
devam etme problemleri, USB: Uyku Solunum Bozukluklari, UB: Uyanma
Bozukluklari, AUEB: Agirt Uyku Egilimi Bozukluklari, UAT: Uykuda Agir
Terleme, SS:Standart sapma

bir calismada obezite prevalanst %10,3’tiir.(6,19)
Avrupa iilkelerinde %17,7 ye ulasan ¢ocukluk cagi
obezite oranlari rapor edilmistir (5). Obezite prevalansi
calismamizda yiiksektir. Cocuk ve ergenlerde obezite
hem Tiirkiye’de hem de diinyada son yillarda 6nemli
Olciilerde artig gostermis, icinde bulundugumuz yiizyil
icerisinde en ciddi kiiresel saglik sorunlarindan biri
olmustur (20,21). Cocukluk caginda artan obezite yiikii
ile komorbid durumlar daha yaygin hale gelmektedir
(22). Obezite, kardiyovaskiiler hastaliklar, solunum
yolu hastaliklari, kanserler, diyabet ve osteoartrit gibi
bircok hastalik ve erken 6liim i¢in 6nemli bir risk
faktoriidiir (21,23).

Calismamizda ogrencilerde uyku bozuklugu
prevalanst ise %59,0 bulundu (Tablo 1). Uyku
bozuklugu erkeklerde (%614) kizlara (%56.8)
gore biraz daha yiiksekti. Erkeklerin CUBO puan
ortalamalar1 da anlamli olmamakla beraber kizlardan
biraz daha yiiksek olarak bulunmustur (Tablo 3).
Literatiirde ¢ocuklarda uyku bozuklugu oraninin %?22-
32 arasinda oldugu caligmalar izlenmistir. Kabel ve
ark. (24) calismasinda uyku bozuklugu genel olarak
kizlarda yiiksek, Lewien ve ark. calismasinda ise
cocukluk doneminde uyku bozuklugu erkeklerde,
ergen donemde ise kizlarda daha yiiksektir (24-26).
Cinsiyete gore uyku siire ve diizenindeki farkliliklar
cinsiyet hormonlart ile iligkilendirilmistir (27). Uyku
bozuklugunun kiz ve erkeklerde farkli oranlarda
goriilmesinin sebebi biyolojik nedenler ile olabildigi
gibi kiiltiirel farkliliklardan da kaynaklanabilir (28).
Calismamizda uyku iizerinde etki gdsteren bu gevresel
ve genetik faktorler, bu farkliligr aciklayabilir. Saglikli
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Tablo 3. Katilimcilarin bazi 6zellikleri ile uyku bozuklugu
arasindaki ilisgki

~- . CUBO
Ozellikler
n Mean + SD p*
Cinsiyet
Kiz 278  36,55+£8,87 0241
Erkek 241 37,5049 .41
Anne Egitimi?
Ilkogretim 213 3771102
Lise 136 36,08+8,76 0,255
Universite ve tizeri 170 36,82+7 91
Baba Egitim
Ikogretim 161 39,09+11,38* 0.001
Lise 140  3542+787° ’
Universite ve iizeri 218  3646+7.67°
Ekonomik Durum
Kotii 27 44,78+1547°
Orta 279  37,08+8,78°
Iyi 213 35,90+8,03" 0,000
Kendisine ait oda olma
d ?
vy 382 37044903 o
137  36,88+943 ’
Yok
Uyumudan once 2 saat
icind s 9
e yemerieme 37337058875 o
v 146 36,85+10,065 ’
ok
Uyudugu Yer
Odada tek bagina
Kardesi ile aymi odada farkli 144 37,65+9,16°
yatakta 336  36,37+8,83"
Anne babasiyla ayn1 odada 23 36,39+8,32° 0,007
farkli yatakta 16 45,13+12,29°
Anne babasiyla beraber
Kablosuz Internet
Var 306 37,01+8,72
Yok 213 36,97+9,71 0956
Cep Telefonu
Var 38 41,55+12,50
Yok 481 36,63+8,73 0,011
Ameliyat OyKkiisii?
Var 84 38,48+10,77
Yok 435 36,71%8,77 0,104
Kronik Rahatsizlik
Evet 53 42,58+13,63
Hayir 466  36,36+8,26 0,003

*#2°li gruplarda Student t testi, daha fazla olanlarda Oneway ANOVA, post hoc
Tukey HSD kullanilmistir. *°: ayni harfi tagiyanlar arasinda anlamli fark yoktur

ergenlerde 20 farkli iilkede uyku diizenine iligkin
otuz ¢alisgmanin gozden gecirildigi bir metaanaliz,

uyku siiresinin cinsiyete, yasa ve cografi bolgeye gore

degistigini dogruluyordu. Bu c¢alismaya gore;kizlar
erkeklerden daha fazla uyuyor (okul zamaninda
giinde 11 dk, okul dig1 giinlerde 29 dk fazla), uyku
siiresi yasla birlikte azaliyor (her yas icin giinde 14
dakika) ve iilkeler arasinda ergenlerin uyku siiresinde
biiyiik farkliliklar gdsteriyor (Asya iilkelerindeki
ergenler her gece Amerikalilardan 40-60 dakika
Avrupalilardan 60-120 dakika daha az uyumaktadir)
(29). Bizim arastirmamizda uyku bozuklugu yasayan
cocuk oraninin ¢ok fazla olmasi iizerinde ciddiyetle
diisiiniilmesi gereken bir konudur. Ciinkii uyku,
cocuklarm sagligr ve iyiligi i¢in ¢ok onemlidir (30).
Sadece fiziksel ve duygusal gelisimde degil, biligsel
islevlerde ve kardiyovaskiiler saghigi gelistirmede
de etkilidir (9,31). Bu baglamda ¢aligmamizda uyku
bozuklugu nedenlerini saptamak ve onlemek icin
etken faktorlerin degerlendirmesi yapilmistir.
Calismamizda baba egitim diizeyi diisiik,
ekonomik durumu kétii, anne-babasiyla beraber yatan,
cep telefonu sahibi olan ve kronik hastalif1 olan
cocuklarda CUBO puam daha yiiksek bulunmustur.
Cinsiyet, anne egitim seviyesi, cocugun kendine ait
odasi olmasi, uyumadan iki saat kadar 6nce yiyecek
ve icecek tiiketimi, internet baglantisi olmasi, ameliyat
Oykiisti olmasi1 ¢ocuklarda uyku bozukluguna anlamh
etki etmemigtir (Tablo 3). Diisiik sosyoekonomik
diizeyi olan aile c¢ocuklarinda uyku bozuklugu
olabilir (32,33). Baba egitim seviyesi diisiikligii ve
anne baba ile beraber yatma ekonomik durumun
kotii olmasina siklikla eslik edebilecek faktorler
oldugu icin bu gruplarda ¢ocuklarda daha fazla uyku
bozuklugu goriilmiis olabilir. Ebeveynle ayni odada
uyuyan ¢ocuklarda daha fazla uyku bozuklugu oldugu
bazi calismalarda gosterilmistir. Ebeveynin c¢ocuga
uykuda eslik etmesi, cocuklarin uykuya baglama ve
stirdiirmedeki rahatsizliklarindan kaynaklanabilir (25).
Calismamizda bu nedensel ayrim yapilamamustir.
Calismamizda cep telefonu sahibi ¢ocuklar
CUBO’den istatistiksel olarak anlamli derecede
daha yiiksek puan almiglardir (Tablo 3). Televizyon,
sosyal medya, film ve video oyun igeren ekran
medya aygitlarin1 kullanmak uyku sorunlart goériilme
olasiligint artirir. Bu durum ekran i¢in ayrilan zamanin
uykunun yerini almasindan, ekrandaki mavi 15181
melatonin iiretimini baskilamasindan ve uykuyu
geciktirmesinden, ekran medyasindaki iceriklerin
uykuyu engellemesinden kaynaklanabilir (34,35).
Calismamizin bulgulari ve literatiir bilgileri bu konuda
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Tablo 4. Obezite ile uyku bozuklugu arasindaki iliski

) Uyku bozuklugu
Percentil dagilimi
Yok Var X2 p
n-% n-%
Zayif 11-35,5 20-64.,5
Normal 151-42,8  202-57,2 1,429 0,489
Fazla kilolu ve obez 51-37.8 84-62,2

ortiismektedir.

Calismamizda c¢ocuklarin  %10,2’sinde  kronik
hastalik bulunmaktadir (Tablo 1). Goriillen bu
kronik hastaliklar agirliklt olarak solunum sistemi
hastaliklaridir (alerji: %?24.,5 astim: %?22,6 bronsit:
%9 4). Ayrica ¢ocuklarin %16,2°si daha 6nce cerrahi
operasyon gecirmistir (geniz eti op: %25,0 bademcik
op. : %22.,6 fitik op.: %14,3 kemik kirik op.: %10.,7).
Cocuklarda kronik hastaliklar genellikle astim ve aller;ji
gibi solunum yolu hastaliklaridir ve bu hastaliklarin
uyku bozuklugunu artirict iligkisi bulunmaktadir
(16,36,37). Calismamizda da kronik hastalif1 olan
cocuklarda daha yiiksek CUBO puanlar1 saptanmugtir
(Tablo 3).

Uykuyu etkileyebilecek bir faktor olarak uyumadan
once yiyecek ve icecek tiiketimi sorguladik ve uyku
ile iligkisini calismamizda inceledik. Hafif bir santral
sinir sistemi uyaricist olan kafein, uyku diizenini
bozar. Yatmadan hemen Once alinan orta diizeyde
kafein dozunun uyku bozuklugu {iizerinde Onemli
etkileri vardir (38,39). Cocuklar arasinda birincil
kafein kaynaklari kahve, ¢ay ve gazli iceceklerdir
(40). Arastirmamizdaki katilimci 6grencilerden giin
icerisinde hi¢ cay tiikketmeyen cocuk orani %26,8,
hi¢ kahve tiiketmeyen cocuk orani %91,7, hi¢ kola
tiketmeyen cocuk oram1 %76,3 tiir. Ogrenciler
uyumadan ortalama 2 saat Once bir seyler yiyip
igmektedirler. Calismamizda uyumadan once yiyecek
ve igecek tiiketimi ile uyku bozuklugu arasinda iligki
bulunmamistir (Tablo 3). Brambilla ve ark. (41) da
yapti§1 caligmada yatmadan Once yiyecek ve icecek
tilketiminin uykuya etkisini saptayamamuigtir.

Uyku bozuklugu ile obezite arasindaki iligki bilim
diinyasinda onemli bir ilgi odagi olmugtur (1042).
Bir¢cok c¢alismada uyku bozuklugunun obeziteyi
artirdig1 goriilse de (42-46) obez olan c¢ocuk ve
ergenlerde uyku siiresinin daha uzun oldugunu
gosteren ¢alismalar da mevcuttur (47). Calismamizda
zayif ve normalin iistii percentil degerine sahip olan
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cocuklarda uyku bozuklugu orani, normal percentil
degerine sahip cocuklarin uyku bozuklugu oranindan
daha yiiksek tespit edilmis olmakla birlikte aralarindaki
iliski anlamli degildir. 1yi dinlenmis bireylerin
aksine yeterli uyku almayanlarda, istah diizenleyen
anahtar hormonlardan leptin seviyesi azalirken,
ghrelin seviyeleri artarak aglik hissine neden olur.
Yetersiz uyku siiresi, kotli beslenme, azalmis insiilin
duyarlili1, hiperglisemi ve yaygin kardiyometabolik
risk faktorleri ile de iligkilidir (13). Uyku, ¢ocukluk
cagl obezitesinin Onlenmesinde dikkate alinmasi
gereken onemli bir faktordiir. Uyku siiresi uzatilarak
cocukluk c¢agi obezitesi prevalans: azaltilabilir. Bu
nedenle uyku miidahaleleri kiiresel bir saglik sorunu
haline gelmis ¢ocukluk ¢agi obezitesi i¢in potansiyel
onleyici olabilir (10).

Uyku, yas, kiiltiirel degisikler ve cografi bolgeler
ile farkhilik gosterdigi icin tek bir bolgede belli bir
kiiltiirel benzerlikte olan cocuklarda yapilan bu caligma
sonuglart tiim c¢ocuk ve ergenlere genellenemez.
Ancak calismanin beslenme tipi acisindan Hatay ili
icerisinde yapilmis olmasi Onemlidir. Ayrica uyku
ve obezite arasindaki c¢ift yonlii iligkiden dolay1
nedensel faktorleri belirlemek giic olsa da sonuglar
bize ¢ocukluk caginda uyku bozuklugunun yiiksek
prevalansa sahip oldugunu gostermistir.

Sonuc¢

Uyku bozuklugu yasayan 6nemli bir yiizdede cocuk
ve ergen vardir. Uyku bozuklugunun, cocuk gelisimi,
biligsel aktivasyonlar ve diger hastaliklar i¢in etkisi goz
oniine alindiginda, ¢cocuklarda uyku problemlerinin ve
nedenlerinin taninarak uyku diizeni saglanmasi cok
onemlidir. Bu amacla ekran medya aygitlari ile yiyecek
ve icecek konusunda 6zenli davranilmalidir. Cocuklar
miimkiin oldugu kadar anne ve babasinin yaninda
uyumamali, hayatin ilk anlarindan itibaren ¢ocuk ve
ergenlere iyi bir uyku saglanmalidir. Saghkli uykunun
obeziteyi engelledigini gosteren ¢aligmalar mevcuttur,
bununla birlikte caligmamizda uyku bozuklugu ve
obezite arasinda iligki saptanmamuistir. Fazla kilolu ve
obez cocuklar iizerinde yapilacak ulusal diizeyde daha
biiyiik 6l¢ekli caligmalar ile obezite ve uyku bozuklugu
arasindaki iliski daha acik bir sekilde ortaya konularak,
politika yapicilarin dikkati bu konuya cekilebilir ve bu
sayede uyku bozuklugunu 6nleyecek miidahalaler ile
cocukluk cagi obezitesinin 6niine gegilebilir
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Abstract

Introduction: Polycystic ovary syndrome (PCOS) is a common endocrine problem
with complex diagnosis in adolescents. Therefore, it is important to identify
reliable biomarkers that can be used in the diagnosis of PCOS in adolescents.

To investigate the diagnostic value of anti-Miillerian hormone (AMH) and
inhibin-A (INH-A) and insulin-like peptide-3 (INSL3) in adolescents with PCOS,
and to explain the relationship between these hormones and the clinical / laboratory
findings of hyperandrogenism.

Materials and Methods: Fifty-five girls aged 15-20 years who were diagnosed
with PCOS were included in the present study. The control group consisted of
healthy adolescents who had regular menstrual cycles for at least two years and
were compatible with the study group according to age and body mass index
(BMI). The hormonal profile was assessed in the PCOS and control group.
Transabdominal pelvic ultrasonography was performed only in the PCOS group.
Results: AMH and INH-A levels were found to be significantly higher in the PCOS
group than control group. While the INSL3 did not correlate with anthropometric
or laboratory parameters, AMH level showed a positive correlation with the WC
SDS, waist / hip ratio, FAI, LH, fT and INH-A. Moreover, INH-A level showed
a positive correlation with WC SDS, LH, LH / FSH ratio, SHBG and AMH.
In receiver-operating characteristic analysis, the cut-off value for AMH for the
diagnosis of PCOS in adolescents was 5.8 ng / mL that for INH-A was 9.3 pg/mL
(the specificity and sensitivity were 86% and 70% and 66% and 82% respectively).
When AMH and INH-A were used in combination, the specificity and sensitivity
were 74% and 88%, respectively.

Conclusion: INH-A and AMH can be used as new biomarkers for the diagnosis of
PCOS in adolescents, while INSL3 has no diagnostic value in this regard.

Oz

Giris: Polikistik over sendromu (PKOS), ergenlerde tanisi karmagik olan
yaygin bir endokrin problemdir. Bu nedenle ergenlerde PKOS tanisinda
kullanilabilecek giivenilir biyobelirte¢lerin saptanmas: énemlidir. Polikistik over
sendromlu ergenlerde Anti-Miillerian Hormon (AMH) ve Inhibin-A (INH-A)
ve insulin-like peptide-3 (INSL3)’iin tanisal degerini arastirmayi, bu hormonlar
ile hiperandrojenizmin klinik / laboratuvar bulgulari arasindaki varsa iligkiyi
aciklamay1 amagladik.

Gere¢ ve Yontem: Calismaya Rotterdam kriterlerine gore Polikistik over
sendromu tanis1 alan 15-20 yas arasinda 55 kiz dahil edildi. Kontrol grubunu en
az iki y1l boyunca diizenli adet siklusu olan ve yas ve viicut kitle indeksine (VKT)

gore calisma grubu ile uyumlu saglikli ergenler olusturdu. Hormonal profil i¢in
aclik kan ornekleri [luteinizan hormon (LH), folikiil stimiilan hormon (FSH),

3N
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dehidroepiandrosteron-siilfat (DHEAS), androstenedion (D4-A), total testosteron (tT), serbest testosteron (sT), seks hormonu
baglayici globulin (SHBG), AMH, INSL3, INH-A) alindi. Transabdominal pelvik ultrasonografi sadece hasta grubuna yapildi.
Bulgular: AMH ve INH-A diizeyleri PKOS grubunda kontrol grubuna gore anlamli olarak yiiksek bulundu. INSL3, antropometrik
veya laboratuar hi¢cbir parametreleriyle korelasyon gostermezken, AMH seviyesi bel ¢evresi (BC) standart deviasyon skoru (SDS),
bel / kalca orani, FAI (serbest androjen indeksi), LH, sT ve INH-A ile pozitif bir korelasyon gosterdi. Dahasi, INH-A seviyesi BC
SDS, LH, LH / FSH oran1, SHBG ve AMH ile pozitif korelasyon gostermistir. ROC analizinde, ergenlerde PCOS tanisinda AMH
icin cut-off degeri 5,8 ng / mL iken INH-A i¢in cut-off degeri 9,3 pg / mL olarak hesaplandi (sirasiyla 6zgiilliik ve duyarlilik %86 ve
%70 ve %66 ve %82 idi). AMH ve INH-A birlikte kullanildiginda, 6zgiilliik ve duyarhilik sirasiyla %74 ve %88 idi.

Sonugc: Ergenlerde PKOS tanisinda INH-A ve AMH nin yeni biyobelirtecler olarak kullanilabilecegi buna karst INSL3’iin tanisal

degerinin olmadig1 gosterilmistir.

Introduction

Polycystic ovary syndrome (PCOS) is a syndrome,
not a disease; it is associated with various symptoms
and clinical findings and is one of the most common
endocrine disorders in females of reproductive age.
While the prevalence of PCOS is around 5%-10% in
adult women, increase up to 30% in adolescents. It has
been reported that this rate was increased up to 50% in
obese adolescents (1,2).

Two of the three criteria specified in the 2003
Rotterdam consensus report must be met for the
diagnosis of PCOS; oligo and / or anovulation, clinical
and / or laboratory findings of hyperandrogenism, and
ultrasonographic polycystic ovaries (3).

When diagnosing PCOS in adolescent girls and
young women, other causes of hyperandrogenism
should be ruled out. In healthy adolescent girls,
the ovaries may normally have a multicystic /
polycystic  appearance. Moreover anovulation
cycles can continue for a while after menarche.
Hyperandrogenism findings, such as acne, are more
common in adolescents. Moreover, the reference range
for androgen levels in adolescents differs from that
in adults. Therefore, it is not easy to diagnose PCOS
in adolescents (4). Although, numerous studies have
been conducted on adult women with PCOS, there are
no approved diagnostic criteria and threshold values
for hormonal parameters in adolescents with PCOS.
Hence, it is important to identify new and effective
laboratory markers to confirm the diagnosis of PCOS
in adolescents and to manage the treatment process.

The anti-Miillerian hormone (AMH) is an important
biomarker currently used for the diagnosis of PCOS
in adult women. AMH is produced in the granulosa
cells of early developing follicles. The AMH level
is too low to be detected at birth; it increases after
puberty, possibly as a result of follicular growth, and
can be detected until the end of ovarian activity. The
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AMH level is not affected by fluctuations in other
reproductive hormones. Moreover, the level does not
change throughout the menstrual cycle. This makes
AMH a promising biomarker (5). Various studies
have shown that serum AMH levels in adult women
with PCOS are higher than those in adult women
with normal menstrual cycles. It is thought that this
hormone reflects the continuous and off-cycle growth
of small ovarian follicles (6,7).

Inhibin-A (INH-A), the bioactive form of inhibin, is
synthesized in follicular granulosa cells (8). In healthy
women, an increase in the LH level in the middle of
the menstrual cycle stimulates the release of INH-A,
mostly from the dominant follicles before ovulation.
As the follicle grows, the INH-A level increases
(8,9). Hence, it can be expected that the INH-A level
remains normal or decreases in patients with PCOS
with multiple small antral follicles. However, studies
on adult women have reported conflicting results.
While some studies on adult women with PCOS have
reported no change in the INH-A level (10), some have
reported an increase (11,12) or a decrease (13,14).

Few studies have investigated AMH and INH-A in
the adolescent age group to date.

Another biomarker is insulin-like peptide-3
(INSL3), a member of the insulin family. INSL3
is particularly synthesized by the interna cells of
the antral follicles as well as the corpus luteum and
ovarian stroma in women. INSL3 levels are reflective
of gonadal function (15,16) INSL3 levels, which
are similar in prepubertal and postpubertal periods,
significantly increase after the onset of puberty (17
Conflicting results have been reported in studies
involving adult women. Some studies have reported
that INSL3 expression change with follicular
development, with higher expression being noted in
small antral follicles and lower expression being noted
as the follicles become preovulatory. This indicates
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that INSL3 levels are negatively correlated with
follicular maturation (18). In contrast, Hagen et al.
(17) reported that large follicles are better reflective
of INSL3 levels than small follicles and that INSL3
is a specific marker for theca cells surrounding
larger follicles. Moreover, INSL3 levels have been
found to significantly increase in women with PCOS
(19,20). INSL3 levels have also been investigated in
healthy adolescents (17,21); however, limited studies
have investigated the diagnostic value of INSL3 in
adolescents with PCOS to date.

In the present study, we aimed to investigate the
diagnostic value of AMH, INH-A, and INSL3 in
adolescents with PCOS; to explain the relationship
between these hormones and clinical/laboratory
findings associated with hyperandrogenism; and to
determine the age-specific threshold values of these
hormones.

Materials and Methods

Fifty-five girls aged 15-20 years who were
presented to the pediatric endocrinology outpatient
clinic between 2017-2020 with hirsutism and / or
menstrual irregularity and were diagnosed with PCOS
according to Rotterdam criteria were included in the
present study. Adolescents whose had other endocrine
disorders (thyroid hormone dysfunction, cushing
syndrome, congenital adrenal hyperplasia, etc.),
chronic disease, tumor, genetic syndrome and using
drug that may affect laboratory findings were not
included in the study. The control group consisted of
25 healthy adolescents who had a regular menstrual
cycle for at least two years and were compatible with
the study group participants in terms of their age and
body mass index (BMI). The menstrual cycle interval
longer than 45 days was defined as oligomenorrhea
and longer than 3 months as amenorrhea. From the data
in the files were recorded participants’ birth weight,
first menstrual age, family history for type 2 DM and
PCOS, and their mother’s first menstrual age. Written
consent was obtained from all parents and participants.
Ethics Committee approval was obtained for this study.
(Ethics committee decision number 353).

Body weight and height of all participants were
measured by the same physician (S.T.) using a digital
scale with automatic height measurement (Densi GL
150). BMI was calculated according to the weight
(kg) / height (m?) formula. Waist circumference (WC)

was measured at the midpoint between the lower
margin of the last palpable rib and the upper part of
the iliac crest using an unstretched tape and the hip
circumference (HR) was measured from around the
widest part of the leg, parallel to the floor (22). The
waist/hip ratio (WHR) was calculated. The standard
deviation scores (SDS) of these measurements were
calculated using national data (23,24). The Ferriman-
Gallwey (FG) scoring method was used to define
clinical hyperandrogenism (25). In the early morning,
fasting blood samples were collected for assessing
glucose, insulin, LH, FSH, DHEA-S, D4-A, total
testosterone (tT), free testosterone (fT), SHBG,
AMH and inhibin-A. Basal 17-hydroxyprogesterone
(17-OHP) and cortisol were measured to exclude
an adrenal enzyme defect, free T4 (fT4) and thyroid
stimulating hormone (TSH) were measured to exclude
a thyroid hormone defect and prolactin were measured
to exclude intracranial pathologies. The free androgen
index (FAI) was calculated using this formula; 100
x (tT / SHBG). Serum LH, FSH, DHEA-S, total T
and cortisol concentrations were measured using an
electrochemiluminescence (ECL) method (Cobas
6000, Roche). Free testosterone and 170HP levels
were measured using the radio immunoassay (RIA)
method. SHBG levels were determined with the
chemiluminescent ~ microparticle =~ immunoassay
(CMIA) method. Serum INH-A, AMH and INSL3
levels were measured using the enzyme linked
immunosorbent test (ELISA) method. Transabdominal
Pelvic ultrasonography (USG) examination was
performed by the same experienced pediatric
radiologist who blinded to clinical and laboratory
findings of patients. Pelvic US was performed on the
same day as hormonal tests and only in the PCOS
group. Three dimensions of the uterus (total uterine
length, anteroposterior (AP) and transverse diameters
of the corpus), endometrial thickness and three
dimensions of each ovary (longitudinal, transverse and
AP diameters) were measured by ultrasound. Uterus
and ovarian volumes were calculated according to
the formula=longitudinal diameter x AP diameter x
transverse diameter x 0.52. Each ovary was defined as
polycystic, when it contained 12 or more follicles with
a diameter of 2-9 mm (26).

Statistical Analysis

SPSS 22.0 package program was used for all
statistical analyzes. Results are given as mean+SD

J Curr Pediatr 2021;19:311-318



314 Tunc and Ozkan. New Biomarkers in Polycystic Ovary Syndrome

(standart deviation) or median [minimum-maximum].
Chi-square test for categorical variables, independent
sample t-test for continuous variables in independent
groups, and Pearson correlation analysis for the
relationship between variables were used. Mann
Whitney U test was used for continuous variables
that did not show normal distribution. AMH and
INH-A were analyzed using the Receiver Operating
Characteristics (ROC) curve analysis and their
diagnostic values (sensitivity and specificity) were
calculated. When the type-1 error level in the area
under the curve (AUC) evaluation was below 5%, the
diagnostic value of the test was considered statistically
significant. The net sensitivity and specificity rates of
the combined use of AMH and INH-A in the diagnosis
of PCOS were calculated. A p-value of <0.05 was
considered statistically significant.

Results

In the PCOS group, 58% (n=32) of the participants
had hirsutism and 85% had oligomenorrhea /
amenorrhea, 31% (n=17) had acne, 1.8% (n=1) had
alopecia, 43% (n=24) had acanthosis nigricans.
Amenorrhea was found in 27% (n=15), and
oligomenorrhea was found in 58% (n=32) of the
patients with menstrual irregularity. 14.5% (n=8) of the
cases with PCOS had normal menstrual cycle. 34.5%
(n=19) of the participants had a family history for
PCOS and 58.2% (n=32) had a family history for type
2 diabetes mellitus. The distribution of individuals in
terms of BMI SDS, mean age, first menarche age and
birth weight was similar in the both groups (p> 0.05).

The waist circumference standard deviation score
(WC SDS) and waist / hip ratio were significantly
higher in the PCOS group than in the control group
(p=0.001). Anthropometric measurements in the PCOS
and control groups are shown in Table 1. Moreover, the
LH level, LH / FSH ratio, tT level, {fT level, DHEAS
level and free androgen index (FAI) were significantly
higher in the PCOS group than in the control group
(p<0.001, p<0.001, p<0.001, p<0.001, p<0.001,
p<0.001, respectively). The SHBG level was lower in
the PCOS group than in the control group (p< 0.001)
while INSL3 levels were similar between the two
groups (p=0.174). AMH and INH-A levels were found
to be significantly higher in the PCOS group than in
the control group (p<0.001, p=0.009, respectively).
The hormone levels in the PCOS and control groups
are presented in Table 2.

The FG score showed a positive correlation with
the waist / hip ratio, AMH level and FAI (r=0.428,
p=0.001, r=0.268, p=0.016; r=0.479, p=0.001,
respectively). While the INSL3 level did not correlate
with anthropometric or laboratory parameters, the
AMH level showed a positive correlation with the
WC SDS, waist / hip ratio, FAI, LH level, fT level and
INH-A level (r=0.331, p=0.003; r=0.329, p=0.038;
r=0.331,p=0.003; r=0.255, p=0.032; r=0.309, p=0.022
and r=0.347, p=0.009, respectively). Moreover, the
INH-A level showed a positive correlation with the
WC SDS, LH level, LH / FSH ratio, SHBG level and
AMH level (r=0.397, p=0.001, r=0.269, p=0.047;
r=0421, p=0.002; r=0.339, p=0.002 and r=0.347,
p=0.009, respectively). FAI level correlated positively
with FG score, WC SDS, waist / hip ratio and AMH

Table 1. Comparison of clinical and anthropometric characteristics in PCOS and control groups

PCOS group Control group

n=55 n=25 P
Age (years) 15.54+2.37 15.88+1.34 0.771
Menarcheal age (median years) 12 (11-14) 12 (10.5-14) 0.629
Birth weight (gr) 2932+550 2962+539 0.641
BMI SDS 1.44+0.89 1.34+0.67 0.458
WC SDS 2.90+1.66 1.72+0.67 0.001
WHR 0.81+0.06 0.53+0.09 0.001
FG score 15.98+9.48 (4-32) 6.44+3.29 (4-16) 0.001
Familial history of PCOS (%) %34.5 (n=19) %16 (n=4) <0.023
Family history of Diabetes (%) %58.2 (n=32) %24 (n=6) <0.012

PCOS: Polycystic ovary syndrome, SDS: Standard deviation score, BMI: Body mass index, WC: Waist circumference, WHR: Waist to hip ratio, FG: Ferriman-Gallwey
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Table 2. Comparison of laboratory findings in PCOS and control groups

PCOS group Control group

n=55 n=30 P
FSH (mIU/mL) 5.07+1.53 5.24+2.17 0.689
LH (mIU/mL) 9.55+4.99 (2-23) 4.58+1.41 <0.001
LH/FSH orant 2.40+1.52 (0.37-8.7) 1.13+0.68 <0.001
tT (ng/mL) 1.55 +0.6 (0.3-3.6) 0.43+0.21 (0.01-1.2) <0.001
fT (pg/mL) 2.61+1.53 (0.89-6.1) 0.78+0.66 (0.1-2.4) <0.001
DHEA-S (ug/dL) 364+135.7 172+48.3 <0.001
FAI 14.38 (2.12-30.65 243 (0.08-11.93) <0.001
17-OHP (ng/mL) 1.64+0.72 not measured -
Androstenedion (ng/mL) 4.10 (0.91-9.5) not measured -
SHBG (ng/dL) 9.69 (3.65-35.5) 18.74 (6.8-34.7) <0.001
INH- A (pg/mL) 27.55 (2.3-213) 6.64 (12-214) 0.009
AMH (ng/mL) 10.12+7.58 4.50 £1.71 0.001
INSL3 (pg/mL) 1197£310.5 1286+276.8 0.174

PCOS: Polycystic ovary syndrome, LH: Luteinizing hormone, FSH: Follicle-stimulating hormone, tT: Total testosterone, {T: Free testosterone, FAI: Free androgen index,
DHEA-S: Dehydroepiandrosterone sulfate, SHBG: Sex hormone binding globulin, 170HP: 17-hydroxyprogesterone, AMH: Anti-Miillerian hormone, INH-A: Inhibin-A,

INSL3: Insulin-like peptide-3
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Figure 1. Receiver operating characteristics (ROC) curves of anti-
Miillerian hormone (left)

level (r1=0.479, p<0.001; r=0.248, p<0.027; r=0.633
p<0.001; r=0.331, p=0.003, respectively).

In receiver-operating characteristic (ROC) analysis
was performed to determine the ability of AMH and
INH-A to distinguish between adolescents with PCOS
and healthy adolescents (Figure 1,2). The cut-off value
for AMH for the diagnosis of PCOS in adolescents
was 5.8 ng / mL, while that for INH-A was 9.3 pg/
mL. Based on these cut-off values, the specificity and
sensitivity of AMH in the diagnosis of PCOS were
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Figure 2. Receiver operating characteristics (ROC) curves of
inhibin-A (right)

86% and 70%, respectively, while the specificity and
sensitivity of INH-A were 66% and 82%, respectively.
When AMH and INH-A were used used together,
the specificity and sensitivity were 74% and 88%,
respectively.

Discussion

To date, very few studies have investigated the
diagnostic value of INH-A, INSL3, and AMH in
adolescents with PCOS.
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Increased WC SDS and WHR are important
findings indicative of visceral adiposity. Visceral
adiposity causes hyperandrogenemia through insulin
resistance. A positive correlation has been reported
between the FAI and WC SDS (27,28). In the present
study, the WC SDS and WHR were found to be higher
in the PCOS group than in the control group. In
addition, a positive correlation was noted between the
WC SDS and WHR (indicative of visceral adiposity)
and the FAI, FG score, AMH level, and INH-A level.

In many studies, AMH levels have been found to
increase in patients with PCOS (27,29-31). However,
some studies have reported that the increase in AMH
levels is not significant (32).

In the present study, AMH levels were found to
be significantly higher in the PCOS group than in
the control group. Studies involving adolescents with
PCOS reported that for AMH, cut-off values of 6.6 ng/
mL, 6.1 ng/mL and 7.2 ng/mL have high sensitivity
and specificity (27,33,34). However, in another study,
=27.03 ng/mL. AMH showed only 50% specificity
and 70.8% sensitivity in the diagnosis of PCOS in
adolescents (35). In our study, a cut-off value of 5.8
ng/mL for AMH was found to have 86% specificity
and 70% sensitivity in the diagnosis of PCOS.

Regarding the relationship between AMH and other
androgens, some studies have revealed that the AMH
level correlates with the testosterone level, while some
have revealed that the AMH level correlates with the
D4-A level and FAI (36,37). In their study involving
adolescents with PCOS, Yetim et al. (27) reported
that the AMH level is significantly associated with
DHEAS, fT, and D4-A levels. In the present study, the
AMH level was found to be significantly correlated
with the WC SDS, WHR, FG score, fT level, FAI, and
INH-A level.

Many studies have reported that INSL3 levels
significantly increase in adult women with PCOS
(19,20,38). INSL3 levels have also been investigated in
healthy adolescents (17,21). To date, very few studies
have investigated the diagnostic value of INSL3 in
adolescents with PCOS (27). In the present study,
INSL3 levels did not correlate with any anthropometric
or laboratory parameter in adolescents with PCOS. In
a study conducted on 53 adolescents with PCOS, no
significant difference was reported between the PCOS
and control groups, in accordance with the present
findings. In the same study, a weak positive correlation
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was noted between INSL3 and testosterone levels and
a negative correlation was noted between INSL3 and
INH-A levels (27).

As the INH-A level is associated with an increase
in the LH level and the LH level and LH/FSH ratio
increase independently of the cycle in patients with
PCOS, the INH-A level is also expected to increase
in these patients. However, studies conducted on
adult patients with PCOS have reported contradictory
results. While some studies have reported no change
in the INH-A level (9,10), some have reported an
increase (11,12) or a decrease (13,14).

Very few studies have been conducted on INH-A in
adolescents with PCOS. Yetim et al. (27) found that the
INH-A level significantly increased and its sensitivity
was high in adolescents with PCOS. In the present
study, the INH-A level was significantly higher in the
PCOS group than in the control group (p=0.009).

A study on the relationship of INH-A with other
androgens in adolescents with PCOS reported that
the INH-A level is positively correlated with the
WC SDS, LH level, LH/FSH ratio, SHBG level, and
DHEAS level (26). Another study reported a positive
correlation between the INH-A level and the LH level
and LH/FSH ratio in adults (10). In the present study,
the INH-A level was found to be positively correlated
with the WC SDS, LH/FSH ratio, and AMH level.

To date, only one study has reported the cut-off
value for INH-A in adolescents with PCOS. That study
revealed that a cut-off value of 12.8 pg/mL for INH-A
has high sensitivity and specificity (86.8% and 69.2%,
respectively) (27). In our study a cut-off value of 9.3
pg/mL for INH-A was found to have 82% sensitivity
and 66% specificity in the diagnosis of PCOS.

The similarity of age, BMI, and menarche age in the
PCOS and control groups is the strength of the present
study, as it is important to select compatible groups to
accurately evaluate the effects of these parameters on
hormone levels.

Study Limitations

One of the limitations of our study was the fact that
number of cases were low in the patient and control
groups. However, the similarity of age, BMI SDS
values and menarche age in both groups, partially
eliminates this limitation.
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Conclusions

INH-A can be used as a new biomarker in addition
to AMH for the diagnosis of PCOS in adolescents. We
believe that the cut-off values for AMH and INH-A,
which have high sensitivity and specificity, should
also be taken notice. Given the insufficient number of
studies, larger studies are needed to identify biomarkers
and thresholds that can help in the diagnosis of PCOS
in adolescents.
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Abstract

Introduction: Coronavirus 2 (SARS-CoV-2) has infected people of all ages all
across the world, with children accounting for 1.7 percent of cases. Despite the fact
that over 90% of children with COVID-19 had asymptomatic, mild, or moderate
disease, new worries about hyperinflammatory states or Kawasaki-like disease
have surfaced.

Materials and Methods: We would like to present 17 patients with different
patterns of myocardial involvement. They were selected from our database of 214
patients (19 newborns) hospitalized for SARS-CoV-2 infection treatment in our
pediatrics clinic from March 2020 to October 2020. Selection criteria involved
cardiac involvement in terms of positive laboratory findings (elevated troponin I)
electrocardiographic and echocardiographic findings.

Results: Cardiac involvement was detected in only 17 (7.9%) of the 214
hospitalized patients. Patients were grouped into three categories according to
their hospitalization units which were neonatal intensive care, pediatric intensive
care and pediatric inpatient clinic. Most of our patients (88.2%) had elevated
troponin I levels whereas 12 patients (70.5%) had abnormal electrocardiograms
and echocardiographic exams. Fourteen (82.3%) of patients with high troponin
I levels had also abnormal electrocardiograms whereas 13 (76.4%) of them had
abnormal echocardiographic exams.

Conclusion: Although we did not observe cardiac involvement in most of
the patients (92.1%) hospitalized for SARS-CoV-2 infection treatment in our
pediatrics clinic, subjects with involvement had quite diverse patterns ranging from
only troponin I elevation to the multisystem inflammatory syndrome in children
needing arteriovenous extracorporeal membrane oxygenation therapy.

Oz
Giris: COVID-19 ¢ocuklarda hafif seyirli bir hastalik olmakla beraber, Kawasaki
benzeri hastalik ya da hiperinflamatuar durumlar ile kendini gosterebilmektedir.

Biz calismamizda COVID-19 pandemisinde cocuklarda kardiyak tutulum sikligi
ve sekillerini ortaya koymay1 amagladik.
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Gerec ve Yontem: Mart 2020 ile Ekim 2020 arasinda SARS-CoV-2 enfeksiyonu nedeni ile pediatri klinigimizde tedavi goren 214
hastamizdan degisik sekillerde kardiyak tutulum gozledigimiz 17 hastay1 sunmak istiyoruz. Hastalarin secilme kriterleri laboratuar
(artmis troponin I), elektrokardiyografik ve ekokardiyografik bulgulara dayanmaktadir. Hastalar tedavi gordiikleri birimler olan
pediatri servisi, yenidogan yogun bakim iinitesi ve cocuk yogun bakim tiinitesi olarak ii¢ ayr1 gruba ayrilmiglardir.

Bulgular: Kardiyak tutulum 214 hastanin %7,9’unda gozlenmis olup bunlarin %88.2’sinde troponin I yiiksekligi, %70,5’inde
anormal elektrokardiyografi bulgular1 ve yine %70,5’inde anormal elektrokardiyografi bulgulari saptadik. Troponin I yiiksekligi
saptanan hastalarin %82.3’linde beraberinde anormal elektrokardiyografi bulgulari saptanirken, yine bu hastalarin %76.4’linde
anormal ekokardiyografi bulgulart saptadik. Yedi hasta ¢oklu sistem inflamatuar sendromu olarak degerlendirildi.

Sonug: SARS-CoV-2 enfeksiyonu tedavisi alan hastalarimizin biiyiik bir kisminda kardiyak tutulum tespit etmedik. Tutulum
saptadigimiz hastalarda ise tutulum sekli olduk¢a degiskenlik gostermekte idi. Lakin bu yelpazenin bir ucunda sadece troponin I
yiiksekligi olan hastalarimiz var iken diger ucunda ekstrakorporeal membran oksijenizasyonu tedavisine ihtiya¢ duyan sol ventrikiil

sistolik fonksiyon bozuklugu olan hastalarimiz mevcuttu.

Introduction

Coronavirus 2 (SARS-CoV-2) has infected
people of all ages all across the world, with children
accounting for 1.7 percent of cases (1). Despite
the fact that over 90% of children with COVID-19
had asymptomatic, mild, or moderate disease, new
worries about hyperinflammatory states or Kawasaki-
like disease have surfaced (2,3) COVID-19 patients,
including those who were previously healthy and had
no cardiac problems, show signs of cardiac muscle
inflammation (4). We would like to present 17 patients
with different patterns of myocardial involvement
which were selected from our database of 214 pediatric
patients (19 newborns) hospitalized for SARS-CoV-2
infection treatment in our pediatrics inpatient clinic.
Patients of all ages from newborns to adolescents were
included in the study and that they all had symptoms
and signs of cardiac involvement as well as laboratory,
electrocardiographic and echocardiographic findings.
However, we observed that disease course and duration
of troponin level normalization were highly variable
in subjects. Although newborns had high levels of
troponin levels and some subjects had a prolonged
course of elevated troponins for more than two months,
none of them had any serious complications and they
were just followed up and recovered well. On the
opposite end of the spectrum, we had adolescents with
the multisystem inflammatory syndrome in children
(MIS-C) who needed arteriovenous extracorporeal
membrane oxygenation therapy (ECMO) and
fortunately recovered and discharged.

Materials and Methods
Seventeen patients were included in this
retrospective  study. They were selected from

our database of 214 pediatric patients who were
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hospitalized for SARS-CoV-2 infection in our
pediatrics inpatient clinic from March 2020 to
October 2020. COVID-19 was diagnosed based on a
history of infection, nasal polymerase chain reaction
testing, and/or SARS-CoV-2 serology, as well as
chest X-ray and computed tomography. One hundred
sixty patients (74.7%) tested positive with nasal
polymerase-chain-reaction testing, and/or SARS-
CoV-2 serology. Clinical evaluation included physical
examination, signs, electrocardiogram, chest X-ray,
and echocardiographic examination. Selection criteria
involved cardiac involvement in terms of positive
laboratory findings (elevated high-sensitivity troponin
I), electrocardiographic and echocardiographic
findings. Selected patients were divided into three
groups regarding their hospitalization clinics which
were neonatal intensive care unit (group A), pediatric
intensive care unit (group B) and, pediatric inpatient
clinic (group C). Usual etiologies of acute myocarditis
were systematically screened including the testing of
a large panel of non-SARS-CoV-2 viruses in blood,
feces, and nasopharyngeal swabs in all groups.

As the study was retrospective and also the patients’
routine data was obtained from the hospital records we
did not get informed consent from the subjects.

Statistical Analysis

Proportions were used to describe nominal data.
Means and medians were used to depict normally
distributed discrete data, whereas minimums and
maximums were employed to represent data that were
not normally distributed. SPSS version 25.0 was used
for statistical analysis (IBM, Armonk, New York,
USA).
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Results

Group A had four newborns, three (75%) of which
were female. The median age of the newborns was
15.8 days (max: 20, min: 10). All the newborns were
tested positive for SARS-CoV-2 reverse transcriptase
polymerase chain reaction (RT-PCR) and were interned
in the neonatal intensive care unit. The parents of
the newborns either one or both were tested positive
before the newborns. Case four had bradycardia and
the other three of the newborns had tachycardia at
admission. Whole blood count, C - reactive protein
and procalcitonine values were unremarkable in all
cases as well as liver enzymes and serum electrolytes.
However, cases one and two had very high troponin
I levels, 2500 picogram/mL (The 99" percentile for
Troponin I is 117 picogram/mL for newborns after
vaginal delivery) and 2410 picogram/mL respectively.
The one with the highest troponin level had minimal
pericardial effusion (6 mm at the apex of the heart)
detected by echocardiographic examination that did
not need any intervention. The Troponin level of this
baby dropped to normal with a fluctuating pattern after
70 days. The other newborn’s troponin level dropped
to normal with a fluctuating pattern after 30 days.
Echocardiographic examination revealed minimal
aortic insufficiency in case three. Case four in this
group had a slightly elevated troponin I value of 500
picogram/mL returning to normal in a week but she
had also negative T waves in precordial leads of V5
and V6. Chest X-rays of group A did not reveal any
kind of involvement regarding SARS-CoV-2 infection.
Echocardiographic examinations of the group revealed
nothing special apart from the aforementioned
findings. Ejection fractions were all in normal ranges
in all patients of group A as well as coronary arteries’
calibrations. Group A was monitored in isolation for
a week and no specific treatment for COVID-19 was
given. They were all nursed by their mothers, did not
have a worsening course, on the contrary, full recovery
was achieved. They all tested negative for SARS-
CoV-2 after an average of ten days (min: 5, max: 22)
after the first positive result.

Group B consisted of nine patients five (55%) of
which were male. The median age of patients was
142 months (max: 212, min: 9). All the subjects had
documented fever >38.0°C (100.4°F) for =24 hours
with/without other symptoms. Symptoms, signs,
initial laboratory values, echocardiographic findings,

and special treatment modalities of the patients are
depicted in Table 1. Electrocardiograms revealed low
voltage in Case 1,4, and 7, first-degree atrioventricular
block in case 6, and ST-segment elevation in precordial
leads of V3 and V4 in case nine. Ground-glass
opacifications were detected on chest X-rays and chest
computed tomography images of all patients of group
B. Bilateral, predominantly peripheral, somewhat
asymmetrical consolidation with air bronchograms
were also detected on chest X-rays of patients who
needed extracorporeal membrane oxygenation support.
Except for cases three and seven, all the cases of this
group were regarded as MIS-C. Case 3, 4, and 7 had
concomitant diseases of epilepsy, Crohn’s disease, and
chronic kidney disease respectively. Subjects’ systolic
function returned to normal at an average of 6.4
days. Patients of this group were transferred from the
pediatric intensive care unit to the pediatric inpatient
clinic and were all discharged without any residual
cardiac damage except for mild mitral regurgitation in
cases one and four.

Group C had four patients, three (75%) of which
were male. The median ages of patients were 182
months (max 195, min: 147). They were all tested
positive for SARS-CoV-2 RT-PCR. Whole blood
count, C - reactive protein and procalcitonine values
were unremarkable in all cases as well as liver enzymes
and serum electrolytes. Case one of this group was 180
months old and had fever and chest pain at admission.
He had a troponin I value of 178 picogram/mL. His
electrocardiogram had few monomorphic ventricular
extrasystoles. Case two of this group was 184 months
old and had chest pain, abdominal pain, and vomiting
at admission. His troponin I was 27778 picogram
/ mL. Case three was 195 months old. He had chest
pain at admission and had a troponin I value of 1878
picogram/mL. Case four was 147 months old female.
She had fever and cough at admission and her troponin
I value was in normal ranges. Electrocardiograms of
cases two and four had negative T waves in precordial
leads of V5 and V6 whereas electrocardiogram of case
three revealed T segment elevation in precordial leads
of V3 and V4. Echocardiographic exam of case three
revealed mild mitral regurgitation. Except for case one,
all other cases’ X-ray and chest computed tomography
images revealed ground-glass opacifications. The
standard treatment regimen of this group was 400 mg
of hydroxychloroquine twice on day 1, then 400 mg

J Curr Pediatr 2021;19:319-327
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Table 1. Symptoms, signs, laboratory values, echocardiographic findings and special treatment modalities of the patients of group

B

Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7 Case 8 Case 9

.. Fever, .. Feve‘r,A Fever,
Symptoms Fever, vomiting, Fever Fever vomitin, Fever, vomiting, vomiting, Vomiti Fever, fatigue Fever, cough
ymp diarrhea . e diarrhea abdominal oTnltlng ’ »faug »coug
diarrhea . fatigue
pain
. . . Tachycardia+ Thrombocytopenia + . Tachycardia+ . .

Signs at admission ~ Hypotension tachypnea tachypnea Shock Hypotension Hypotension tachypnea Hypotension  Hypotension
SARS-CoV-2 Positive Ig G for Positive Positive :fdgitg“;\i IfirG Negative Ig G and Ig  Negative Zlefiz\; IfirG (P;Oi(l)t:‘g;[ﬁ S Negative
testing SARS-CoV-2 RT-PCR RT-PCR SARS-CoV-2 M for SARS-CoV-2  RT-PCR SARS-CoV-2  CoV-2 RT-PCR
‘White blood cells 9650 7600 6190 31100 6200 7700 4800 6900 10600
Neutrophil ratio % 94 88 39 81.7 84.8 80 88 65 90
Hemoglobin (g/dl) 114 119 154 9.6 11.8 8.8 7 10.1 11.6
Platelets (u/L) 80000 231000 249000 73000 239000 374000 144000 428000 405000
C-reactive protein 16

31 14 1. 1 2. B 12. 2
(mg/dl) (0-0.5) 5 0 5 59 6 5
ALT (U/L) (0-55) 22 10 63 381 14 17 20 38 31
A;'Z‘)‘mm @G 5eq 40 48 11 3 28 30 29 29
Procalcitonin

38 0.24 001 16.8 135 7.61 0.1 0.29 2.59
(ng/ml) (0- 0.05)
Ferritin

2504 229 44 721 454 1143 1022 194 1031
(ng/ml) (4 - 207)
IL-6

356 12 14.6 663 222 620 8.6 246 10
(pg/ml) (0- 5.9)
Fibrinogen

657 178 177 522 568 585 594 658

(mg/dl) (200 - 400)
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D-Dimer
(ug/ml) (0 - 0.5)

Troponin
(pg/ml) (0 - 13.8)

Antibiotic and
antiviral treatment

IVIG

IL-6R
Corticosteroids
Plasmapheresis
IL-1Ra

ECMO support

Lowest LVEF (%)

Inotropic support

Echocardiographic
findings

Systolic function
normalization
(days)

Non-invasive
ventilation

Invasive ventilation

High-flow nasal

oxygen

Picu stay (days)

23

1218

Ceftriaxone,
azithromycin,
oseltamivir

31

Mild to
moderate mitral
regurgitation +
increased
perivascular
echogenicity in
the left coronary
artery

28

146

Cefotaxime,
teicoplanin,
lopinavir

Mild mitral
regurgitation

7

1404

Amphicillin,
cefotaxime,
azithromycin

normal

9

106695

Vancomycin
meropenem
favipiravir,
azithromycin

20

Mild to
modrate mitral
regurgitation+
increased
perivascular
echogenicity
in the left
coronary
artery

29

28

308

Vancomycin
meropenem
favipiravir

37

Mild mitral
regurgitation

6

2.7

46

Meropenem,
teicoplanin,
amikacin,

lopinavir

Mild mitral
regurgitation+
increased
perivascular
echogenicity
in the right
coronary
artery

7

202

86

Teicoplanin,
meropenem,

favipiravir

Pericardial
effusion

15

32

Vancomycin,
cefotaxime,
lopinavir

54

Mild mitral
regurgitation
+

increased
perivascular
echogenicity
in the left
coronary
artery

7

201

143

Cefotaxime,
teicoplanin,
favipiravir

56

Mild mitral
regurgitation
+

increased
perivascular
echogenicity
in the left
coronary
artery

5

RT-PCR: Reverse transcriptase polymerase chain reaction, IL-6R: Anti-interleukin-6 receptor monoclonal antibody, IL-1Ra: Interleukin-1 receptor antagonist, IVIG: Intravenous
immunoglobulin, Plasmapheresis therapeutic plasma exchange, PICU: Pediatric intensive care

J Curr Pediatr 2021;19:319-327



324 Tuncer et al. Myocardial Involvement During COVID-19 in Children

daily on days 2 through 5. Azithromycin was given
once 500 mg on the first day and 250 mg once a daily
for the other four days. Patients of group C were all
discharged without any residual cardiac damage.

We did not detect typical clinical features of the
COVID-19-linked myocarditis with Kawasaki clinical
features in our cohort.

To summarize, cardiac involvement was detected
in only 17 (7.9%) of the entire hospitalized patients.
Most of our patients (88.2%) had elevated troponin
I levels whereas 12 patients (70.5%) had abnormal
electrocardiograms and echocardiographic exams.
Fourteen (82.3%) of patients with high troponin I
levels had also abnormal electrocardiograms whereas
13 (76.4%) of them had abnormal echocardiographic
exams.

Discussion

Troponin levels that are elevated may be a
significant prognostic factor in COVID-19. Those
with cardiovascular disease and elevated troponins
have the highest mortality, followed by those with
elevated troponins but no cardiovascular disease (4).
Because few research have been conducted on this
topic, the role of troponin in children is significantly
less defined than in adults. However, data on a troponin
I rise as a marker of myocardial damage in children
is being gathered as well (5-7). We found that most
of our patients (88.2%) had elevated troponin levels
albeit 11.7% were slightly high. We attributed this to
the myocardial injury inflicted by the SARS-CoV-2
infection. We assumed that cardiac involvement may
manifest itself as myocarditis ranging from mild to
severe. Myocarditis diagnosis has mainly become
clinical in the current era, with supportive ancillary
tests. D’Ambrosio et al. (8) underlined that this
condition has a positive prognosis because in around
80% of the patients, complete healing is seen. This
fact is supported by our findings that mild forms of
myocarditis of our group A and C patients albeit having
high troponin levels, recovered completely without
any complications. However, it is also evident that for
some of our patients with normal electrocardiograms
and normal echocardiographic examination, we as the
authors need to acknowledge that this can be “possible
myocarditis” at the best. However, there is also
another fact in this conundrum. Although abnormal
electrocardiograms have been detected in 93 percent

J Curr Pediatr 2021;19:319-327

to 100 percent of pediatric patients with myocarditis
in retrospective studies, a normal ECG does not rule
out the potential of myocarditis (9-11) An ECG has a
sensitivity of just 47% for diagnosing myocarditis in
patients, despite its widespread usage as a screening
tool (12,13) We would also like to point out that the
troponin level of our patients did not correlate with the
severity of the disease process as some of the group B
patients with hyperinflammatory states or Kawasaki-
like disease did not have very high values compared to
other patients with the same clinical status. Case four,
one, eight, five, and nine of group B had all diminished
left ventricular function as well as mild to moderate
mitral regurgitation plus perivascular echo brightness
of coronary arteries. Case one and four also needed
ECMO support. However their troponin I values were
106695,1218,761,308,143 picogram/mL respectively
presenting a large gap and inconsistency between
them. Another gap exists between the two cases who
needed ECMO support in terms of their troponin I
values which are 1218 and 106695 picogram/mL
respectively.

In terms of electrocardiographic findings
of our study, four (23.5%) patients had normal
electrocardiograms although they had elevated troponin
I levels and various abnormal echocardiographic
findings. Our finding is in line with Xia et al. (14) as
they also reported that supraventricular tachycardia,
premature atrial and ventricular complexes, first-
degree atrioventricular blocks, and incomplete right
bundle branch blocks are less common in children
with COVID-19. The echocardiography is crucial for
myocarditis diagnosis and monitoring. Myocardial
function is assessed at the time of diagnosis and serves
as a baseline for evaluating disease progression and
therapy response in the future (15). Echocardiographic
examinations of our study did not include an analysis
performed like Speckle tracking echocardiography that
has been proven to be a valuable method in detecting
subclinical contractility abnormalities in various
clinical situations like myocarditis. This shortcoming
of our study may explain the discrepancy between
high troponin I levels and normal echocardiographic
exams as well as normal electrocardiograms. There is
another shortfall in our study as we did not perform
cardiac resonance imaging in our patients which is the
most comprehensive and accurate diagnostic tool in
patients with suspected myocarditis. In the quantitative
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assessment of systolic ventricular function, cardiac
resonance imaging is regarded the gold standard. In
addition, cardiac resonance imaging is the only imaging
modality that can detect myocardial edema, a common
sign of inflammation. Verification of myocarditis in
patients with acute cardiac syndromes but normal
coronary arteries or with atypical symptoms is one of
its major capabilities in clinical practice (16).

None of the group B patients had the findings related
with the complete Kawasaki disease based on the
American Heart Association criteria which are bilateral
non-exudative conjunctival injection, unilateral
cervical lymphadenopathy, changes within the lips
and oral cavity, skin rash, and changes in extremities,
including indurative angioedema and desquamation.
However, most of the patients (77.7%) in this group
meet the criteria for multisystem inflammatory
syndrome in children (MIS-C). The criteria used for
the case definition of MIS-C change slightly between
different health agencies (17-19). The case definitions
indicated by the United States Centers for Disease
Control and Prevention (CDC) and also the World
Health Organization (WHO) need fever (though they
differ with regard to duration), elevated inflammatory
markers, a minimum of two signs of multisystem
involvement, evidence of SARS-CoV-2 infection or
exposure, and exclusion of other potential causes. All
of the patients in this group had documented fever,
at least two organ systems involved and laboratory
evidence of inflammation. Though we failed to detect
Ig G and Ig M for SARS-CoV-2 in three patients of
this group, two of them admitted with hypotension and
shock respectively and had diminished left ventricular
function, one of them needing ECMO support. All
of those three children had findings compatible with
SARS-CoV-2 infection on their chest X-rays and chest
computed tomography images. There also are three
other patients in this group who tested negative RT-
PCR for SARS-CoV-2. Both of those patients were
also admitted with hypotension, had positive chest
X-rays and chest computed tomography findings
related to SARS-CoV-2 as well as positive cardiac
findings. There were 783 children in the known case
series of MIS-C in the literature who had both PCR and
serology conducted (20-25) Of those, 60 percent had
positive serology with negative PCR, 34 percent were
positive on both tests, and 5 percent were negative on
both tests which can explain our negative serology and

PCR testing results in group B of our study. Natasha et
al. (26) made a review about MIS-C following SARS-
CoV-2 Infection. 26 In their review of case series from
three countries including total 70 children, the majority
of patients had reduced cardiac ventricular function on
echocardiography, but they were less likely to have
valvular regurgitation or dilated coronary arteries
(11/70 = 16%). Troponin levels were elevated in
many patients (57/70, 81%). The majority of recorded
patients have had positive serologic tests for SARS-
CoV-2, indicating that this illness could be post-
infectious rather than related to acute early infection
(60/69, 87%) and fewer commonly positive RT-PCR
testing from nasopharyngeal testing (23/70, 32%).
Following SARS-CoV-2 infection, Grimaud et al.
(27) reported 20 children with acute myocarditis and
multisystem inflammatory after the illness. Although
the patients’ coronary arteries were not dilated, they
showed acute myocardial systolic dysfunction. None
of the individuals fit the classic Kawasaki illness
profile. Nineteen of the 20 patients had tested positive
for SARS-CoV-2 infection on PCR and/or by serology.
Data revealed in these aforementioned two works of
literature are compatible with our findings in terms of
cardiac involvement which show the variety of types
of involvement as well as SARS-CoV-2 infection
detection rates.

Another issue to address is ongoing controversy
about the normal serum troponin levels in newborns.
The cut-off value for serum troponin levels in
newborns is somehow troublesome. Troponin T and
Troponin I reference ranges for term and preterm
newborns have been issued by several authors (28).
The largest study to date was published by Baum et
al. (29) who examined both Troponin T and Troponin
I values in cord blood samples of 869 healthy term
infants. We accepted 117 picogram/mL for the cut-off
value of Troponin I according to the data published
by Baum et al. (29). According to the research,
the top limit of serum troponin levels in children is
significantly higher than in adults (30,31). COVID-19
is anticipated to be less dangerous to newborns and
children due to factors such as the reduced function of
angiotensin converting enzyme type 2 receptors (32).
This fact may explain the benign course of the disease
in our newborn patients though they had prolonged
high troponin levels. The patients of group C had also
mild symptoms and signs as well as benign findings.
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Another significant element to consider is patient
critical care management. Early recognition of shock
(vasoplegic vs. cardiogenic), proper and judicious
fluid resuscitation, early establishment of invasive
monitoring, intubation and mechanical ventilation,
oxygen delivery optimization, oxygen consumption
minimization, and appropriate initiation of inotropes
and vasopressors are all important factors in achieving
a successful and favorable outcome (33). We suppose
that the explanation for the favorable outcome for
children in group B is related to the special treatments
like anti-interleukin-6 receptor monoclonal antibody,
interleukin-1 receptor antagonist, plasmapheresis
(therapeutic plasma exchange), and ECMO. A study
conducted by Belhadjer et al. (24) supports our
findings. They described the experience of thirty-
five critically ill children with MIS-C presenting with
cardiogenic shock, left ventricular dysfunction, and
severe inflammatory state. All of the patients lived,
and those who were given extracorporeal membrane
oxygenation were weaned satisfactorily. Our study
consists of 17 patients which limits its ability to
indicate the extent of cardiac involvement during
this pandemic. However, they were selected from
our database of 214 patients (19 newborns) and they
only constitute 7.9% of all the patients. This factor
may show that degree of cardiac involvement is not
high in children. As most of our patients (88.2%) had
elevated troponin I levels and 70.5% had abnormal
electrocardiograms and echocardiographic exams, we
may state that from newborn to adolescents regardless
of clinical status there are different patterns of cardiac
involvement during the COVID-19 pandemic.

Conclusion

Newborns seem to have a mild disease process with
possible myocarditis or clinically suspected myocarditis
lingering on without any complications and recovering
well. On the opposite hand, children may experience
a devastating course with diminished cardiac function
but fortunately recovering with appropriate treatment
modalities and complete recovery may also be
observed. Some of the children can cope with the
disease very well with mild symptoms and signs as
well as mild involvement of the heart only detected by
diagnostic tools like laboratory, electrocardiographic
and echocardiographic exams. Our results confirm the
low morbi-mortality of COVID-19 in children as all of
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our patients had a positive outcome, with no mortality
when appropriate treatment is available.
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Oz

Giris: Hamam bocegi duyarliligi cocukluk ¢agi astimmin ve alerjik solunum
yolu hastaliklarinin patogenezinde 6nemli rol oynar. Bu calismada Bursa ve
cevresindeki atopik c¢ocuklarda, Blattella germanica (alman hamam bdocegi)
duyarliliginin goriilme sikligini ve Blattella germanica duyarlilik varligi ile iliskili
olabilecek olasi faktorlerin arastirilmast amaglanmustir.

Gere¢ ve Yontem: Caligsmaya herhangi bir alerjik hastalik tanisiyla takip edilen
ve inhalan alerjenlerle deri prik testlerinde en az bir alerjene duyarlilik saptanarak
atopik olarak tanimlanmig 0-12 yas aras1 1382 ¢ocuk olgu alindi. Olgularin verileri
(inhalan alerjenlerle deri prik test sonuclari, serum total IgE diizeyleri ve total
eozinofil sayilari, alerjik hastalik tanilari, vd. ozellikleri) retrospektif olarak
degerlendirildi.

Bulgular: Calisma grubunda yer alan atopik olgularda (n=1382) Blattella
germanica’ya kars1 genel duyarlilik oran1 %2,7 (n=38) olarak saptandi. Blattella
germanica duyarliligi astimhlarda %?3.,6, alerjik rinitlilerde %3, astim ve alerjik
rinit birlikte olan olgularda ise %4,9 oranlarinda saptandi. Blattella germanica
duyarliligi olanlarda astim sikhig1t (%69.4), Blattella germanica duyarhiligi
olmayanlara gore (%49,2) gore anlamli olarak daha yiiksek oranda goriildi
(p=0,017). Blattella germanica monosensitizasyonu hicbir hastada saptanmadi.
Tiim inhalan alerjen gruplari i¢inde en yiiksek oranda (%57,7) akar alerjenlerine,
ikinci sirada ¢imen polenlerine (%28.5) duyarlilik saptandig1 gozlendi. Blattella
germanica duyarlilik oranlarmin 0-3 yas grubunda (%2), 4-7 yas grubunda
(%2,2), 8-12 yag grubunda (%4,1) oraninda bulundugu saptandi (p=0,129). Kopek
duyarliligr varliginin Blattella germanica duyarliligini azaltici yonde iligkili
oldugu goriildii.

Sonug: Bursa bolgesinde genis bir atopik ¢ocuk populasyonunda ilk kez yapilan
bu calismada, Blattella germanica duyarlilig1 siklig1 tiim ¢alisma populasyonunda
%?2.7 bulunurken, 8-12 yas grubunda ise daha yiiksek oranda (%4,1) bulunmustur.
Ek olarak Blattella germanica duyarlilig1 astim ve alerjik rinit birlikteliginde daha
yiiksek oranda (%4,9) goriilmektedir.

Abstract

Introduction: Cockroach sensitivity plays an important role in the pathogenesis of
childhood asthma and allergic respiratory diseases. It was aimed to investigate the
incidence of Blattella germanica (German cockroach) sensitivity in atopic children
in Bursa and its surroundings and possible risk factors that may be associated with
the presence of Blattella germanica sensitivity.

Materials and Methods: 1382 children aged 0-12 years, who were followed
up with a diagnosis of any allergic disease and defined as atopic by detecting
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sensitivity to at least one allergen in skin prick tests with inhalant allergens, were included in the study. The data of the cases
(skin prick test results with inhalant allergens, serum total IgE levels and total eosinophil counts, allergic disease diagnoses, et al.
characteristics) were evaluated retrospectively.

Results: The overall sensitivity rate to Blattella germanica was found to be 2.7% (n=38) in atopic cases (n=1382) in the study
group. Blattella germanica sensitivity was found in 3.6% of asthmatics, 3% of allergic rhinitis and 4.9% of patients with asthma and
allergic rhinitis. Asthma prevalence (69.4%) in those with Blattella germanica sensitivity was significantly higher than those without
Blattella germanica sensitivity (49.2%) (p=0.017). Blattella germanica monosensitization was not detected in any of the patients. It
was observed that sensitivity to mite allergens was the highest among all inhalant allergen groups (57.7%), and grass pollen (28.5%)
was the second rank. Blattella germanica sensitivity rates were found to be 2% in the 0-3 age group, 2.2% in the 4-7 age group,
and 4.1% in the 8-12 age group (p=0.129). It was observed that the presence of canine sensitization was negatively correlated with
Blattella germanica sensitivity.

Conclusions: In this study, which was conducted for the first time in a large population of atopic children in the Bursa region, the
incidence of Blattella germanica sensitivity was found to be 2.7% in the entire study population, while it was found to be higher
(4.1%) in the 8-12 age group. In addition, Blattella germanica sensitivity is seen at a higher rate (4.9%) in the coexistence of asthma

and allergic rhinitis.

Giris

Cocukluk ¢agi astiminin ve alerjik solunum yolu
hastaliklarinin patogenezinde hamam bocegi alerjisinin
onemli bir yeri vardir (1). Hamam bdcegi alerjenlert,
ozellikle asttim ve alerjik rinitte semptomlardan
sorumlu alerjenler arasinda yer alir (2-4). Hamam
bocegi duyarhilik sikliklar: ¢evresel kosullarla iligkili
olarak bolge ve iilkelere gore oldukca degiskenlik
gostermektedir. Amerika’da astimli ¢ocuk hastalar
arasinda yapilan arastirmalarda duyarlilik oranlari
%17-41 arasinda degismektedir (5,6). Ulkemizden
yapilan caligmalarda ise astimli cocuklarda %8-25’e
dek ulasabilen duyarlilik oranlar: bildirilirken, erigkin
astiml1 hastalarda ise genel olarak daha yiiksek olarak
%12 .,2-%39,2 arasinda bildirilmistir (7-11).

Diinya capinda yaklasik 4000 hamam bocegi ¢cesidi
olmasma ragmen, yalnmzca birka¢ tiirii insanlarin
yagsam alanlarinda bulunmaktadir (12). En sik
goriilen ev i¢ci hamam bdcegi tiirleri Alman (Blattella
germanica) ve Amerikan (Periplaneta americana)
hamam bdcekleridir ve sirasiyla iliman ve tropikal
bolgelerde yaygin olarak bulunmaktadirlar (12).
Diinyanin iliman bolgelerinde ve Avrupa iilkelerinde
alerji ile en sik iligkilendirilen tiirdiir (2,3). Tiirkiye’de
de iliman iklim nedeniyle en sik kargilagilan hamam
bocegi tipi Blattella germanica’dir (8,9). Hamam
bocekleri ozellikle eski binalarda, sicak, rutubetli
ve besin bulunan ortamlarda bulunmaktadir. Duvar
aralar1, catlaklar, kalorifer petekleri, havalandirma
bosluklari, banyo ve mutfak en cok yuva yaptiklari
yerlerdir (12-14). Bernton ve Brown 1964’te, New
York’ta yasayan hastalar arasinda hamam bdcegi
alerjenine kars1 pozitif deri testlerinin varligini bildiren
ilk aragtirmacilardir (13). Hamam bdocegi alerjisinin

astimdaki nedensel iligkisi ise ilk kez 1979’da Kang ve
ark. tarafindan hamam bocegi ekstratlart kullanilarak
astiml1 hastalarda bronkokonstriksiyon yapici etkisi
gosterilerek kurulmustur (14). Blattella germanica
alerjenlerinin ana kaynaklar1 hamam bocegi tiikiiriigii,
digki, yumurta ve toz bilesenleri olugturabilen
dokiilen derilerdir. Ev tozundaki hamam bdcegi
alerjenlerinin solunmasi, maruz kalmanin ana yoludur
ve astim ve alerjik rinit gelisimine veya semptomlarin
tetiklenmesine yol acabilir (1,12).

Alerjenler icin bolgesel epidemiyolojik veriler,
o bolgedeki alerjik hastaliklarin yonetilmesine ve
onlenmesine yardimci olabilir. Alerjik hastaliklarin
etiyolojisinde ¢evresel alerjenlerin 6nemli yer tutmasi
nedeniyle, bu alerjenlerin ¢esitliliginin ve sikliginin
belirlenmesi onemlidir. Tiirkiye’de ¢ocukluk ¢aginda
hamam bocegi duyarliligi sikligi ve hamam bocegi
duyarlilig1 olan hastalarin klinik 6zellikleri hakkinda
yapilmig az sayida calisma bulunmaktadir. Bu
nedenlerle bu calismada, Bursa ve cevresinde atopik
cocuklarda solunum yolu alerjenlerinden Blattella
germanica (Alman hamam bdcegi) alerjen duyarliligi
goriilme siklig1 ve Blattella germanica duyarlilik
varhigr ile iligkili olabilecek olasi risk faktorlerinin
arastirtlmasi amaglanmistir.

Gerec¢ ve Yontem

Bursa Uludag Universitesi Tip Fakiiltesi Cocuk
Alerji  Bilim Dali  Poliklinigi'ne 01.01.2016-
30.12.2020 tarihleri arasinda ilk kez bagvurmus, klinik
olarak degerlendirilerek herhangi bir alerjik hastalik
tanist almig olan ve inhalan alerjenlerle yapilmis deri
prik testlerinde en az bir alerjene karsi duyarlilik
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saptanarak atopik olarak tanimlanmis olan, 0-12 yasg
aras1 1382 olgu ¢alismaya alindi.

Tiim hastalarin yas, cinsiyet, alerjik hastalik
tanilari, tant yagi, semptom baglangic yasi, inhalan
alerjenlerle deri prik test, serum total eozinofil ve
total IgE diizeyi sonuglarina ait bilgiler elektronik
hasta dosya kayitlarindan elde edilerek retrospektif
olarak degerlendirmeye alindi. Calisma icin Uludag
Universitesi Tip Fakiiltesi Klinik Arastirmalar Etik
Kurulundan onay alinmigtir.

Alerjenlerle Deri Prik Testleri

Hastalara uygulanan inhalan alerjen ekstreleri
ile deri prik (epidermal) testlerinde, ALK-Abello
(Horsholm, Denmark) standart inhalan alerjen
ekstreleri ve tek kullanimlik Stallerpoint plastik
lansetler (Stallergenes, Antony, France) kullanilmustir.
Testlerde pozitif kontrol olarak histamin %0,1 (1
mg/ml) ve negatif kontrol olarak serum fizyolojik
kullanilmigtir. Test sonuclar1 degerlendirilmesinde
negatif kontrole gdre 3 mm veya daha fazla kabarti
tespit edildiginde deri testi sonuglar1 pozitif kabul
edilmistir (15).

Cocuk Alerji Bilim Dali laboratuvarindaki rutin
deri prik testi panelinde uygulanmig olan, ¢aligmaya
alian tiim hastalarda tek olarak ¢alisilmis olan inhalan
alerjenler asagida belirtilmistir.

a) Hamam bocegi; Blattella germanica (German
cochroach-Alman hamam bdcegi).

b) Akarlar; Dermatophagoides
Dermatophagoides farinae,

¢) Cimen polenleri; Cynodon dactylon, Lolium perenne,
Phleum pratense

d) Tahil polenleri; Secale cereale, Triticum sativum,

e) Agac polenleri; Olea europeae, Betula verrucosa,

f) Yabani ot polenleri; Artemisia vulgaris, Plantago
lanceolata,

g) Mantar sporlari; Alternaria alternata, Cladosporium
herbarum, Aspergillus fumigatus,

h) Evcil hayvanlar; Kedi (Felis domesticus), Kopek
(Canis familiaris).

Hastalara uygulanan deri prik testi sonuglarina gore
en az bir inhalan alerjene karsi duyarlilik saptanan
olgular alerjik (atopik) olarak kabul edildi. Deri prik
testi sonuglari analiz edilirken ek olarak deri prik testi
sonuglart alerjen gruplarina gore de gruplandirildi.
Bdylece her bir alerjen grubu icin o grupta yer alan en
az bir alerjene karsi duyarlilik saptanmas: durumu o

pteronyssinus,
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gruba ait genel duyarlilik varlig1 olarak da belirlendi
(akar genel duyarliligi, ¢imen polenleri genel
duyarlilig1, tahil polenleri genel duyarliligi, yabani ot
polenleri genel duyarliligi, mantar alerjenleri genel
duyarlilig1 gibi).

Tiim olgulara yapilan serum total IgE ol¢iimleri
icin Immulite 2000-XPI (DPC-Diagnostik Products
Corporation, Los Angeles, U.S.A.) test Kkitleri
kullanildi, sonuglart IU/mL olarak tayin edildi. Total
eozinofil diizeyleri tayininde ise Cell-Dyn Ruby
hematolojik analizor cihazi (Abbott, Illinois, U.S.A.)
ile optik analiz yontemi ile 6l¢iildii ve say1/mm? olarak
sonuglar alindi.

Istatistiksel Analiz

Degiskenler ortalama + standart sapma degerleriyle
ifade edilmigtir. Kolmogorov-Smirnov testi ile
siirekli degiskenlerin normal dagilima uygunlugu
incelenmistir. Normallik testi sonucuna gore nicel
verilerin karsilagtirllmasinda bagimsiz ¢ift drneklem
T testi veya Mann-Whitney U testi kullanilmustir.
Kategorik degiskenler n (%) olarak ifade edilmis
olup bagimsiz degiskenler i¢in Pearson Ki-kare testi
kullanilmigtir. Analizler SPSS (IBM Corp. Released
2015.1BM SPSS Statistics for Windows, Version 23.0.
Armonk, NY: IBM Corp.) programinda yapilmis olup,
p<0,05 istatistiksel anlamli olarak kabul edilmistir.

Bulgular

Calisma grubunda yer alan olgularin (n=1382)
%64,1° si erkek ve %359’u kiz, ortalama yaslari
6,9+2.8 yild1 (1-11,9 yil). Olgularin genel 6zellikleri
ve alerjik hastalik tanilar1 Tablo 1’de verilmistir.
Olgularin %49,7’sinde astim, %34,5” inde alerjik rinit
tanis1 mevcuttu.

Tiim atopik olgularda (n=1382) c¢esitli inhalan
alerjenlere karst saptanan duyarlilik oranlari Tablo
2’de verilmigtir. Hamam bocegi alerjenine (Blattella
germanica) genel duyarlilik orami %2,7 (n=38)
olarak saptandi (Tablo 2). Calisma grubundaki
olgularda Blattella germanica monosensitizasyonu
hicbir hastada saptanmadi. Tiim inhalan alerjen
gruplart icinde en yiiksek oranda akar alerjenlerine
(%57,7) (Dermatophagoides pteronyssinus ve/veya
Dermatophagoides farinae) ve ikinci sirada ise ¢cimen
polenlerine (%28.5) duyarlilik saptandii gozlendi
(Tablo 2).



Canitez ve Cicek. Cocuklarda Blattella germanica'ya Duyarliik 331

Tablo 1. Caligmaya alinan tiim atopik olgularin (n=1382)
ozellikleri

Olgu sayist (n) %

Cinsiyet

Erkek 886 64,1
Kiz 496 359
Yas gruplari

0-3 yas 254 184
4-7 yas 684 495
8-12 yas 444 32,1
Astim 685 49,7
Alerjik rinit 472 345
Astim+Alerjik rinit 225 16,3
Alerjik konjonktivit 105 7,7
Atopik dermatit 307 22,3

Tablo 2. Atopik olgularda (n=1382) cesitli alerjenlere
kars1 saptanan duyarlilik oranlari

. Test yapilan Duyarlilik saptanan

Alerjenler olgu sayisi

%

()

Blattella germanica 1382 38 2,7
Akar genel* 1382 798 57,7
Cimeil polenleri 1382 394 285
genel
Tahil polenleri genel* 1382 302 219
Yabar}ki ot polenleri 1382 100 72
genel
Agac polenleri genel* 1382 158 114
Mantarlar genel* 1382 145 10,5
Kedi 1382 93 6.9
Kopek 1382 40 32

Genel*: Bu gruptaki alerjenlerden en az birine kars1 duyarlilik varlig

Tim atopik olgularda (n=1382) inhalan alerjen
gruplarma kars1 saptanan duyarlilik oranlari, yas
gruplara gére ayri ayri incelendiginde (Tablo 3);
Blattella germanica duyarlilik oranlarmin 0-3 yas
grubunda %2, 4-7 yas grubunda %22, 8-12 yas
grubunda %4,1 oraninda bulundugu ve yas artis
ile paralel istatistiksel olarak anlamli olmasa da bir
artis gosterdigi saptandi (p=0,129) (Tablo 3). Akar
alerjenleri, cimen polenleri, tahil polenleri, yabani ot
polenleri, agac polenleri, mantar alerjenleri, kedi ve

kopek alerjenleri duyarlilik oranlarinin ise istatistiksel
anlamli olarak yas ile paralel artis gosterdigi saptandi.
Atopik olgularda Blattella germanica duyarliligt
olan ve olmayan olgularin ¢esitli Ozellikleri
karsilagtirildiginda (Tablo 4); Blattella germanica
duyarlilig1 olanlarda astim siklig1 (%69.4), Blattella
germanica duyarliligi olmayanlara (%49,2) gore,
anlamli olarak daha yiiksek oranda goriildii (p=0,017).
Blattella germanica duyarlili§i varliginda; sirastyla
cimen polenleri genel, tahil polenleri genel, yabani ot
polenleri genel, aga¢ polenleri genel, mantar genel,
kedi, kopek alerjen duyarhliklar: istatistiksel olarak
anlamli daha yiiksek oranlarda saptandi (Tablo 4).
Blattella germanica duyarliligi olan olgularda,
alerjik hastalik tanilarina gore alerjen duyarhiliklarinin
dagilimi Tablo 5’de gosterilmistir. Blattella germanica
duyarliligt astimlilarda %3,6, alerjik rinitlilerde
%3, astim ve alerjik rinit birlikte olan olgularda ise
%49 oranlarinda saptandi. Alerjik rinit ve alerjik
konjonktivit birlikte olan hastalarda ise %4 oraninda,

atopik dermatitli olgularda ise %1,3 oraninda
saptanmigtir.
Blattella  germanica  duyarliigit  varligin

etkileyebilecek olasi faktorlerin tek degiskenli ve ¢ok
degiskenli lojistik regresyon analizleri Tablo 6’da
verilmigtir. Caligmaya alinan atopik olgularda cinsiyet,
tan1 yasi, semptom baglangic yasi, serum total eozinofil
ve total IgE diizeyi, alerjik hastalik tanilari, diger
inhalan alerjen duyarliliklarinin Blattella germanica
duyarlilig1 tizerindeki olasi etkileri incelendiginde; ¢cok
degiskenli (multivariate) analizde kdpek duyarliliginin
(OR=0,016, %95GA=0,016-0,54, p=0,008) Blattella
germanica duyarliligini azaltict yonde iligkili oldugu
saptandi.

Tartisma

Atopik bireylerde ve astim, alerjik rinit, alerjik
konjonktivit gibi alerjik hastaliklarda duyarlanmaya
neden olan alerjenler siklikla inhalan alerjenlerdir.
Astim ve alerjik rinitte, ev tozu akarlari, polenler,
kiif mantar sporlari, evcil hayvanlar ve hamam
bocegi alerjenleri semptomlardan sorumlu alerjenler
olarak goriilmektedir (2,16). En sik goriilen i¢ ortam
alerjenleri ev tozu akarlari, mantar sporlari, evcil
hayvanlar ve hamam bocegidir (5,16). Dig ortamda ise
en sik polenler ve mantar sporlari, atopik bireylerin
semptomlarin1 en ¢ok tetikleyen baglica etkenlerdir.
Bitki polenleri icinde ise c¢imen, agac ve yabani
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Tablo 3. Calisma grubundaki tiim olgularda (n=1382), yas gruplarina gore deri prik testi ile ¢esitli alerjen gruplarina kars1

saptanan duyarlilik oranlart

Alerjenler 0-3 yag (n=254) 4-7 yag (n=684) 8-12 yas (n=444)

n % n % n % p*
Blattella germanica 5 2 15 2.2 18 4.1 0,129
Akar genel* 77 30,3 402 588 319 71,8 <0,001
Cimen polenleri genel* 14 55 182 26,6 198 44.6 <0,001
Tahil polenleri genel* 9 35 123 18 170 38,3 <0,001
Yabani ot polenleri genel* 4 1,6 26 38 70 158 <0,001
Agac polenleri genel* 8 3,1 63 9,2 87 19.6 <0,001
Mantarlar genel* 10 39 76 11,1 59 133 <0,001
Kedi 3 1,2 40 6 50 11,5 <0,001
Kopek 1 04 18 29 21 438 0,004
 Ki-kare testi, Genel*: Bu gruptaki alerjenlerden en az birine kars1 duyarlilik varlig
Tablo 4. Blattella germanica duyarlilig1 olan ve olmayan olgularin ¢esitli 6zelliklerinin karsilastirilmasi
Ozellikler glllc)l/t;flllllclzgé;e(ir;lanica Iigattella germanica duyarliligi

n % n % p

Astim tanis1 varligi 25 694 660 492 0,017
Alerjik rinit tanis1 varligi 14 389 458 344 0,573
Alerjik konjonktivit tanis1 varlig 11,1 101 7,6 0432
Atopik dermatit tanist varligi 10,8 303 22,6 0,089
Urtiker tanist varligi 135 118 8.8 0,324
Akar genel* 20 52,6 778 579 0,518
Cimen polenleri genel* 17 44,7 377 28,1 0,029
Tahil polenleri genel* 16 42,1 286 21,3 0,004
Yabani ot polenleri genel* 13 342 87 6.5 <0,001
Agac polenleri genel* 12 31,6 146 10,9 <0,001
Mantarlar genel* 11 289 134 10 <0,001
Kedi 15 40,5 78 59 <0,001
Kopek 9 28,1 31 2,5 <0,001

Genel*: Bu gruptaki alerjenlerden en az birine kars1 duyarlilik varlig

ot polenleri baglica sorumlu alerjenlerdir (16,17).
Bu cevresel alerjenlere duyarliliklarin belirlenerek
bunlara yonelik gerekli tedbirlerin alinmasi ve uygun
tedavilerinin verilmesi alerjik hastaliklarin tedavisinde
onemli yer tutmaktadir.

Hamam bocegi gibi i¢c ortam alerjenlerine kargi
duyarlilik, diinya capinda diisiik sosyoekonomik
seviyedeki  kentsel popiilasyonlarda astim ve
diger alerjik hastaliklarin geligimi i¢in onemli risk
faktorlerinden biridir (18,19). Az havalanan 1lik
ve nemli alanlar, i¢ ortam alerjenleri i¢in uygun
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bir ortam olusturmaktadir (20).

Tiirkiye’de ve

diinyada yapilan farkli caligmalarda hamam bocegi
duyarlilik prevalansit ve duyarliliktan sorumlu olan
hamam bocegi cinsi bolgeden bolgeye farkliliklar
gosterebilmektedir. Avrupa ve Amerika Birlesik
Devletleri (ABD) gibi iliman, serin ve kuru iklimlerin
yasandig1 bolgelerde Alman hamam bdcegi (Blattella
germanica) sik goriiliirken, daha biiyiik boyutlarda olan
Amerikan hamam bocegi (Periplaneta americana)
tropikal sicak ve nemli iklimlerde (6rnegin Tayvan,
Brezilya ve Tayland vb.) yaygindir (21). Siklikla
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Tablo 5. Alerjik hastalik tanilarina gore Blattella germanica duyarliligr olan olgularin dagilimi

Alerjik hastalik tanilart

Blattella germanica duyarliligi

n %
Astim (n=685) 25 3,6
Alerjik rinit (n=472) 14 3
Astim ve alerjik rinit (n=225) 11 49
Alerjik konjonktivit (n=105) 38
Alerjik rinit ve alerjik konjonktivit (n=100) 4
Atopik dermatit (n=307) 13

Tablo 6. Blattella germanica duyarliligini etkileyebilecek olasi faktorlerin tek degiskenli (univariate) ve cok

degiskenli (multivariate) lojistik regresyon analizleri

Tek degiskenli model Cok degiskenli model
OR %95 GA p OR %95 GA p
(en az-en ¢ok) (en az-en ¢ok)

Cinsiyet 2,32 0,195 27,577 0,505 - - - -
Astim 0,35 0,039 3,125 0,347 - - - -
Alerjik rinit 7,808 0,265 230,199 0,234 - - - -
Alerjik konjonktivit 0,222 0,006 8,502 0418 - - - -
Semptom basglangic yas1 1,134 0,693 1,855 0,617 - - - -
Tan1 yas1 0,894 0,524 1,526 0,682 - - - -
Ailede alerjik hastalik 0 0 . 0995 - - - -
Total eozinofil sayisi 1 0,999 1,002 0,665 - - - -
Total IgE 1 0,999 1,002 0,66 - - - -
Akar genel* 3,762 0,288 49,182 0312 - - - -
Cimen polenleri genel* 17,13 0,185 1588.,86 0,219 - - - -
Tahil polenleri genel* 0,04 0 3,446 0,157 - - - -
Agac polenleri genel* 0,455 0,034 6,157 0554 - - - -
Yabani ot polenleri genel* 1,449 0,047 44733 0,832 - - - -
Mantarlar genel* 1,055 0,081 13,772 0,967 - - - -
Kedi duyarliligi 0,17 0,005 5,736 0,324 - - - -
Kopek duyarlilig 0,05 0,001 1,818 0,102 0,09 0,016 0,54 0,008

Genel*: Bu gruptaki alerjenlerden en az birine kars1 duyarlilik varlig
OR: Odds ratio %95 GA: %95 Giiven aralig

bu iki tiir, 6zellikle de Blattella germanica, hamam
bocegi alerjisi arastirmalarinin biiyiik cogunlugunu
olusturmaktadir. Hamam bdcegi tiirlerinden Blattella
germanica ve Periplaneta americana alerjenleri
arasinda dikkate deger yiiksek oranlarda capraz
duyarlilik mevcut oldugu bilinmektedir (3,4,9,22,23).
Blattella germanica ve Periplaneta americana
alerjenlerinde bazi homolog gruplar arasinda énemli

derecede homoloji ve degisken IgE capraz reaktivitesi
oldugu tespit edilmis, Ornek olarak Periplaneta
americana major alerjeni olan Per a 1 ile, Blattella
germanica alerjeni Bla g 1 arasinda ¢apraz reaktivitenin
mevcut oldugu gosterilmistir (3,4).

Hamam bocegi alerjenlerine karst duyarlilik
saptanma oranlarmin iilke ve bolgelere gore biiyiik
farkliliklar bildirilmektedir.

gosterdigi Amerika
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Birlesik Devletlerinde, 1286 astim tanili cocukta
Alman hamam bocegi duyarliigt %36 olarak
saptanmustir (5). Giiney Dogu Asya bolgesinde 3
ayr1 lilkeden hamam bocegi duyarliligi sonuglarinin
kargilastirildigi bir caligmada, ortaokul cagindaki
astimli olgularda {iilkelere gore %?25,7-35,9 arasinda
degisen oranlarda hamam bocekleri (Blattella
germanica, Periplaneta americana ve Blattella
orientalis karigimi ile deri testleri yapilmis) duyarliligi
bulunmustur (24). Japonya’da astimli c¢ocuklarin
katildig1 bir calismada Blattella germanica’ya %29 4,
Periplaneta japonica’ya %15,7 oraninda duyarlilik
saptanmustir (25). Avrupa kitasinda ve lilkemizde ise
duyarlilik oranlar1 daha diisiik saptanmustir. Italya’da
atopik cocuklar arasinda duyarlilik oranm1 %13 iken
Norve¢’te bu oran %7,5 bulunmustur (26,27).
Tiirkiye’de ¢cocukluk ¢agindahamam bdcegi duyarliligi
sikligr ve hamam bocegi duyarliligi olan hastalarin
klinik 6zelliklerine odaklanarak yapilmis az sayida
calisma bulunmaktadir, mevcut verilerin ¢cogunlugu
alerjik hastaliklarda c¢esitli alerjen duyarhiliklari
arastirllirken hamam  bocegi  sonuglarimin  da
bildirilmesi seklindedir. Tiirkiye’de en sik karsilasilan
hamam bocegi tipi Blattella germanica olmasi
nedeni ile ¢alismalarda daha cok Blattella germanica
duyarliligr {iizerinde durulmustur (17). Tiirkiye’de
tilkenin farkli sehirlerinden yapilan ¢aligmalarda genel
olarak erigkin yas grubunda daha yiiksek oranlarda
hamam bocegi duyarlilign bildirilmistir. Mungan
ve ark. tarafindan Ankara’da erigkinlerde yapilan
bir caligmada astimli olgular arasinda ev tozu akari
duyarliliginin ardindan ikinci siklikta %25,7 oraninda
Blattella germanica duyarlig1 saptanirken, ¢calismada
tiim atopik olgular icinde ise %41 gibi yiiksek oranda
Blattella germanica’yakarsi duyarlilik tespit edilmistir
(28). Yine iilkemizden erigkin astimli olgularin
degerlendirildigi Izmir’de yapilan bir caligmada
olgularm  %39,2° sinde Blattella germanica’ya
duyarlilik saptanmugtir (11). Cocukluk ¢aginda yapilan
calismalarda ise; Bursa iline yakin cografik bolge ve
benzer iklim kosullarina sahip Istanbul’da Blattella
germanica, Periplaneta americana ve Blattella
orientalis karigimi ve Eskisehir’de Blattella germanica
ile yapilan ¢aligmalarda hamam bocegi duyarliliklar
sirastyla %74 ve %4,7 olarak saptanmistir (29,30).
Istanbul’da alerjik rinitli (%49,2’sinde ek olarak astim
mevcut) 2-18 yas arasi 2822 olguda yapilmis alerjen
duyarlilig1 tarama ¢alismasinda ise Blattella germanica
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duyarliligt  %5,6 saptanmustir (31). Literatiirdeki
caligmalarda bolge, yas grubu, secilen populasyon ve
populasyondaki olgularin alerjik hastalik tanilarinin
dagilimi (astim, alerjik rinit veya atopik olgular
vb.) gibi farkliliklar; degisik oranlarda sonuglar
bulunmasiyla iligkili gortinmektedir. Elazig’da alerjik
astimli (%55,8’inde alerjik rinit eslik eden) 5-18 yas
arasindaki 786 ¢ocukta Blattella germanica duyarliligi
%8,3 oraninda bildirilmigtir (10). Edirne’de 4-17 yas
aras1 539 atopik ¢cocuk hastada duyarlilik %2 ,2 oraninda
ve calismamizla ¢ok benzer oranda saptanmistir (32).
Ankara’da hamam bdcegi duyarliligina odaklr olarak
yapilan bir calismada 7,5-13,5 yaslarinda toplam
1513 atopik ¢ocuk hastada %254 oraninda Blattella
germanica duyarliligi bulunmus, ayrica ¢aligmamiz
sonuclarina benzer sekilde, astim ve alerjik riniti
birlikte var olan daha biiyiik yastaki cocuklarda daha
yiiksek oranda hamambdcegi duyarlilig1 tespit edildigi
bildirilmigtir (9). Sunulan calismamiza benzer sekilde
hamam bocegi duyarlilifi olanlarda astim goriilme
orani %73,2, olmayanlarda astim orani ise %644
olarak bildirilmistir (9). Ankara’da ayni merkezde
yapilan bagka bir caligmada ise tekrar eden alerjik
solunum semptomlart siiphesi olan 2-18 yas arasi
2547 ¢ocukta inhalan alerjenlerle yapilan deri testleri
ile %35,1’inde atopi saptanmis, Blattella germanica
duyarlilig1 %1,6 oraninda bulunmus, 2-5 yags grubunda
%0,7, 6-11 yas grubunda %2,1, 12-18 yas grubunda
ise %24 bulunmustur. Atopik olgularda ise %4,6
oraninda Blattella germanica duyarlili§1 saptanmigtir
(33). Ankara’da yapilan baska bir calismada ise
astim tanist ile takip edilen 7,4-12,2 yaslarinda 236
cocukta Blattella germanica duyarliligt sunulan
calisma sonuglarimiza ¢ok benzer sekilde %2,5
oraninda bulunmus, asttimlilarda % 4,2, astim+alerjik
rinitlilerde ise %1,9 oranlarinda bildirilmistir (34).
Bursa bolgesinde bu konuda genis bir atopik ¢ocuk
populasyonunda yapilan bu ¢aligmamizda ise atopik
cocuklarda Blattella germanica duyarlihgr %2,7
oraninda  bulunmugtur. Caligmalardaki  hamam
bocegi duyarlilik oranlarindaki heterojenitenin ve
bizim calismamizdaki duyarhilik oraninin biraz daha
diisiik olmasinin muhtemel nedenlerinin; secilen
calisma populasyonu, olgularin yas grubu, ¢calismanin
yapildigr bdlgenin cografi yapisi, iklim kogullar
ve bireylerin sosyoekonomik diizeyleri veya ev igi
yasam kosullarmin etkileri ile iligkili olabilecegi
diistintilmiistiir (23).
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Calismamizda hamam bocegi duyarhiligi disinda
diger sik rastlanan alerjenlere karst duyarlilik
oranlar1 deri prik testleri ile arastirilmistir (Tablo 2).
Olgularda saptanan en sik i¢ ortam alerjeni ev tozu
akar1 (%57,7) iken en sik saptanan dig ortam alerjeni
ise ¢imen polenleri (%28,5) olmugtur. Calismamizda
Blattella  germanica duyarhiligi degerlendirmeye
aldigimiz akar, ¢imen polen, tahil polen, agac¢ polen,
mantar, yabani ot polen, kedi ve kdpek alerjenlerinden
sonra daha az siklikta saptanan alerjen tiirii olmustur.
Istanbul’da 2-18 yas arast 2822 olguda yapilmis
alerjen duyarlilig1 tarama caligsmasinda da calismamiza
benzer inhalan alerjen duyarliliklar1 bildirilmigtir (31).
Kalyoncu ve ark.larmin Tiirkiye’de yaptiklar1 ¢ok
merkezli calismada erigkin atopik hastalarda hamam
bocegi duyarliliginin siklig1 ev tozu akari ve polen
duyarliligindan sonra {igiincii siklikta bulunmugtur
(7). Inhalan alerjenlere duyarlilik oranlari ile ilgili
calismalarin yapildig1 yas grubu, bolge ve cevresel
farkliliklara (cografya, iklim kosullari, bitki ortiisii,
bireylerin yasam kosullart vb.) bagl olarak farkl
sonuclar  goriilebilecegi  bilinmektedir.  Inhalan
alerjenler ve hamam bocegi duyarliliklarinin cocukluk
caginda yas ile birlikte artig gosterdigi bildirilmektedir
(33). Hamam  bocegi (Blattella  germanica,
Periplaneta americana karisimi) duyarlilagsmasi
icin risk faktorlerinin degerlendirildigi ABD’de
yapilan bir calismada da 11 yas ve lizeri hastalarda
duyarlanmanin daha sik oldugu tespit edilmistir
(35). Calisma grubumuzdaki tiim olgularda yasin
ilerlemesi ile birlikte Blattella germanica ve diger tim
inhalan alerjenlere karsit duyarlilik oranlarinda artig
saptanmistir, ancak muhtemelen Blattella germanica
duyarli olgularin toplam sayis1 az oldugu i¢in hamam
bocegi duyarlilifindaki yas artisina paralel artig
istatistiksel olarak anlamli bulunmamustir.

Hamam bocegi alerjisi, duyarli bireylerde diisiik
yogunlukta alerjene kronik maruz kalmanin bir
sonucu olarak astim gelisimi i¢in onemli bir saghk
sorunu olabilmektedir (12). Hamam bocegi duyarliligi
olan 6zellikle astimli hastalarda hastaligin daha agir
seyredebildigi ve steroid bagimliliginin daha sik
olugabildigi bilinmektedir (2,36-38). Caligmamiz
verilerinde de Blattella germanica duyarliligi olan
ve olmayan gruplar karsilastirildiginda; Blattella
germanica duyarliligt olanlarda astim (%0694)
istatistiksel olarak daha yiiksek oranda saptanmustir.
Ulkemizde solunum yolu alerjileri olan ¢ocuklarda

hamam bocegi duyarliliginin %15 oraninda tespit
edildigi bir calismada astimli ¢ocuklarin %14,7’sinde,
alerjik riniti olanlarm %9,6’sinda, astim ve alerjik rinit
birlikteligi olan hastalarin %19,7’sinde hamam bdcegi
(Blattella germanica ve Periplaneta americana)
duyarlilig1 saptanmigtir (39). Bu calisma sonuglari ile
benzer bir egilim sunulan ¢alismamizda da goriilmiis
olup; astim ve alerjik rinitli olgularda, astim ve alerjik
rinit birlikte olan olgularda Blattella germanica
duyarliligi daha yiiksek oranlarda saptanmistir
(Tablo 5). Hamam bocegi duyarlilik goriilme sikligi
oranlart iklim, cevresel, sosyoekonomik kosullarla
iligkili olarak bolgelere gore olduk¢a degiskenlik
gosterebilmektedir.

Alman hamam bdceginin (Blattella germanica) ve
Amerikan hamam boceginin (Periplaneta americana)
bugiin i¢cin bilinen 12 farkli yap1 ve isleve sahip
alerjeni (Bla g 1-12) (Per a 1-12) bulunmaktadir (38).
Tropomyosin (Per a 7, Bla g 7) allerjeni akar, karides,
kabuklular, yumusakcalar ve parazitlerin yapisinda
bulunan bir alerjen bilesenidir ve aym1 zamanda
Alman hamam bdcegindeki major alerjenlerden
(Bla g 7) biridir (12). Ascaris lumbricoides gibi
parazitlerin de yapisinda bulunan tropomyosinin akar
ya da hamam bdcegi tropomyosinine benzerliginden
dolay1 Ascaris enfeksiyonunun astim gelisme
riskini artirabilecegi gosterilmistir (12,40). Yapilan
calismalar ve meta-analizler benzer ¢apraz reaksiyon
ile akar duyarliliginin hamam bdcegi duyarlilig
olan bireylerde anlamli oranda yiiksek oldugunu
gostermektedir (1,28,38,39). Aym1 zamanda Blattella
germanica grup-4 (Bla g 4) alerjeni kedi, kopek, fare,
inek, at gibi memelerin yapisinda bulunan lipokalin
alerjeni ile %10-20 oraninda benzerlik gostermektedir
(1,22). Calismamizda ise alerjen duyarhiliklarinin
Blattella germanica duyarliligi iizerindeki etkileri
degerlendirildiginde kopek duyarliliginin Blattella
germanica duyarlig1 riskini azaltti1 tespit edilmisgtir.
Akar duyarliligt varligr ile Blattella germanica
duyarhiligir varlig1 arasinda bir iliski saptanmamasi
calisma populasyonumuzda Blattella germanica
duyarlilig1 saptanan oranin gorece diigiilk olmasina
bagli olabilecegi diislintilmiistiir. Hamam bdcegi
duyarlilig1 gelisimine etki eden olasi risk faktorlerinin
belirlenmesi i¢in daha fazla sayida duyarli hasta iceren
prospektif ¢calismalara ihtiyac vardir.
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I¢ ortam alerjenlerine diisiik seviyelerde kronik
maruz kalma, duyarli bireylerde alerjik semptomlarin
gelismesine ve ardindan hastalik alevlenmelerine yol
acabilir. Hamam bdcegi alerjenlerine maruz kalmayi
azaltmaya yonelik Onlemler, alerjik semptomlarin
kontrol altinda tutulabilmesine katkida bulunabilse de,
ozellikle diisiik sosyoekonomik kosullarda sehir ici
bolgelerde bunlarin siirdiiriilmesi zor olabilmektedir.
Astim, alerjik rinit, alerjik konjonktivit gibi solunum
yolu alerjik hastaliklar1 tablosu olan ve 6zellikle yil
boyu yakinmalar1 olan hastalarda deri prik testleri
esnasinda, hamam bocegi alerjen ekstraktlarinin
standart test paneline eklenmesinin gerekli oldugu
diistiniilmiistiir.

Calismarin Kisithiliklar

Genis bir atopik c¢ocuk populasyonunda yapilan
bu ¢alismada hamam bocegi duyarlilig arastirilirken,
iilkemizde yaygin tiir olarak goriildiigii bildirilen
ve bu nedenle ¢ocukluk yas grubunda en sik alerjen
duyarliligima yol agtig1 bildirilen Blattella germanica
alerjeni kullanilmigtir. Bu ¢aligmanin tek bir merkeze
bagvurmus olan hastalar arasinda yapilmis olmasi bir
kisithlik olarak belirtilebilir.

Sonug¢
Bursa bolgesinde genis bir atopik cocuk
populasyonunda ilk kez yapilan bu c¢alismada,

Blattella germanica duyarliligi sikligr tiim calisma
populasyonunda %2,7 bulunurken, 8-12 yas grubunda
ise %4,1 bulunmustur. Blattella germanica duyarhiligi
oranlarinin ¢ocuklarda yas artis1 ile paralel genel
bir artis egilimi gostermistir (p=0,129). Ek olarak
Blattella germanica duyarliigi astim ve alerjik
rinit birlikteliginde daha yiiksek oranda (%4.,9)
goriilmektedir. Blattella germanica duyarliligi olan
hastalarda astim goriilme orani, duyarlilik olmayanlara
gore daha sik bulunmustur. Képek duyarliligi varliginin
Blattella germanica duyarlilig1 goriilme riskini azaltici
yonde etki etti§i goriilmiistiir. Blattella germanica
monosensitizasyonu hicbir hastada goriilmez iken,
Blattella germanica duyarliligi olan hastalarda diger
alerjen duyarliliklarinin hamam bocegi duyarliligt
olmayanlardan daha sik goriilmesi, Blattella
germanica duyarliliginin polisensitize hastalarda daha
yaygin goriildiigiinii diisiindiirmektedir.
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Oz

Giris: Dis ciiriikleri bircok iilkede oldugu gibi Tiirkiye’de de 6nemli bir halk
sagligi sorunudur. Okul 6ncesi ¢ocuklarda dis ¢iirtigii goriilme siklig1 da yiiksektir.
Bu calismanin amaci Bursa’daki anaokulu 6grencilerinin dis ¢iiriigii deneyimlerini
ve dis ciirligii diizeylerini etkileyen faktorleri tartismaktir.

Gerec¢ ve Yontem: Bursa’da 2021 yilinda 6zel bir anaokulundaki 6grencilerden
tabakali rastgele bir 6rneklem olusturuldu. Cocuklarda agiz ici muayeneleri tek
kullanimlik aynalar ve kafa lambasi kullanilarak yapildi. Dis ciiriigii diizeyini
etkileyen olas1 faktorleri incelemek i¢in hazirlanan valide edilmis anket, cocuklarin
ebeveynleri tarafindan dolduruldu. Dis ¢iiriigli deneyimi ¢iiriik, eksik ve dolgulu,
dis (DMFT) indeksi ile kaydedildi. Dis ¢iiriigii deneyimi ile agiz saghig ile ilgili
gecmis davraniglar arasindaki iligkiyi incelemek i¢in ¢ok degiskenli ANOVA
kullanildi.

Bulgular: Yas ortalamasi 4,7+0,5 y1l olan 150 ¢ocuk (%49 erkek) degerlendirildi.
Degerlendirilen ¢ocuklarin ortalama dmft puani 5,3+0,7°dir. Cocuklarin %35’inin
dmft puanimin 0,87 oldugu tespit edildi. Ciirtik diglerin %87’si tedavi gormemistir.
Dis ¢iiriigli deneyimi ile agiz saghifina iligkin aligkanliklar, ebeveynlerin egitim
diizeyi ve dis saglig1 bilgi diizeyleri arasinda anlamli bir iligki bulunmugtur. Ancak
aile geliri ile dis ¢iiriigii deneyimi arasindaki iligski Snemsizdir.

Sonug: Bu calismada erken cocukluk cagi ciiriiklerinin insidansi yiiksekti. Dis
clirtigti deneyimleri, agiz sagligi davraniglari ve ebeveyn egitim diizeyi ve dis bilgi
diizeyi ile baglantili bulundu.

Abstract

Introduction: Dental caries is an important public health problem in Turkey as in
many countries. The incidence of dental caries is also high in preschool children.
The aim of this study is to discuss the dental caries experiences of kindergarten
students in Bursa and the factors affecting their level of dental caries.

Materials and Methods: A stratified random sample was composed from students
in a private kindergarten in Bursa in 2021. Intraoral examinations in children were
performed using disposable mirrors and a head lamp. The validated questionnaire,
which was prepared to examine the possible factors affecting the level of dental
caries, was filled by the parents(s) of the children. Dental caries experience
was recorded with the dmft index. Multivariate ANOVA was used to study the
relationship between dental caries experience and past oral health-related behaviors.
Results: One hundred and fifty children (49% male) with a mean age of 4.7+0.5
years were evaluated. The mean decayed, missing and filled teeth (DMFT) score
of the evaluated children was 5.3+0.7. The dmft score of 35% of the children
was found to be 0.87% of decayed teeth are untreated. A significant relationship
was found between dental caries experience and oral health-related habits,
parents’ education level and their knowledge levels on dental health. However, the
relationship between family income and dental caries experience is insignificant.
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Conclusion: The incidence of early childhood caries was high in this study. Dental caries experiences are linked to oral health

behaviors and parental education level and dental knowledge level.

Giris

Siit disi ciiriikleri, pek cok tilkede 6nemli bir halk
saglig1 sorunu olarak kabul edilmektedir (1). Toplum
agiz-dis saghgir uygulamalarinin basarili olabilmesi
icin bu hastaliklarin dagilimini ve risk faktorlerini
ortaya ¢ikararak onleme hedeflerini tespit etmek ve
bu belirlemede de standart uluslar arasi kullanimi
olan olciitleri kullanmak gerekmektedir. Bu amacla
okul Oncesi ¢ag icin Onerilen yag Olciitii 5 yastir
(2). Tiirkiye’de 5 yas grubuna (n= 1539) ait ciiriik
prevalansi1 erkek cocuklarda % 73,1 iken kizlarda
% 66,2°dir. Ortalama ciiriik, eksik ve dolgulu, dis
(DMFT) indeksi 3,7£3,9’dur ve indekse ait dis
cliriigi parametresi (d) yiiksektir (3). Endiistrilesmis
tilkelerdeki ¢ocuklar arasinda dis c¢iiriigii goriilme
sikliginda bir diisis meydana geldigi bilinmekle
birlikte (4), farkli cocuk popiilasyonlarinda degisimin
farkli biyiikliiklerde oldugu tespit edilmistir (5).
Tedavi edilmemis dis ciiriikleri agriya, dis apselerine
ve ciddi lokal ve sistemik enfeksiyonlara neden
olabilmekte ve bu nedenle cocugun okula devam etme
siiresini kisaltmaktadir. Bununla birlikte, okul Oncesi
donemde ¢ocuklara anaokullarinda uygulanan diizenli
bir ag1z-dis saglig1 egitim programi bulunmamaktadir
(6). Tiirkiye’de okul oncesi dénemdeki cocuklarda
dis ¢iirligli deneyimini ve goriilme sikligini arastiran
son 10 yila ait klinik calisma tespit edilememistir.
Bu nedenle, bu ¢alismada okul oncesi donemdeki bir
grup c¢ocukta dis ¢iiriigii diizeyinin tespit edilmesi
amaglanmustir.

Gerec ve Yontem

Orneklemin Secimi

Bu calisma, Universite Etik Kurulu tarafindan
kabul edilmistir  (sayi:  2011-KAEK-26/6-24).
Calismanin  gerceklestirilme zamani Nisan-Eyliil
2021°dir. Calismanin gergeklestirildigi Bursa ilindeki
bir 6zel anaokulunda egitim goéren cocuklara ait izinli
listeden tabakali rastgele orneklem olusturulmustur.
Calismanin  gerceklestirildigi anaokulu calismaya
katilmay1 kabul etmistir. Arastirmadan once ¢ocuklara
dis saglig1 egitimi verilmigtir. 2021 yilindaki 4 yas, 5

yas ve 6 yas grubu siniflardaki tiim 6grenciler caligmaya
dahil edilmistir. Ailelere mektupla calisma hakkinda
bilgilendirme yapilmis ve onamlart alinmuigtir.

Anket Arastirmasi

Calismadan 6nce bos anket formlar1 okula teslim
edilmis ve Ogretmenler ¢alisma protokolii hakkinda
bilgilendirilmistir.

Ebeveynlere gonderilecek anketler 4 kisimdan
olugmaktadir:

e Cocugun cinsiyeti, yas1 ve dogum yeri,

* Cocugun sosyoekonomik ge¢misi (ailenin egitim
diizeyi ve aile geliri),

e Cocugun agiz-dis saglig ile ilgili davraniglar
(atistirma aligkanliklari, dig fircalama sikligi, yalniz
bagma dis fircalama/yardim alarak dis fircalama, dis
hekimine gitme siklig1),

* Ebeveynin agiz-dis sagligi bilgi diizeyi.

Ebeveynin agiz-dis saglig1 diizeyinin belirlenmesi
icin dig hastaliklarinin nedenlerine ve Onlenmesine
iliskin ¢oktan se¢meli 16 soru soruldu. Hazirlanan
anketteki sorular gecerlilik testine tabi tutuldu.

Agiz Ici Muayene

Ogrencilerin agiz i¢i muayeneleri bir uzman
cocuk dis hekimi tarafindan yapildi (CEC). Muayene
eden uzman cocuk dig hekimi kalibre edilmistir.
Muayenede, tek kullanimlik ayna, kafa lambasi ve
diinya Saglik Orgiitii (DSO) CPI sondu kullanilmistir.
Dis ciiriigii deneyimi DSO kriterlerine gore dmft
indeksi kullanilarak konmustur (7): d, ciiriik disi f
ise ciiriik nedeniyle restoratif tedavi uygulanmis disi
isaret etmektedir. Tekrarlayan muayeneler calisma
siiresince cocuklarin her bir %10’undan sonra
gerceklestirilmistir.

Istatistik Analizi

Veriler, sosyal Bilimler istatistik Paketi (SPSS
Inc.,Chicago, Illinois, USA) 23.0 versiyonu ile analiz
edildi. Dis ciiriigii deneyimleri (dmft degeri) arasindaki
istatistiksel olarak anlamli farklar T-testi ve ANOVA
(tek yonlii ve ¢coklu secenekli) kullanilarak belirlendi.
Istatistiksel anlamlilik diizeyi (p) tiim testler igin 0.05
olarak kabul edildi.
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Bulgular

Toplam 150 ¢ocuk calismaya dahil edildi. Tim
ebeveynlerden onam formlari elde edildi. Kapa
istatistik tan1 degeri 0.95 oldu.

Tablo 1’de arastirilan ¢ocuklarda yas ve cinsiyete
gore dig cliriigii deneyimleri ifade edilmistir.

Calismaya dahil edilen 150 cocugun ortalama
yast 4.7+0.5 (yil)’dir. Cocuklarin % 49’u erkektir.
Degerlendirilen cocuklarin ortalama dmft skoru
5.3+0.7°dir. Dig ciiriigti deneyimi olmayan (dmft=0)
cocuklarin oram1 %39 iken cocuklarin % 6’sinda
dmft degeri =9°dur. Ciiriik dislerin % 87’si tedavi
edilmemigtir. Ciiriik, eksik ve dolgulu, dis degerlerinin
%92’sinde tedavi edilmemis dis ¢liriigii bileseni (d
degeri) indeks degerine yakin degerdedir (dt=4.9).
Ciiriik nedeniyle restoratif tedavi uygulanmig dis (ft)
degerine ait ortalama deger sifira yakindir (ft=0.4).

Ortalama dmft degeri bakimindan erkek ve kiz
O0grenciler arasinda istatistiksel farklilik yoktur
(p>0.05). Dis ciiriigii deneyimi yas ilerledikge
azalmaktadir: 4 yasinda % 68, 5 yasinda % 51 ve 6
yasinda ise % 38. Ciiriik prevalans: % 52,3 tiir.

Dis ciiriigii goriilme siklig1 maksiller kesici diglerde

mandibiiler kesicilere gore daha yiiksektir (% 34 vs
% 1,7, p=0.002). Bununla birlikte siit az1 diglerde
dig cliriigii goriilme siklig1 her iki ¢ene icin benzerdir
(p>0.05).

Giinde 2 ve daha fazla atigtirmalik tiiketen
cocuklarn ortalama dmft degeri (3,8) atistirmalik
tiketmeyen cocuklarin ortalama dmft degerinden
(1,7) daha yiksektir (p<0.05). Cocuklarin agiz
bakim aligkanliklart degerlendirildiginde, dogumdan
sonraki 6. aydan itibaren digleri temizlenen ve/veya
firgalanan ¢ocuklarin ortalama dmft degeri, aligkanlig1
olmayanlara oranla anlamli diizeyde diigiiktiir
(p=0.01). Ebeveyn gozetiminde dis fir¢alayan
cocuklarin ortalama dis ¢iirii§ii deneyimi ile yalniz
basina dislerini fircalayanlarin ortalama dmft degerleri
arasinda anlamli bir fark bulunmamigtir (p>0.05).
Ancak, dis fircalama sikli§1 ve zamani ile ortalama
dmft degerleri arasindaki fark anlamhidir (p<0.01).

Agiz-dis saglig1 bilgi diizeyi daha yiiksek olan
ebeveynlerin ¢ocuklarinin dig c¢iiriigli deneyimi,
olmayanlara gore anlamli diizeyde diisiiktiir (p<0.05).
Ailenin gelir diizeyi ile dis ¢iiriigii deneyimi arasindaki
fark anlamli degildir (p>0.05). Tablo 2’de arastirilan

Tablo 1. Arastirilan cocuklarda yag ve cinsiyete gore dis cliriigii deneyimleri

N dmft >0
Bagimsiz degiskenler Grup (150) dmft + SS % dm Anlamhlik
Cinsivet Kiz 78 52437 54
sty Erkek 72 6,143,1 51 p>0,05
4 57 6.1+34 41
Yas 5 48 5343,1 34
6 45 55+2.1 36 p>0.05

Tablo 2. Arastirilan ¢ocuklarda beslenme, oral hijyen, ebeveyn bilgi diizeyi ve sosyoekonomik diizeye gore ortalama dmft

degerleri
Grup N (%) dmft + SS Anlamlilik
" <2 49 55442
Atigtirma siklig1 > 101 57438 p<001
1-12 10 32425
Dis fircalama baglama yas1 (ay) 12-24 29 4.8+4,1 ~001
>24 11 63437 P
. . <2 102 59+39
Dis fircalama siklig1 - 48 43441 <001
Dis firgalama sirasinda ebeveyn gozetimi Evet 30 47221
$ e me Hayir 120 52+3,7 p>0,05
s Yiiksek 65 4,1£2.8
Ebeveynin bilgi diizeyi Diisiik 35 5.144.6 p<0.05
Aile eeliri <5000 15 5,3+40
& >5000 135 49+3,6 p>0,05
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cocuklarda beslenme, oral hijyen, ebeveyn bilgi
diizeyi ve sosyoekonomik diizeye gore ortalama dmft
degerleri gosterilmistir.

Cok degiskenli analizler (ANOVA), cocugun
atistirma sikligi, dis fircalama aliskanlig1 ve ebeveynin
ag1z-dis saghgr bilgi diizeyi ile dis ¢iiriigii deneyimi
arasinda istatistiksel olarak anlamli korelasyon
gostermistir.

Tartisma

Bu calismada c¢ocuklar, okul 6ncesi egitim veren
bir 6zel anaokulundan secilerek tabakali rastgele
orneklem olusturulmustur. Orneklem olusturulurken
miimkiin oldugunca heterojen olmasma dikkat
edilmis ve popiilasyonu temsil edebilir diizeyde
olmasit saglanmistir. Bununla birlikte yas gruplar
icindeki cocuklar homojen iken gruplar arasindaki
iligki birbirinden farklidir. Bu nedenle, caligmanin
sonuglarmin kesinligi genel popiilasyona gore daha az
olacaktir.

Calismada ortalama dmft degeri 5.3+0.7
bulunmustur. Diger bir anlatimla, her bir cocukta 5
adetten fazla siit disi clirtigi bulunmaktadir. 2004
yili Tiirkiye agiz-dig saghg: profili raporuna gére,
5 yas grubundaki erkek cocuklara ait ortalama
dmft degeri 4.2 ve kizlara ait deger ise 3.3’tlir (3).
Calismada tespit edilen ortalama dmft degeri 2004
yilindaki Tiirkiye raporunda belirtilen ortalama dmft
degerinden yiiksektir. Bir bagka soyleyisle, 2004
yilinda 5 yasindaki bir cocugun yaklagik 4 adet siit disi
ciiriik iken, 2021 yilinda gerceklestirilen bu ¢alismaya
dahil olan cocuklarin dig ¢iiriigii sayis1 >5’tir ( her
iki ¢alismada da d degeri neredeyse tiim indekste en
baskin degerdir). Calismanin bulgular1 gostermektedir
ki incelenen oOrneklemde tedavi edilen dis cliriigii
sayis1 anlamli diizeyde diisiiktiir.

Calismada, dis ciliriigii deneyimi, Singapur
(dmft=1.5) ve Hong Kong’ta (dmft=2.2) yapilan
diger calismalara gore yiiksektir (8,9). Bununla
birlikte Tiirkiye, yukarida bahsedilen iilkelere gore
ekonomik kalkinma siniflamasinda daha {ist siralarda
olmakla birlikte kisi basina diisen gelirde Singapur
ve Hong Kong daha iist siralarda yer almaktadir (10).
Tayvan’da 2006 yilinda yapilan bir caligmada 5 yas
grubu cocuklarda ortalama dmft degeri 7 (11), 2002
yilinda Cin’de yapilan bir ¢aligmada ise ortalama dmft
degeri 4.5 tespit edilmistir (12). Tiim bu ¢alismalarin
bulgular degerlendirildiginde, calismadaki ¢cocuklarin

dig ciirtigli deneyimleri Tayvan’dan diisiik, Singapur,
Hong Kong ve Cin’deki ¢ocuklardan yiiksektir. 2017
yilinda Libya’da 6 yasindaki 706 cocukta yapilan
bir calismada dis ¢iiriigii prevalansi (dt ve dmft =1)
sirastyla % 69.1 ve % 71 olarak rapor edilmisgtir.
Ortalama dmft degeri 3.23+3.32 bulunmugtur. Sosyal
esitsizlikler, yiliksek seker tiiketimi ve yetersiz dis
fircalama (gilinde iki defadan az dig fircalama) yiiksek
dis ¢iiriigii deneyimi ile anlamli sekilde iligkilidir (13).
Bu calismada ortalama dmft degeri bizim caligma
grubumuzun ortalama dmft degerinden diistiktiir.
Ayrica, bizim ¢alismamizin bulgularina ters olarak
aile gelirinin diisiikligi ile yiiksek ciiriik deneyimi
arasinda istatistiksel olarak anlamli iligki tespit
edilmistir. 2013-2015 yillar1 arasinda Galler, Iskogya
ve Ingiltere’de 5 yasindaki cocuklara ait ortalama
dmft degerleri sirastyla 1.29, 1.27 ve 0.84 olarak tespit
edilmistir. Britanya’da dmft degerleri calismamizin
sonuglaria gore diisiiktiir ancak tilke icindeki sosyal
sinif farkliliklarina gore dmft degerlerinde de inis ve
cikiglar goriilmektedir (14).

Calismamizda, 4 yasinda % 68,5 olarak tespit edilen
dis ¢iirigii prevalansi 6 yasinda % 38’e diigsmiistiir. Dig
cliriigii okul 6ncesi ¢agda erken yasta baglamakta ancak
zamanla (yas biiyiidiikge) prevalansi diigsmektedir.
Ulkemizde 5 yas grubuna ait dis ¢iiriigii seviyesi
orta-yliksek seviyede kabul edilmektedir. Bununla
birlikte, Diinya Saghik Orgiitii’niin (DSO) 2025 yili
hedeflerinden biri olan 5 yas grubundaki cocuklarin
% 90’ cliriiksiiz olmasit (dmft=0) hedefine
(15) ulagilabilmesi i¢in erken yasta dig ciirligiiniin
olusumunu 6nleyici programlar uygulanmali ve siirekli
olarak uygulanmasina devam edilmelidir. Toplum
agiz dis saglig1 programinin (TADS) planlanabilmesi
icin Oncelikle toplumun saglik problemlerinin, etnik
yapisinin, beslenme aligkanliklarinin, egitim diizeyinin
ve hastaligin siddetinin bilinmesi gereklidir. Bu
bilgiler toplandiktan sonra 6nceligin nelere ve kimlere
verilecegi saptanabilmektedir. TADS planlamasinda
toplumun yas dagilimi 6nemli bir faktordiir. DSO;
TADS programlarinin diizenlenmesinde dis cliriigii
riskine bakilmaksizin, tiim bireylerin kigisel agiz
bakimi yapmalar1 ve hijyen aligkanliklarinin
i¢csellesmesini saglamanin 6nemini vurgulamaktadir
(15).

Calismamizda giin igcinde atigtirma tiiketim
siklig1 fazla olan c¢ocuklarda dis ciiriigii deneyimi
yiliksek tespit edilmistir. Sekerli atistirmaliklarin
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sik tiiketilmesi c¢ocuklarda dis cliriigii olusumunu,
sayisint ve siddetini artirmaktadir (16). Chu CH ve
ark. (17) ile Harris ve ark. (18) yaptig1 ¢alismalarin
bulgular1 calismamizin bulgulari ile bagintilidir. Bu
calismada incelenen ¢ocuklarda giinde 2 defa ebeveyn
gozetiminde dis fircalayan cocuklarda dis cliriigi
goriilme siklig1 diger cocuklara gore anlamhi diizeyde
diisiik tespit edilmistir. Ebeveyn gozetiminde diglerin
fircalanmasi kii¢iik cocuklarda dis ¢iiriigii olusumunu
azaltmaktadir (19).

Ebeveynlerin  sosyo-ekonomik ve  -kiiltiirel
diizeyinin ¢ocuklarmin dis ¢iiriigii deneyimi iizerinde
etkisi oldugu bilinmektedir (19-21). Bu c¢alismada,
tim Orneklemde dis c¢iirligli prevalanst yiiksek
(%87) olmakla birlikte, calismamizin alt grubu olan
temel agiz-dis sagligi bilgi diizeyi yiiksek diizeyde
ebeveynlere sahip cocuklarda dis c¢iirtigli deneyimi
diisiiktiir. Ancak ebeveyn gelir diizeyinin yiiksek
olusu ¢ocuklarda diisiik dis ¢iirligii deneyimi iizerinde
etkili bulunmamistir. Ebeveynler kendilerinin ve
cocuklarmin temel agiz dis bakimini yapmaktadirlar
ancak siit diglerinin tedavisinin gerekliligi konusunda
yeterli bilgiye sahip degildirler. Ebeveynlerin bu
konuda bilgi diizeylerini degerlendirecek c¢alismalar
tasarlanmalidir. Bilgi diizeyi artirlmadikca yiiksek
gelire sahip olmak siit disi cliriiklerinin tedavisinin
yaptirilacagi anlamina gelmemektedir.

Sonuc¢

Sonug olarak, bu calismada yer alan okul oncesi
cagdaki cocuklarda dis ¢lirtigii gortilme siklig1 ve tedavi
ihtiyact yiiksek bulunmugtur. Sik seker tiiketimi ve
yetersiz dis bakim aligkanliklart bu ¢alisma grubunda
olumsuz dis saghgina neden olmustur. Yiksek
sosyoekonomik diizey ¢ocuklarin dis saglig1 lizerinde
olumlu bir etkiye sahip olmazken ebeveynlerin agiz-
dis saglig1 bilgilerinin yiiksek olusu cocuklarinin dig
clirigii diizeyini diisiirmektedir.
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Oz

Giris: Spor faaliyetleri sirasinda veya hemen sonrasinda gozlenen ani
oliimler sporculari, ailesini ve kuliipleri endiselendirmektedir. Spora katiim
oncesi muayenelerin nasil yapilacagi konusunda halen tam bir goriis birligi
bulunmamaktadir. Bu calismadaki amacimiz ¢ocuk ve adolesanlarda spora
katilm oncesinde yapilan kardiyak inceleme sonuglarimizin literatiir esliginde
degerlendirmektir.

Gerec ve Yontem: Calisma verileri Ocak 2019-Ocak 2020 tarihleri arasindaki cocuk
kardiyoloji poliklinik kayitlarindan retrospektif olarak elde edildi. Calismaya 153
cocuk ve adolesan dahil edildi. Oykii, fizik muayene, elektrokardiyografi (EKG),
ekokardiyografi (EKO), Egzersiz testi ve ritim Holter sonuglar1 degerlendirildi.
Bulgular: Olgularin 108’i (%70) erkek ve 45’i (%30) kizdi. Yaglarina gore ii¢
gruba ayrildi; 6-9 yas (n=23), 10-13 yas (n=78) ve 14-17 yas (n=52). Spor Oncesi
rapor i¢in bagvuran 153 ¢cocugun kardiyak degerlendirilmesi sonucunda 137 kisiye
her tiirlii spor faaliyetlerine katilabilir raporu verildi. On kisiye de durumlarina
uygun olan hafif spor etkinliklerini yapabilecegine karar verildi. Bu cocuklar
hafif derecede olan cesitli edinsel veya konjenital kalp hastalig1 nedeni ile takipli
olan olgulardi. Agir kalp hastalig1 bulunan alt1 cocuga spor yapmalari sagliklari
acisindan riskli oldugu belirtilerek izin verilmedi.

Sonuc¢: Cocuklarda spora katilim oncesinde kardiyak degerlendirme icin dykii,
fizik muayene ve EKG ile hekimlerin ayrintili olarak incelemesi sonrasinda
riskli olabilecegini diisiindiikleri olgular1 cocuk kardiyolojiye yonlendirmelerinin
istenmeyen sonuglarla karsilagilmamasi i¢in 6nemli oldugunu diisiiniiyoruz.

Abstract

Introduction: Sudden deaths in athletes during or immediately after sports
activities worry the athletes, their families and clubs. There has been still no
consensus on how to conduct pre-participation evaluations of the sports. In this
study, our aim was to evaluate the results of cardiac examinations of children and
adolescents performed before participating in sports and to review the literature.
Materials and Methods: This retrospective study was conducted between January
2019 and January 2020 in the pediatric cardiology outpatient clinic. One-hundred
and fifty three children and adolescents were included in the study. Beside history
taking, physical examination, electrocardiography (ECG) and echocardiography
(ECHO) examinations of the cases, Exercise test and rhythm Holter examination
results were evaluated.

Results: Of the cases, 108 (70%) were male and 45 (30%) were female. They were
divided into three groups according to their age; 6-9 years (n=23), 10-13 years
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(n=78) and 14-17 years (n=52). As a result of the cardiac evaluation of 153 children who applied for a report before participating in
sports, it was found appropriate for 137 children to participate in all kinds of sports activities. It was decided that ten children would
be able to perform light sports activities suitable for their cardiac conditions. These children had being followed up for various mild
acquired or congenital heart diseases. Six children with severe heart disease were not allowed to perform any sports, stating that it

may be risky for their health.

Conclusions: After detailed preparticipation cardiac evaluation with history taking, physical examination and ECG by physicians,
we consider that to refer risky cases to pediatric cardiology is important to avoid undesirable conditions.

Giris

Sporun cocuklar ve genglerin gelisimi iizerindeki
olumlu etkisinin farkina varilmasi {izerine spora
olan ilgi ve katillm her gegen giin artmaktadir.
Bununla birlikte, spora katilim 6ncesi yapilan saglik
incelemelerinin titizlikle yapilmasi biiyiik 6nem arz
etmektedir (1,2). Ancak nadir de olsa spor faaliyetleri
sirasinda  veya hemen sonrasinda sporcularda
goriilebilen c¢arpinti, bayilma ve ani Oliimler
sporculari, ailesini ve kuliipleri endiselendirmektedir.
Sporcular arasinda ani 6lim oraninin 2,3/100.000
oldugu ve bunlarin da %95’inin kardiyak kokenli
oldugu bildirilmektedir (3). Sporun fizyolojik ve
psikolojik olumlu etkilerinin yan1 sira olumsuz klinik
durumlarin ortaya ¢ikmasina da neden olabilecegi
icin spor faaliyetlerinin belirli kurallar ve sinirlar
icerisinde yapilmasi gerektiginin dnemi goriilmektedir
(4). Spora katilim 6ncesi yapilan incelemelerin amaci
yaralanma riskini azaltmak, performansi etkileyen
patolojileri saptamak ve sporda ani Oliimiin Oniine
gecmektir. Diinyada ve iilkemizde bu muayenelerin
nasil yapilacagi konusunda halen tam bir goriis birligi
bulunmamaktadir. Kardiyovaskiiler ve kas-iskelet
sistemi hakkinda sporcudan ayrintili anamnez ve aile
Oykiisiiniin alinmas1 spora katilim 6ncesi incelemenin
en Onemli noktasini olusturmaktadir (1). Bununla
birlikte diger sistemlere iligkin sorgulamalar ve
ayrmtili fizik muayene tiim diinyada ve iilkemizde
yaygin olarak yapilmaktadir (5).

Bu caligmadaki amacimiz ¢ocuk ve adolesanlar da
spora katilim Oncesinde yapilan kardiyak inceleme
sonuglarimizin literatiir esliginde degerlendirmektir.

Gere¢ ve Yontem

Bu retrospektif ¢alismaya Ocak 2019-Ocak 2020
tarihleri arasinda cesitli spor kuliiplerinde veya
okul takiminda diizenli spor faaliyetlerine katilmak
icin sporcu lisansi almak {izere bagvurduklari aile
veya cocuk hekimleri tarafindan degerlendirmeleri
sonrasinda aile Oykiisii pozitif olmasi, semptom

belirtmesi ve fizik muayenede pozitif bulgularin olmasi
yaninda ailenin endisesinden dolayr herhangi bir
pozitif bulgusu olmasa da ¢ocuk kardiyoloji boliimiine
yonlendirilen 6-18 yas araligindaki 153 cocuk ve
adolesan dahil edildi. Sporcu adaylar1 prepubertal (6-9
yas; grup 1), pubertal (10-13 yas; grup 2) ve adelosan
(14-17 yas; grup 3) olmak iizere 3 gruba ayrildi.
Calismaya kronik kas ve iskelet hastalig1 olanlar dahil
edilmedi. Calisma retrospektif oldugu icin veriler
kayith dosyalardan elde edildi. Tiim olgulara ait detayli
anamnez bilgileri, fizik muayene, elektrokardiyografi
(EKG) ve ekokardiyografi (EKO) incelemeleri
degerlendirildi. Ayrica Efor (Egzersiz) testi (n=137) ve
24 saatlik ritim-Holter (n=11) sonuclar1 da incelendi.
Spor oncesi degerlendirmelerde Efor testi o donemde
merkezimizde rutin olarak uygulanmaktaydi, ancak
ailenin onay vermedigi olgulara test yapilamadi.
Holter testi ise Efor testinin yeterli goriilmedigi ve 24
saatlik ritimin gézlenmesinin énemli oldugu olgulara
uygulandigi goriildi.

Olgunun gogiis agrisi, carpinti, nefes almada
zorlanma ve bayilma hikayesinin olmasi pozitif sikayet
bulgusu olarak kabul edildi. Soy ge¢miste ise yakin
akrabalarinda (1.,2. ve 3. derece) erken yasta kalp krizi
gecirme, ritim diizensizligi, kardiyomiyopati, kalp
kapagi hastaligi ve konjenital kalp hastalig1 oykiisti
bulunmasi pozitif aile 6ykiisii olarak degerlendirildi.
Kalp muayenesinde masum iifiirliim disinda ifiirlim
duyulmasi, ritim diizensizliginin olmasi, femoral
nabizlarin alinamamasi ve kan basinci persantilin >95
olmasi pozitif muayene bulgusu olarak degerlendirildi.

Elektrokardiyografi kayitlari ¢ kanalli
12-derivasyonlu EKG cihazi (Nihon Kohden Cardiofax,
Japan) ile elde edildi. Elektrokardiyografide; hiz, PR
ve diizeltilmis QT (QTc) dl¢iimleri yaninda patolojik
veriler kaydedildi. Ekokardiyografi incelemeleri
Vivid S5 N (GE, Horten, Norway) ekokardiyografi
cihazi ve 3S prob kullanilarak gerceklestirildi.
Ekokardiyografide; iki boyut, M-mod, renkli ve
akim Doppler sonuclar1 ile patolojik yapisal ve
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fonksiyonel veriler kaydedildi. Egzersiz testinde
(Schiller Cardiovit AT -104 PC, Switzerland) kayitlar
Bruce veya modifiye Bruce protokoliine gore elde
edildi. Ayrica caligmada ii¢ kanalli 24 saatlik ritim
Holter (CardioScan II Holteranalysis, USA) kayit
cihazi kullanildi. Bu ¢alisma igin yerel etik kurulu ilag
ve Tibbi Cihaz Dis1 Arastirmalar Etik Kurul’undan
19.06.2020 tarihli 2020/2613 karar numarasi ile onay
alind1.

Istatistiksel Analiz

Istatistiksel analiz icin SPSS 20.0 paket programi
kullanildi. Elde edilen verilerin dagilimina bakildiktan
sonra ortalama + SS veya ortanca (minimum ve
maksimum) ve yiizde olarak sonuglar 6zetlendi.
Caligmada sayisal degerlerinin normal dagilima
uygunlugu incelendi. Kategorik degiskenler arasinda
farkliliklarin incelenmesinde Pearson Ki kare (Pearson
Chi-Square), Yates Ki kare (ContinuityCorrection) ve
Fisher exact testten (Fisher’sExact Test) uygun olan
yontem sonugclart verildi. Istatistiksel olarak p<0,05
olmasi1 anlamli kabul edildi.

Bulgular

Calismaya alinan 153 cocugun 108’1 (%70) erkek
ve 45’1 (%30) kizdi. Gruplarin dagilimina bakildiginda;
prepubertal grupta 23 olgu (Grup 1), pubertal grupta
78 olgu (Grup 2) ve adolesan grupta ise 52 olgu (Grup
3) bulunmaktaydi. Bunlardan 45°i futbol, 41’1 uzak
dogu sporlari, 37’si basketbol, 10’u voleybol, 10’u
giires, 7°si atletizm ve 3’ii tenis sporu miisabakalarina
katilma amaciyla spor lisansi Oncesinde kardiyak
degerlendirme icin bagvurdular. Tablo 1°de sporcu
adaylarinin yas gruplarina goére demografik verileri,
Tablo 2’de sporcu adaylarmin tansiyon degerleri, EKG
ve Efor testi sonuclart gosterilmistir.

Olgularimizin liglinde go6giis agris1 ve bir kiside
de carpint1 sikayeti vardi. Gogiis agrist her iic grupta
da birer kiside vardi. Carpint1 sikayeti olan bir sporcu

aday1 ise ikinci gruptaydi. Gogiis agrisi sikayeti olan
hastalardan birinde EKG’de ST yiiksekligi vardi ve
diger ikisinin EKG’si normaldi. G&giis agrisi olan
tic hastadan ikisinin EKO’ su normaldi, birinde ise
mitral kapak prolapsusu (MVP) oldugu gériildii. Her
ic hastanin troponin degerleri ve Efor testleri de
normaldi. Carpintisi olan tek olgumuzun 6zge¢misinde
opere Fallot Tetralojisi (TOF) tanist1 bulunuyordu
ve EKG’sinde sag dal blogu disinda patolojik bulgu
yoktu. Bu olgunun 24-saatlik ritim Holter kaydinda
nadir monomorfik ventrikiiler ekstra-sistollerinin
(VES) oldugu goriildii.

On dort sporcu adayin ailesinde kardiyak yonden
pozitif 6ykii vardi. Bunlardan sekiz tanesinde erken
yasta miyokard infarktiisine (MI) baglhh oliim,
dort tanesinde ritim bozuklugu ve ikisinde ise
kardiyomiyopati dyKkiisii vardi. Aile 6ykiisii pozitif olan
sporcu adayi olgularimizin incelenmesi sonucunda
sadece bir ¢ocukta gecirilmig Akut Romatizmal Ates’e
(ARA) baglt kalp kapagi sekeli tespit edildi. Spor
oncesi muayene icin gelen olgularimizin pozitif aile
hikayesi veya sikayetinin olmasi ile ne EKG/EKO’da
patolojik sonu¢ bulunmasi arasinda (p>0,05) ne de
spora katilmama kararinin verilmesi arasinda (p>0,05)
istatistiksel olarak anlaml iligki saptandi.

Fizik muayenede 17 c¢ocukta dinlemekle cesitli
derecelerde kardiyak iifiiriim tespit edildi. Ufiiriim
duyulan olgularin EKO incelemelerinde; iigiinde
ARA sekeli ve dokuzunda konjenital kalp hastaligi
saptanirken, kalan beginin EKO’larmin normal
oldugu goriildii. Fizik muayenede iifiirim duyulmasi
ile EKG arasinda anlamli bir iligki goriilmez
(p>0,05) iken, iifiirim duyulmasinin patolojik EKO
bulgulart ile pozitif yonde iligkili oldugu goriildii
(p<0,001). Ufiiriim duyulan cocuklarin (n=17) EKO
degerlendirme sonuclarina gore besine 1A, 1B, 1C
ve 2A spor gruplarindan durumlarina uygun olan spor
etkinliklerini yapabilir raporu verilirken, dordiine
ise tiim spor aktivitelerinden uzak durmasi Onerisi

Tablo 1. Olgularin yas gruplarina gore demografik verileri

Grup 1 (n=23)

Grup 2 (n=78) Grup 3 (n=52)

(Ortalama = SS) (Ortalama + SS) (Ortalama = SS)
Yas (y1l) 8,13x+1,2 11,55+1 14,98+1,3
Viicut agirhg (kg) 2739+7.6 43,4014.6 58,77+142
Boy (m) 1,29+0,1 1,47+0,1 1,65+0,1
Viicut kitle indeksi (kg/m?2) 16,2543 3 19,52+4 3 21,33+4
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Tablo 2. Olgularin tansiyon degerleri, elektrokardiyografi ve efor testi sonuclari

Grup 1 (n=23) Grup 2 (n=78) Grup 3 (n=52)
(Ortalama + SS) (Ortalama = SS) (Ortalama + SS)
Kalp tepe atim1 (/dk) 88.91+22 88,12+13 4 81,81+12,9
Sistolik tansiyon (/mmHg) 100,87+7,7 104,35+10,2 109,1+8,3
Diastolik tansiyon (/mmHg) 65,65+6.9 66,86+8.9 69+7,2
EKG; Kalp hzi (/dk) 88,61+149 84,15+14.8 78,13+14
EKG:; PR intervali (msn) 119+0,1 128+0,1 131+0,1
EKG; Diizeltilmis QT(msn) 393+0,1 386+04 386+0,2
Efor test; Zirve kalp hiz1 (/dk) 186,58+13 189,1+11.9 188,39+12.9
Efor test; Kalp hiz1 artis1 (/dk) 98,37+21,3 104.,94+19 110,72+14.8
Efor test; Zirve kalp hizina ulagma siiresi (dk) 88,1719 7.85+1,7 8,77+1,7
Efor test; Toplam efor siiresi (dk) 12,3942 12,262 4 12,5742 3

yapildi. Olgularin EKG incelemelerinde; bir kiside
asagi atriyal ritim, iki kiside wandering atriyal ritim
ve iki kiside ise [opere ventrikiiler septal defekt (VSD)
Oykiisii olan ve opere TOF 0Oykiisii olan birer olgu] sag
dal blogu goriildii. Bir olgumuzda da ST yiiksekligi
saptandi. Elektrokardiyografisinde ST yiiksekligi olan
hastanin Oykiisiinde eforla gogiis agrisi tarifledigi
icin bakilan troponin testinin normal oldugu goriildi
ve yapilan EKO’sunda ise MVP ile birlikte mitral
yetmezlik (MY) tespit edildi.

Olgularin (n=153) EKO incelemelerinde 22 kiside
patolojik bulgular oldugu goriildii. Bunlardan 15’inde
konjenital kalp hastaligi ve yedisinde gecirilmis
ARA’ya bagh kapak sekelleri mevcuttu. Yirmi-dort
saatlik ritim Holter incelemesi yapilan 11 olgudan
ticiinde nadir monomorfik VES saptanirken sekizinde
ise herhangi bir patolojiye rastlanmadi. Ventrikiiler
ekstra-sistol goriilen olgularin birinde carpint1 sikayeti
ve opere TOF oykiisii vardi. Diger iki olgunun ise
anamnez, fizik muayene ve EKO’larinda herhangi bir
patolojik bulgu yoktu. Bu olgularda yapilan egzersiz
testlerinde eforla birlikte VES’lerde artis goriilmedi.

Biitiin  taramalar  yapildiktan ~ sonra  kalp
hastalig1 saptanan sporcu adaylarina 36. Bethesda
konferanslarinda (6) saptanan Olciitlere  gore
degerlendirilerek kardiyak acidan spor lisansi verilip
verilmeyecegine karar verildi. Bu kapsamda spor dncesi
rapor icin bagvuran 153 cocugun degerlendirilmesi
sonucunda 137 kisiye her tiirlii spor faaliyetlerine
katilabilir raporu verildi. On kisiye de durumlarina
uygun olan hafif spor etkinliklerini yapabilecegi
belirtildi. Bu olgularin hafif derecede cesitli edinsel
veya konjenital kalp hastali1 tanilart vardi. Agir kalp
hastaligi bulunan alti kisiye de spor yapmalarinda

sakinca oldugu belirtilerek izin verilmedi. Tablo
3’de sporcu adaylarinin spora elveriglilik durumlar
Ozetlenmigtir. Tablo 4’de sporcu adaylarinin yas
gruplarina gore sayisal olarak pozitif bulgular1 ve
spora elverislilik durumlari verilmistir.

Tartisma
Kisilerin  hareketlerinin = gereksiz ~ ve  asir1
kisitlamast  gelisimlerini olumsuz etkilemektedir.

Ayni zamanda hareket azligina bagh obezite ve buna
bagli kronik hastaliklar goriilebilmektedir. Dahasi
bireylerin toplumdan uzaklagsmasint ve psikolojik
rahatsizliklarin gelismesini kolaylastirmaktadir. Ne var
ki asemptomatik seyreden bazi rahatsizliklarin detayli
bir muayene yapilmadiginda gozden kacirilmasi
sonucunda kisilerin 6liimiine sebep verebilecegi de
unutulmamalidir (7).

Spora baglamadan Once yapilan muayenelerde
kigilerin saglik durumlari, spor faaliyetleri sirasinda
olugabilecek yaralanmalarin 6ngériilmesi, spora engel
durumunun varli§i ve belli spor dallari i¢in gerekli
olan fiziksel uygunluk agisindan degerlendirilmesi
gereklidir (8,9).Spor faaliyeti sirasinda goriilen
ani Oliimlerin %95°lik gibi biiyiik bir kisminin
kardiyovaskiiler sisteme bagli nedenlerden dolay1
meydana geldigi bilinmektedir. Kalp hastaliklar
arasinda en sik goriilen ani 6liim nedeni Amerika
Birlesik Devletleri’nde hipertrofik kardiyomiyopati
(HKMP) oldugu belirtilirken, Italya’da ise yapilan
uzun donem sporcu tarama programlari neticesinde
HKMP’ye baglh ani 6lim goriilmedigi ve en sik
6liim sebebinin Aritmojenik Sag Ventrikiil Displazisi/
Kardiyomiyopatisi oldugu belirtilmektedir. Koroner
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Tablo 3. Sporcu adaylarinin spora elveriglilik durumlari

Herhangi bir patolojik bulgusu olmayanlar

Her tiirlii yarismali spor
aktivitelerine katilabilir raporu
verilenler

hastalig1 olanlar

Orta derecede edinsel kalp hastaligi olanlar

Belirli spor aktivitlerine katilabilir
raporu verilenler
(1A, 1B, 1C ve 2A kategorisinde

sporlar)(6) hastalig1 olanlar

Agir derecede edinsel kalp hastalig1 olanlar

Spor aktivitlerine katilimlari

sakincal goriilenler
Hastalig1 olanlar

Hafif derecede edinsel kalp hastaligi olanlar;

Hafif derecede konjenital kalp

Orta derecede konjenital kalp

Agir derecede konjenital kalp

Saglikli: 130 Kisi
ARA’ya bagl hafif MY: 4 kisi

Kii¢iik VSD: 1 Kisi
Kiiciik ASD: 2 Kisi

ARA’ya bagl orta MY: 1 kisi

BAV ve orta AY: 3 kisi

Opere VSD ve orta AY: 2 Kisi
Opere Trunkus Arteriyozus: 1 Kisi
Opere TOF: 1 Kisi

ASD+VSD: 1 Kisi

Koroner Anomali: 1 Kisi

ARA bagh agir MY: 2 Kisi

Hipertrofik Kardiyomiyopati: 1 Kisi Opere
VSD/PS/AY: 1 Kisi BAV/AS/Asendan
Aortada genisleme: 1 Kisi

Agir MY/MVP: 1 Kisi

ARA: Akut Romatizmal Ates, AS: Aort Stenozu, AY: Aort Yetmezligi, ASD: Atriyal Septal Defekt, BAV: Bikuspit Aorta, MVP: Mitral Kapak Prolapsusu, MY: Mitral Yetmezlik

PS: Pulmoner Stenoz, TOF: Fallot Tetralojisi, VSD: Ventrikiiler Septal Defekt

Tablo 4. Sporcu adaylarinin yag gruplarina gore pozitif bulgular1 ve spora elverislilik durumlari

Grup 1 (n=23) Grup 2 (n=78) Grup 3 (n=52) Total (n=153)

Sikayetinin olmas1 1 2 1 4

Pozitif aile hikayesi 2 8 4 14

Patolojik fizik muayene bulgusu 3 7 7 17

Patolojik EKG bulgusu 1 2 - 3

Patolojik EKO bulgusu 4 10 8 22

Hafif sporlara izin verilenler 1 4 5 10

Spor yapmasi sakincali olanlar 1 3 2 6

Tiim sporlar i¢in uygun olanlar 21 71 45 137

EKG: Elektrokardiyografi, EKO: Ekokardiyografi, Hafif sporlar: 1A, 1B,1C ve 2A kategorisinde sporlar (6)

arter hastaliklar1 35 yas iizerindeki bireylerde en sik
ani Olim nedenleri arasinda yer alirken, ¢ocuk ve
ergenlerde koroner arter anomalileri ve erken koroner
arter hastaligr ikinci sirada yer aldigr belirtilmigtir
(10,11).

Avrupa Kardiyoloji Dernegi (ESC) sporcularin
genellikle baslangic yast olan 12-14 yasinda
taranmasini ve daha sonra 2 yil aralarla kontrollerin
yapilmasini 6nermektedir. Sporcu muayeneleri sezon
dist donmelerde yapilarak rahatsizliklar ©6nceden
tespit edilmesi ve daha miisabakalar baglamadan 6nce
sporcunun sagligi hakkinda uygun yol haritasinin
belirlenmesi hedeflenmektedir (12,13). Spora katilim
oncesinde Avrupa Kardiyoloji Dernegi ayrintili
olarak bireyin anamnezi, aile dykiisii ve muayenenin
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yansira 12 derivasyonlu EKG ¢ekilmesini Onerirken,
Amerikan Kalp Dernegi (AHA) sadece Oykii ve
fizik muayene Onermektedir. Bunun agiklamasi
olarak, tiim sporculara EKG, EKO ve Efor testi
gibi tetkik yontemlerinin tani olasilifini artirsa da
maliyet ve uygulamanin pratikte miimkiin olmamasi
nedeniyle onermediklerini belirtmiglerdir. Bu testlerin
kardiyovaskiiler hastalik siliphesinin ortaya c¢iktig
durumlarda tan1 ve takip amacli kullanilabilecegini
belirtmislerdir (12,14,15). Ancak tek bagina anamnez
ve fizik muayene yapilmasinin patolojileri saptamada
duyarliligimin diisiik olmasindan dolayr EKG’nin
spora giris muayenelerine eklenmesinin taramanin
duyarliliginin artirdigini gosteren ¢aligmalar mevcuttur
(13,16).
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Ulkemizde ise spor Oncesi muayene ile
ilgili  belirlenmis standart bir yaklasim sekli
bulunmamaktadir. Bunun yaninda saghk

merkezinin veya hekimin kendi pratik ve tecriibeleri
dogrultusunda bir yaklagim tarzi olusturularak
diizenli spor faaliyetlerine katilmak isteyen cocuk ve
adolesanlarin kardiyak degerlendirmesi yapilmaktadir.
Saglik bakanligi son zamanlarda bu alanda belirli
bir standart olusturma adina spor Oncesi muayene
icin stk bagvurunun yapildig1 aile ve ¢ocuk sagligi
merkezlerinde hekimlerin yaralanabilecegi kilavuz
ve formlar olusturmakta ve egitim vermektedir.
Ulkemiz sartlar1 da gz 6niine alindiginda, spor 6ncesi
muayenede kardiyak degerlendirme i¢in ayrintili bir
hikaye alma, fizik muayene ve EKG ile ilgili bilgilerin
bulundugu bir form kullanilmaktadir. Merkezimize
gonderilen olgularin bir kismi kalp acisindan detayli
inceleme gerektigi icin, bir kisminin ise hekim veya
ailenin kalp hastaliklar1 konusunda agir1 endige
duymasindan dolay1 c¢ocuk kardiyoloji boliimiine
geldikleri anlagilmistir. Merkezimiz {igiincii basamak
saglik hizmeti sundugu i¢in olgularin ayrintili hikaye,
fizik muayene ve EKG incelemelerinden sonra
EKO ve Efor testi de uygulandi. Ancak 24 saatlik
ritim Holter incelemesi efor testinin yeterli olmadig1
veya yapitlamadigi durumlarda sec¢ilmis vakalarda
yapilmigtir.

Diinyada ve iilkemizde ¢ocuklarin ve adolesanlarin
spora katilim 6ncesi muayeneleri ile ilgili yayinlar az
sayida olup caligmalarin biiyiik bir kism1 profesyonel
erigkin sporcular iizerinde yapilmig caligmalardir
(14,16). Degerlendirmeler ve uygulamalar konusunda
fikir ayriliklar1 olsa da detayli oykii ve aile Oykiisii
almmasimin gerektigi konusunda tiim {ilkeler fikir
birligi i¢indedir. Ayrica tibbi hikaye alinmasi ve
fizik muayene yapilmasmin kardiyovaskiiler sistem
taramasimin kose tast oldugu tiim diinyada fark
edilmisgtir (17,18).

Ulkemizde akraba evliligi oran1 yiiksek oldugu icin
ve dahasi ani 6liim nedeni olan kalp hastaliklarinin
bircogunun genetik gecisli hastaliklar oldugu
bilindiginden ayrintili aile Oykiisiiniin alinmast ayri
bir 6nem arz etmektedir. Ailede bilinen kalp hastalig1
varlig1, erken koroner arter hastaligi Oykiisii, nedeni
bilinmeyen ani 6lim, HKMP, uzun QT Sendromu,
Brugada sendromu, aritmi oykiisii ve kalic1 kalp pili
uygulanan bireylerin olup olmadig1 sorgulanmalidir

(14). Balaban’in (19) 213 ¢ocuk ile yapmis oldugu
spor oncesi kardiyovaskiiler degerlendirmeyle ilgili
calismasinda ailede kalp hastaligi Oykiisii olan ve
olmayan ¢ocuklar arasinda pozitif elektrokardiyografi,
ekokardiyografi, efor testi ve ritim Holter sonuclari
acisindan iki grubun verilerinin istatistiksel olarak
benzer (p>0,05) oldufunu bildirmistir. Cetiner ve
ark. (20) spora katilim 6ncesi kardiyak degerlendirme
icin bagvuran 168 cocuktan aile Oykiisii pozitif olan
10 cocugun dordiinde kardiyovaskiiler hastalik (bir
dilate kardiyomiyopati ve tic MVP hastas1) oldugunu
tespit etmiglerdir. Calismamizdaki olgularin aile
Oykiisiinde; sekizinde erken yasta MI bagli olim
hikayesi, dordiinde ritim bozuklugu ve ikisinde
kardiyomiyopati vardi. Ancak aile Oykiisii pozitif
olan bu 14 olgunun yapilan incelemeleri sonucunda
herhangi bir patolojiye rastlanilmadi. Bu konudaki
bulgularimiz pozitif aile dykiisii olan ¢ocuklarin kalp
incelemelerinin normal oldugunu gosterse de kalbin
yapisal, fonksiyonel ve ritim yoniinden genetik gecisli
kalp hastaliklarinin olabilecegi akilda tutulmali ve bu
konuda dikkatli olunmasi gerektigini diisiiniiyoruz.

Olgular1 degerlendirirken anamnezde senkop,
g0glis agrisi, carpinti, cabuk yorulma ve dispne gibi
sikayetlerin varlig1 sorgulanmali, ©zellikle eforla
iligkili sikayetlere dikkat edilmeli, ve varsa gecirdigi
operasyonlar, hastaliklar (Kawasaki Hastalig1 vb.)
ve kronik kullandig1 ilaclar da sorgulanmalidir (21).
Cetiner ve ark. (20) caligmalarinda cabuk yorulma
sikayeti olan {i¢ hastanin birinde patolojik EKG ve
EKO sonucu elde etmisler ve gogiis agrist sikayeti
olan yedi hastanin birinde ise EKG’de patoloji
gozlemlemiglerdir. Caligmamizda efor sirasinda gogiis
agrist sikayeti belirten ii¢ olguda yapilan incelemede
herhangi bir patoljiye rastlanilmadi. Fallot Tetralojisi
nedeni ile daha dnceden opere olmus olan bir olguda
carpint1 sikayeti vardi ve bu olgunun EKG’sinde sag
dal blogu ve ritim Holter’inde de nadir monomorfik
VES saptandi. Cocuklarin bazen sikayetlerini iyi
tolere ettigi veya agir1 yansittig1 g6z oniine alindiginda
onemli kalp hastaliklarii atlamamak igin 6zellikle
eforla birlikte sikayetleri olanlara ve altta yatan edinsel/
konjenital kalp hastalig1 olan ¢cocuklarin sikayetlerinin
ciddiye alinmasi ve aragtirillmasinin uygun olacagi
kanaatindeyiz.

Spora katilim o©ncesi incelemelerde hemfikir
olunan diger bir konu kardiyovaskiiler sistemide
icine alacak detayli bir muayenedir. Muayenede
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eslik edebilecek kardiyak bir sorunun olabilecegini
gosteren fenotipik goriiniime (Marfan, Turner, ve
Ehler-Danlos sendromlar1 vb.) dikkat edilmelidir.
Ayakta ve oturarak yapilan kardiyak oskiiltasyonda
patolojik ifiiriimiin varlig1 arastirilmali, kan basinci
Olciilmeli ve bilateral femoral nabizlar kontrol
edilmelidir (22). Calismamizda iifiirim duyulan 17
hastanin 12’sinde EKO degerlendirme sonuclarinda
patoloji saptandi. Bunlarin dokuzunda konjenital kalp
hastalig1 ve iiclinde ise gecirilmis ARA’ya bagh kapak
hastaligi mevcuttu. Bu hastalarin (n=12) besine hafif
kapasiteli sporlar1 (1A, 1B, 1C veya 2A guruplarindan
uygun olanlar1) yapabilir raporu verilirken, dordiine
ise spor yapmasinin uygun olmadig1 belirtildi. Ufiiriim
duyulmast ile EKO’da patoloji saptanmasi arasinda
anlamli bir iligkinin oldugu goriildi (p<0,001).
Balaban’in (19) spor 6ncesi kardiyak degerlendirmeyle
ilgili calismasinda ailede kalp hastaligr oOykiisii,
semptomu, pozitif fizik muayene bulgusu olan ¢cocuklar
ile bu bulgular1 olmayan cocuklar arasinda patolojik
EKG ve EKO sonuclarr agisindan istatistiksel anlamli
fark olmadig belirtilmistir. Cetiner ve ark. (20) cabuk
yorulma, gogiis agrist ve ¢arpinti sikayetinin olmast,
tifiiriim duyulmasi ve pozitif aile dykiisiiniin varlig1 ile
EKG ve EKO bulgulart arasinda iligkinin istatistiksel
olarak anlamli olmadigint bildirmiglerdir. Bizim
calismamizda da aile oykiisii pozitif olmast veya
sikayetin olmasi ile patolojik EKG ve EKO bulgulari
arasinda istatistiksel olarak anlamli bir fark goriilmez
(p>0,05) iken, diger iki calismadan farkli olarak
kisilerde iifiirliim duyulmasi ile patolojik EKO bulgular1
arasinda anlamli bir iligkinin oldugu (p<0,001)
goriildii. Kardiyak oskiiltasyonda degerlendiren
hekimin tecriibesi dnemli olsa da muayene icin yeterli
stirenin ayrilmasi ve uygun ortamin olugturulmasi da
bir o kadar 6nemli oldugunu diisiiniiyoruz. Boylece
yapisal ve/veya fonksiyonel kardiyak bozukluklarin
tan1 konulma olasiliginin artacagi ve spor faaliyetleri
sirasinda istenmeyen olaylarin olasiliginin da diisecegi
kanaatindeyiz.

Aritmiler sporcularda ani oliimlere sebep olan
nedenlerdendir. Cogu iyi huylu olmakla birlikte
az da olsa uzun QT sendromu, Brugada ve Wolf
Parkinson White Sendromu gibi Oliime sebep
olabilecek  aritmilerde  gorebilmektedir  (23).
Amerikan Kalp Dernegi bu ritim bozukluklarmin
toplumda az goriilmesi, yiiksek yanlis pozitiflik
orani, diisiik duyarlilik, her sporcunun sonuclarinin

J Curr Pediatr 2021;19:344-353

konunun uzman tarafindan degerlendirilememesi ve
maliyet gibi sorunlardan dolay1 spora katilim Oncesi
muayenelerde EKG’nin rutin olarak kullanilmasini
onermemiglerdir (15,24,25). Avrupa Kardiyoloji
Dernegi ise tam tersi EKG’nin sporcu muayenelerinin
bir parcasi olmasi gerektigini ve dahasi taramanin
duyarliligimi artirdigint  belirtmislerdir. Hipertrofik
kardiyomiyopati ve aritmojenik sag ventrikiil
displazisi gibi kardiyomiyopatilerin 0n taramada
saptanmas1 ile spor faaliyetleri sirasinda meydana
gelen Oliim oranlarinda belirgin azalma gozlendigini
bildirmislerdir (26,27). Ayrintili anamnez ve fizik
muayenenin EKG ile birlikte degerlendirilmediginde
yanlis pozitif verme olasili§1 yiiksek olup gereksiz
ileri tetkikler yapilmasina neden olabilmektedir
(28). Meta-analiz bir caligmada EKG’nin anamneze
gore bes kat, fizik muayeneye gore de on kat daha
fazla hassas oldugu ve yanlis pozitiflik oraninin da
diisiik oldugu belirtilmektedir (29). italya’da yapilan
bir calismada Oykii, fizik muayene ve EKG ile spor
oncesi degerlendirmede olgularin %0,07’sine HKMP
tanist konuldugunu belirtmiglerdir. Yine Amerika’da
EKO kullanilarak yapilan benzer bir caligmada
Italya’daki calismaya yakin degerde (%0,1) HKMP
tanisinin konulmasi ile EKG’nin EKO kadar sensitif
oldugu sonucuna varmiglardir (30). Cetiner ve ark.
(20) calisgmasinda 168 c¢ocugun altisinda (%4,1)
EKG’de patolojik bulgular gozlemlemislerdir. Dag
ve ark.(31) spor Oncesi muayeneye gelen 974 kisinin
dahil edildigi bir calisgmada EKG’de iki (%0,2)
olguda uzun QT ve yine iki olguda (%0,2) VES tespit
etmislerdir. Cetin ve ark.(32) yaglar1 6-18 yil arasinda
degisen 380 ¢ocugun spor Oncesi muayene sonuglarini
degerlendirdigi calismada ¢ocuklarin dokuzunun
(%24) EKG’lerinde sag dal blogu, ventrikiiler
hipertrofi bulgusu, uzun QT ve VES bulgularindan
birinin oldugunu belirtmiglerdir. Ayni c¢alismada
EKG’nin aile oykiisii veya fizik muayene bulgusu ile
olan iligkisi arastirilmis ve istatistiksel olarak anlamli
bir iligki olmadig1 goriilmiistiir. Elektrokardiyografinin
aile Oykiisii pozitif olanlarda ek tarama amacl
yapilmasindan ziyade taramanin bir parcasi olarak
spor oncesi muayenelerde basta yapilmasinin daha iyi
olacagi belirtilmektedir. Calismamizda EKG’de bir
kiside agagi atriyal ritim, iki kiside wandering atriyal
ritim ve iki olguda (opereVSD ve opere TOF 6ykiisti
olan) ise sag dal blogu goriiliirken, ST yiiksekligi olan
bir olgunun yapilan EKO’sunda MVP oldugu goriildii.
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Calismamizda EKG sinde uzun QT sendromu olan
sporcu adayma rastlanmadi. Her ne kadar EKG
sonug¢larimizin spora izin durumunu degistirmemis
oldugu goriilse de, onemli ritim diizensizlikleri (Bradi-
Tagiaritmiler, Uzun QT, Brugada vb.) ve hipertrofi
bulgularmin kolay saptanmasi icin EKG’nin yerinin
doldurulamayacagint  kanaatindeyiz. Bu nedenle
ESC’nin onerdigi gibi EKG’nin ¢ocuklarda spora
katilim Oncesi rutin taramada kullanilmasinin gerekli
oldugunu diisiiniiyoruz.

Spor 6ncesi muayenelerde EKG, EKO ve Efor testi
gibi kardiyak tetkiklerin uygulanmasi tani olasiligini
artirmasina ragmen uygulamanin mali yiik olugturmast
ve pratik olmamasi nedeniyle Amerikan Kalp
Dernegi (AHA) bu tetkikleri kardiyovaskiiler hastalik
sliphesi ciktiginda tani ve takip amagli yapilmasini
onerirken, rutin olarak her spor dncesi muayenede
onermemektedir. Unutulmamali ki bu testlerin
hepsinin yapilmasma ragmen tani konulamayan
hastalarinda olabilecegidir (33). Cetiner ve ark. (20)
spor dncesi muayene i¢in bagvuran 168 ¢cocuk hastanin
19’unda (%11,3) patolojik EKO bulgularimin oldugunu
bildirmiglerdir. Dag ve ark. (31) spor raporu almak
i¢cin bagvuran 974 olgunun dordiinde (%0,4) EKO’da
patoloji  gbzlemlemiglerdir. Klinigimize bagvuran
olgularin ¢ogunlugu aile veya c¢ocuk hekimleri
tarafindan yonlendirildigi icin EKO incelemeleri de
yapildi. Ekokardiyografide; 153 olgumuzun 22’sinde
(%14,3) patolojik bulgular oldugu goriildii. Bunlardan
15 tanesinde konjenital kalp hastalig1 ve yedisinde de
gecirilmis ARA’ya baglh kapak hastalifi mevcuttu.
Daha oOnceden de belirttigimiz gibi merkezimiz
ticiincii basamak olmasi ve vakalarin kismen de olsa
onceden secilip gelmesi nedeniyle tiim olgularimiza
EKO yapildi. Ancak sunu belirtmekte fayda var ki
oykii, fizik muayene ve EKG’de 6zellik olmayan veya
onceden tanili kalp hastaligi bulunmayan olgularin
hepsinin kalp acisindan spora elverigli oldugu goriildii.
Bu nedenle ilk ve ikinci basamak saglik kuruluslarinda
spora katilacak cocuk olgularin degerlendirilmesinde
oykii, fizik muayene ve EKG’nin yeterli oldugu,
ancak oOzellik saptanan olgularin iiciincii basamaga
yonlendirilerek ileri tetkiklerin (EKO, Efor, Holter
vb.) planlanmasmin saglik kuruluglarinin ig ytki
ve Kkisilerin saglig1 agisindan daha uygun olacagi
kanaatindeyiz.

Egzersiz testi, kalp hastaligi olanlardan yiiksek
performansli sporlaugrasan sporculara kadar cok cesitli

bireylerde kardiyovaskiiler islevi degerlendirmek
icin yapilmaktadir. Egzersiz testi dort yas ve lstii
cocuklarda giivenle yapilabilmektedir (34,35).
Calisma olgularinin alindig1 donemde merkezimizde
spora katilm Oncesinde Efor testini rutin olarak
yapmaktaydik. Bu nedenle 153 olgumuzdan 137’sine
(ailesi onay verenler ve testi yapabilenlerden) test
uygulandi. Ancak goriildii ki olgularimizin Efor
testlerinde belirgin bir patoloji goriilmedigi gibi spora
elveriglilik durum kararlarim da etkilemedi. Spora
katilim 6ncesi kardiyak degerlendirmede Efor testinin
ticiincii basamak saglik merkezlerinde de sadece
secilmis olgularda fayda saglayacagini diisiinmekteyiz.

Kasar ve ark. (36) 1710 c¢ocugu igeren
calismalarinda EKG’de QT uzamasi goriilen iki
hastanin Efor testinde QT mesafesinin recovery fazda
uzun olarak devam ettigi ve ritim Holter bulgularinin
da bunu desteklemesi iizerine bu hastalara yarigmali
spor faaliyetlerinden uzak durmasimi Onermiglerdir.
Ayni calismada bu iki olgudan bagka anamnez, aile
hikayesi, EKG ve EKO’da pozitif bulgular1 olan 80
(%4.,6) olguya Efor testi ve 17 (%1) olguya da ritim
Holter incelemesi yapmuslar ve bu kisiler de yarigmali
spor katilimina engel bir patolojinin olma digini tespit
etmiglerdir. Calismamizda 11 hastaya ritim Holter
testi yapildi. U¢ hastada nadir monomorfik VES
tespit edilirken, geri kalan sekiz hastanin ritim Holter
sonuglart normal olarak degerlendirildi. Spor 6ncesi
degerlendirmelerde ritim Holter incelemesinin de
Efor testi gibi sadece secilmig hastalara yapilmasinin
gerektigi kanaatindeyiz.

Calismamizin retrospektif olmasi, vaka sayisinin
kisitli olmast ve olgularin merkezimize tam bir
on elemeden gecmeden gelmis olmasi makalenin
kisithiliklarini olusturmaktadir. Bu nedenle bu konuda
birinci, ikinci ve liclincli basamak saglik kuruluglarimi
da icine alan, belirli bir degerlendirme standart: ile
yapilan ve daha fazla sayida olguyu iceren prospektif
caligmalara ihtiya¢ oldugunu diigiiniiyoruz.

Sonuc¢

Her yil spora katilim icin bagvuran c¢ocuk ve
adolesan sayisini diisiindiigiimiizde, aile ve cocuk
hekimlerine biiylik gorev diismektedir. Bu konudaki
mesleki egitimlerinin devam ettirilmesi biiylik dnem
arz etmektedir. Olgularin kendi ve aile hikayesinin
kardiyak yonden detayli olarak sorgulanmasi, dikkatli
bir fizik muayenenin yapilmasi ve bunlara &zenli

J Curr Pediatr 2021;19:344-353



352

Yilmaz ve Sap. Spor Lisansi Oncesi Kardiyak Degerlendirme

bir elektrokardiyografik inceleme eklenmesi ile
kardiyak bir sorunun biiyiik oranda dngériilebilecegini
diisiiniiyoruz. Bunlarin sonucunda riskli goriilen
olgularin {giincii basamak saglik incelemesine
yonlendirilmesinin daha dogru olacagi kanaatindeyiz.

Etik

Etik Kurul Onayi: Bu calisma i¢in yerel etik
kuruldan ilag ve Tibbi Cihaz Dist Arastirmalar Etik
Kurulu 19.06.2020 tarihli 2020/2613 karar numarasi
ile onay alindi.

Cikar Catismasi: Yazarlar
catigmast bildirilmemisgtir.

Finansal Destek: Yazarlar tarafindan finansal
destek almadiklari bildirilmistir.
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Abstract

Introduction: Ultrasonography and fine needle aspiration biopsy are reliable
diagnostic methods used to predict malignancy in thyroid nodules. They are useful
in identifying patients for therapy or preventing unnecessary surgery.

Materials and Methods: The aim of this study was to compare clinical and
ultrasonographic findings with fine needle aspiration biopsy and histopathological
examination results in children with thyroid nodules. Retrospective study.

This multicentre study included pediatric patients with thyroid nodules, followed
up between July 2002 and November 2019 in nine Turkish Pediatric Endocrinology
Units. Clinical, ultrasonographic, cytological and histopathological findings
(malignant or benign) were analyzed retrospectively. Fine needle aspiration biopsy
findings were classified according to American Thyroid Association criteria.
Results: A total of 203 children were included, of whom 82.3% (n=167) were
female. Meantstandard deviation age was 14.06+2.26 (range 3.7-19) years.
Cytological diagnoses were: non—diagnostic or unsatisfactory 1.9%; benign
59.6%; atypia or follicular lesion of undetermined significance, suspicious for
follicular neoplasm in 2.4%; suspicious for malignancy 12.8%; and malignant in
1.9%. Surgery was performed in 59 (29.1%) patients. In total 33 (16.3%) patients
were diagnosed with malignancy. In patients with benign fine needle aspiration
biopsy results, malignancy was detected in 17.6% when they underwent surgery.
Malignancy was present in 44.4% of the patients with cytologically determined
atypia or follicular lesion of undetermined significance. The diagnostic accuracy
of fine needle aspiration biopsy was 79%.

Conclusion: This study is first multicentre study investigating thyroid nodules
in children and adolescents in Turkey. In this population fine needle aspiration
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biopsy has an important role in diagnosis, but ultrasonographic features of nodule should also be taken into consideration. Atypia or
follicular lesion of undetermined significance may be of greater clinical significance than has previously been reported.

Oz

Giris: Ultrasonografi ve ince igne aspirasyon biyopsisi, tiroid nodiillerinde maligniteyi 6ngormede kullanilan giivenilir tam
yontemleridir. Dogru hastay1 bulmada ve gereksiz ameliyatlar1 onlemede faydalidirlar. Bu ¢alismanin amaci tiroid nodiilii bulunan
cocuklarda ince igne aspirasyon biyopsisi ile klinik, ultrasonografik bulgular ve histopatolojik inceleme sonuglarini karsilastirmaktir.
Gerec ve Yontem: Bu cok merkezli calismada, Tiirkiye’den 9 farkli Pediatrik Endokrinoloji Unitesinde Temmuz 2002-Kasim 2019
tarihleri arasinda takip edilen tiroid nodiillii hastalarin verileri incelendi. Tiroid nodiillii ¢ocuk hastalarin klinik, ultrasonografik,
sitolojik ve histopatolojik bulgular1 (malign veya benign) retrospektif olarak incelendi. Ince igne aspirasyon biyopsisi ile takip
edilen hastalarin bulgular1 Amerikan Tiroid Birligi’ne gore siniflandirildi.

Bulgular: Calismaya toplam 203 cocuk dahil edildi, hastalarin %82,3’ii (n=167) kadindi. Hastalarin ortalama yas1 14,06+2 .26 yil
(dagilim 3,7-19 yil) idi. Hastalarin sitolojik tanilart su sekildeydi: %1.,9’u tan1 dis1 veya yetersiz, %59,6’s1 benign, dnemi belirsiz
atipi veya folikiiler lezyon, %2 4’ folikiiler neoplazm siipheli, %12,8’1 malignite siiphesi, %1,9’u malign idi. 59 hastaya cerrahi
uygulandi. Otuz ii¢ hastaya malignite tanis1 konuldu. Benign ince i§ne aspirasyon biyopsisi sonucu olan hastalarin %17,6’sinda
ameliyat olduklarinda malignite saptandi. Onemi belirlenemeyen sitolojiye sahip atipi veya folikiiler lezyonu olan hastalarin
%44 4’{inde malignite mevcuttu. Ince igne aspirasyon biyopsisinin tanisal dogrulugu %79 idi.

Sonug: Bu calisma, Tiirkiye’de cocuk ve ergenlerde tiroid nodiillerini arastiran ilk ¢ok merkezli ¢alismadir. Tiroid nodiilii olan
cocuklarda ince igne aspirasyon biyopsisi tanida 6nemli bir yere sahiptir ancak nodiiliin ultrasonografik ¢zellikleri de dikkate

alinmalidir. Atipi veya 6nemi belirsiz folikiiler lezyon bilinenden daha nemli olabilir.

Introduction

Although thyroid nodules are less frequent among
children than adults, they are more likely to be
malignant in children. Published case series suggest
that the rate of malignancy in pediatric thyroid nodules
ranges between 10-50% (1). The prevalence of thyroid
nodules is estimated to be 0.2-5% in children and 19-
35% in adults (2). Risk factors for the development
of thyroid nodules in children include family history
of thyroid nodule or thyroid cancer, iodine deficiency,
exposure to radiation, history of antecedent thyroid
disease, increased serum thyrotropin (TSH), gender,
race, age and various genetic syndromes (3-6).
Although there is no definitive size for a nodule to
be palpable, nodules larger than 1.5 cm are usually
palpable. Changes in the size or structure of a nodule
over time, the presence of tenderness and pain in the
nodule, and attachment of the nodule to surrounding
structures should be evaluated. Large, hard nodules
that adhere to adjacent tissue are more likely to be
associated with cancer (7).

Ultrasonography (USG) is a good method for
determining the characteristics of the nodule. However,
there are still no satisfactory data and, therefore, fine
needle aspiration biopsy (FNAB) is needed for a
definitive diagnosis. Ultasonographic characteristics
of nodules including hypoechogenicity, solid structure,
irregular margins, micro-calcifications and increased

intra-nodular blood flow should all prompt FNAB (8).

FNAB is the best method to distinguish benign
from malign nodules and diffuse goiter. Cytological
examination is reported according to the Bethesda
classification which will result in a reduction in
the rate of unnecessary surgery (9). However, this
classification also has limitations. The Bethesda
classification consists of six categories and there
may be diagnostic confusion in the third and fourth
categories. Despite this, the American Thyroid
Association (ATA) guidelines recommend the use of
the Bethesda classification in both adults and children
(10).

The aim of this study was to evaluate clinical,
ultrasonographic, cytological and histopathological
findings in children in whom FNAB was performed
to investigate thyroid nodules and to compare the
potential of USG findings and FNAB findings to
detect malignancy.

Materials and Methods

Patient Information

The data of patients attending nine Turkish
Pediatric Endocrinology Units between July 2002
and November 2019 because of thyroid nodule were
retrospectively analyzed. Each thyroid nodule was
evaluated with FNAB in all patients. Informed consent
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was obtained from the parents of the patients before
FNAB. Patients without FNAB were not included in
the study. Underlying thyroid diseases, demographical
characteristics and physical examination of all children
were recorded.

The study was approved by a local ethical
committee.

Laboratory Analysis

Serum free thyroxine (fT4) and TSH levels were
evaluated. Since the serum thyroglobulin level was
not measured in all patients, it was not included in the
analysis. The presence of thyroid autoantibodies was
recorded.

USG, FNAB and Histopathology

USG examination recorded details of size, location,
infrastructure, echostructure and vascularization
characteristics of the nodule and the presence of
micro-calcification and irregular margins were
evaluated. The infrastructure was classified as solid,
cystic or mixed. The echo-structure of the thyroid
parenchyma was classified as hyperechoic, isoechoic,
or hypoechoic. Vascularization characteristics were
classified as avascular, internal vascularization,
peripheral vascularization.

FNAB results were categorized according to the
Bethesda classification system. These categories
are: Bethesda 1 (non diagnostic or unsatisfactory);
Bethesda 2 (benign); Bethesda 3 (atypia of
undetermined significance [AUS] or follicular lesion
of undetermined significance [FLUS]); Bethesda
4 (suspicious for follicular neoplasm or Hurtle cell
neoplasm); Bethesda 5 (suspicious for malignancy);
and Bethesda 6 (malign).

The histopathological results of the patients who
underwent surgery were examined. Nodules diagnosed
with thyroid cancer by histopathological examination
were grouped as “malign” and other nodules as
“benign”.

Statistical Analysis

Data were statistically analyzed using SPSS,
version 21.0 (SPSS, Chicago, IL, USA). Continuous
variables are expressed as mean + standard deviation
(SD). Categorical variables are presented as
numbers (percentages). Continuous variables were
compared with Mann-Whitney U test or Kruskal
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Wallis test. Pearson chi-square tests were used to
determine significant differences in proportions
among categorical variables. A p value of <0.05 was
considered statistically significant.

Results

Patient Characteristics

A total of 203 patients from nine centers were
included in the study and 82.3% (n=167) were female.
Mean age was 14.06+2.26 years, which ranged
from 3.7 to 19 years. The most common presenting
symptom was neck swelling in 67% (n=136). In 4.4%
of the patients (n=9), the nodule was detected while
investigating the etiology of increased TSH. Difficulty
in swallowing, neck pain and hoarseness were present
in1.3% (n=3),1.3% (n=3) and 1% (n = 2) of the
patients, respectively. The nodule was detected
incidentally in other patients. More than a quarter
(26.1%; n=53) of the patients had a family history of
thyroid disease. Most of the patients [78% (n=50)]
with histopathologically benign nodules had no family
history of thyroid disease and this was significantly
different from the rate of family history in patients
with malign nodules (p=0.04). Nearly a third (30.5%;
n=62) of the patients had no goiter or palpable nodule
while a further 30.5% (n = 62) had goiter, and 23.6%
(n = 48) had palpable nodule (p=0.18).

Laboratory Analysis, FNAB and Histopathological
Findings

Hashimoto disease, diagnosed with antibody
positivity and USG findings, was present in 17.2%
(n=35) of the patients. The FNAB results of these
patients were: Bethesda 1 n=2; Bethesda 2 n=25;
Bethesda 5 n=5; and Bethesda 6 n=1. Only patients
with Bethesda 5 or 6 underwent surgery and these
patients were diagnosed with papillary thyroid cancer
(PTC). Cytology of the remaining two patients, who
were not classified with Bethesda, was compatible
with chronic lymphocytic thyroiditis. There was no
medullary thyroid carcinoma.

The USG findings of 15 patients with Bethesda
2 were compatible with thyroiditis, without antibody
positivity. The remaining 87 patients were followed as
isolated nodules without an underlying disease. Two
of these patients were diagnosed with non-thyroid
cancer (Schwannoma and PTEN hamartoma).
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In the whole cohort, FNAB results of 189 patients
were grouped by Bethesda classification. Other
patients who could not be classified in these groups
were reported as adenomatous nodule, cyst fluid only,
thyroiditis, and chronic lymphocytic thyroiditis.

When biopsy subgroups were evaluated in terms
of serum TSH and fT4 levels, there was no difference
between the groups (p=0.085, p=0.086) (Table 1).

It was significantly more likely to identify nodules
with microcalcifications in the group suspicious for
malignancy (p<0.001) when compared to the benign
group who tended to have non-calcified nodules. While
nodules with mixed echogenicity were generally found
in the groups with benign results and those suspicious
for malignancy, nodules with other echogenic features
were mostly in the benign group or the AUS/FLUS
group (p<0.001). There was no difference between
the groups in terms of nodule margins (p=0.06), nor
was there a difference between the groups in terms of
nodule number, location and vascularization (Table 2).

In this population nodules with heterogeneous
echogenicity were mostly observed in the suspicious
for malignancy group (16.3%) and the AUS/FLUS
(15.1%) group, while nodules with homogeneous
echogenicity were prevalent in the benign group
(66%) (p=0.02).

Surgery was performed in 29% (n=59) of the
patients, some of whom had diffuse goiter with cystic/
solid nodules and benign cytology. However, there
was still a risk for malignancy, hence the surgery.

Histopathological results for patients undergoing
surgery were: multinodular goiter in 25.4% (n=15);
follicular adenoma/adenomatoid nodule in 13.5 %
(n=8); chronic lymphocytic thyroiditis in 3.3% (n=2);
PTC in 33.2% (n=19); papillary microcarcinoma in
3.3% (n=2); follicular variant PTC in 15.2% (n=9);
follicular thyroid cancer in 1.6% (n=1); hamartoma
in 1.6% (n=1); Schwannoma in 1.6% (n=1); and

hyperfunctional cyst/adenoma in 1.6% (n=1). Serum
TSH levels were significantly higher in the malignant
group (p=0.014).

Nodules smaller than 10 mm tended to be present
in the benign group, although this was not significant.
Cystic nodules tended to be present in the benign
group, while solid nodules tended to be present
in the malignant group (p<0.001). Nodules with
microcalcifications were significantly more malignant
(p<0.001). Iso-hypoechoic, hyperechoic and nodules
with mixed echogenicity were mostly found in the
malignant group; anechoic and hypoechoic nodules
were mostly found in the benign group (p<0.001)
(Table 3).

Different features of the nodules were assessed
in order to determine their usefulness in detecting
malignancy. The sensitivity of nodule diameter to
detect malignancy was 96.8% but specificity was
only 15.3% while positive predictive value (PPV) was
58.4% and negative predictive value (NPV) was 80%.
Similarly, a solid nodule had a sensitivity of 84.3%,
specificity of 62.5%, PPV of 75% and NPV of 75%.
When microcalcification was present, the sensitivity
was 34.8, specificity was 96%, PPV was 91.6%
and NPV was 53.3%. There was a good correlation
between cytological examination results reported
as malign and/or suspicious for malignancy and
nodules that were histologically reported as malignant
(p<0.001) (Table 4). The malignancy rate was 16.2%
for all patients.

When Bethesda 1-2 groups were classified as
benign and 3-4-5-6 groups as malign, histopathological
examination showed that nine patients were diagnosed
as false positive and three patients were diagnosed as
false negative. The sensitivity of FNAB in detecting
pathology was 91%, specificity was 65%, PPV was
76%, NPV was 85%, and the diagnostic accuracy was
79%.

Table 1. Cytology results

Non-

Suspicious for

. . Benign AUS/FLUS SFN - Malign
diagnostic (n=121) 19 s malignancy 4
(n=14) - (n=19) (n=5) (n=26) (0=4)
TSH (uIU/mL) 5.1£3.75 11.7+6.5 2.08+0.3 22.8+13.7 13.8+11.4 3.8+1.03 0.085
fT4 (ng/dL) 1.1+0.1 1.1£0.02 1.5+04 0.9+0.2 1.2+0.05 1.3+0.3 0.086
Nodule diameter (mm) 18.1+24 19.1+0.9 221425 28.7+4.01 24.0£2.5 13+£3.3 0.021
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Table 2. Evaluation of cytology results and ultrasonographic characteristics of nodules

Biopsy
Non-diagnostic  Benign ~ AUS/FLUS  SEN il‘flli’;fllfyfor Malignant
(n=14) (n=121) (n=19) (n=5) (n=26) (n=4)
Nodule diameter (mm)*
>10 (n=22) 86.4 9.1 0 0 45 0.14
<10 (n=181) 7.7 62.4 9.9 33 149 1.7
Nodule parenchyma (%) **
Cystic (n=38) 13.2 71.1 79 2.6 53 0 0.17
Solid (n=119) 5 61.3 8.4 42 18.5 25
Mixed (n=42) 7.1 714 143 0 438 24
Nodule location (%) **
Bilateral (n=43) 23 674 11.6 23 16.3 0 0.95
Right lobe (n=92) 8.7 63 9.8 43 13 1.1
Left lobe (n=42) 7.1 66.7 9.5 24 119 24
Nodule (%) **
Solitary (n=133) 8.3 64.7 83 3 12.8 0.53
Multiple (n=68) 44 66.2 132 29 132 0
Calcification (%) **
Calcification (-) (n=171) 7.6 67.8 10.5 35 94 12 <0.001
Microcalcification (n=30) 33 50 6.7 0 333 6.7
E;ﬁgleecﬁgi"(gfzgy (%) 26 79.5 10.3 0 5.1 26 <0.001
Isoechoic (n=34) 147 441 235 0 17.6
Iso-hyperechoic (n=13) 0 53.8 30.8 7.7 0 7.7
Hyperechoic (n=49) 2 77.6 10.2 0 8.2 2
Anechoic (n=10) 30 50 0 10 10
Mixed echogenicity (n=12) 83 41.7 0 0 50
Nodule Margins (% )**
Regular Margin (n=176) 74 67 10.2 34 10.2 1.7 0.06
Irregular Margins (n=25) 4 52 8 0 32 4
Vascularization (%) **
Avascular (n=159) 6.3 679 8.8 25 12.6 19 0.12
glozt}fz};eripheral-internal 167 25 25 83 25 0
g:t:elrg;ﬂ vascularization 167 583 0 0 25 0
Peripheral vascularization 0 o) 167 56 0 56

(n=18)

*Kruskal-Wallis test **Pearson Chi-square test

J Curr Pediatr 2021;19:354-362
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Table 3. Evaluation of histopathological results with serum TSH and ultrasonographic characteristics of the nodule

Histopathological Results

Benign Malignant p
(n=26) (n=33)
TSH (ulU/mL)* 1.694+1.407 11.866+52.60 0014
Nodule diameter (mm) (%)**
<10 (n=5) 80 20 0.09
>10 (n=54) 40.7 59.3
Nodule Parenchyma (%) **
Cystic (n=10) 90 10 <0.01
Solid (n=35) 229 771
Mixed (n=11) 63.6 364
Nodule location (%) **
Bilateral (n=14) 50 50 0.52
Right lobe (n=26) 34.6 654
Left lobe (n=14) 50 50
Nodule number (% )**
Solitary (n=35) 457 54.3 0.72
Multiple (n=22) 40.9 59.1
Calcification (%)**
No calcification (n=45) 53.3 46.7 <0.01
Microcalcification (n=12) 8.3 91.7
Echogenicity(%)**
Iso-Hypoechoic (n=4) 25 75 <0.01
Hypoechoic (n=9) 66.7 333
Hyperechoic (n=3) 0 100
Isoechoic(n=12) 50 50
Anechoic (n=4) 100 0
Mixed Echoic (n=7) 0 100
Nodule Margins (%) **
Regular Margins (n=45) 489 51.1 0.14
Irregular Margins (n=12) 25 75
Vascularization (% )**
Avascular (n=42) 429 57.1 047
Both Peripheral-Internal (n=5) 20 80
Internal Vascularization (n=4) 50 50
Peripheral Vascularization (n=6) 66.7 333

*Mann-Whitney U **Pearson Chi-square test

Discussion

Although thyroid nodules are rare in childhood, the

rate of malignancy is higher than in adults with rates

ranging from 10% to 50% (1). In arecent Turkish study

with 80 patients, the malignancy rate was reported as
38.8% (11). However, the malignancy rate was lower
at 16.2% in our study although both of these rates fall
within the range reported by Kirkland et al. (1).

J Curr Pediatr 2021;19:354-362
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Table 4. Evaluation of histopathological results and
cytological results

Histopathological results

ge;;lg“ Malignant (33) p
FNAB (%)
Non-diagnostic/
Unsatisfactory 100 0 <0.01
Material (3)
Benign (17) 824 17.6
AUS/FLUS (9) 55.6 44 4
SEN (0) 0 0
Supowlor hs4was
Malignant (3) 0 100

Pearson Chi-square test

Physical examination of a palpable nodule can
provide some information about the malignancy risk.
However, thyroid nodules are mostly impalpable. In
our series, the incidence of palpable thyroid nodule
was 23.6% but there was no association between
biopsy results and palpability of the nodule.

Many studies report that increased TSH is an
important risk factor for differentiated thyroid cancer
in both children and adults (12-16). We found no
association was found between TSH levels and FNAB
results. However, TSH levels were significantly
higher in the malignant group. This is consistent
with the hypothesis that increased TSH can increase
malignancy risk in thyroid nodules.

There are studies investigating the relationship
between autoimmunity and malignancy. In a cohort of
children and adolescents with Hashimoto thyroiditis,
the prevalence of thyroid cancer was reported to be
3% (12). In our study, the prevalence of malignancy
in patients with Hashimoto thyroiditis was 5.7%. It is
important to follow up patients with autoimmunity for
the development of malignancy.

Ultrasonography is an important diagnostic tool to
detect nodules that should be evaluated with FNAB.
There are many studies investigating the relationship
between ultrasonographic findings and biopsy findings.
In a study conducted with 314 children, it was reported
that the malignancy rate was high in solid, solitary,
very hypoechoic nodules with irregular borders
and calcification, when accompanied by multiple
pathological lymph nodes. These authors did not find

J Curr Pediatr 2021;19:354-362

a significant difference between the groups in terms
of characteristics of vascularization (17). Similarly,
there was no relationship between vascularization and
malignancy in our cohort, which is consistent with the
literature.

In our study, calcified nodules were mostly present
in the suspicious for malignancy group, while nodules
with mixed echogenicity were mostly in the benign or
in the suspicious for malignancy groups. This suggests
that, with the exception of calcifications, the features
of the nodule did not help to identify those requiring
examination with FNAB. However, there was
significant overlap between histopathological results
and USG findings. In contrast to adult studies (18), in
children, the risk of malignancy increases as the size
of the nodule increases (17).

Micro-calcified nodules and solid nodules were
mostly present in the malignant group. However,
contrary to the literature (17), hypoechoic nodules
were mostly included in the benign group. Irregular
nodular margins suggest malignancy (11,17). However,
we did not find such a relationship in our study. The
SEN group had the highest mean diameter, while the
malignant group had the lowest mean diameter. Nodule
size (diameter) was sensitive but not specific in our
cohort, possibly because many patients in the benign
group had nodules of greater than 10 mm in diameter.

The vast majority of the nodules reported as
suspicious for malignancy/or malign by FNAB
were found to be in the malignant group following
histopathological examination. This is in keeping
with the results of a meta-analysis that showed that
FNAB was a very sensitive tool to distinguish between
benign and malignant nodules (19). ATA guidelines
still suggest that FNAB is an important diagnostic tool
to decide on surgery (10). In the last ATA guideline,
the risk of malignancy for the AUS/FLUS category
was 5-15%, and lobectomy was recommended for
this group. It was reported that this rate was 35% in
adults, but the risk was reduced if not supported by
ultrasonographic findings (20). However, this category
is a diagnostic dilemma. Suspicious findings on USG
may be supportive for a decision to proceed to surgery
in patients AUS/FLUS cytology. In our study, 44.4%
of patients in the AUS/FLUS cytology group were
found to have malignant nodules on histopathological
examination. This was a remarkably high rate and
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these results suggest that the risk of malignancy
is high in indeterminate cytology in a pediatric
population. However, because of the multicenter
nature of the study, inconsistency in ultrasonographic
and pathological assessments may explain some of
this finding. Lobectomy for nodules with AUS/FLUS
cytology seems to be an appropriate recommendation,
given the results reported here.

Inconsistency in ultrasonographic evaluations
increases the importance of FNAB in distinguishing
between benign and malignant nodules. In our study,
nine patients had false positivite and three patients
had false negative findings based on Bethesda
categories. FNAB was sensitive, specific and accurate
with good PPV and NPV. However, the rate of
malignancy in our patients with AUS/FLUS cytology
was the highest rate reported to date. In addition, the
detection of malignancy in 17.6% of patients with
benign FNAB results indicates that FNAB should
definitely be evaluated together with other diagnostic
tests. When nodules were found to be malignant by
histopathological evaluation, but whose FNAB results
were benign, the nodule size was >40 mm in size. This
indicates that even if the FNAB result is benign, other
features of the nodule should be considered.

USG is a good diagnostic tool for follow-up of
thyroid nodules and identifying the ones that require
FNAB examination. However, USG is very much
operator dependent and therefore may be insufficient
in all patients. Our findings suggest that USG can
be used as a diagnostic tool, but FNAB should
be performed even for the slightest suspicion of
malignancy. FNAB is the most important method for
determining which nodules require surgery. AS has
been previously reported, FNAB in this multicenter
study had high accuracy in detecting malignancy.
However, some nodules that were reported as benign
by FNAB examination were not always benign. We
therefore suggest that more accurate results can be
obtained when the findings from USG and FNAB are
combined.

Study Limitations

Our study has some limitations which include the
lack of data in some patients about previous history of
radiotherapy.

Conclusion

Inconclusion, this study included the largest number
of cases of pediatric thyroid nodules in Turkey. In
addition, it was the first multicenter study investigating
thyroid nodules in children and adolescents in Turkey.
The rate of malignancy in patients with AUS/FLUS
cytology was the highest rate reported to date. These
new finding may contribute to making a surgical
decision.
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Abstract

Introduction: The aim of this study is to compare neurocognitive and psychosocial
characteristics in adolescents with Turner Syndrome (TS) and age-matched
adolescents with short stature (SS) and normal karyotypes.

Materials and Methods: Seven patients with TS and 7 patients with SS and
normal karyotypes were included in the study. Their comorbid psychopathologies,
cognitive functioning, quality of life, self-esteem, emphatic tendencies, mentalizing
abilities and coping strategies were investigated.

Results: Although the adolescents with SS had higher levels of anxiety and
conduct problems, there were no significant differences between the TS and SS
groups in terms of comorbid psychopathologies, social cognition skills, quality
of life, self-esteem and coping strategies. However, the cognitive functioning of
adolescents with TS was found to be lower than both of the adolescents with SS
and community samples.

Conclusions: According to this preliminary study, anxiety/conduct problems and
cognitive functioning of patients with TS should be evaluated in order to prevent
subsequent negative outcomes.

Oz

Giris: Bu ¢alismanin amaci, TS olan ergenler ile kisa boylu ve normal karyotipi
olan benzer yagtaki ergenleri norobiligsel ve psikososyal olarak karsilastirmaktir.
Gerec ve Yontem: Caligmaya TS olan yedi hasta ile kisa boylu ve normal karyotipi
olan yedi hasta dahil edilmistir. Eslik eden psikopatolojiler, biligsel islevsellik,
yasam kalitesi, benlik saygis1, empatik egilimler, zihinsellestirme becerileri ve bag
etme stratejileri aragtirilmstir.

Bulgular: Kisa boylu ergenlerde anksiyete ve davranim problemleri daha yiiksek
olmasina karsin, eslik eden psikopatolojiler, sosyal bilis becerileri, yasam kalitesi,

benlik saygisi ve basetme stratejileri acisindan TS olan ergenler ile kisa boylu
ergenler arasinda onemli bir fark bulunmamistir. Bununla birlikte, TS olan
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ergenlerin bilisgsel islevlerinin hem kisa boylu ergenlere hem de toplum 6rneklemine gore daha diisiik oldugu bulunmustur.
Sonug: Bu 6n ¢calismaya gore, ileride geligebilecek olumsuz sonuglari 6nlemek i¢in TS’li hastalar anksiyete / davranig sorunlari ve

biligsel islevler agisindan degerlendirilmelidir.

Introduction

Turner syndrome (TS) is a relatively common
chromosomal disorder, affecting one in 2000-2500
live-born females (1). The condition is cytogenetically
characterized by partial or total loss of one of the
two X chromosomes. Main clinical features include
short stature and puberty / fertility problems caused
by premature ovarian insufficiency. Frequently, there
are also dysmorphic features, and sometimes major
malformations or various systemic disorders may
affect the patients. Various inherent neurocognitive
and psychosocial characteristics may be observed in
this syndrom and additional psychosocial problems
originating from perception of physical problems may
further complicate the condition.

The typical neurocognitive profile in TS consists
of deficits in visual-spatial skills, executive functions
and social cognition (2). IQ may be low-normal and
performance may be relatively weak in mathematics.
Attention deficit and hyperactivity disorder (ADHD)
may contribute to dysfunction in both academic and
social adaptation; and psychosocial characteristics
may be determined by both inherent and environmental
factors. Particularly, impulsivity, slower processing
speed, attention deficit, impaired use of nonverbal
behaviors may contribute to psychosocial morbidity of
adolescents. Consequently, lower self-esteem, social
isolation, anxiety and depression symptoms may be
common in adolescents with TS (3). Studies revealed
that women with TS may be dissatisfied with life due
to feelings of loneliness and also short stature and
various handicaps (4). Many environmental factors
may complicate the condition as indicated by a study
showing that even the age at diagnosis may contribute
to psychosocial health, peripubertal diagnosis more
commonly leading to depression, substance use, and
perceptions of insufficient competence (5).

Studies on psychosocial characteristics of
adolescents with TS are limited in number. We aimed
to compare various aspects of neurocognitive and
psychosocial characteristics in adolescents with TS
and age-matched adolescents with short stature and
normal karyotypes in a multidisiplinary approach
as a preliminary study. Although there are several
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previous studies performed using several tests, the
present study is a comprehensive one including many
tests. In particular, Schedule for Affective Disorders
and Schizophrenia for School Age Children - Present
and Lifetime Version (K-SADS-PL), a semi-structured
clinical psychiatric interview for diagnosing the
present and lifetime psychopathologies of children
and adolescents has not been previously applied to
adolescents with TS.

Materials and Methods

Participants

This case-control study was performed between
January 1,2019 and May 1,2019 in collaboration with
Department of Child and Adolescence Psychiatry,
Units of Pediatric Genetics and Social Pediatrics in a
university hospital in Turkey.

The study group consisted of patients with Turner
Syndrome (TS) diagnosed and followed by the
Pediatric Genetics Unit and who were 12-17 years of
age at the time of the study. During study period 12
parents and their girls were invited for the study and
seven couple were wanted to participate. And, seven
girls between 12-17 years of age who admitted to the
same clinic with short stature (SS) and had normal
chromosome analysis were included in the control

group.

Procedure

The study protocol was approved by the
Institutional Review Board of Hacettepe University
(project no: GO17/583). The patients and their parents
were informed about the study by phone before they
came to their routine visits.

Voluntary parents and theiradolescents were referred
to the Department of Child and Adolescent Psychiatry.
First, a semi-structured clinical psychiatric interview
was conducted by a child and adolescent psychiatrist
with adolescents and their parents who volunteered
to participate in the study and gave written informed
consent. Then, RME and WISC-IV were applied to
the adolescents by a child and adolescent psychiatrist
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and an experienced clinical psychologist, respectively.
Self-reported questionnaires were explained in details
to the adolescents and their parents. PedsQL and SDQ
were filled by both the adolescents and their parents,
SRS was filled only by parents, and other scales were
filled only by the adolescents. Body weights and
height were measured, and z scores of height and body
mass index for age (HAZ and BAZ) were calculated
with WHO Anthro plus program (6).

Materials and Methods

Schedule for Affective Disorders and Schizophrenia
for School Age Children - Present and Lifetime Version
(K-SADS-PL). The K-SADS-PL is a semi-structured
clinical interview for diagnosing the present and
lifetime psychopathologies of children and adolescents
.

Wechsler Intelligence Scale for Children, Fourth
Edition (WISC-1V). WISC-1V is the latest revision of a
widely used general intelligence test (8).

The Pediatric Quality-of-Life Inventory (PedsQL).
PedsQL is a health-related quality-of-life scale
consisting of 23 items on physical health as well as
psycho-social functionality (9).

Child Depression Inventory (CDI). CDI is a self-
report scale for children aged 6-17 years developed by
Kovacs to measure the level of depressive symptoms
(10)

Screen for Child Anxiety and Related Disorders
(SCARED). SCARED was developed in order to
screen childhood anxiety disorders between 8-18
years-of-age (11).

Strenghts and Difficulties Questionarie (SDQ).
SDQis a brief emotional and behavioural screening
questionnaire for children and adolescents aged 3-16
years (12).

Rosenberg Self-esteem Scale (RSES). RSES was
developed to measure self-esteem particularly in
adolescents (13).

Ways of Coping Questionnaire (WCQ). WCQ is a
self-report, four-point Likert type scale developed to
evaluate the coping styles with stress (14).

KA-SI Empathic Tendency Scale - Adolescent Form
(KA-SI). KA-SI was developed by Kaya and Siyez (15)
in order to measure empathic tendency of adolescents
with a tool specific to Turkish culture.

Social Responsiveness Scale (SRS). SRS was
developed by Constantino et al. (16) and used to assess
the autism-like symptom cluster.

Reading The Mind in the Eyes Test (RME). The
‘Eyes Test” was designed by Baron-Cohen et al. (17)
to investigate mentalizing abilities according to the
Theory of Mind.

Statistical Analysis

Data were studied by the SPSS version 22.0
(SPSS Inc., Chicago, IL, USA). Descriptive data were

Table 1. Socio-Demographic Characteristics of the Study and Control Groups

Turner syndrome Short stature p
14.7 13.6
*
Age, years 14 (12, 17) 14 (12, 15) 0.209
42 40
*k
Maternal age, years 43 (34, 47) 38.5 (37, 48) 0.520
46 427
%
Paternal age, years 45 (36, 54) 41(40.51) 0.399
Maternal education=12 years** 2 (28.6) 3(429) 0.577
Parental education=12 years** 3(42.9) 3(429) 0.593
Maternal occupation, working** 2 (28.6) 1(14.3) 0.515
Birth order, first child** 2 (28.6) 3 (42.9) 0.577
3.2 2.7
%
HAZ -3.2(-42,2.1) -29(-3.2,-1.8) 0.097
. 0.6 -04
BAZ 0.8(-1.0,1.9) -04(-2.0,1.7) 0.165

*Mean, median (range), **n (%)
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included mean, median, range (minimum-maximum),
frequency, and percentages. Continuous variables of
groups were evaluated by Mann—Whitney U test due
to limited number of available cases. Categorical
variables between the groups were compared with
Chi square test. Relationship between mother and
child reports of SDQ and PedsQL were analysed with
Spearman correlation. Statistical significance was
taken as P value of < 0.05.

Results
As shown in Table 1, sociodemographic
characteristics of the two groups showed no

statistically significant differences. The mean age of
the adolescents with TS was 14.7 (Median:14) and
the mean age of the adolescents with SS was 13.6
(Median:14), without significant difference between
the two groups. Parental age and education levels of
both groups were similar. There were no significant
differences between the two groups in terms of HAZ
and BAZ scores.

The mentalization skills and the autism-like
symptoms of the participants in this study were
evaluated with the RME, KA-SI and SRS, and no
significant differences were found between the two
groups (Table 2). Even though two adolescents in the
SS group had low self-esteem according to the RSES
scores, there was no statistically significant difference

in the mean scores of the RSES between the study and
the control groups (Table 2).

Psychiatric symptoms of the participants were
evaluated with CDI, SCARED and SDQ. There was no
significant difference in depressive symptoms (Table
2), but the anxiety symptoms (Table 2) and conduct
problems (Table 3) were significantly higher in patients
with SS. There were five adolescents in the SS group who
received a score of 25 or higher from SCARED, which is
a warning sign for the diagnosis of an anxiety disorder.
However, there were no adolescents with these scores in
the TS group. Adolescents with SS were found to have
significantly higher scores than those of adolescents with
TS only in the subscale of conduct problems of the SDQ
(Table 3). Correlations between the child and parent
reports for SDQ subscales in the two groups were low,
except for those of emotional symptoms in the group of
adolescents with TS. Parents generally reported higher
symptoms than adolescents with TS, lower symptoms
than adolescents with SS (Table 3).

In this study, there were no significant differences
between the two groups in terms of physical health,
psychosocial health and total scores of PedsQL (Table
4). Correlations between the child and parent reports
for PedsQL subscales were higher in TS group than
those in SS group (Table 4). In addition, there were no
significant differences in WCQ subscale scores in the
both groups (Table 5).

Table 2. Scores of the scales in the study and control groups

Turner syndrome

Short stature

. . 18.1 19.6
Reading The Mind in the Eyes Test 19 (10-25) 19 (15-23)
. 47.7 53.6
KA-SI Empathic Tendency Scale 50 (35-57) 53 (44-64)
. . 50 46.9
Social Responsiveness Scale 47 (34-65) 42 (21-64)
1.9 29
Rosenberg Self-esteem Scale (RSES) 1 (1-4) 2(1-6)
High 0-1 5(71.4)% 4 (57.1)%
RSES Moderate 2-4 2 (28.6)% 1 (14.3)%
Low 5-6 0 (0.0)% 2 (28.6)%
Child Depression Inventory (CDI) > 93
press y 4 (0-13) 11 (3-13)
Screen for Child Anxiety and Related Disorders (SCARED) 17.6 324
y 19 (11-23) 38 (8-50)
SCARED =25 0(0) 5(71.4)% 0.021

Mean,median (range)
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Table 3. SDQ scores in the study and control groups and correlations between the child and parent scores

Correlations
between
SDQ child* SDQ parent* the child
and parent
reports®*
SDQ subscales Turner Short Turner Short stature  p Turner
syndrome stature syndrome syndrome
. 2 34 5 37
Emotional Symptoms 1 (0-5) 3 (0-4) 0.220 3 (1-9) 3(1-9) 0.516 0.82 (0.024)
04 1.7 14 1.1
Conduct Problems 0 (0-1) 2 (0-4) 0.027 1 (0-5) 1(1-2) 0.765 0.08 (0.872)
.. . 34 5.7 3.1 3.1
Hyperactivity-Inattention 3 (0-7) 5 (5-7) 0.052 4(1-6) 3 (1-5) 0.896 0.58 (0.171)
23 24 37 2.6
Peer Problems 3 (0-5) 3 (0-4) 0.896 3 (2-6) 3 (1-4) 0.209 -0.25 (0.585)
. . 8.7 8.6 8.3 33
Pro-social Behaviour 9 (7-10) 8 (7-10) 0.740 8 (7-10) 8 (6-10) 0.789 -0.10 (0.824)
e 8.1 133 133 10.6
Total Difficulties Score 9 (0-16) 14 (8-17) 0.072 11 (6-22) 11 (5-16) 0.367 0.72 (0.068)

Mean, median (range)

Table 4. PedsQL scores in the study and control groups and correlations between the child and parent scores

Correlations
; between the
* *
PedsQL child PedsQL parent child and parent
reports**
PedsQL subscales Turner syndrome Short stature p Turner syndrome gtl;(t)lﬁ'e Turner syndrome
596.4
Physical health total 557 650 4929 675
score 525 (400-800) 675 (450-800)  °2%% 450 (200-800) (375 018 087(0010)
800)
1185.7
Psychosocial health 1107 1125 964.3 1175
total score 1250 (500-1375) 1150 900-1275)  *4%% 050 (175.1450) (875. 0240 076 (0.050)
1425)
1782.1
1664 1775 1457.1 1775
The scale total score 1750 (1025-2175) 180 (1350-2075) 0> 1400 (550-2250) (1250- 0277 093 (0:003)
2225)

*Mean, median (range), **Spearman correlation coefficient, r (p), PedsQL: Pediatric Quality-of-Life Inventory

The scores of verbal comprehension and perceptual
reasoning domains of WISC-IV did not differ
significantly in the TS and in the SS groups. However,

TS group was found to have lower scores in the working
memory, processing speed and total 1Q domains.
WISC-1V results were summarized in Table 6.

J Curr Pediatr 2021;19:363-372
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Table 5. WCQ scores in the study and control groups

Table 6. WISC-1V scores in the study and control groups

WCQ subscales Turner Short stature  p WISC-IV domains Turner Short stature p
syndrome syndrome
. 14 13 . 934 102.3
Self-confident 14 (8-21) 14 (9-16) 0.845 Verbal comprehension 94 (72-110) 104 (86-120) 0.404
S 11.9 8.9 . 74.6 88.0
Optimistic 13 (7-15) 9.(7-11) 0.081 Perceptual reasoning 79 (62-89) 89 (77-102) 0.063
Seeking of social 8 8 . 68.4 89.1
support 8 (2-11) 8 (6-10) 0-558 Working memory 68 (50-77) 85 (62-115) 021
. 54 6.1 . 77 100.9
Submissive 5(1-9) 7(2-8) 0.606 Processing speed 74 (53-103) 100 (88-121) 0.029
5.7 10.6 719 93.6
Helpless 5 (4-8) 12 (5-18) 0.143 WISC-IV total 70 (52-86) 93 (77-107) 0.013
Mean, median (range), WCQ: Ways of Coping Questionnaire Mean, median (range)
Relationship between the SCARED and the WISC- =
IV total scores in the study and control groups was also i u “
demonstrated in Figure 1. : #
According to K-SADS-PL, only one adolescent with 3.
TS was diagnosed with both obsessive-compulsive g *
disorder (OCD) and social anxiety disorder, and the ;i. o * o
C . . LR °
remaining six adolescents in TS group did not meet the z °
diagnostic criteria of any other psychiatric disorder. 5 ool ° %
Past history revealed presence of enuresis nocturna in F ¥ o
two of the adolescents with TS. In the SS group, one a S

adolescent was diagnosed with enuresis nocturna and
the other one was diagnosed with both specific phobia
and enuresis nocturna. Remaining five adolescents in
SS group did not meet the diagnostic criteria of any
other psychiatric disorder for the present time. One of
the adolescents was diagnosed with both separation
anxiety and enuresis nocturna, and the other one was
diagnosed with both depression and tic disorder in
the past in the SS group. There were no significant
differences between the two groups in terms of the
total number of past or present psychiatric diagnoses.

Discussion

In this preliminary short-term study, with semi-
structured clinical psychiatric interview, K-SADS-
PL, only one adolescent with TS was diagnosed with
both OCD and social anxiety disorder, and the other
six adolescents with TS did not meet the diagnostic
criteria of any psychiatric disorder. In control group,
one adolescent was diagnosed with enuresis nocturna,
and another was diagnosed with both specific phobia
and enuresis nocturna. Remaining five adolescents in

J Curr Pediatr 2021;19:363-372
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Figure 1. Relationship between the SCARED and the WISC-1V
total scores in the study and control groups

the control group did not meet the diagnostic criteria
of any psychiatric disorder. There was no significant
difference between the two groups in terms of the total
number of present psychiatric diagnoses, indeed the
total psychopathology rates were not high in either of
the groups.

In the literature, some studies indicate that the
rates of psychopathologies are not high in patients
with TS, whereas some others report that the rates
of ADHD, autism spectrum disorder, social anxiety
disorder and depression are increased (18-24). It was
shown that adolescents with TS, when compared to the
control groups (short stature or healthy adolescents),
were more isolated socially and incompetent in social
relationships, had fewer friends and lower self-esteem
(25-28). Downey et al. (19) stated that disorders
inducing physical impairment, those with chronic
courses, those that require hospitalization or multidrug
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regimens may be the risk factors for development
of psychopathologies in TS. The factors such as not
having any additional medical disorders requiring
hospitalization, being sufficiently informed about and
adapted the disease due to long follow-up, and not
being an adult might have prevented the patients in
this TS sample from having a psychopathology.

Studies on the psychological health of the patients
with TS have mostly been conducted with adult patients
and have focused on the effects of physical stigmata
on the psychological development of female patients,
such as short stature, regression in sexual development
and infertility. However, social life and functionality
of adults are different from adolescents. Compliance
and passivity -‘weakness in emotional stimulation’
observed in girls with TS by Money and Mittenthal
(29) are more common behaviours in childhood
and adolescence and these adaptive behaviours may
obscure the recognition of other developmental
deficiencies. In addition, infertility causes anxiety in
adulthood because of fear of rejection by their partners
due to being incomplete as a female; and difficulties
in marriage, sexual experience and establishing
friendships are reported to increase especially with
age (28).

There may be more than one reason of obtaining
variable results on comorbid psychiatric disorders in
TS patients in these studies. Evaluation of comorbid
psychiatric disorders with different tools may be an
important factor. In the literature, comorbid psychiatric
symptoms and disorders in adolescents with TS were
assessed with self-report measures, while no study
exists using the K-SADS-PL as a clinical psychiatric
interview tool. In addition, number of inadequate
samples, usage of retrospective data, different
geographical and cultural aspects of the studies may
have caused variability of results.

In this study, through the self-report scales,
participants’ empathy, perception of social cues,
mentalization skills such as reading the mind through
eyes, and coping strategies with stress were evaluated
and no significant differences were found between
the two groups. In addition, when the groups were
compared in terms of psychiatric symptoms, there
was no significant difference in depressive symptoms,
but the anxiety symptoms and conduct problems were
significantly higher in patients with SS. These results
might be associated with the fact that adolescents

with TS and their families are informed about and
adapted to the possible developmental problems from
the early period of life when compared to those with
SS. However, delay in the physical development of
children with SS may predispose them to be more
fragile and vulnerable to comments from their peers,
and this may possibly canalize families and teachers
to behave in a more protective way towards these
children. In fact, overprotective attitudes of parents
are shown to strongly predict peer victimization in
school settings (30). This vicious cycle may result in
inadequate social maturity, undemanding attitudes,
shyness, and lacking functional independence. On the
other end, people might attempt to overcompensate
their short stature by adopting overly assertive and
bold manner (31). Nevertheless, our sample is too
small to generalize these results to all adolescent
patients with SS.

When the quality of life was evaluated in the TS
and SS groups, no significant differences were found
between them in terms of physical and psycho-social
health and total scores based on adolescents’ and
parents’ reports in this study. The quality of life is
defined by WHO as “the perception of its own situation
in the society and value system in which one lives” (32).
It is known that psycho-social adjustment and quality
of life are low in children with chronic physical illness
(33). Perceptions of patients with chronic illnesses that
are associated with the course and treatment process of
disease can affect their quality of life. In the literature,
education level, physical appearance, general health
status and psycho-social/emotional problems such as
low self-esteem, social anxiety, shyness and sexual
issues were determined as predictors of quality of
life in patients with TS (34-38). Compatible with the
result of this study, previous studies have shown that
patients with TS have similar levels of quality of life as
compared to the healthy female population (39-41). In
this study, almost none of the adolescents with TS had
any psychiatric disorders affecting quality of life. In
addition, their high self-esteem and coping skills with
stress, good general state of health, and similarity with
control group in terms of physical appearance affecting
their social functionality may have contributed to this
result. While the parents of adolescents with SS group
were found to sense only physical health challenge
of their children, the parents of adolescents with TS
group have recognized both physical and psycho-
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social health challenges of their children in this study.
This result might be related to the fact that the parents
of children with chronic health problems have high
levels of awareness and sensitivity of their children’s
health concerns (42).

In our study, while there were no significant
differences between the two groups in terms of verbal
comprehension and perceptual reasoning domains of
WISC-1V, working memory, processing speed and
total 1Q scores were significantly lower in TS group.
In the literature, studies that focused on the cognitive
functioning of patients with TS, total IQ scores were
found to be lower than the control groups and these
results were stated to emanate from lower performance
1Q scores. A subtest of performance 1Q, namely visual-
spatial processing, was significantly lower in patients
with TS (43-45). In conclusion, specific 1Q profiles
of patients with TS are reported to be close to normal
in verbal and low in performance dimensions (46).
This particular cognitive pattern of patients with TS
shows itself as weakness in visual-spatial function,
visual memory, visuo-constructive abilities, visual
attention, arithmetical abilities, executive functioning
(particularly inhibitory control, auditory attention
and planning), social interaction, recognition of facial
expressions and specific aspects of language (47.,48).
While the “working memory” domain of WISC-IV
evaluates short-term auditory memory, attention,
concentration, and working memory; the “processing
speed” domain evaluates mental and visual-motor
processing speed. Both tasks require efficient production
of multiple motor responses such as visual perception
and organization, visual screening, effortful control of
attention and speed. Since there was not any previous
study using WISC-IV in adolescents with TS, we were
unable to compare our findings head-to-head with the
data in the literature. However, our findings on working
memory, processing speed and total IQ in adolescents
with TS support the results of existing literature on the
IQ tests other than WISC-IV. In addition, a positive
correlation was detected between total IQ and anxiety
symptoms in our study. Even though there are some
researches stating a negative correlation between the
intelligence and anxiety, higher cognitive capacity
may lead to the development of anxiety symptoms by
increasing the awareness of the person to the probable
challenges (49).
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Study Limitations

This study has several strengths and limitations.
In addition to self-report scales, application of of
K-SADS-PL and WISC-IV to all participants in
order to evaluate accompanying psychopathologies
and cognitive functioning, respectively, is a major
strength of this study. The most important limitation
of this study is the small sample size. Low number of
participants in the groups reduces the generalization of
the study results.

Conclusion

As a conclusion, although adolescents with SS had
higher level of anxiety and conduct problems, there
were no significant differences in adolescents with T'S
compared to adolescents with SS in terms of comorbid
psychopathologies, social cognition skills, quality of
life, self-esteem and coping strategies. However, the
cognitive functioning of adolescents with T'S was found
to be lower than both of the adolescents with SS and
community samples. The well-known neurocognitive
status of these patients enables to support both the
patients and their families in many areas such as
quality of life, need of education, career planning,
treatment compliance, prevention of risky behaviours
and family relationships. Conducting this evaluation
at the time of diagnosis is vital in terms of monitoring
the neurocognitive effects of disease and providing
the required reinforcement. It is of great importance to
illuminate the psychosocial and neurodevelopmental
effects of TS, which is a chronic disease that requires
lifelong follow-up and treatment. Other prospective
studies including large numbers of patients are needed
to take necessary measures and to provide support for
children and young people with TS.
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Oz

Giris: Endoskopik retrograde kolanjiopankreatografi (ERCP) endoskopi ile
fluoroskopiyi birlikte kullanan pankreas ve safra yollar1 hastaliklarinda tani ve
tedavi imkani saglayan iglemdir.

Gere¢ ve Yontem: Hacettepe Universitesi Tip Fakiiltesi Gastroenteroloji
Endoskopi Unitesinde Kasim 2017 - Nisan 2020’de ERCP yapilan 46 cocuk
hastanin verileri retrospektif incelendi.

Bulgular: Yirmi ii¢ hastada biliyer, 23’linde pankreatik endikasyonla olmak iizere
46 hastaya (29 K, %63,04) toplam 77 (1-5) ERCP islemi yapildi. Yas ortalamasi
10,3+4,07 (2,08 -17) yild1. En kiiciik hasta 12,6 kg idi. ERCP endikasyonlari; 16
hastada koledok tas1 siiphesi (%34.8), 9 hastada kronik pankreatit (KP) ve agr
(%19,6), 8 hastada rekiirren akut pankreatit ataklart (RAP, %8,7), 4 hastada KP
ve RAP (%8.7), 3 hastada karaciger nakli ve kolestaz (%6.5), 2 hastada benign
biliyer darlik (BBD) (%4,3) ve 1 hastada sarilik nedeniyle hastalik ekartasyonu
icin (%2,2), 1 hastada profilaktik pankreatik stent uygulanmasi (%2,2), 1 hastada
safra yolu ile iligkili kist hidatik (%2,2) ve 1 hastada pankreas fistiilii (%2.2) idi.
ERCP’de, 14 (%304) KP, 7 (%15.2) koledok kisti, 11 (%23.,9) koledok tasi, 4
(%8,7) Oddi sfinkter disfonksiyonu, 3 (%6,5) BBD, 3 (%6,5) anastomoz darlig1,
1 (%2,2) pankreas fistiilii, 1 (%2,2) safra yolu ile iligkili kist hidatik tanilar
konuldu. Hastalarin 6’sinda (%13) anormal pankreatikobiliyer bilegske ve 5’inde
(%10.9) pankreas divisium tespit edildi. Hastalarin 37’sine (%80.4) endoskopik
sfinkterotomi, 10’una (%21,7) dilatasyon yapildi. 22’sinden (%47.8) tas ¢ikarild
ve 27’sine (%58,6) stent takildi. Pankreatit, kanama, perforasyon gibi major
komplikasyon olmadi.

Sonug: Pediyatrik yas grubunda ERCP’nin deneyimli kisiler tarafindan yapildigi
taktirde cocuklarda oldukca giivenilir, etkili bir tan1 ve tedavi yontemidir.

Abstract

Introduction: Endoscopic retrograde cholangiopancreatography (ERCP) is a
procedure that uses endoscopy and fluroscopy together to provide diagnosis and
treatment in pancreatic and biliary tract diseases.

Materials and Methods: The data of 46 pediatric patients who underwent ERCP
between November 2017 - April 2020 at Hacettepe University Gastroenterology
Endoscopy Unit were retrospectively analyzed.

Results: A total of 77 (1-5) ERCP procedures were performed in 46 patients (29
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F, 63.04%), 23 with biliary and 23 with pancreatic indications. The mean age was 10.3+4.07 (2.08 -17) years. The smallest patient
was 12.6 kg. ERCP indications; suspicion of common bile duct stones in 16 patients (34.8%), chronic pancreatitis (CP) and pain
in 9 patients (19.6%), recurrent acute pancreatitis attacks in 8 patients (RAP, 8.7%), CP and RAP in 4 patients (%) 8.7), liver
transplantation and cholestasis in 3 patients (6.5%), benign biliary stenosis (BBS) in 2 patients (4.3%) and 1 patient for excluding
the disease due to jaundice (2.2%), prophylactic treatment in 1 patient pancreatic stenting (2.2%), biliary tract-related hydatid cyst
(2.2%) in 1 patient and pancreatic fistula in 1 patient (2.2%). In ERCP, 14 (30.4%) CP, 7 (15.2%) choledochal cysts, 11 (23.9%)
common choledochal stones, 4 (8.7%) sphincter dysfunction of Oddi, 3 (6.5%) BBS, 3 (6.5%) anastomotic stenosis, 1 (2.2%)
pancreatic fistula, 1 (2.2%) biliary tract-related hydatid cyst were diagnosed. Abnormal pancreaticobiliary junction was detected
in 6 (13%) patients and pancreatic divisium was detected in 5 (10.9%) patients. Endoscopic sphincterotomy was performed in 37
(80.4%) patients, and dilatation was performed in 10 (21.7%) patients. Stones were removed in 22 (47.8%) and stent was placed on
27 (58.6%). There were no major complications such as pancreatitis, bleeding or perforation.

Conclusion: If ERCP is performed by experienced people in the pediatric age group, it is a very reliable and effective diagnosis and

treatment method in children.

Giris

Endoskopik  retrograd  kolanjiopankreatografi
(ERCP) gastrointestinal endoskopi ile fluoroskopiyi
birlikte kullanan pankreas ve safra yollari
hastaliklarinda tani1 ve tedavi imkani saglayan bir
islemdir. Cocuklarda pankreotikobiliyer sistem
goriintiilemesinde  ultrasondan sonra ilk tercih
edilen yontem, girisimsel olmamasi ve iyonizan
radyasyon icermemesi nedeniyle Manyetik Rezonans
Kolanjiopankreatografidir (MRCP) (1). ERCP safra
kanal agacina ve pankreatik kanala ulagsmada cerrahi
ve transhepatik girisimlere gore daha az invaziv
oldugundan c¢ocuklarda terapdtik amacla daha cok
tercih edilmektedir. ERCP ilk kez 1968’de McCune ve
arkadaslari tarafindan tanimlanmis olup, Waye 1976°da
ilk defa eriskin duedonoskop kullanarak bir cocuk
hastada yaptigi ERCP’yi bildirmistir (2,3). Erigkin
popiilasyonda ERCP’nin etkinligi ve giivenilirligi
gosterilmistir (4). Ancak cocuklarda teknik ekipman
yetersizligi, anestezi zorluklari nedeniyle erigkine
gore daha az siklikla kullanilmaktadir. Siklikla
cocuk hastalara ERCP erigkin endoskopist tarafindan
eriskinlere gore tasarlanmis ekipmanlar ile yapilir (5).
ERCP yapilacak cocuklarda 12 aydan biiyiik olmak
veya 10 kg’in iizerinde olmak erigkin duedonoskop
kullanim1 icin giivenlidir (6). Cocuklarda yapilan
ERCP sayisi, erigkin literatiirde ERCP yapilan
hasta sayisinin oldukca altindadir (7). Bu ¢alismada
amacimiz merkezimizin deneyiminleri ile cocuklarda
ERCP endikasyonlari, yapilan iglemler ve yeni tedavi
yontemlerini paylasarak literatiire katkida bulunmaktir.

Gerec¢ ve Yontem

Hacettepe Universitesi Tip Fakiiltesi
Gastroenteroloji Endoskopi Unitesinde Kasim 2017 -

J Curr Pediatr 2021;19:373-378

Nisan 2020 tarihleri arasinda ERCP yapilan cocukluk
yas grubundaki (<18 yas) toplam 46 hastanin verileri,
klinik bulgu ve tanilari, ERCP endikasyonlar1, ERCP
tanilari, yapilan islemler ve yan etkileri yoniinden
retrospektif olarak incelendi. Tiim hastalar iglemden
once en az 8 saat a¢ birakildi. Tiim hastalar anestezi
boliimii tarafindan saglanan derin sedasyon altinda
OLYMPUS CLE- F10 151k kaynagina bagli, 15 kg’in
tizerindeki cocuklarda TJF-20, 15 kg altindakilerde
JF-20 yan goriislii duodenoskop ile tek bir erigkin
gastroenterolog tarafindan yapildi (E.P.). Hastalar
islem sirasinda anestezi ekibi tarafindan kardiyak ve
solunum monitorizasyonu ile entiibasyon gerekmeden
izlendi. Tiim ERCP iglemleri hastalarin islem Oncesi
hazirlik ve islem sonrasi en az 24 saat siiren gozlemleri
Pediyatrik Gastroenteroloji ekibi tarafindan yapildi.
Hastalara ERCP sonrasi pankreatiti onlemek icin
islemden once rektal 100 mg indometazin suppozituar
ve iglemden sonra ringer laktat infiizyonu yapildi (8.9).

Istatistiksel Analiz

Veriler SPSS 23.0 versiyonu kullanilarak frekans
tablolar1 ile hesaplanarak sayi ve yiizdeler ile ifade
edildi. Hacettepe Universitesi Etik Kurul onay1
2/2/2021 tarih ve 2021/ 03-26 sayili karari ile alindi.

Bulgular

Yirmi i hastada biliyer, 23’tinde pankreatik
endikasyonla olmak tizere 46 hastaya (29 K, %63,04)
toplam 77 (1-5) ERCP islemi yapildi. Hastalarin yas
ortalamas1 10,3+4,07 (smurlar; 2,08 yil -17,0 yil) idi.

ERCP oncesi klinik tan1 ve bulgulara bakildiginda
16 hastada koledok tagst siiphesi (%34,8), 9 hastada
kronik pankreatit (KP) ve agri (%19,6), 8 hastada
rekiirren akut pankreatit ataklari (RAP, %8,7), 4
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hastada KPve RAP (%8,7), 3 hastada karaciger nakli ve
kolestaz (%6,5), 2 hastada benign biliyer darlik (%4,3)
ve 1 hastada sarilik nedeniyle hastalik ekartasyonu igin
(%2 ,2), pankreatik kitle eksizyonu yapilacak 1 hastada
profilaktik pankreatik stent uygulanmast (%2,2), 1
hastada safra yolu ile iligkili kist hidatik (%2,2) ve 1
hastada pankreas fistiilii (%2,2) saptandi. ERCP’de,
14 (%304) hastada kronik pankreatit, 7 (%15.2)
hastada koledok kisti (2’si Forme fruste, 4’ii tip-1,
11 tip-3) (Sekil 1), 11 (%23,9) hastada koledok tasi
(Sekil 2), 4 (%8,7) hastada pankreatik Oddi sfinkter
disfonksiyonu (SOD, erken kronik pankreatit?), 3
(%6.5) hastada benign biliyer darlik, 3 (%6,5) hastada
anastomoz darlig1, 1 (%2,2) hastada pankreas fistiilii, 1
(%2 ,2) hastada safra yolu ile iligkili kist hidatik tanilar1
konuldu. Pankreas rezeksiyonu Oncesi proflaktik
stent takilan hastanin pankreas kanali normaldi.
Sadece 15 yasindaki opere koledok kisti olan ve
anastomoz hattinda tag siiphesi olan bir hastada (%2,2)
hepatikojejenostomi anastamoz hattina ulasilamadigi
icin kaniilasyon saglanmadi. Hastalarin 6’sinda (%13)
anormal pankreatikobiliyer bileske (APBB) tespit
edildi. Bunlarin 1’1 Komi tip-1I, 1’1 Komi tip-IIIA, 1’
Komi tip-IIA, 2’si Komi tip-IIB ve 1 hastada Komi
tipi tamimlanmamis olarak degerlendirildi. Hastalarin
5’inde (%10.,9) pankreas divisium tespit edildi (Tablo
1).

ERCP sirasinda 18’1 (%39,1) biliyer, 14°li (%30.4)
pankreatik olmak iizere major papilladan ve 5’1(%10.9)
minor papilladan pankreatik olmak iizere toplam 37
hastaya (%804) endoskopik sfinkterotomi yapildi.
Sfinkterotomi yapilmayan hastalar dis merkezde
daha 6nce sfinkterotomi yapilmis olan hastalardi. On
(%21,7) hastaya dilatasyon (3, papiller, 3 pankreatik,
1 biliyer, 2 hem papiller hem biliyer, 1 hem papiller
hem pankreatik) yapildi. Yirmi iki (%47.,8) hastadan
tas ¢ikarildr (13 koledok tasi, 2, pankreatik kanal tast,
3 APBJ’l1 hastalarda ortak kanalda tas). U¢ (%6.5)
hastada migre pankreas kanal stenti, 1 (%2,2) hastada
kist hidatige ait kist materyali ¢ikarildi. On bes
(%32,6) pankreatik, 6 (%13) biliyer, 6 (%13) ERCP
sonrast pankreatiti onlemek i¢in pankreatik olmak
tizere toplam 27 hastaya stent takildi (Tablo 2).

Calismamizda ERCP yapilan en kiigiik hasta 2 yag
1 ayliktt ve 12,6 kg idi. Bu hasta sarilikla presente
olup, ERCP ile tip-1 koledok Kkisti tanist alan, biliyer
sfinkterotomi ile birlikte, pankeratik major papilla
ve biliyer kanal dilatasyonu yapilip, biliyer stent

Sekil 2. Koledok tas1

uygulanan hastaydi. Yapilan ERCPislemleri sonucunda
hicbir hastamizda pankreatit, kanama, perforasyon
gibi major komplikasyonlar olmadi. Hastalarin 5’inde
(%10,8) islem sonras1 hafif karin agris1 olmasi diginda
bir yan etki goriilmedi.

Tartisma

ERCP yillardir pankreotikobiliyer hastaliklarin
tan1 ve tedavisinde kullanilmaktadir. ERCP yapan
endoskopistin tecriibesi ile iglem bagarist dogru
orantiliyken, komplikasyon orani ters orantilidir
(10). Pediyatrik gastroenterologlar arasinda ileri
endoskopi egitimi alma orani ¢ok azdir. ERCP’de
yetkin olabilmek i¢in en az 200 ERCP yapmig olmak
ve siirdlirmek i¢in yilda 50°den fazla islem yapilmasi
onerilmektedir (11). Bu nedenle cocuk hastalarda
ERCP siklikla eriskin gastroenterologlar tarafindan
yapilmaktadir.

Biliyer atrezi tamisinda ERCP’nin  roliiniin
arastirildig1 bir ¢aligmada ortalama yagi 58 giin ve
ortalama viicut agirliklart 4 kg olan 48 siit cocuguna
ERCP yapildig1 bildirilmigtir (12). Baska bir ¢calismada
20 yiullik siirede, 626 cocuk hastaya (ortalama yas 4

J Curr Pediatr 2021;19:373-378
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Tablo 1. Hastalarin tanisal 6zellikleri, ERCP endikasyonlar1, presentasyonlar: ve ERCP tanilari

Hasta sayisi (n) Cinsiyet K/E

Yas (yil)
ERCP endikasyonu
(Biliyer/pankreatik)
Kaniilasyon basarisi
Presentasyon
Pankreatik
KP 9 (%19.,6)
RAP 8 (%174)
KP/RAP 4 (%8.,7)
Profilaktik stent 1(%2,1)
Pankreas fistiilii 1(%2,1)
ERCEP tanisi
KP 14 (%304)
Koledok tas1 11 (%23.9)
Koledok kisti 7 (%15.2)
FF
Tip 1 4
Tip 3 1

46 (29/17)

10,3+4.07 (2,08 -17)

23/23

45 (%97,8)

Biliyer

Benign biliyer darlik 2 (%4.3)
Koledok tag1 siiphesi 16 (%34.8)
Sarilik/ekartasyon tanisi 1(%2,1)
Karaciger nakli/kolestaz 3 (%6.5)
Kist hidatik 1 (%2,1)
SOD/erken KP? 4 (%8.7)
Benign biliyer darlik 3 (%6.5)
Anastomoz darlig1 3 (%6.5)
Pankreas fistiilii 1 %22)
Kist hidatik 1 (%2,2)
Normal kanal 1(%2,2)

*KP: Kronik pankreatit, RAP: Rekiirren akut pankreatit, SOD:oddi sfinkter disfonksiyonu,

FF: Forme-fruste kisti

yil 11 ay) 856 ERCP islemi (%58.8 terapotik, %41,2
tanisal) yapilmis. Bu hastalarda viicut agirligr 12 kg
tizerinde olanlarda erigkin duedonoskop, 1.4 - 12 kg
arasinda olanlara Pediyatrik duedonoskop kullanildigi
bildirilmigtir (13). Literatiirdeki erigkin duedonoskop
kullanilarak yapilan terapotik ERCP yapilan en diigiik
viicut agirligiyla benzer olarak calismamizdaki en
kiictik hasta 2 y1l 1 aylik olup, 12,6 kg idi.

Literatiirde ¢ocuklarda ERCP’nin en sik endikasyonu
olarak tekrarlayan pankreatit bildirilmistir (7,11,14).
ERCP komplikasyonlarinin incelendigi bir meta-
analizinde, 2612 cocuk ve 3666 islemde %54 biliyer,
%38 pankreatik ve %8 diger endikasyonlarla ERCP
yapildig1 belirlenmis ve ortalama komplikasyon orani
%6 olarak bulunmustur (15). Calismamizda hastalarin
%50’sine biliyer, %50’sine pankreatik endikasyonla
ERCP yapilmis olup, pankreatik endikasyonlarin da
biliyer endikasyonlar kadar ¢cok oldugu goriilmiistiir.

J Curr Pediatr 2021;19:373-378

ERCP’de papilla kaniilasyonunda literatiirde
bildirilen basart orant %89.5 ile %97,5 arasinda
degismektedir (14,16). Caligmamizda da ERCP
yapilan 46 hastanin %97,8’inde basarili kaniilasyon
saglandi. Sadece koledok kisti nedeniyle opere olan
bir hastada hepatikojejenostomi anastamoz hattina
ulagilamadigr i¢in kaniilasyon saglanamamustir.

Koledok kistleri (KK), intrahepatik veya
ekstrahepatik safra kanallarinin konjenital kistik
dilatasyonlaridir. KK’lerin cofu c¢ocuklukta teshis
edilir. KK’leri tip I-IV olarak siniflandirilirken,
1977°de Todani ve arkadaglari tarafindan tip V biliyer
kistler veya Caroli hastali1 eklenerek bes tip olarak
degistirilmistir (17). Forme fruste bir koledok Kkisti
varyantt olup, anormal bir pankreatikobiliyer islev
bozuklugu ile uzun ortak kanal ve ortak safra kanalinin
minimal dilatasyonu ile olugur (18). Calismamizda
ERCP ile 7 (%15,2) hastada koledok Kkisti tespit
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Tablo 2. ERCP ile yapilan terapotik islemler

ERCP’de yapilan islem (n/ %)
Sfinkterotomi 37 (%804)
Biliyer 18 (%39,1)
MaPES 14 (%30.4)
MiPES 5(%10.9)
Dilatasyon 10 (%21,7)
Papiller 3 (%6.5)
Pankreatik 3 (%6.5)
Biliyer 1(%2,2)
Biliyer +papiller 2 (%4.,3)
Pankreatik+papiller 1 (%2,2)
Tas ¢ikarilmasi 22 (%478)
Koledok 13 (%28.3)
Pankreatik kanal 2 (%4.3)
APBB’da ortak kanal 3 (%6.5)
Migre stent 3 (%6.5)
Kist materyali 1(%2,2)
Stent yerlestirilmesi 27 (%58,6)
Pankreatik kanal 15 (%32.,6)
Biliyer 6 (%13)
:J’l(j(s):] Elgl(silP pankreatit 6 (%13)

MaPES: Major papilladan endoskopik sfinkterotomi, MiPES: Minor papilladan
endoskopik sfinkterotomi, APBB: Anormal pankreatikobiliyer bileske

edilmis olup, bunlar Todani siniflamasina gore 4’ii tip
I, I’i tip IIT ve 2’si Forme fruste koledok kisti olarak
tanimlanmustir.

Ana pankreas kanali ve ortak safra kanali birlikte
bir kanal olusturarak duedonuma acilir. Ortak kanalin
uzunlugu 1 mm ile 12 mm arasinda degisir, ortalama
uzunluk 44 mm’dir. Anormal pankreatikobiliyer
bileske (APBB), pankreas ve safra yollarinin
duodenum duvarmin diginda birleserek uzun ortak
kanal olusturmasiyla olusan konjenital bir anomalidir
(19). Toplumun yaklagik olarak %50-80’inde koledok
ve ana pankreas kanali birleserek duodenuma agilir.
Normalde bu birlesme Oddi sfinkteri igindedir.
Oddi sfinkteri pankreas ve safra kanallarinin distal
ucunda yer alir. Sfinkter sayesinde pankreatikobiliyer
sekresyonlarin  duodenuma akmasi saglanirken,
duodenum iceriginin geriye refliisii ve biliyer salgi ile
pankreatik salginin birbirine karigsmasi engellenir. Bu
yapimnin bozulmasi sfinkter fonksiyonlarmin ortadan
kalkmasma neden olur. Bu agilim anomalileri icin

yapilmis olan Komi siniflamas: kullanilabilir (20).
Hastalarimizin 6’sinda (%13) APBB tespit edilmis
olup, komi siniflamasina gore siniflandirilmistir ve 4
(%8,7) hastada pankreatik Oddi sfinkter disfonksiyonu
tespit edilmisgtir.

Pankreas  divisium, pankreasin embryolojik
gelisim siirecinde ventral ve dorsal pankreas kanalinin
flizyonunun olmamas ile ortaya ¢cikmaktadir. Diinya
capindaki niifusta yaklagik %3-%14 oraninda goriiliir.
Hastalarimizin 5’inde (%10,9) pankreas divisium
tespit edildi. Karacigerde kist hidatik nedeniyle
takip edilen hastanin, karin agrist nedeniyle yapilan
hepatobiliyer US’de koledok dilatasyonu olmasi
nedeniyle MRCP cekildi. MRCP’de safra kesesinde
hipointens alanlar, koledok dilate ve icinde hipointens
dolum defektleri, solda intrahepatik safra kanalinda
hafif dilatasyon goriilmesi nedeniyle ERCP yapildi.
ERCP’de intrahepatik safra yollari normal genislikte,
koledok 15 mm olarak genisti. Bagingli kolanjiografiye
ragmen Kkistle iligki gosterilemedi. Bu hastaya biliyer
sfinkterotomi yapilarak balonla az miktarda ¢amur/
kiiciik tas benzeri materyal temizlendi. Karaciger
nakli olup, kolestaz nedeniyle bagvuran 3 hastada da
ERCP’de anostamoz darlig1 goriiliip balonla dilatasyon
yapilip, stent konularak kolestaz tablosu geriledi.

Cocuklarda 3000’den fazla ERCP’yi iceren 32
calismay1 igeren sistematik bir derlemede ERCP’ye
bagli komplikasyon orant %6’dir. ERCP sonrasi
komplikasyonlar, terapotik ~ERCP  uygulanan
cocuklarda daha sik goriilmektedir Komplikasyonlar
arasinda  pankreatit, enfeksiyon, kanama ve
perforasyon olmakla birlikte, en yaygin komplikasyon
ERCP sonras1 pankreatittir (15). Genel olarak, major
komplikasyon oranmi diigiiktiir. Calismamizda yapilan
islemler sonucunda hicbir hastamizda ERCP sonrasi
pankreatit, kanama, perforasyon, kolanjit gibi major
komplikasyonlar goriilmedi. Sadece 5 hastada islem
sonrasi hafif karin agrist oldu.

Calismamizin kisitlayici yonleri retrospektif olmast
ve uzun donem sonuglari icermemesidir. Sonug olarak
Pediyatrik yas grubunda ERCP’nin deneyimli kisiler
tarafindan yapildig1 takdirde c¢ocuklarda oldukga
giivenilir, etkili bir tan1 ve tedavi yontemi oldugunu
diisiiniiyoruz.

Etik
Etik Kurul Onay1: Hacettepe Universitesi Etik

Kurul onay1 2/2/2021 tarih ve 2021/ 03-26 sayili karar1
ile alind1.
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Cikar Catismasi: Yazarlar tarafindan cikar

catigmasi bildirilmemistir.

Finansal Destek: Yazarlar tarafindan finansal

destek almadiklart bildirilmistir.
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Abstract

Introduction: Cow’s milk allergy (CMA) is described as immunological reaction
against to one or more milk proteins. It is known that CMA which affects about
1-3% of the general population is the most commonly seen food allergy in infants
and children. It is well known that a tolerance develops and prognosis is better
during the first three years of the life. In the present study, we aimed to investigate
the natural course of cases diagnosed with CMA and to determine the factors
which have impact on the tolerance development.

Materials and Methods: Medical records of cases who have been followed for
CMA were retrospectively reviewed. Gender, age at first symptom, breastfeeding
duration, family atopy history, multiple food allergies, concomitant allergic
diseases, inhalant allergy sensitivity and clinical manifestation of cases were
assessed. Also, prick test results, milk-specific IgE, casein-specific IgE and the
reactions that developed during food challenge test were evaluated.

Results: The age at first symptom was mean 4+2,3 months. Twenty-two percent of
patients had a positive family history of atopy and 30% had multiple food allergies.
There were concomitant allergic disorders in 58% of patients. Skin (93.8%),
gastrointestinal system (GIS) (24.7%) and respiratory system (18.5%) symptoms
were most commonly seen. The percentage of tolerance development by the years
was determined as 41% for the first year, 64% for the second year and 75% for the
third year. Milk-specific IgE level at the time of diagnosis (p=0.010) and asthma

Keywords presence (p=0.010) were found significant risk factors for persistent CMA.
Cow’s milk allergy, prognosis, tolerance, Conclusion: Clinical parameters and allergy tests may help to predict the prognosis
child of CMA. Milk-specific IgE level at the time of diagnosis is the risk factor for
persistent CMA.
Anahtar kelimeler .
Inek siitii alerjisi, prognoz, tolerans, cocuk Oz
Giris: Inek siitii alerjisi (ISA) bir ya da daha fazla siit proteinine kars1 olusan
Received/Gelig Tarihi : 14/07/2021 immiinolojik reaksiyon olarak tanimlanir. Bebekler ve cocuklarda en sik goriilen
Accepted/Kabul Tarihi : 10/11/2021 besin alerjisi olup, genel populasyonun %]1-3’iinii etkilemektedir. Hayatin ilk
i¢ yilinda genellikle tolerans gelistigi ve prognozun iyi oldugu bildirilmektedir.
DOI:10.4274/jcp.2021.55477 Caligmamizda ISA tanisi almis hastalarin dogal seyrinin aragtirilmasi ve tolerans

gelisimine etki eden faktorlerin belirlenmesi amaglandi.

Gerec ve Yontem: Calisma ISA tanisi ile takip edilen olgularn dosyalarmin
geriye doniik taranarak degerlendirilmesi ile yapildi. Hastalarin cinsiyetleri, ilk
semptom yasl, anne siitii alma siiresi, ailede atopi Oykiisii, coklu besin alerjisi, ek
alerjik hastalik varligi, inhalen alerjen duyarliligi ve klinik bulgulari belirlendi.
Hastalarin prik test sonuglari, siit spesifik IgE ve kazein spesifik IgE diizeyleri ve
tolerans gelisimi iizerine olan etkileri degerlendirildi.
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Bulgular: Hastalarin ilk semptom yasi ortalama 4+2,3 aydi. Hastalarin %22’sinde ailede atopi Oykiisii ve %30’unda coklu besin
alerjisi mevcuttu. Hastalarin %58’inde ek alerjik hastalik vardi. Hastalarda goriilen en sik semptom, %93.8 cilt bulgular1, %24,7
GIS bulgular ve %18,5 solunum sistemi bulgulartydi. Hastalarin yillara gore tolerans gelistirme oranlart; ilk yilda %41, ikinci yilda
%64, iictincii yilda %75 olarak bulundu. Tan1 aninda yiiksek siit spesifik IgE diizeyi (p=0,010) ve astim varli§1 (p=0,010) persistan

ISA igin risk faktorii olarak belirlendi.

Sonuc: Klinik parametreler ve alerji testleri ISA’da prognozun berlilenmesinde yardimei olabilir. Tan1 anindaki siit spesifik IgE

yiiksekligi persistan ISA icin risk faktoriidiir.

Introduction

Cow’s milk allergy (CMA) is described as an
immunological reaction against one or more milk
proteins (1). Cow’s milk is the first outsider protein
involved in the diet of newborns. It is known that CMA
which affects about 1-3% of the general population is
the most commonly seen food allergy in infants and
children (1-3).

In patients with CMA, manifestations vary based
on the immunological mechanism (4). Based on the
underlying immunopathology, reactions are classified
as follows; 1- IgE-mediated, 2- mixed IgE and non-
IgE-mediated and 3- non-IgE-mediated (5).

In general, allergic diseases emerge during a
chronological course which also described as an
allergic march (6). Cow’s milk allergy is the first
seen clinical form of atopy. Children with CMA have
a risk for the development of atopic dermatitis in the
early period and asthma, allergic rhinitis and inhalant
allergen sensitivity in the forthcoming years. It is
known that most patients acquire tolerance up to 3
years, and the prognosis is better (2,7). In the previous
studies, the natural course of CMA and factors which
have an effect on the prognosis were investigated, but
variable results have been reported.

In the present study, demographics, clinical
manifestations, skin prick test results, food-
specific IgE levels of cases diagnosed with CMA
were retrospectively analyzed. This study aimed
to investigate the natural course of the disease and
to determine the factors which affect the tolerance
development.

Materials and Methos

This study was performed reviewing the medical
records of patients diagnosed with CMA between
August 2011 and August 2014. Ethics committee
approval was obtained from Bursa Uludag University
Local Ethics Committee.

J Curr Pediatr 2021;19:379-386

Study Sample: CMA was diagnosed based on clinic
history, allergy tests, elimination of cow’s milk from
diet and oral food challenge test. Non-IgE-mediated
CMA was diagnosed if symptoms disappear following
the elimination of cow’s milk from diet and reappear
the following feeding by cow’s milk as well as related
clinic symptom presence. Data including gender,
age at first symptom, breastfeeding duration, the
age of the starting of complementary foods, family
history of atopy, multiple food allergies, concomitant
disease presence, inhalant allergen sensitivity, clinical
manifestations, type of the milk protein intake were
evaluated by medical chart review. Additionally, the
results of the prick test and the levels of total IgE, milk-
and casein-specific IgE were assessed. Tolerance was
defined by a negative open CM challenge followed by
regular consumption of an age-appropriate quantity of
CM at home, without any symptoms.

Laboratory Methods

Skin Prick Testing (SPT): Sensitivity against to
inhalant allergens (Dermatophagoides pteronyssinus
and fariena, Alternaria, pollen mixture), to foods (milk,
egg, peanut) and to latex were evaluated by prick
testing method. The reaction was considered positive
when the mean induration diameter was at least 3 mm
greater than that of the negative control. Diagnostic
reliability of prick test for cow’s milk was =8 mm for
children under the age of 2 and of =6 mm for children
above the age of 2.

Total IgE Measurement: Total IgE level was
measured by a chemiluminescent method using
Immulite 2000 (Siemens) equipment and results were
presented as kU/L. Results above the age-specific
normal range were established to be high (8).

Food-Specific IgE Measurement: Cow’s milk
and casein-specific IgE levels were measured from
serum samples by FEIA method using ImmunoCAP
(Pharmacia) device and the level of =0.35 KUA/L was
accepted as positive. Milk-specific IgE levels of >15
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kUA/I in children under 2 years old and >5 kUA/I in
children above 2 years old were considered to be high
9.

Oral food challenge test: As a routine practice,
test procedure and risks were initially explained to
the families then informed consent was obtained
from all patients’ parents. All patients were examined
in Pediatric Allergy Policlinic before starting the
test. Necessary preparations were made for possible
emergency situations which may develop during
the test. In healthy cases who had normal physical
examination finding, cow’s milk was administered
in increasing amounts over 20 minutes intervals. The
test was terminated when the objective symptoms had
developed. If no reaction was seen during the test,
parents were informed about late reactions such as
GIS manifestations and eczema. Then, patients were
discharged after 4-hour monitoring. Parents were
asked to report any delayed reactions which may occur
into 72 hours after the test.

Statistical Analysis

Results were assessed using SPSS for Windows
13.0 Statistics software. Categorical data were given
as number and percentage; numerical data were
expressed as mean xstandard deviation (SD). Chi-
square test was carried out to compare the categorical
measurements. In independent samples, numerical data
were compared using Student T-test when providing
the assumptions or Mann-Whitney U test when not
providing the assumptions. Mann-Whitney U-test was
used to compare two independent groups, and Pearson
chi-square test or Fisher’s chi-square test was used
to compare the categorical variables. Multivariate
Logistic Regression analysis was used to determine
which measurements can be used to ascertain the risk
factor. P<0.05 was considered statistically significant.

Results

Totally, 81 patients with CMA were included.
Characteristics of patients are shown in Table 1. Fifty-
three (65%) of patients were male. For the whole study
group, the mean follow-up duration was 19+10,8
months, age at first symptom was 4+2,3 months,
breastfeeding duration was 15+7,8 months, and age
of the starting complementary foods was 54 +0,8
months. Family history was positive for atopy in 18
patients (22%). 24 patients (30%) had multiple food

Table 1. Characteristics of patients with cow’s milk
allergy

Results
Total numbers of patients 81
Gender
Male 53 (65)
Follow-up duration (month) 19+10.8
Age at first symptom (month) 4+2.3
Breastfeeding duration (month) 15+7.8
?n%;: I:)tt;l ;he starting complementary foods 54408
Positive family history ofatopy 18 (22)
Multiple food allergy presence 24 (30)
Egg 23 (28)
Hazelnut 33.7)
Fish 1(1.2)
Concomitant allergic disease presence 47 (58)
Asthma 8 (10)
Rhinitis 11 (14)
Atopic dermatitis 31 (38)
Inhalant allergen sensitivity 5(6)
Clinical manifestations
Skin symptoms 76 (94)
Urticaria 63 (78)
Angioedema 29 (36)
Atopic dermatitis 31 (38)
Gastrointestinal system symptoms 20 (25)
Vomiting 11 (14)
Diarrhea 4 (5)
Bloody stool 8 (10)
Respiratory system symptoms 15 (18.5)
Wheeze 12 (15)
Dyspnea 9 (11)
Rhinitis 4 (5)
Anaphylaxis 16 (20)

*Data were expressed as n (%) and mean + SD

allergies; egg was the most commonly observed food
allergy which was seen in 23 (28%) patients, hazelnut
and fish allergies was determined in 3 (3.7%) and 1
(1.2%) patients, respectively. 47 of patients (58%) had
concomitant allergic disease including asthma in 8
patients (10%), rhinitis in 11 patients (14%) and atopic
dermatitis in 31 patients (38%). In 5 patients, inhalant
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allergen sensitivity was observed (6.2%), in which all
were mite allergy.

Most frequently seen clinical manifestations were
in skin, which was seen in 76 patients (94%), 20
patients (25%) had GIS symptoms and 15 (18.5%)
had respiratory symptoms. Anaphylaxis development
following cow’s milk protein intake was noted in 16
patients (20%).

Complimentary food which caused the first allergic
reaction was formula feed in 32 patients (39.5%),
yogurt in 25 (31%) patients and milk pudding in 6
(7.4%) patients. The allergic reaction was reported in
18 of patients (22%) while breastfeeding.

Evaluation of Tolerance Development: Of 81
patients included the study, 53 (65%) completed
the 3-year follow-up period; cow’s milk tolerance
developed in 40 patients (75%) but sensitivity was
ongoing in 13 patients (25%) at the end of the 3-year
follow-up period. When we analyzed improvement
rates by years, it was 41% (n=22) within one year,
64% (n=34) within two years and 75% (n=40) within
three years.

Comparison of characteristics between the patients
acquired tolerance at the end of the 3-year follow-up
and patients with persistent CMA is shown in Table 2.
Asthma was not seen in patients acquired tolerance,
and it was seen in 5 patients (38.5%) with persistent
CMA (p<0.001). Inhalant allergen sensitivity was
seen in one patient (2.5%) acquired tolerance and in 3
patients (23%) with persistent CMA. Inhalant allergen
sensitivity was found to be statistically significant in
patients with persistent CMA (p=0.042). In patients
with persistent CMA, there was urticaria/angioedema
in 84.6%, respiratory system symptoms in 61.5% and
anaphylaxis in 77% of cases which were significantly
higher compared to those in patients acquired tolerance
(p<0.001).

Comparison of Laboratory Findings of Patients
Becoming Tolerant: Table 3 shows a comparison of
laboratory findings of patients at the time of diagnosis.
At the diagnosis time, induration diameter during the
skin prick test with cow’s milk was above the predictive
value in 3 patients (8.6%) acquired tolerance and 11
patients (92%) with persistent CMA (p<0.001). Total
IgE level was found higher than normal range by age in
23 patients (59%) acquired tolerance and in 10 patients
(77%) with persistent CMA (p=0.328). Milk-specific
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Table 2. Comparison of characteristics of patients with or
without against cow’s milk tolerance

Tolerance development
Yes No

(n=40) (n=13) P

n % n %
Gender 1.00
Male 28 (70) 9 (69)
ﬁﬁﬁ If‘t‘h‘)""s‘ symptom 4406 52 0570
Breastfeeding duration 13,6275 21466 <0001
(month)
OPf"Zitt(i);‘;fam“y history 15300 2(154) 0473
Multiple food allergy 14 (35) 2(154) 0.299
Concomitant diseases 21 (52.5) 9 (69) 0.349
Asthma 0 (0) 5(38.5) <0.001
Rhinitis 6 (15) 1(7.7) 0.667
Atopic dermatitis 15(375)  2(154) 0.183
Inhatant ;‘“ergen 12.5) 3 (23) 0042
CMA Clinical
Manifestations
Skin symptoms 38 (95) 13 (100) 1.00
Urticaria 34 (85) 12 (92) 0.667
Angioedema 7(17.5) 11 (84.6) <0.001
Atopic dermatitis 15 (37.5) 2(154) 0.183
g‘*j}g{f&ry system 3(75) 8(61.5)  <0.001
Wheezing 2.(5) 6 (46) 0.002
Dyspnea 0 6 (46) <0.001
Rhinitis 0 3(23) 0012
GIS symptoms 7(17.5) 6 (46) 0.061
Vomiting 2 (5) 6 (46) 0.002
Diarrhea 3(7.5) 0 0.567
Bloody stool 4 (%10) 0 0.561
Anaphylaxis 4 (10) 10 (77) <0.001

*Data were expressed as n (%) and mean = SD, CMA: Cow’s milk allergy, GIS:
Gastrointestinal system

IgE level was 3,59 kUA/L in patients acquired
tolerance and 51+37 kUA/L in patients with persistent
CMA (p<0.001). Also, casein-specific IgE level was
1,8+7,5 kU/L in patients acquired tolerance and 28+27
kU/L in persistent CMA; it was significantly higher in
patients with persistent CMA compared to the others
(p<0.001).
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Table 3. Comparison of laboratory findings of patients
with or without cow’s milk tolerance

Tolerance development

Yes No p
n % n %

Cow’s milk skin prick
test positivity test
positivity

35 (87.5) 12 (92) 1

Patients with prick test
induration diameter
higher than predictive
value

Total IgE ( kU/L)

Patients with total IgE
results higher than the
normal range

Milk-specific IgE
(kUA/L)

Patients with Milk-
specific IgE results
higher than the normal
range

3 (8.6) 11(92) <0.001

116+122 265£299  0.046

23 (59) 10(77) 0328

3.549 51437 <0.001

3(7.7) 10 (77) <0.001

Casein-specific IgE
(KUA/L)

Patients with Casein-

specific IgE results 13)
higher than the normal

range

1.8+7.5 28+27 <0.001

10 (77) <0.001

*Data were expressed as n (%) and mean + SD

Multivariate Logistic Regression analysis was
performed to determine the factors which affect the
tolerance development to cow’s milk (Table 4). It
was found that higher milk-specific IgE level at the
time of diagnosis is a risk factor for persistent CMA.
It was determined that higher milk-specific IgE level
increased 1.10-fold (95% CI: 1,03-1,17; p=0.004) the
persistent CMA risk as shown in Table 4.

Discussion

In the present study, 65% of patients were male.
It has been reported that male gender is a risk factor
for CMA during childhood and CMA is seen more
commonly in males (2, 10-12). In accordance with the
literature, a number of male cases were found higher
in our study.

Positive family history of atopy is a known risk
factor for the development of atopic diseases in
children. In a study by Santos et al. (11) who assessed
139 patients with CMA, positive family history of

Table 4. Multivariate Logistic Regression Analysis of an
independent risk factor for persistent cow’s milk allergy

Odds Ratio 95% Confidence

Measurements p

(OR) Interval for OR
Asthma presence 0.010 1196.898 5.578-256825.25
Milk-specific IgE~ 0.010 1.070 1.017-1.127

atopy has been reported at the rate of 35%. Dias et
al. (13) have reported that 53% of patients >2 years
old with CMA have a positive family history of atopy.
The family history of atopy was positive in 22% of our
patients.

Multiple food allergies were determined in 24
patients (30%) with CMA in our study. Food allergy
incidence may vary by age and geographic area.
Skripak et al. (10) have reported that 91% of their
cases were allergic to multiple foods coexisting egg
(79%), peanut (73%), tree nut (51%), soya (41%) and
wheat (36%). In accordance with the literature, the
most frequently coexisting second allergen was egg
(28%) which was seen in 23 patients in our study. The
others were hazelnut in 3 patients (3.7%) and fish in 1
patient (1.2%).

Allergic diseases emerge within a chronological
course which is also described as an allergic march.
It has been reported that children with CMA have a
risk for the development of atopic dermatitis during
the early period of disease and asthma, allergic
rhinitis and inhalant allergen sensitivity occurrence
for forthcoming years (10,11,14). In our study, the
concomitant allergic disease was found in 47 patients
(58%). Of them, 8 (10%) had asthma, 11 (14%) had
rhinitis and 31 had (38%) atopic dermatitis. There
was an inhalant allergen sensitivity in 5 patients
(6%). Saarinen et al. (14) prospectively followed 118
children with the diagnosis of CMA until they were
8.6-years-old. The authors have reported asthma in
25.8%, rhinoconjunctivitis in 52.6%, atopic dermatitis
in 76.7% and inhalant allergen sensitivity in 59.5%
of cases. Our results confirmed that most frequent
coexisting disease is atopic dermatitis in the early
period. In our study, asthma, allergic rhinitis, and
inhalant allergen sensitivity rates were found lower
than those in literature. It was thought that this
inconsistency may be due to our relatively shorter
follow-up period (1-43 months).

In our study, most commonly seen clinical
manifestations were skin (urticaria, angioedema,
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atopic dermatitis) in 76 patients (94%), GIS (vomiting,
diarrhoea, bloody stool) in 20 patients (24.7%) and
respiratory system symptoms (wheezing, dyspnea,
rhinitis) in 15 patients (18.5%). Although CMA causes
various clinical evidence, skin manifestations were
most frequently reported in the literature (11,13).
Anaphylaxis was determined in 16 cases (20%) in
our study which were higher compared to those
in the literature (11,13). Because our institute is a
tertiary hospital, patients with more severe clinical
manifestations may be referred to us. Hence, the
discrepancy may be a result of this situation.

Foods caused first allergic reaction were formula
feed in 32 patients (39.5%), yogurt in 25 cases
(31%) and milk pudding in 6 patients (7.4%). First
allergic reaction occurred in 18 of cases (22%) during
breastfeeding. In a previous study, triggering factors
were formula feed, breast milk, yogurt, partially
hydrolyzed feed and deeply hydrolized feed or cow’s
milk in 81%, 3.8%, 1.5%, 5.3% 0.8% of CMA cases,
respectively (12). In accordance with the literature,
formula feed was found to be the most common cause
of first allergic reaction in our study.

In our study, tolerance developed in 40 of 53
patients (75%) during the 3-year follow-up period.
Improvement rates by years were 41% for the first
year, 64% for the second year and 75% for the third
year. It is known that most patients acquire tolerance to
cow’s milk until they are 3-year-old, and the prognosis
is better (12,15,16). In a previous cohort study, a total
of 1749 neonatal were followed during 15 years and
tolerance development has been reported in 56%
of infants diagnosed with CMA within 1 year of
appearance. The rate was 77% for the second year and
87% for the third year (7). In another study, tolerance
rate was reported 19.8% for the fourth year, 42% for
the eighth year (10). Also, Bishop et al. (17) reported
the tolerance rates as 28% for the second year and 56%
for the fourth year.

In our study, we aimed to compare the characteristics
of cases acquired or not acquired tolerance. Seventy
percent of patients acquired tolerance and 69% of
patients with persistent CMA were male. No sex
difference was found for tolerance development in
other studies (11,18). Similarly, in accordance with
the literature, we did not find any effect of gender
distribution on tolerance development.

It has been reported that age at first symptom is
not associated with persistent CMA (11,19). We also
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found that age at first symptom did not differ between
patients acquired tolerance or persistent CMA.

Breastfeeding duration was 15.5 months (range;
1-26 months) in patients acquired tolerance and 24
months (range; 7-25 months) in patients with persistent
CMA (p<0.001). In a study by Vanto et al. (12), the
authors have reported that breastfeeding duration is
longer in cases with persistent CMA than patients
acquired tolerance, and they have suggested that
cellular cytokine and the other compounds in breast
milk may be associated with persistent CMA. Suh et
al. (19) have reported that breastfeeding duration has
no effect on tolerance development in cases of atopic
dermatitis and CMA. Although variable results have
been reported in the literature, breastfeeding duration
was longer in our cases with persistent CMA. We are
considering that families continue to give breast milk
for a long time believing that children are insufficiency
nourished because of the elimination diet.

In the literature, positive family history of atopy
has been reported to be a risk factor for persistent
CMA (11,13,18). In contrast, Goldber et al. (20) have
suggested that atopy history reported by the families
may be misleading, and it may be insufficient for
predicting persistent CMA in children. Positive family
history of atopy was not associated with persistent
CMA in our study. It has been reported that a positive
family history of atopy is an independent risk factor
for the other allergic disorders and inhalant allergen
sensitivity (11). Although there are different results in
the literature, we suggest that considering the atopy
which diagnosed by a physician is more accurate
approach.

Multiple food allergies were determined in 35% of
cases acquired tolerance and in 15.4% of cases with
persistent CMA.. In a previous study (10), it was found
that allergy against to other foods remained in 18% of
patients when they became 4-year-old even cases had
acquired tolerance to cow’s milk suggesting no effect
of multiple food allergies on tolerance development.
Santos et al. (11) have reported that presence of allergy
against other foods is a risk factor for persistent CMA.
Although there are different results in literature, we
found no effect of multiple food allergies on tolerance
development.

According to the literature, asthma prevalence
is higher in children with persistent CMA (14-16,
21). Consistent with the literature, asthma presence
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was found higher in children with persistent CMA
compared to children acquired tolerance in our study.
Skpirak et al. (10) have suggested that the presence of
asthma and rhinitis are associated with poor tolerance
development. Santos et al. (11) have reported that the
presence of asthma is a risk factor for persistent CMA.

In our study, angioedema was observed in 84.6%,
respiratory system symptoms in 61.5% and anaphylaxis
in 77% of cases with persistent CMA which all were
significantly higher than those in patients acquired
tolerance. Santos et al. (11) reported significantly
higher rates for skin manifestations, angioedema and
respiratory system symptoms in patients with persistent
CMA older than 2 years old compared to patients
acquired tolerance smaller than 2 years old. Early
respiratory symptoms as well as skin manifestations,
and more severe disease at the time of diagnosis
have been reported to be risk factor for persistent
CMA (22). Similarly, angioedema, respiratory
system manifestations and anaphylaxis were found
higher in persistent CMA patients. We concluded that
persistent CMA may result from more severe clinical
manifestations at the early period of disease.

It is known that extended induration diameter
during the prick test negatively influences the tolerance
development and it is a risk factor for persistent
CMA (14,18). Santos et al. (11) found that induration
diameter of >10 mm was associated with delayed
tolerance. In another study, induration diameter of >5
mm was associated with persistent CMA over four-
year-old (12). In our study, induration diameter of
=8 mm for children smaller than 2 years old and =6
mm for children older than 2 years old correlated with
persistent CMA.

Milk-specific IgE value was found to be above the
predictive level in 7.7% of patients acquired tolerance
and in 77% of patients with persistent CMA in our
study. It is known that increased milk-specific IgE
level has a negative effect on tolerance development
and it is a risk factor for persistent CMA (10-12,15,23-
25). Consistently, increased milk-specific IgE level
was a risk factor for persistent CMA in our study. In
a study by Chatchatee et al. (26), increased casein-
specific IgE level was found to be associated with
persistent CMA independently of patient’s age. In our
study, casein-specific IgE levels were significantly
higher in patients with persistent CMA.

Conclusion

In conclusion, clinical parameters and allergy
test results may help to predict the prognosis of
CMA. Children with CMA should be followed for
the development of the other atopic disorders. Novel
studies are needed to establish risk factors for tolerance
development or persistence in CMA.
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Oz

Giris: Yenidogan tromboembolileri nadir olmakla birlikte siklikla yenidogan yogun
bakim iinitesinde izlenen hastalarda santral kateter iligkili olarak goriilmektedir. Daha
nadir olmak iizere intrauterin donemde gelisen tromboembolik olaylar literatiirde
mevcuttur.

Olgu Sunumu: Hastamiz zamaninda dogan ikiz esi olup dogumdan hemen
sonra intrauterin baglangicli sag ulnar arter tromboembolisi tanisi konulmustur.
Bebege diisiik molekiil agirlikli heparin tedavisi verilmis ancak izlemde ekstremite
koruyucu amputasyon yapilmasi gerekmistir. Bebegin trombofili panelinde
heterozigot MHTFR677C>T ve FI120210G>A mutasyonlar1 saptanmigtir.

Sonu¢: Burada heterozigot mutasyonlarn zemininde ikiz gebelik 6nemli bir
risk faktorii olarak degerlendirilmistir. Literatiir esliginde sunulan bu olgunun
klinisyenlerin deneyimini arttiracagini diisiinmekteyiz.

Abstract

Introduction: While neonatal thromboembolism is uncommon, it is frequently
seen in newborn infants with central catheters who are monitored in the neonatal
intensive care unit. There is several case reports on rare thromboembolic events
that occur during the intrauterine period.

Case Report: Our patient was a term twin infant who was diagnosed with
intrauterine onset right ulnar artery thromboembolism shortly after birth. The baby
was given low molecular weight heparin treatment, but limb-sparing amputation
was required during follow-up. The analysis of thrombophilic genetic mutations of
the infant revealed heterozygous MHTFR677C> T and FI120210G> A mutations.
Conclusion: On the basis of heterozygous mutations, twin pregnancy has been
assessed as a significant risk factor. We believe that the case presented with the
literature will help clinicians gain more experience.
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Giris

Cocukluk ¢agi trombozlarinin %10’u yenidogan
doneminde goriilmektedir. Yenidogan doneminde
prokoagiilan ve antikoagiilan sistem arasindaki
hassas terazinin maternal, plasental, edinsel veya
herediter nedenlerle pihtilagsma lehine bozulmasi
tromboembolik olay ile sonuglanmaktadir. Bu
etiyolojik bagliklar altinda maternal ve plasental
nedenler arasinda infertilite, otoimmun hastaliklar,

kokain  kullanimi,  koagiilasyon  bozukluklari,
fetomaternal hemoraji, ikizden ikize transfiizyon
sendromu, plasental  trombozis, preeklampsi,

ablasyo plasenta, koriyoamniyonit yer almaktadir.
Baslica edinsel nedenler arasinda ise arter veya
ven kateterizasyonu, asfiksi, dehidratasyon, sepsis,
nekrozitan enterokolit, polistemi, konjenital kalp
hastaliklar, dissemine intravaskiiler koagiilasyon, kalp
cerrahisi, menenjit sayilmaktadir. Herediter nedenler
ise protein C ve S eksikligi, antifosfolipit antikorlar,
hiperhomosisteinemi, metilen tetrahidrofolat rediiktaz
(MTHFR) geninde C677T polimorfizmi, hetereozigot
faktor-5 G1691A mutasyonu, heterozigot protrombin
G20210A varyanti, antitrombin eksikligi ve artmis
lipoprotein A konsantrasyonu olarak bildirilmistir (1).

Tromboembolik olaylar yenidogan ddneminde
nadir olmakla birlikte hayati tehdit eden ciddi
komplikasyonlar ile sonuglanmaktadir. YenidoZan
doneminde K vitamini bagimli olan ve olmayan
pihtilasma faktorlerinin  diizeyi ve koagulasyon
inhibitorii olan protein C, protein S ve antitrombin
3 seviyeleri eriskin doneme gore %50-70 daha
diisiiktiir, trombin olusumu daha azdir, fibrinolitik
faktorler plazminojen ve alfa-1 anti plazmin diizeyi
daha azdir fakat doku plazminojen aktivatorii ve
plazminojen aktivator inhibitor-1 diizeyi yliksektir
(2,3). Piht1 olusum kaskadindaki bu farkliliklar
sonucu yenidogan doneminde hem kanama egilimi
fazladir hem de tromboz daha sik goriiliir. Yenidogan
doneminde tromboz goriilme sikliginin 100.000 canli
dogumda 3-5 oldugu rapor edilmistir (4). Yenidogan
yogun bakim {initesinde yatan bebeklerde ise bu oran,
2.,4/1000 olarak bildirilmistir (5). Arteriyel trombozlar
tim neonatal trombotik olaylarin yaklasik yarisini
olusturur, uzuv kaybi gibi ciddi morbiditeye neden
olurken %32 4 oraninda mortalite ile sonuclanir (6,7).

Siklikla kateter iliskili karsilagtigimiz yenidogan
trombozlarinin aksine nadir goriilen intrauterin
baslangicli ulnar arter tromboemboli vakasini sunarak
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yenidogan donemi tromboembolilerinin izlem ve
tedavi yaklagimlarini hekimlerin dikkatine sunmak
istedik.

Olgu Sunumu

Dogum sonrast sag§ on koldan avucg ici ve
parmaklara uzanan dolagim bozuklugu saptanan bebek
tinitemize postnatal ikinci saatinde tromboemboli 6n
tanistyla sevk edildi. Bebegin prenatal oykiisiinde
ozellik olmadigi, 31 yasindaki annenin dikoryonik
diamniotik ikiz gebeliginden birinci yasayan ikiz esi
olarak 38 haftalik, elektif sezaryen ile 2720 gram
olarak dogdugu, 1. ve 5. dakika Apgar degerlerinin 10-
10 oldugu 6grenildi. Soy gecmisinden anne ve babanin
saglikli oldugu, aralarinda akrabalik olmadig1 ve ailede
herhangi bir tromboemboli hikayesi veya kalitsal
bir hastalik olmadig1 6grenildi. Viicut agirligi 2720
gram (25-50 persentil), boyu 48 cm (50 persentil), bag
cevresi 33 cm (50 persentil) olan erkek bebegin fizik
muayenesinde huzursuz ve takipneik oldugu gozlendi,
viicut sicakligi 36,4°C, kan basinct 83/54 mmHg, kalp
tepe atimi dakikada 150, solunum sayis1 dakikada 65,
oksijen satiirasyonu % 96 idi. Ekstremite muayenesinde
sag on kol ulnar bolgenin ortasindan basglayan avug
icine, sag elde liciincii, dordiincii ve beginci parmaga
uzanim gosteren dolagim bozukluguna ikincil siyanotik
renk degisikligi, sag on kol ulnar bolgede maserasyon,
sag elde 6dem tespit edildi (Resim 1). Sag ulnar arter
nabzi almmamazken radial ve brakial arter nabizlar
palpe edildi. Bebegin sag elinde spontan hareket
yoktu, sag kolda moro refleksi, sag elde yakalama
refleksi alinamadi. Hemoglobin 22.1 gr/dl, hematokrit
%67, 10kosit sayist 14800/mm3, trombosit sayisi
314000/mm? bulundu. Periferik yaymasinda %54
lenfosit, %35 notrofil, %11 monosit, her alanda 15-20
adet normal boyutta ve kiimeli trombositleri mevcuttu.
Biyokimyasal incelemeler normaldi. C-reaktif protein
ve prokalsitonin de normal sinirlardaydi. Protrombin
zamani (PT) 13,7 sn (normali 8-13.6), aktive parsiyel
tromboplastin zamani (aPTT) 39,3 sn (normali 24-40),
international normalized ratio (INR) 1,2 (normali 0.8-
1.2), fibrinojen 252 mg/dl (normali 200-400), D-dimer
8,9 (normali 0-0,59) tespit edildi. Ust ekstremite
vendz doppler ultrasonografisi (USG) normal olup
arteriyel doppler USG’sinde sag subklavien arter,
aksiller arter, brakial arter ve radial arterde vaskiiler
yapilarin normal oldugu ve akimin luminal oldugu
goriildii. Sag ulnar arter doppler USG’de ise el bilegi
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Resim 1. Bebegin ilk bagvurusunda sag on kol ulnar bolgenin
ortasindan baglayan avuc icine, sag elde ligiincii, dordiincii ve
besinci parmaga uzanim gosteren dolagim bozukluguna ikincil
siyanotik renk degisikligi, sag on kol ulnar bolgede maserasyon,
sag elde 6dem goriiniimii mevcuttu.

seviyesine kadar akim degerlendirilebilmekte iken bu
seviyedeki spektral incelemede normal trifazik akim
izlenemedi, bifazik akim paterni alindi, palmar ark
seviyesinde akim degerlendirilemedi ve bulgular distal
arteriyel obstriiksiyonla uyumlu bulundu. Intrauterin
baglangicli sag ulnar arter tromboembolisi saptanan
hastaya diisiik molekiil agirlikli heparin (DMAH) 3
mg/kg/glin dozundan subkutan baglandi. Dolagimin
desteklenmesi icin pentoksifilin ve dekstran soliisyonu
baglanarak 5 giin devam edildi, topikal vazodilatasyon
amacgli %2’lik nitrogliserin uygulandi. Bebek ortopedi
ve travmatoloji, kalp damar cerrahisi ve plastik ve
rekonstriiktif cerrahi boliimlerince takip edildi. Plastik
ve rekonstriiktif cerrahi tarafindan giinliik antibiyotikli
pansuman yapildi. Ekstremite grafilerinde kemik
yapilarda patoloji goriilmedi. Transfontanel,abdominal
USG, mezenterik, ileal, renal doppler USG’ler
normaldi. Monitorize edilen hastada ritim bozuklugu
goriilmedi, ekokardiyografisinde patent foramen ovale
disinda patolojik bulgusu yoktu. Protein C aktivitesi
%30 (normali 24-44), protein S aktivitesi % 41,9
(normali 28-47), aktive protein C direnci 0,86 (normali
0,7-2), antitrombin 3 antijeni 14,1 (normali 19-31),
homosistein 10,9 (normali 6-15), lupus antikoagulant,
anti ds-DNA, anti fosfolipid ve anti kardiyolipin Ig

M ve Ig G antikorlar1 negatif sonuclandi. Anne ve
babanin koagulasyon parametreleri normal bulundu.
Izlemde bebegin D-dimer degerinin normal arali§a
(0,2mg/L) geriledigi goriildii, PT, aPTT, INR,
fibrinojen ise normal araliklarda seyretti. Anti-
faktor Xa diizeyi terapotik araliktaydi, tedavinin 15.
giiniinde profilaktik doza gecildi. Tedavi siiresince
diger ekstremitelerde tromboz veya kanama olmadi.
Izleminde 6n kol ile elin tenar bolgesi ve 2. parmakta
dolagimin diizeldigi fakat 3. parmagmn proksimal,
4 ve 5. parmaklarin distal falankslart ile hipotenar
alan1 iceren demarkasyon hatti olusturan nekrotik
alan belirginlesti (Resim 2). Spontan hareketlerinde
iyilesme olmadi. Postnatal 36. giin 3. ve 5. parmaklarin
orta ve distal falankslar1 ampute edilerek, 4. Parmagin
distal falanks ile hipotenar bolgedeki nekrotik doku
debride edildi. Giinlik pansumanina devam edildi.
Bebegin trombofili paneli incelemesinde heterozigot
MHTFR 677C>T ve FII 20210G>A mutasyonlari
saptandi. Genel durumu iyi olan bebek fizik tedavi
planlanarak taburcu edildi.

Tartisma

Yenidogan doneminde ekstremite iskemileri nadir
goriilmektedir ancak hem yenidogan protokollerin
net olmamast hem de yenidogan doneminde
tromboza yonelik invaziv girisim tecriibelerinin
yetersiz olmasindan dolay1 yonetimi zor bir konudur.
Ingiltere’de  bir  vaskiiler cerrahi merkezinde
intrauterin ekstremite iskemi orant 4500 dogumda 1-2
olarak bildirilmistir. Intrauterin baglangicli ekstremite
iskemisi etiyolojisi ii¢ baslkta ele alinmaktadir;
prenatal tromboz, emboli ve in utero basi (8).

Yenidoganda  tiim  bilinen risk  faktorleri
arasinda en Onemli ve en sik goriileni ise santral
yerlestirilen arteriyel veya venoz kateterlerdir (9,10).
Tromboemboliler cogunlukla postnatal iyatrojenik
nedenlerle karsimiza ¢iksa da in utero emboliler en
sik herediter nedenlerle olur, anne veya fetus kaynakl
olugabilir. Anneden kaynakli emboli plasentadan,
ozellikle preeklamptik gebelerin plasentasindaki
nekrotik alanlardan koken alir ve foramen ovale’den
gecerek arteriyel embolik fenomene yol acabilir, en sik
brakial arter ve dallarinda st ekstremite iskemisi ve
nekrozunaneden olur (11,12). Fetiis kaynakli emboliler
ise siklikla duktus arteriyozus veya konjenital kalp
hastaliklarinda olusup vendz sistemden foramen ovale
yolu ile arteriyel sisteme gecer.
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Resim 2. Postnatal 30. giin amputasyon oncesi 6n kol ile elin
tenar bolgesi ve 2. parmakta dolagimin diizeldigi fakat 3. parmagin
proksimal, 4 ve 5. parmaklarin distal falankslari ile hipotenar alani
iceren demarkasyon hatti olusturan nekrotik alan goriilmektedir.
Literatiirde olgu veya olgu serileri seklinde
yenidoganda tromboemboli vakalart bildirilmisgtir.
Nagai ve ark. (13) ikizden ikize transfiizyon sendromu
gelisen preterm ikizlerden alict olaninda polisitemi
ve in utero femur fraktiirine ikincil sag popliteal
arter trombiisii sonrasi dizden itibaren amputasyon
yapilan olgunun yani sira 72 saat inotrop destegi
sonrast femoral arter intramural trombiisii saptanan
ve dizden itibaren amputasyon uygulanan bir preterm
yenidogan olgusu bildirmiglerdir. Yine ikizden ikize
transfiizyon nedeniyle dokuz hafta icinde alt1 kez
amniyosentez ile 1000 ml amnion sivist bosaltilan ve
32. gebelik haftasinda dogan polisitemik ikiz eginde
dogumda sag alt ekstremitede gangren saptanmis,
demarkasyon hattinin olugmasi icin beklenmesi
ardindan cerrahi uygulanmistir (14). Bir bagka
preterm olguda ise dogumda sag on kol ve elde
nekrotik alanlar olup postnatal hematrokrit %70
olmas1 disinda ek risk faktorii saptanamamig, ulnar
arterde akim olmadig1 saptanmis ve yasamin iiclincii
haftasinda smirli amputasyon uygulanmigtir (11).
Literatiirde etiyolojisi saptanamayan bir¢ok antenatal
baslangicli tromboemboli olgulart mevcuttur. Bizim
olgumuzun da ikiz esi olmasi intrauterin baglangich
tromboemboli i¢cin 6nemli bir risk faktoriidiir ancak
antenatal takipleri diizenli yapilan dikoryonik
diamniotik gebelik siiresince annede hipertansiyon,
enfeksiyon ya da herhangi bir gebelik komplikasyonu
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yasanmamustir. Dikoryonik olmasi nedeniyle ikizden
ikize transflizyon sendromu beklenmemektedir.
Ikiz esleri arasinda dogum agirhg diskordansi
yoktur. Olgumuzun postnatal polisitemisi (%67)
saptanmis olsa da ikiz eglerinin hemoglobin degerleri
arasinda fark saptanmamistir. Hem antenatal hem
postnatal yapilan kardiyolojik incelemelerinde ritim
bozukluklart veya emboli yapabilecek bir konjenital
kalp defekti saptanmamis olup sadece foramen ovale
aciklig1 belirlenmistir.

Kalitsal  risk  faktorlerinin  aragtirilmasinda,
olgumuzun annesinin tromboza egilim yaratabilecek
kronik bir hastaligi olmadig1 gibi aile Oykiisiinde de
serebrovaskiiler olay, erken yasta miyokard enfarktiisii
gibi tromboembolik olay yasayan akrabasi olmadig1
ogrenilmistir. Olgumuzun D-dimer yiiksekligi disinda
koagulasyon parametreleri gebelik haftasina gore
normal araliktaydi. Genetik testlerinde MTHFR
ve protrombin G20210A heterozigot mutasyonlari
saptandi. Tromboza egilim yaratan herediter nedenler
antenatal iskemik durumlarin en sik nedeni olup,
faktor 5 leiden mutasyonunun ardindan en sik goriilen
mutasyonlar da olgumuzda saptanmistir. Ancak,
intrauterin baslangichi arter tromboembolisini tek
bagina bu mutasyonlarla agiklamak miimkiin degildir.
Bizim olgumuzda ikiz gebelik ve olasi basiya bagh
gelisen tromboz olusumunu trombofilik faktorler
kolaylastirmig olabilir. Bununla beraber, yenidogan
doneminde fizyolojik olarak antitrombin 3 aktivitesi
diisiiktiir, yaklasik 6 ay civarinda normal seviyelere
doner. Ek olarak, trombozun akut doneminde
diizeyleri azalmakta ve heparin tedavisi altinda iken
klirensinin artmasi ile iligkili olarak aktivitesi %30’a
kadar diisebilmektedir (15). Bu nedenlerle yenidogan
doneminde antitrombin diizeyinin diisiik bulunmasi
tanisal giicliige neden olmaktadir. Hastamizin
antitrombin 3 diizeyi diisiik olup, aktivite Ol¢ilimii
yapilamamistir. Antitrombin eksikliginin gercekten var
olup olmadigim belirleyebilmek i¢in trombozun akut
donemi gectikten ve heparin tedavisi sonlandirildiktan
sonra antijen ve aktivite Ol¢limii yapilmasi uygundur
ancak daha sonra hasta takipten ¢iktig1 icin izlemde bu
tetkikler yapilamamuigtir.

Intrauterin ekstremiteyi besleyen ana arterin uzun
siiren basi sonucu iskemi ve nekrozu gelisebilir. Buna
yol agabilecek baslica risk faktorleri oligohidroamnioz,
fetal prezentasyon anomalileri ve amniyotik bantlardir
(16). Olgumuzun antenatal izleminde oligohidramnioz
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veya amniyotik bant izlenmemistir. Ikiz gebelik
dikoryonik diamniotik olsa da intrauterin alanin
paylasilmasi nedeniyle ekstremiteye basi ihtimali goz
oniinde bulundurulmalidir. Antenatal izlemde brakiyal
veya femoral arterlerin USG doppler akimlarinin
takipleri rutinde yapilmadi8i icin gebelik siiresince
bu biiyiik arterlerin akimlarinda azalma olup olmadig1
bilmek miimkiin degildir.

Dogumdan sonra ekstremitelerde renk degisikligi,
hareket kisithilig1, reflekslerin azalmasi, nabizlarin
alimamamasi durumlarinda tromboemboliden
siiphelenmek gerekir. Tromboemboli tedavisinde
sistemik antikoagulanlar, topikal vazodilatatorlere
ek olarak hiperbarik oksijen uygulamasi veya kateter
yoluyla lokal veya sistemik doku plazminojen
aktivatorii veya cerrahi trombektomi yapilabilmektedir.
Tedavi tercihleri hastaya gore bireysellestirilmeli,
multidisipliner yaklasgim ile uygun tedavinin en
kisa zamanda baglanmasi gerekmektedir. Olgumuz
postnatal ikinci saatinde hastanemize ulagsmis olup
etyolojiye yonelik testlerin alinmasi sonrasi cocuk
hematoloji ve el cerrahisi tarafindan degerlendirilmistir.
Etkilenen bolgenin ekstremite distalinde olmast,
hayati organlarin etkilenmemis olmast ve siirecin
antenatal baglangicli olmasindan dolayi sistemik veya
lokal tromboliz tedavisi ve cerrahi trombektomi uygun
goriilmemigtir. Bebege postnatal besinci saatinde
DMAH ilk dozu uygulanmistir. Bir fosfodiesteraz
inhibitorii olan pentoksifilin, proinflamatuvar sitokin
sentezinde azalma saglamakta, dolagimi iyilestirmekte
ve mikrotrombiis olusumunu engellemektedir. Bu
nedenle, hastamiza pentoksifilin 30 mg/kg/giin
dozunda 6 saatlik intravendz infiizyonlar seklinde 5
giin uygulanmustir. Ozellikle kateter sonrasi goriilen
periferik arter iskemisinde kullanildiginda basarili
vaka serileri bildirildiginden vazodilatasyon ve
antitrombotik etkisinden faydalanmak iizere lokal
nitrogliserin flaster 4 mm/kg, 1 cm? iskemik dokunun
1 cm cevresine uygulanmustir (17). Izlemde medikal
tedaviye yanitin kisitl olmasi nedeniyle ekstremitenin
nekrotik olmayan kismini koruyabilmek icin smirh
amputasyon yapilmasi gerekmistir. Tedavi secenekleri
arasinda son sirada olan, amputasyon kararini almak
icin acele etmememiz gerekir cilinkii klinik olarak
goriilen iskemi smurt ile gercekte olan iskemi hatti
birbirinden uzak olabilir. Bu karar cerrahi, dahili
branglarin yani sira fizyoterapist, protez uzmani ve
psikologun bulundugu heyet tarafindan alinmalidir.

Amag geride maksimum fonksiyonu saglayacak uzuv
birakan kisith amputasyondur. Bu nedenle olgumuza
nekrotik ve saglam doku arasindaki demarkasyon
hattinin net olarak belirlendigi postnatal 35. giinde
kisith ekstremite koruyucu amputasyon yapilmistir.

Intrauterin baglangigh ulnar arter tromboembolisi
olan olgumuz trombofilik faktorler varliginda
ikiz  gebeliklerin, dikoryonik diamniotik olsa
bile tromboemboli i¢in risk faktorii olabilecegini
diistindiirmiistiir.

Tesekkiir

Olgumuzun tedavi ve izlemine katkida bulunan
ESOGU Ortopedi ve Travmatoloji Anabilim Dali’na,
Kalp Damar Cerrahisi Anabilim Dali’na ve Plastik
ve Rekonstriiktif Cerrahi Anabilim Dali’na tesekkiir
ederiz.

Etik

Cikar Catismasi: Yazarlar
catigmasi bildirilmemistir.

Finansal Destek: Yazarlar tarafindan finansal
destek almadiklar1 bildirilmistir.
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Oz

Hipertansiyon (HT) ¢ocukluk caglarinda giderek artan siklikta goriilmektedir.
Bu hastalarin daha iyi degerlendirilmesi icin ¢esitli kilavuzlar yayinlanmistir.
Bunlar i¢inde en sik kullanilanlar; ABD Ulusal Kalp, Akciger ve Kan Enstitiisii
(NHLBI)’niin Ulusal Yiiksek Kan Basinci Egitim Program1 (NHBPEP) tarafindan
giincellenerek hazirlanan ve 2004’te yayinlanan 4. Rapor (4. Rapor-2004), 2016
yilinda Avrupa Hipertansiyon Dernegi tarafindan hazirlanan kilavuz (ESH-2016),
ve en sonuncusu 2017°de Amerikan Pediatri Akademisi tarafindan hazirlanan
kilavuzdur (AAP-2017). Bu kilavuzlar benzer olsa da aralarinda ciddi farklar
bulunmaktadir. 4. Rapor-2004 ve ESH-2016 kilavuzlari, daha 6nce Amerikali
cocuklarda saptanan, yasa ve boya gore olusturulan kan basinci (KB) persentil
tablolarin1 kullanir. Daha sonra obez ¢ocuklarin oOlciimleri cikarilarak yeni
tablolar olugturulmus ve AAP-2017’de bu tablolar kullanilmistir. ESH-2016’da
16 yas, AAP-2017°de ise 13 yasindan itibaren KB degerlendirmelerinin erigkin
kilavuzlarina gore yapilmasi dnerilir. Hipertansif hastanin degerlendirilmesi, Yasam
Ici Kan Basinci Izlemi (YIKBI) kriterleri, laboratuvar testlerinin zamanlamasi
ve tedavi kilavuzlara gore farklilik gostermektedir. Sonuc olarak; heniiz tiim
diinya ¢ocuklarini kapsayan evrensel KB tablolari olusturulamamis oldugundan,
ofis KB ve YIKBI'nin degerlendirilmesinde hangi kilavuza gore hareket
edilecegi noktasinda yas, etnik ve cografi kosullarin goz oniinde bulundurulmasi
gerekmektedir. Giincel olarak yaymlanan kilavuzlarin takip edilmesi ile ileride
gelisebilecek kardiyovaskiiler olaylarin azaltilmasi miimkiin olabilecektir.

Abstract

Hypertension (HT) is seen with increasing frequency in childhood. Various
guidelines have been published to better evaluate these patients. The most
frequently used of these are; The 4™ Report (The 4™ Report-2004) updated and
published by the National Heart Lung and Blood Institute (NHLBI) National
High Blood Pressure Education Program (NHBPEP) Working Group in 2004, a
guideline prepared by the European Society of Hypertension in 2016 (ESH-2016),
the last one is the guideline prepared by the American Academy of Pediatrics in
2017 (AAP-2017). Although these guidelines have some similarities, there are
serious differences between them. The 4" Report-2004 and ESH-2016 guidelines
use blood pressure (BP) percentile tables based on age and height previously
determined in American children. Then, new tables were created by extracting
the measurements of obese children and these tables were used in AAP-2017.
From the age of 16 in ESH-2016 and 13 in AAP-2017, it is recommended that
BP evaluations should be made according to adult guidelines. Evaluation of the
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hypertensive patient, Ambulatory Blood Pressure Monitoring (ABPM) criteria, the timing of laboratory tests and treatment differ
according to guidelines. As a result; since universal BP tables covering all children around the world have not yet been created; age,
ethnic and geographical conditions should be taken into account when evaluating which guidelines the office BP and ABPM should
follow. By following the currently published guidelines, it will be possible to reduce future cardiovascular events.

Giris

Hipertansiyon (HT) cocukluk caginda erigkinlere
gore daha az siklikta goriilmekle beraber 6nemli bir
sorun olarak karsimiza ¢ikmaktadir. Erigkin donemde
devam eden HT ve kardiyovaskiiler olaylara zemin
hazirlamast agisindan da Onem tagimaktadir (1).
Cocukluk caglarinda yiiksek kan basinci (KB)’na
sahip olan bireyler, erigkin donemde de bu durumlarini
stirdirmektedir (2). Son zamanlarda yapilan bir
calismada, KB yiiksekligi olan obez ya da asir
kilolu ergenlerde yilda %7 oraninda HT’ye ilerleme
gosterilmigtir (3).

Cocukluk caginda KB yiiksekliginin prevalansi;
tek sefer ol¢iim yapilarak degerlendirildiginde zaman
icinde artma egiliminde olup, erkeklerde (%]15-
19) kizlardan (%7-12) daha fazla saptanmistir (4).
Tekrarlanan Olclimlerde HT siklifi azalmaktadir.
Bu nedenle gercek prevalansin ~%3,5 oldugu
diisliniilmektedir (5).

Obezite, uykuda solunum bozuklugu, kronik
bobrek hastalift (KBH) ve prematiire dogum
Oykiistintin olmasi; yiiksek KB’ye sahip olma oranim
arttirmaktadir. Obez ¢ocuklarda KB yiiksekligi daha
sik goriilmekte ve bu durum obezitenin siklig1 ile daha
da artmaktadir (6). Uyku bozuklugu olan genclerle
yapilan kii¢iik capli caligmalarda, yiiksek KB’nin
uyku bozuklugunun siddeti ile arttig1 gosterilmis
ve prevalansinin %3.,6 ile %14 arasinda degistigi
bulunmustur (7,8). KBH olan ¢ocuklar ve ergenlerde
~%50 oraninda HT saptanmis olup (9), prematiire
dogum oOykiisii olan cocuklarda da KB yiiksekliginin
saptandigi calismalar bulunmaktadir (10).

Cocukluk cagi HT’sinin giderek artan siklikta bir
sorun olmasi nedeniyle tani, teshis ve tedavide ortak
bir yaklagim amaciyla cesitli kilavuzlar hazirlamistir.
Bu amagla hazirlanan raporlardan en kapsamli ii¢
tanesi; ABD Ulusal Kalp, Akciger ve Kan Enstitiisii
(NHLBI)’niin Ulusal Yiiksek Kan Basinci Egitim
Programi  (NHBPEP) tarafindan  giincellenerek
hazirlanan ve 2004’te yaymlanan 4. Rapor (4.
Rapor-2004), 2016 yilinda Avrupa Hipertansiyon
Dernegi tarafindan hazirlanan kilavuz (ESH-2016);
sonuncusu ve en giincel olant da 2017°de Amerikan
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Pediatri Akademisi tarafindan hazirlanan kilavuzdur
(AAP-2017). Her 3 kilavuza gore KB evreleri Tablo
1’de gosterilmistir.

2004 yilinda onerilen 4. Rapor aslinda daha 6nce
1977 yilinda yayinlanan 1. Rapor, 1987°de yayinlanan
2. Rapor ve 1996’da yaymlanan 3. Rapor’un
giincellenmis halidir (11). ESH-2016 kilavuzu
(12); 2009 yilinda cikarillan bir onceki kilavuzun,
AAP-2017 kilavuzu ise 2004 yilinda yayimlanan
“Cocuklarda ve Ergenlerde Yiiksek Tansiyonun Tanisi,
Degerlendirilmesi ve Tedavisi Hakkinda Doérdiincii
Rapor” un bir giincellemesidir (13). Bu kilavuzlarin
amact ortak olsa da aralarinda benzerlik ve farkliliklar
bulunmaktadir.

4. Rapor-2004’e gore, cocuklarda 90 persentil
(P)’in altindaki Olclimler normal kabul edilmektedir.
Prehipertansiyon, ortalama sistolik kan basinci (SKB)
veya diyastolik kan basinc1 (DKB) seviyelerinin 90P
veya daha biiyiik, ancak 95P’den daha kii¢iik oldugu
durumlar i¢in kullanilir. Yetigkinlerde oldugu gibi, KB
diizeyleri 120/80 mmHg’ye esit veya daha yiiksek olan
ergenlerin prehipertansif oldugu diistiniilmelidir. =95P
KB ol¢iimleri ise HT olarak kabul edilmektedir (11).

ESH-2016’da 16 yasin iizerindeki ergenlerin iki
yil sonra erigkin takiplerine baglayacagi, bu nedenle
Olciimlerde erigkin kilavuzlarina gore davranilmasi
gerektigi belirtilmistir. 16 yas altinda <90P normal
kabul edilirken 16 yas iistinde <130/<85 mmHg
normaldir. 16 yas altinda ortalama SKB ve/veya DKB
=90P ancak <95P olan cocuklar yiiksek normal KB’ye
sahip olarak siniflandirilir. 16 yas iistiindeki ergenlerde
130-139/85-90 mmHg yiiksek normal KB kabul edilir.
16 yas alt1 =95P ol¢iimler, 16 yas iistiinde ise =140/90
mmHg olctimler HT olarak degerlendirilir. Evre 1 HT
16 yas altindaki cocuklar icin 95-99P+5 mmHg iken
16 yas lizeri ergenlerde 140-159/90-99 mmHg kabul
edilmektedir. Evre 2 HT icin ol¢iimler; 16 yas alti icin
=99P+5 mmHg, 16 yas iistiinde ise 160-179/100-109
mmHg’dir (12).

AAP-2017’de evreleme kriterleri, 4. Rapor-2004
ile karsilastirildiginda, uygulama kolaylig1 acisindan
evre 1 ve evre 2 HT icin tekrar diizenlenmistir. 13
yagindan biiyiik cocuklarda erigkin kilavuzlarma gore
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Tablo 1. Farkli yas gruplarinda her ii¢ kilavuza gore KB evreleri

1-12 yas 13-15 yas 16-18 yas
4.RAPOR-2004
NT <90P <90P <90P
PreHT 90-95P veya =120/80 mmHg 90-95P veya =120/80 mmHg 90-95P veya =120/80 mmHg
HT =95P =95P =95P
Evre 1 HT 95-99P+5 mmHg 95-99P+5 mmHg 95-99P+5 mmHg
Evre 2 HT >99P+5 mmHg 299P+5 mmHg 299P+5 mmHg
ESH-2016
NT <90P <90P <130/<85 mmHg
Yiiksek/N KB 90-95P 90-95P 130-139/85-90 mmHg
HT =95P >95P >140/90 mmHg
Evre 1 HT 95-99P+5 mmHg 95-99P+5 mmHg 140-159/90-99 mmHg
Evre 2 HT =99P+5 mmHg >99P+5 mmHg 160-179/100-109 mmHg
IéroArl;jf 1153 <90P <120/<80 mmHg <120/<80 mmHg
Yiiksek KB 90-95P ya da 120/80-95P 120-129/<80 mmHg 120-129/<80 mmHg
HT >95P ya da =130/80 mmHg >130/80 mmHg >130/80 mmHg
Evre 1 HT 95P-95P+12 mmHg 130/80-139/89 mmHg 130/80-139/89 mmHg
ya da 130/80-139/89 mmHg
>95P+12 mmHg ya da =>140/90 mmHg >140/90 mmH
Evre 2 HT >140/90 mmHg :
Acil Miidahale >95P+30 mmHg ya da 95P+30 mmHg ya da 95P+30 mmHg ya da

>180/120 mmHg

>180/120 mmHg

>180/120 mmHg

KB: Kan basinci, NT: Normal Tansiyon, PreHT: Prehipertansiyon, HT: Hipertansiyon

davranilmasi gerektigi vurgulanmistir. Ek olarak,
“prehipertansiyon” terimi yerine “yiiksek kan basinc1”
terimi kullanilmigtir. 13 yag alt1 i¢in 90P alt1 6l¢limler,
13 yas iizeri icin ise <120/<80 mmHg olclimler
normotansif kabul edilir. Yiiksek KB icin 13 yas
altinda 90-95P ya da 120/80-95P aras1 degerler, 13 yas
tizerinde ise 120-129/<80 mmHg kabul edilmektedir.
HT; 13 yas altt icin =295P ya da =130/80 mmHg
iken 13 yas iistiindeki ergenlerde >130/80 mmHg
Olctimlerdir. Evre 1 HT; 13 yas alt1 icin 95P-95P+12
mmHg ya da 130/80-139/89 iken 13 yas iistiinde ise
130/80-139/89 aras1 kabul edilir. Evre 2 HT igin 13
yas altinda =95P+12 mmHg ya da =140/90 mmHg
(hangisi diisiikse) kabul edilirken 13 yas iistiinde ise
>140/90 mmHg kabul edilmektedir. Acil miidahale
endikasyonu i¢in onerilen degerler =95P+30 mmHg
ya da =180/120 mmHg’dir (13).

Cocuklarda Kan Basmcmn Olgiilmesi

Kan basinct tablolart

4.Rapor-2004’te yayinlanan KB 6l¢iim tablolarinda
kullanilan veriler ABD’de 60.000°den fazla saglikli

cocugun KB olciimlerine dayanmakta idi. Bu veri
tabanindaki ¢ocuklarin %20°si asir1 kilolu veya obez
kategorisinde viicut kitle indeksi (VKI)’ne sahip
cocuklardan olugmaktayd: (11). Tablolarda cinsiyet,
yag ve boy icin SKB ve DKB’nin 50, 90, 95 ve 99
persentilleri kiz ve erkek cocuklar igin verilmistir.
95P tizerinde KB saptanan hastalar icin HT nin daha
sonraki yaklasimi acisindan evre 1 ve evre 2 HT olarak
iki grup ilave edilmistir.

ESH-2016 kilavuzunda da bu tablolar kullanilmistir
(12).

Ancak AAP-2017 kilavuzunda; agir1 kilo ve
obezitenin KB degerleri iizerindeki etkisinden
kacinmak i¢in, KB tablolari; sadece saglikli kilosu
olan yani VKI <85P olan ¢ocuklardan gelen normatif
verileri yansitacak sekilde tekrar diizenlenmistir.
Ayrica evrelemeye karsilik gelen boy uzunluklari hem
cm hem de ing¢ olarak belirtilmistir (13).

Sonu¢ olarak, AAP-2017’deki 95P KB, 4.
Rapor-2004 ve ESH-2016 kilavuzlarindaki 95P
KB’den birkag mmHg daha diisiik bir KB 6l¢iimiine
karsilik gelecektir.
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Yine 4. Rapor-2004°te bir yasindan kii¢iik bebekler
icin SKB ve DKB standartlar1t mevcuttur. Bir yagindan
kiiciik bebeklerde, HT’yi tanimlamak icin SKB
kullanilmigtir. AAP-2017°de de bu standartlara gore
yenidogan KB izlemi yapilmasi 6nerilmistir.

Ofis Kan Basinct Olgiimii

Giinliik kullanimda pratik olmasi nedeniyle
osilometrik oOl¢timlerin kullanilmasima ragmen 4.
Rapor-2004 ve ESH-2016’da onerilen KB ol¢iimii
yontemi oskiiltasyondur. AAP-2017’de ise osilometrik
cihazlarin  kullanilabilecegi ancak 90P’yi asan
Olctimlerin oskiiltasyon ile tekrarlanmasi Onerilir
(11,12,13)

Cocuklarda KB, brakial arter nabzinin iizerine
yerlestirilmis bir stetoskop kullanarak o6lciilmelidir.
KB olgiilecek olan cocuk uyarici ilaglardan veya
gidalardan kacinmali; 5 dakika ayaklari yerde, sirtint
destekleyecek pozisyonda sessizce oturmali, 6lctimler
kubital fossa kalp seviyesinde desteklenecek sekilde
yapilmalidir. Uygun bir mansonun eni; olekranon ve
akromion arasindaki orta noktada kol ¢evresinin en
az %40’1n1, boyu ise %80-100’iinli kapsamali; en/boy
orani en az 1:2 olmalidir. SKB, Korotkoff seslerinin
(K1) baglamasiyla belirlenir. Korotkoff seslerinin
kaybolmas1 (K5) DKB ol¢timiidiir (11).

HT olduguna karar vermeden once artmis KB
tekrarlanan ziyaretlerde dogrulanmahdir (11). 4.
Rapor-2004’te ve AAP-2017 kilavuzunda Onerilen
Olctimlerin sag koldan yapilmasidir. Ancak ESH-
2016°da her iki koldan 6l¢iim yapilmasi, daha sonra
yliksek c¢ikan koldaki degerin dikkate alinmast
onerilmigtir. KB 0Ol¢ciim zamani ve degerlendirme
onerileri Tablo 2 ve Tablo 3’te verilmistir.

Yukarida belirtildigi gibi 3 yasin altindaki

cocuklarda 6zel durumlarda KB 6lctimii yapilmaktadir.
Tablo 4°te bu durumlar goriilmektedir.

Yasam icin kan basinct izlemi (YIKBI)

YIKBI; 24 saat boyunca hastanin KB’sinin
ofis dig1 ortamda Olgiilerek bir bilgisayar programi
araciligryla kaydedildigi ve daha sonra bu 6l¢timlerin
degerlendirildigi bir KB izlem yontemidir. Gece ve
giindiiz sistolik, diyastolik, ortalama KB olctimlert,
bu siire icindeki 95P {izerindeki KB oOlciimlerinin
tim Olgiimlere ylizdesi (KB yiikii) ve gece KB
Olciimlerinde diisme (dipping) olup olmadigi
belirlenir. Ancak degerlendirilmesi uzman kisilerce
yapilmalidir. YIKBI’de olgiimler osilometrik olarak
yapilir ve sistolik ve diyastolik KB bu ol¢timlerden
sonra otomatik olarak hesaplanir (14).

YIKBI; 4. Rapor-2004’e gore beyaz onliik
hipertansiyonunun degerlendirilmesinde, hipertansif
hedef organ hasarmin belirlenmesinde, belirgin ilag
direnci olan hastalarda ve hipotansif semptomu
olanlarda onerilmektedir. Ayrica epizodik
hipotansiyon, KBH, diabetes mellitus (DM) ve otonom
disfonksiyonu olanlarda da yapilmas1 6nerilir (11).

ESH-2016’da endikasyonlar genisletilmis ve
beyaz onliik hipertansiyonunun gereksiz tedavisinden
kacinmak icin antihipertansif ilag tedavisine
baglamadan 6nce, hedef organ hasari (sol ventrikiil
hipertrofisi ve mikroalbliminiiri) olan ancak ofis
KB’sinin normal olmasi (maskeli HT) durumunda,
Diabetes Mellitus tip 1 ve 2 (DM1 ve DM2), KBH,
bobrek, karaciger veya kalp nakli, uykuda solunum
bozuklugu olan veya olmayan siddetli obezite, kosu
bandi testi sirasinda hipertansif yanit, ofis ve ev
KB arasindaki tutarsizlik durumlarinda yapilmasi

Tablo 2. Kan basinci 6l¢iim zamani

4. RAPOR-2004 ESH-2016 AAP-2017

<3 yas <3 yas <3 yas

Ozel durumlarda Ozel durumlarda Ozel durumlarda
>3 yas

>3 yas
Her kontrolde KB 6l¢timii

>3 yas olciilmeye baslanmalh
N ise 2 yilda 1 devam edilmeli

Yiiksek normal ve organ hasar1 yoksa 1 yil sonra

HT ise refere edilmeli

Yilda bir KB 6lctimii

>3 yas her kontrolde KB ol¢iimii dnerilenler
Obezite, diabetes mellitus

KB’yi yiikselten ila¢ kullanimi oykiisii

Bobrek hastaligi

Aortik arkusta obstriiksiyon veya koarktasyon

KB: Kan basinci, N: Normal, HT: Hipertansiyon
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Tablo 3. Ofis KB o6l¢timiiniin degerlendirilmesi

4. RAPOR-2004 ESH-2016

AAP-2017

Osilometrik yontem ile =90P
oOl¢iiliirse oskiiltasyon ile tekrari
oOnerilir.

Ilk 6lgiim =90P ise 2 lgiim daha
yapilarak ortalamasi alinir.

3 dakika ara ile 3 ol¢tim yapilir,
son ikisinin ortalamasi alinir.

Ilk ol¢iim =90P ise 2 6lgiim daha yapilarak ortalamasi alimnir.

Eger sonraki olctimler oskiiltasyon ile yapildiysa
ortalamalar1 kategorizasyon i¢in kullanilabilir.

Eger osilometrik yontem ile 6l¢lim yapildiysa ve =90P ise,
2 kere daha oskiiltasyon yontemi ile ol¢tilerek ortalamalart
alinir.

KB: Kan Basinct

Tablo 4. Ozel durumlarda KB 6l¢iimii (4. Rapor-2004, ESH-2016 ve AAP-2017)

3 yasindan kii¢iik cocuklarin KB 6lctim kosullart

Prematiirite, ¢cok diisiik dogum agirlig1 veya yogun bakim gerektiren diger yenidogan komplikasyonlar1

Konjenital kalp hastalig1 (onarilmis veya onarilmamais)
Tekrarlayan idrar yolu enfeksiyonlari, hematiiri veya proteiniiri
Bilinen bobrek hastalig1 veya tirolojik malformasyonlar

Ailede konjenital bobrek hastalig1 oykdisii

Solid organ nakli

Malignite veya kemik iligi nakli

KB’yi arttirdig1 bilinen ilaglarla tedavi

Hipertansiyon ile iligkili diger sistemik hastaliklar (ndrofibromatozis, tiiberoskleroz vb.)

Kafa ici basing artist

KB: Kan Basinct

onerilmistir. Antihipertansif ilac tedavisi sirasinda ilaca
direngli HT nin degerlendirilmesi, hedef organ hasar
olan cocuklarda KB kontroliiniin degerlendirilmesi ve
hipotansiyon belirtileri gosteren hastalarin saptanmasi
icin YIKBI yapilmas1 gerektigi vurgulanmgtir (12).

AAP-2017"de ise YIKBI, daha acik ve net olarak
onerilmekte; bir yil veya daha fazla ofis KB olctimleri
yiiksek KB kategorisinde olan cocuklarda ve
ergenlerde HT nin dogrulanmasi icin veya tli¢ klinik
ziyarette evre 1 HT saptananlarda yapilmasi gerektigi
vurgulanmaktadir. Ilaveten kosu bandi testi burada ele
alimmamustir.

Wauhl ve ark. 2002 yilinda kiz ve erkek cocuklarda
YIKBI i¢in normatif degerleri yaymlamiglar ve HT i¢in
95Pesik degerlerinin kullanilmasini 6nermislerdir (15).
120 cm’nin altinda boya sahip olan ¢ocuklarda normal

degerler olmadig1 i¢in YIKBI bu boyun iizerinde boya
sahip cocuklarla sinirlt olarak yapilmaktadir (15).
YIKBI’'nin yapilis prosediirii de kilavuzlarda
ayrimtili bir sekilde verilmistir. Buna gore; Aort
koarktasyonunu ekarte etmek i¢in sag ve sol kol ile alt
ekstremite KB’sine bakilmalidir. Sag ve sol kol arasinda
fark yoksa, baskin olmayan kolun kullanilmasi onerilir.
Giin boyunca her 15-20 dakikada bir ve geceleri her 20-
30 dakikada bir 6l¢iim kaydeder. Cihazin ayn1 teknikle
Olciilen dinlenme KB ile karsilastirilmasi, kullanilan
ilaglarin, aktivitenin ve uyku zamaninin kaydedilmesi
onerilir. Anlamli kabul edilebilmesi icin saatte en az 1
okuma, tam giinde 40-50 okuma yapmasi ve tiim olast
kayitlarin %65-75’inin okunmusg olmasi gereklidir.
Samuel ve ark. (16) sadece ofis KB olctimiiniin
hastalarin %75 inden fazlasinda KB durumunu yanlis
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smiflandirdigini gostermistir. YIKBI nin sol ventrikiil
hipertrofisi (SVH), karotis intima-media kalinlig
artist (cIMT), ve arteriyel sertlik gibi hedef organ
hasarin1 saptamada ofis KB ol¢iimiine gore daha
giivenilir oldugu gosterilmistir (17,18). KB yiikiiniin
%25’in lizerinde olmasi anlamlidir ve %50’nin
tizerindeki degerler SVH ile iligkilendirilmigtir (19).
Normal sartlar altinda gece KB 0l¢iimlerinin giindiiz
Olctimlerine gore %10 daha az olmasi beklenir ve bu
durum “dipping” olarak adlandirilir. KBH, obstruktif
uyku apnesi ve obezitede dipping yoklugu ya da ters
dippingin goriildiigli ve dipping olmayan hastalarda
KB’nin daha da siddetli oldugu goésterilmistir (20,21).
YIKBI'nin, diisiik nérokognitif test performansi olan
hipertansif cocuklari ayirt etmede ofis Ol¢iimiinden
tistiin oldugu da bulunmustur (22).

YIKBI’den toplanan verilerin nasil yorumlanmasi
gerektigi de son iki kilavuzda farklilik gostermektedir.
ESH-2016 kilavuzu; normatif YIKBI verilerinden
95P’nin veya eger bu degerler yetigkinler icin kabul
edilen kriterlerin (24 saat ortalama 130/80 mmHg;
giindiiz ortalama 135/85 mmHg; gece ortalamasi
125/75 mmHg) iizerinde ise bunlarin HT esigi olarak
alinmasini kabul etmigtir. AAP-2017de ise 95P esik
degerlerinin kullanilmasi 6nerilmistir (Tablo 5) (23).

Ev Kan Basinct Olgiimii

Ev KB olciimii, YIKBi’ye benzer sekilde
tekrarlanabilirlik gosterir (24). Bu 6l¢iimlerin ofis KB
Olctimlerine gore daha diisiik olmasi beklenir (25).

Ev KB olgiimii ESH-2016 kilavuzunda daha
stk vurgulanmig ve bu yontemden daha ayritil
bahsedilmistir. Buna gore ev KB; giinliik olarak en az
3-4 giin, tercihen sabahlar1 ve aksamlar arka arkaya
7 giin, sessiz bir odada hasta oturur pozisyonda
iken, 5 dakika dinlendikten sonra sirt ve kol destekli
Olciilmelidir. 1-2 dakika arayla iki 6l¢tim yapilmali ve

ortalamasi alinmalidir. Antihipertansif ila¢ kullanan,
beyaz onliik HT siiphesi olan hastalarda ve siki KB
kontroliiniin zorunlu oldugu kosullarda yapilmasi
onerilir. Yine bu kilavuzda ev KB 6lclimii i¢in kiz
ve erkekler icin 50 ve 95 persentil degerlerini iceren
bir tablo sunulmug ve degerler yetiskinler icin kabul
edilen kriterlerden daha diisiik oldugu siirece (ortalama
135/85 mmHg), KB’nin cinsiyet ve boy i¢in =95P
olmasi HT olarak kabul edilmisgtir.

AAP-2017 kilavuzunda ev KB 6l¢timlerinin HT,
maskeli HT (MH) veya beyaz 6nliik HT teshisi i¢in
kullanilmamas: gerektigi, ancak HT tanis1 konduktan
sonra ofis ve ayaktan KB Ol¢limii i¢in yardimci
olabilecegi vurgulanmigtir.

Maskeli onliik
hipertansiyonu

ESH-2016 kilavuzunda MH’nin gercek HT’ye
ilerleyebilecegi bu nedenle devam ederse sol
ventrikiil kitle indeksi bakilmas1 Onerilir. AAP-2017
kilavuzunda ise obezite, KBH ve onarilmis aort
koarktasyonu hastalariin MH riski altinda oldugu ve
KBH’li ¢cocuklarin, rutin KBH y6netiminin bir parcgasi
olarak MH i¢in YIKBI kullanilarak periyodik olarak
degerlendirilmesi gerektigi vurgulanmustir.

Beyaz oOnliik hipertansiyonu ofis KB o0l¢iimii
yiiksek olan hastalarda yiiksek oranda saptanmistir
(26,27). 4. Rapor-2004 ve AAP-2017 kilavuzunda
beyaz onliik hipertansiyonundan siiphelenilen ¢ocuk
ve ergenlerde YIKBI yapilmasi, hatta AAP-2017’de
1-2 y1l ara ile tekrarlanmasi Onerilmistir. Beyaz onliik
hipertansiyonu aslinda benign bir olay gibi goziikse de
uzun donemde ilerledigi ve kalict HT ye doniistigi
erigkin caligmalarinda gosterilmistir (28).

hipertansiyon — ve  beyaz

Okul kan basinci olgiimii
Bu yontemden sadece AAP-2017 kilavuzunda

Tablo 5. ESH-2016 ve AAP-2017’ye gore YIKBI’de HT tanimu

ESH-2016

AAP- 2017

24 saatlik ortalama KB’nin =95P olmasi

veya

>130/80 mmHg olmasi

24 saatlik ortalama KB’nin =95P {izerinde olmasi

ve

KB yiikiiniin =%25 olmas1*

YIKBI: Yasam ici Kan Basinci izlemi, KB: Kan Basinci, *: KB yiikii kavrami her ne kadar AAP-2017’de gegmese de bu kilavuzun yazarlarinin daha 6nceki calismalarinda ve

diger bazi ¢alismalarda tani kriteri olarak vurgulanmustir (17,23)
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bahsedilmekte ve rutin kullanim1

edilmemektedir.

tavsiye

Bilek kan basinci ol¢iimii

AAP-2017de smurli veri nedeniyle, bilek ve onkol
monitorlerinin kullanimi ¢ocuklarda ve ergenlerde HT
tanist veya tedavisinde onerilmez.

Primer ve sekonder hipertansiyon

Her ii¢ kilavuz da HT tanisi1 konulduktan sonra
etiyolojik acidan arastirilmasini, primer ve sekonder
ayriminin yapilabilmesini Onerir. Ancak kilavuzlar
yenilendik¢e, diinya capinda artan c¢ocukluk cagi
obezitesi ve buna bagli cocukluk cagi HT’sine
yapilan vurgu artmaktadir. 4. Rapor-2004 ve ESH-
2016 kilavuzunda yasi biiylik ¢ocuklarda obezitenin
cocukluk cagr primer HT’ si ile olan iligkisi
vurgulanirken AAP-2017’de 6 yasindan biiyiik
cocuklar ve ergenlerde pozitif aile dykiisii, asir1 kilolu
veya obezite olmasi durumunda ve/veya sekonder
HT’nin ikincil bir nedenini diisiindiiren 6zge¢mis veya
fizik muayene bulgulart bulunmuyorsa kapsamli bir
arastirmaya gerek olmadigi daha ayrintili bir sekilde
belirtilmektedir.

Kiictik yas gruplarinda sekonder nedenler daha
fazla goriilmekte olup bunlarin baginda renal parankim
hastaliklar1 ve renovaskiiler nedenler gelmektedir.
Aort koarktasyonu kiiclik cocuklarda HT’ye yol
acan bir diger nedendir. Ust ekstremitede KB nin alt
ekstremiteye gore yaklagik 20 mmHg daha yiiksek
ctkmasiyla siiphe uyandirir. Koarktasyonlu hastalar
erken donemde veya bagarili onarimdan sonra bile
%17 ile %77 arasinda hipertansif kalabilir veya HT
geligtirebilirler (29). Bu hastalar ofis KB normal
olsa da maskeli HT acisindan risk altindadir ve
KB yiiksekligini saptamak icin YIKBI yapilmasi
altin standart kabul edilmektedir (30,31). Endokrin
nedenler nispeten daha kiigtik bir oranda goriiliir ancak
tedavilerinin miimkiin olmas1 nedeniyle tanimmasi
onemlidir (32). Kursun, kadmiyum, civa maruziyeti de
KB yiiksekligine neden olabilir (33). Steroid olmayan
antiinflamatuar ilaglar, efedrin iceren soguk algimligi
ilaclar1, kortikosteroidler de HT ye neden olabilir.

ESH-2016 ve AAP-2017°de monogenik HT
kavrami ortaya c¢ikmig; Ozellikle ailede erken
baglangicli HT oOykiisii varsa diisiik plazma renin
aktivitesi veya artmis aldesteron renin orani olan
hipertansif ¢ocuklarda stiphelenilmesi vurgulanmigtir

(34). Ailesel hiperaldosteronizm tip I (FH-I),
glukokortikoid ile diizeltilebilir aldosteronizm, Liddle
sendromu, psddohipoaldosteronizm tip II (Gordon
sendromu), goriiniir mineralokortikoid fazlaligi, ailesel
glukokortikoid direnci, mineralokortikoid reseptorii
aktive edici mutasyon ve konjenital adrenal hiperplazi
bu gruba giren hastaliklardandir (12).

HT Degerlendirme

HT tanis1 konulduktan sonra aile oykiisii alinmali,
dogum ve dogum sonrasinda yogun bakim izlemi ve
bu sirada gobek kateteri takilma durumu sorgulanmali,
kullanilan ilaglar, beslenme bi¢imi, tuz kullanimi,
psikososyal durumu ve fiziksel aktivite durumlari
hakkinda ayrintili bir anamnez alinmalidir. Sekonder
nedenleri ve olasi hedef organ hasarlarini da saptamaya
yonelik ayrintili bir fizik muayene yapilmalidir. Tiim
hastalara hastanin yagi da gozetilerek belirli laboratuvar
testleri yapilmalidir. Tablo 6’da kilavuzlarda 6nerilen
laboratuvar testleri kargilagtirmali olarak verilmistir

HT’nin  hedef organ hasarmi1  saptamada
ekokardiyografinin  yapilmas: tiim kilavuzlarda
Onerilmis, ancak SVH’nin tespiti zamanla daha
ayrmtili bir gekilde ele alinmistir. EKO; 4. Rapor-
2004’e gore KB =95P olanlara ve DM ve KBH varsa
90-94P arasinda olanlara yapilmalidir. Burada SVH
tanimi1; sol ventrikiil kitle indeksi (SVKI)’nin >51
g/m2’ olmasi olarak tamimlanmistir. Ve bu tetkikin
periyodik olarak tekrarlanmasi onerilir. ESH-2016’da
ise SVKi ya da RWT (goreceli duvar kalmligr)
hesaplanmal1 ve buna gore SVKI veya RWT =95P
ise SVH olarak kabul edilmelidir. AAP-2017°de SVH
tanim1 igin SVKI'nin 8 yagindan biiyiik ¢ocuk ve
ergenlerde >51 g/m?’ ya da erkeklerde >115 g/viicut
yiizey alam1 (VYA), kizlarda ise >95 g/VYA olmasi
kullanilmigtir. Tedaviye ragmen kalict HT, konsantrik
SVH ve azalmis sol ventrikiil ejeksiyon fraksiyonu
varsa hedef organ hasarmin durumunu saptamak icin
6-12 ay ara ile EKO tekrar1 yapilmasi, ilk EKO’su
normal olan Evre 2 HT, sekonder HT, tedaviye cevabi
yeterli olmayan Evre 1 HT hastalarinin ise yillik takip
edilmesi Onerilmistir.

Tedavi

Hipertansiyon tedavisinin onemi, tedavi ile hedef
organ hasarmin geri dondiirebilmesidir (35,36).

Tedavi sonucunda istenen hedef; kilavuzlar arasinda
farklilik gostermekte olup agsagida karsilastirmali
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Tablo 6. Kilavuzlara gére HT de laboratuvar testleri

4. RAPOR-2004 ESH-2016 AAP-2017
Hemogram,
Ure, kreatinin, elektrolitler X X X
TIT, IK X X TIT X
*Tiim HT olgularinda
. : *Fazla kilolu ise KB 90-94P Lipid paneli: X
Lipid paneli ve achik glukozu arasindan itibaren X Aclik glukozu: DM riski

HbAlc veya OGTT
TFT

flac taramasi

Polisomnografi

Plazma renin

Plazma ve idrar steroidleri

Plazma ve idrar katekolamin
diizeyleri

Renal USG
EKG

EKO

Gozdibi

Urik asit

Mikroalbuminiiri

Damar yapi1 ve fonksiyonlari
Doppler USG

Kranial goriintiileme

BTA/MRA
Niikleer renografi

Genetik caligmalar

*KBH’li ¢cocuklar, HT ve KVH
acisindan aile oykiisii olanlarda

Ailede DM varsa
Secilmis hastalarda

Ilac kullanim1 varsa

Uyku bozuklugu, horlama varsa

X*

Xk

X*

T S T

X
(=95P kan basinci olanlara)

(DM ve KBH varsa kan basinci
90-94P)

19

o
o
X

X
9]

Secilmis hastalarda

Ilac kullanim1 varsa

Renovaskiiler HT diisiiniilen
olgularda

Secilmis hastalarda

Secilmis hastalarda

X
Erken kardiyak hasar i¢in
giivenilir degil

X

Semptomatik
hastalar.ensefalopati ya da
malign HT olan olgularda

X

X

PWYV ve cIMT =95P
(yas ve boya gore)

X

Kafa ici kanama,
akut siddetli HT varsa

X
9]

Monogenik HT varsa

varsa Onerilir.

Uyku bozuklugu, horlama
varsa

XowE

Xk

X

o
Monogenik HT varsa

TIT: Tam idrar Tetkiki, IK: idrar Kiiltiirii, HT: Hipertansiyon, KB: Kan Basinci, DM: Diabetes Mellitus, KBH: Kronik Bobrek Hastaligi, KVH: Kardiyovaskiiler Hastaliklar,
OGTT: Oral Glikoz Tolerans Testi, TFT: Tiroid Fonksiyon testleri, USG: Ultrasonografi, EKG: Elektrokardiyografi, EKO: Ekokardiyografi, PWV: Nabiz Dalga Hizi, cIMT:
Karotis intima Media Kalinlig1, BT: Bilgisayarli Tomografi Anjiografi, MRA: MR Anjiografi, VKI: Viicut Kitle indeksi, X: Onerilir, @: Onerilmez *: Evre 1 HT’si olan ¢ocuklar
ve Evre 2 HTsi olan ¢ocuk ve ergenlerde yapilmasi dnerilir. #*: <6 yasta ya da idrar bulgulari ve renal fonksiyonlari bozuk saptananlarda yaptlmasi 6nerilir. *+¥: =8 yas ve VKI
< 85P ¢ocuklarda renovaskiiler HT diisiiniiliiyorsa endikedir.
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olarak verilmistir (Tablo 7). 4. Rapor-2004 ve AAP-
2017 arasindaki farklarin nedeni; aradaki donemde
90-95P aras1 degerlerde de hedef organ hasarinin
olugabilecegini gosteren galigmalarin yapilmis olmasi
ve <90P degerlerde hasarin geri donebilir olmasidir.
AAP-2017°deki 24 saatlik ortalama arteriyel basing
(OAB) hedefinin <50P olmasinin nedeni ise ESCAPE
calismasinda KBH’de OAB’nin <50P olmasi halinde;
<90P olmasina gore ilerlemenin daha yavag oldugunun
gosterilmesidir (37).

HT tedavisi yasam sekli degisiklikleri ve
farmakolojik tedaviyi icerir. Yasam sekli degisiklikleri
icinde ise beslenme ve fiziksel aktivite Onerileri
bulunmaktadir. NHANES calismasinda cocukluk
caginda ozellikle asir1 kilolu ¢ocuklarda diyet sodyumu
ve KB arasinda iliski oldugu gosterilmistir (38).
Meyve, sebze ve baklagillerin yiiksek alimi diisitk KB
ile iligkilidir (39). Bu nedenle hipertansif hastalarda
meyve, sebze, az yagl siit iiriinleri, tam tahillar, balik,
kiimes hayvanlari, findik ve yagsiz kirmizi etlerden
yiiksek; diisiik sodyum alimi ile birlikte sinirlt seker
iceren DASH diyeti 6nerilmektedir. Fiziksel aktivitenin
KB’yi diigiiriicti etkisinden dolay1 hastalara haftada
3-5 giin (seans bagina 30-60 dakika) orta ila siddetli
fiziksel aktivite yapmalari tavsiye edilmelidir. Ayrica
obezitenin KB {izerine bilinen etkisinden dolay1 kilo
kaybi ve psikolojik stresin azaltilmasi da onerilir.

2004 yilinda yayinlanan 4. Rapor ve ESH-2016’da
ozellikle kilo kaybinin; KB’yi diislirmede dolayisi ile
daha sonra gelisebilecek kardiyovaskiiler sorunlari
¢ozmedeki rolii iizerinde durulmustur. Diizenli
fiziksel aktivitenin kilo yonetimi ¢abalarin1 arttiracagi
ve zaman icinde KB’de agir1 artist Onleyecegi
vurgulanmig, ayrica HT’si olanlarin  yani sira

prehipertansif KB diizeyleri olan ¢ocuk ve ergenlerin
de kilo yonetimi i¢in bilgilendirilmesi dnerilmistir. Ve
tim bunlarin ailenin igbirligi ile yapilmasi gerektigi
belirtilmistir. Beslenme Onerileri, kaliteli uykunun
Oonemi ve sigarayr birakma da anlatilmigtir. Giinliik
en az 60 dakika aerobik egzersiz 6nerilmis, sedanter
aktivitelerin 2 saatle sinirlandirilmast ve kontrolsiiz
evre 2 HT digindaki hastalarda yarigmali sporlarin
yapilabilecegi vurgulanmistir. ESH-2016’da kilo
yonetimi daha ayrintili anlatilmis ve VKI <85P ise
kilonun korunmasi, kilo almanin o6nlenmesi; VKI
85-95P ise kiiciik c¢ocuklarda kilonun korunmast,
ergenlerde VKI'yi <85P’ye diisiirmek igin kademeli
kilo kaybinin saglanmasi; VKI >95P olan hastalarda
ise <85P’ye ulagsmak i¢in 1-2 kg/ay seklinde kademeli
kilo kayb1 6nerilmektedir. AAP-2017°de de beslenme
ve fiziksel hareketliligin 6nemini vurgulamis, DASH
diyeti, obez hastalarda kilo kaybz1, aile destegi, varsa
stresin azaltilmasinin KB ’yi diiglirmedeki rolii iistiinde
durulmustur.

4. Rapor-2014 ve AAP-2017°de KB evrelerine
gore HT izlem plani ele alinmigtir (Tablo 8). Ancak
ESH-2016’da ayrintili bir sekilde deginilmemistir.

4. Rapor-2004 kilavuzunda; cocuklarda tedavi
edilmeyen HT’nin uzun vadeli sonuclarinin ve
antihipertansif ilaclarin biiylime ve gelisme iizerindeki
etkileri net olarak bilinmedigi i¢in farmakolojik tedavi
oOnerileri daha kisithdir. Yine de farmakolojik tedavi
gerektiginde tek bir ilagla 6rnegin; ACE inhibitorleri,
anjiyotensin reseptor blokerleri, beta blokerleri,
kalsiyum kanal blokerleri ve diiiretikler ile tedaviye
baslanmasi Onerilmistir (40). Bunlarla ilgili bir doz
semast da verilmigstir. Ayrica belirli antihipertansif
ilaclarin spesifik bazi hipertansif ¢cocuklarda (DM ve

Tablo 7. Tedavi ile hedef KB diizeyleri

4 RAPOR

2004 ESH-2016 AAP-2017
Tedavide hedef <16 yas >16 yas <13 yas >13 yas
Primer HT <95P <90P ya da
(Komplike olmayan ve organ (<90P da <130/80 mmHg
hasar1 olmayan) <95P denenmeli) <140/90 mmHg  (hangisi diisiik ise) <130/80 mmHg
HT + <90P <90P <130/80 mmHg  <90P
DM (tip 1 ve 2) <130/80 mmHg
HT+KBH
*Nonproteiniirik <90P <75P <130/80 mmHg 24 saatlik OAB <50P 24 saatlik OAB <50P
*Proteiniirik <50P <125/75 mmHg 24 saatlik OAB <50P 24 saatlik OAB <50P

KB: Kan Basinci, HT: Hipertansiyon, DM: Diabetes Mellitus, KBH: Kronik Bobrek Hastaligi, OAB: Ortalama Arteriyel Basing
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Tablo 8. Kan Basinci evrelerine gore izlem plan

4. RAPOR-2004

AAP-2017

Bir sonraki planlanmis fizik muayenede
kontrol edilmelidir.

NT Diyet, uyku ve fiziksel aktivite gibi
konularda saglikli olmasi tegvik edilmelidir.
Farmakolojik tedavi dnerilmez.

PreHT 6 ay sonra tekrar kontrol edilmelidir.

Fazla kilolu ise kilo yonetimi danigmanlig1
(fiziksel aktivite ve diyet yonetimi vs)
onerilir.

KBH, DM, kalp yetmezligi veya SVH gibi
endikasyonlar olmadik¢a farmakolojik tedavi
onerilmez

(4 Rapor-2004)

Yiiksek KB
(AAP-2017)

Hasta semptomatik ise 1-2 hafta icinde veya
daha kisa siirede tekrar kontrol edilmelidir.
Yiiksekse 1 ay icinde degerlendirilmelidir.
Fazla kilolu ise kilo yonetimi danigsmanlig:
(fiziksel aktivite ve diyet yonetimi vs)
onerilir.

Endikasyon varsa farmakolojik tedaviye
baslanmas1 onerilir.

Evre 1 HT

Hasta semptomatik ise hemen; degilse 1
hafta i¢inde degerlendirilmelidir.

Fazla kilolu ise kilo yonetimi
danismanligy (fiziksel aktivite ve diyet
yonetimi vs)onerilir.

Farmakolojik tedaviye baslanmasi onerilir.

Evre 2 HT

Acil miidahale

KB normalse veya kontrol dl¢iimlerde normallesirse (6rn; KB <90P)
ek bir igleme gerek yoktur.

Bir sonraki rutin saglikli cocuk muayenesinde KB 6lciilmelidir.

Yagam tarzi miidahaleleri 6nerilmelidir. (6rn; saglikli beslenme,
uyku ve fiziksel aktivite);

Olciim, oskiiltasyon ile 6 ay icinde tekrarlanmalidir.

Beslenme ve/veya kilo yonetimi danigsmanlig1 onerilir.

KB 6 ay sonra yiikselmis KB seviyesinde kalirsa, iist ve alt
ekstremite KB kontrol edilmeli (sag kol, sol kol ve bacak), yasam
tarzi danigmanli81 tekrarlanmalidir.

KB oskiiltasyon ile 6. ayda (yani bir sonraki saglikli ¢cocuk
muayenesinde) tekrar kontrol edilmelidir.

KB 12 ay sonra yiikselmis KB seviyesinde devam ederse (6rn;.3
oskiiltasyon ol¢iimii), YIKBI ve tanisal degerlendirme yapilmalidir.
Ust uzmanlik birimlerine sevk edilmelidir. (6rn; kardiyoloji veya
nefroloji)

KB herhangi bir noktada normallesirse, saglikli ¢cocuk bakim
ziyaretlerinde yillik KB taramasina doniilmelidir.

Hasta asemptomatikse yagsam tarzi danismanlig1 6nerilir ve
oskiiltasyon ile KB 1-2 hafta i¢inde tekrar kontrol edilmelidir.

KB degerleri hala Evre 1 seviyesindeyse, iist ve alt ekstremite KB
kontrol edilmelidir (sag kol, sol kol ve 1 bacak), ve KB oskiiltasyon
ile 3 ay i¢inde tekrar kontrol edilmelidir. Beslenme ve/veya kilo
yOnetimi tavsiyesi uygun sekilde diistiniilmelidir.

KB 3 ziyaretten sonra evre 1 HT seviyesinde olmaya devam ederse,
YIKBI ve tanisal degerlendirme yapilmali ve tedaviye baglanmalidir.
Ust uzmanlik birimine bagvuru dikkate alimalidir

Ust ve alt ekstremite KB kontrol edilmelidir. (sag kol, sol kol ve 1
bacak),verilen yagsam tarzi onerileri ve KB 6lctimii 1 hafta i¢inde
tekrarlanmalidir. Alternatif olarak, 1 hafta icinde; hasta iist uzmanlik
bakimina yonlendirilmelidir.

2. KB okumasi tekrarlandiginda hala evre 2 HT seviyesinde ise,
ardindan YIKBI dahil teshis degerlendirmesi yapilmal ve tedavi
baglatilmali, ya da hasta 1 hafta icinde list uzmanlik birimine
yonlendirilmelidir

KB degeri evre 2 HT seviyesinde ise ve hasta semptomatik, veya
KB >95 persentil+30 mmHg ise (veya bir ergende >180/120 mm
Hg) acil miidahale edilmelidir.

KB: Kan basinci, HT: Hipertansiyon, YIKBI: Yasam I¢i Kan Basinci izlemi, KBH: Kronik Bébrek Hastaligi, DM: Diabetes Mellitus, SVH: Sol Ventrikiil Hipertrofisi, preHT:

Prehipertansiyon

mikroalbliminiiri veya proteiniirik bobrek hastaliklari
olan cocuklarda ACE inhibitorleri veya anjiyotensin-
reseptor blokerlerinin kullanimi, migren bag agrisi olan
hipertansif ¢ocuklarda beta-adrenerjik blokerlerin veya
kalsiyum kanal blokerlerinin kullanimi gibi) tercih
edilmesi Onerilmistir. KB normale dondiikten sonra
kademeli ila¢ kesilmesi ve sonrasinda bu hastalarin
yakin takibi vurgulanmaktadir. Siddetli, 99P’nin cok
tizerinde semptomatik HT hastalarinda IV tedavi
onerilmis, KB nin tiim evreleri icin farmakolojik ve non
farmakolojik tedaviyi iceren bir algoritma da verilmistir.
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ESH-2016’da ilaveten asttim ve yarismali spor
yapanlarda beta bloker tedavisinden uzak durulmasi,
obez hastalarda primer HT sikligindaki artig nedeniyle
ACE inhibitorleri veya ARB ile tedaviye baglanmasi
onerilmektedir. Yasam tarzi onlemlerine ve yeterli
dozda (bir diliretik) en az ii¢ ilacin kullanilmasina
ragmen devam eden HT; direngli HT olarak
adlandirilmig ve bu durumun en sik nedenleri olarak
primer glomeriilopatiler, bobrek yetmezligi, vaskiiler
hastaliklar ve norolojik gosterilmigtir.
Genellikle renal, endokrin veya kardiyak nedenlere

timorler
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sekonder hipertansif acil durumda, hipertansif hasari
azaltmak icin KB’nin derhal azaltilmasi gerektigi
vurgulanmistir. En az {i¢ farkli hedef organin bozulmasi
ile iligkili akut KB yiiksekligi olarak tanimlanan malign
HT’nin antihipertansif tedavilerin kullaniimasiyla
artik daha nadir goriildiigii belirtilmigtir. Farmakolojik
tedavi baglama endikasyonlari aslinda tiim kilavuzlarda
benzerdir (Tablo 9).

AAP-2017"de de farmakolojik tedavi ayrimtili
bir sekilde ele alinmistir. Tedavi baslanan hastalarda
yasam sekli degisikligi Onerilerine uyulmalidir.
Baslanan ilacin doz araliginin alt ucunda tek bir ilagla
baglanilmali, ilk ilacin dozu KB kontrol edilene kadar
her 2 ila 4 haftada bir artirilmalidir. Ev KB 6lctimleri
degerlendirilerek hastanin KB’si normale donene kadar
4-6 haftada bir goriilmelidir. Tek bir ilagla kontrol
edilmezse, rejime ikinci bir ilag yine diisiik dozdan
baslanacak sekilde eklenmelidir. Zamanla etkili bir
KB kontrolii saglanan hastalarda, ilaclarin sayisimi
ve dozunu azaltmak miimkiin olabilir. Pediatrik HT
hastalarinin tedavisi kesilse bile takiplerinin devam
etmesi gerekmektedir. Ortalama 3 ayda bir olmak
tizere poliklinik kontrollerine ¢agrilmalidir. Evde
diizenli KB izlemi, HT yonetimini biiyiik Olciide
kolaylastirir. Tedaviyi degerlendirmek i¢in ABPM
yapilmasi da 6nerilmektedir. Akut siddetli HT de kisa
etkili antihipertansifler kullanilmali, KB ilk 8 saatte
planlananin %25’inden fazla azaltilmamali, kalaninin
12 ila 24 saat i¢inde diisiiriilmesi hedeflenmelidir. Kisa
vadeli KB hedefi genellikle 95P civart olmalidir (41).

Buna ilaveten AAP-2017 kilavuzunda kronik
bobrek hastaligit ve DM ayrintili ele alinmig, ilave

olarak dislipidemi, uyku bozukluklari, biligsel
bozukluk durumlarinin HT ile olan iligkisi anlatilmistir.
Sporcular, nakil hastalarindaki KB yiiksekligi ayrica
ele alinmig, yine c¢ocuk hastalarin erigkinlige gecis
doneminde erigkin doktorlarina nasil devredilmeleri
hakkinda yol gosterici onerilerde bulunmuslardir.

Sonugolarak;heniiztiimdiinyagocuklarinikapsayan
evrensel KB tablolar1 olusturulamamis oldugundan,
ofis KB ve YIKBi'nin degerlendirilmesinde hangi
kilavuza gore hareket edilecegi noktasinda yas, etnik
ve cografi kosullarin gozoéniinde bulundurulmasi
gerekmektedir. Giincel olarak yayinlanan kilavuzlar
obez olgulariicermediginden daha diisiik esik degerlere
sahiptir ve adolesan olgularda, bu esiklerin erigkin esik
degerlerinin iizerinde olmasi durumunda daha diisiik
olan esik degerlerinin dikkate alinmasi onerilir. Bu
sayede hipertansif hastalarin daha erken taninmasi ve
hedef KB degerlerinin daha diisiik tutulmasi ile ileride
gelisebilecek kardiyovaskiiler olaylarin azaltilmasi
miimkiin olabilecektir.

Etik

Cikar Catismasi: Yazarlar
catigmast bildirilmemistir.

Finansal Destek: Yazarlar tarafindan finansal
destek almadiklari bildirilmistir.

tarafindan cikar
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4. RAPOR-2004 ESH-2016 AAP-2017
Semptomatik HT X X X
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olgular

HT: Hipertansiyon, DM: Diabetes Mellitus, X: Tedavi baglanmasi 6nerilir
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