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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 gdrtinttiler ve genis cocuk saghgi 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, J-GATE, 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 literatiiriin], 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 tirlti
yasal amag icin kullanilabilir olmasi“dir. Cogaltma ve dagitim tzerindeki
tek kisitlama yetkisi ve bu alandaki tek telif hakki rolti; kendi calismalarinin
biitiinltigt 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 ¢alismalarinin biitiinlig 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 strece 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(lar)in gériisiidir ve Editér, Editoryel Kurul ya da Yayinci'min gorist
degildir; Editér, Editdryel Kurul ve Yayinci bu yazilar igin 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 acik internette tcretsiz olarak erisilebilirligini kastediyoruz, OPEN ACCESS
bunlari dizine eklemek icin tarayin, yazilima veri olarak iletin veya internete
erismenin ayrilmaz bir parcasi 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
gorilirse 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 Tiirke ve Ingilizce'dir. Tiim Tiirkge yazi iceriklerinde Tiirk
Dil Kurumu “yazim kilavuzu” kurallarina sadik kalinmasi esastir (www.tdk.
gov.tr). Sayilarda kesirler virgil ile ayrilir (6rnek; 15,2 veya 5,26). Anatomik
terimlerin Latinceleri kullaniimalidir. Gindelik 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 editore mektuplar 2000 kelimeyi
gecmemelidir.

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

9. Deneysel, klinik ve ilag arastirmalari 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 calismalar, ilac 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 cergevesinde hazirlanmis etik komisyon raporu gerekmektedir.
Gerekli gértilmesi halinde etik komisyon raporu veya esdegeri olan resmi bir
yazl da yazarlardan talep edilebilir. Deneysel calismalarin sonuglarini bildiren
yazilarda, ¢calismanin yapildigi kisilere uygulanan prosediirlerin niteligi timiyle
aciklandiktan sonra, onaylarinin alindigina iliskin bir agiklamaya metin icinde
yer verilmelidir. Hayvanlar iizerinde yapilan calismalarda agri, aci ve rahatsizlik
verilmemesi igin yapilanlar agik bir sekilde belirtiimelidir. Hasta onamlari, etik
kurulun adi, onay belgesinin numarasi ve tarihi tam metin dosyasinda yer alan
Yéntemler basligi altina yazilmalidir.

Etik Kurul Raporu veya Aydinlatiimig Onam Formu eklenmelidir.

11. Dergiye yayinlanmak tizere yazi génderilirken editdre basvuru yazisinda
yazinin daha 6nce baska yerde yayinlanmamis veya yayinlanmak (zere
gtnderilmemis oldugu belirtilmelidir. Yayinlanmasi kabul edilen yazilarin dergiye
baskisi dncesinde dergi sekreterliginden bir “Telif Hakki Devri” (yazarlarin
haklari karunarak hazirlanmis) formu tiim 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 soyadlari 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: Yazigmalarin yapilacagi kisinin adi ve soyadi, posta adresi,
sabit ve mobil telefon ve elektronik posta adresi yazilmalidir.

- Gerek duyuluyor ise tesekkiir yazisi bu kisimda verilmelidir.
- Tiim yazarlarin ORCID ID bilgileri Baslik sayfasinda bulunmalidir.
B. Tiirkge 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 baslik ve ozet, Tiirkge baslik ve zetle es anlamli
olmalidir. Ozet, galisma ve aragtirmanin amacini ve kullanilan yontemleri
kisaca belirtmeli, ana bulgular varilan sonucu destekleyecek 6lctide ayrintilarla
belirtilmelidir. Ozgiin arastirmalarin Tiirkge 6zetinde giris, gereg ve yéntem,
bulgular, sonug, Ingilizce 6zetlerde ise “Introduction, materials and methods,
results, conclusions” alt basliklarini igermelidir. Olgu sunumlarinda ise; giris,
olgu sunumu, tartisma alt basliklarini icermelidir.

Olgu sunumlarinin Ingilizce zetinde ise;Introduction, case report, conclusions”
alt basliklarini icermelidir. Derleme yazilarinda 6zet konunun igerigini
aciklayacak 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

Ozgiin arastirmalarda giris, gereg 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 belirtilmeli,
calismanin verilerine veya varilan sonuglarina burada yer verilmemelidir.

2- Gerec ve Yontem: Deneysel ve klinik arastirmalar igin etik kurul karari
varhg belirtiimelidir. Yerlesmis yontemler icin kaynak gdsterilmeli, yeni
yontemler igin kisa agiklama verilmelidir.

istatistiksel Analizz Yontem bolimiiniin son paragrafinda, kullanilan
istatistiksel analizler ayrintili olarak belirtilmelidir.

3- Bulgular: Elde edilen bulgular acik bir sekilde metinde verilmeli ve
geredinde kullanilan istatistiksel yontemler belirtilmelidir. Metin iginde
tablonun tamaminin aynen tekrari yazilmamalidir. Tablo veya sekiller (cizim,
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grafik ve fotograflar), baslik ve dipnotlari ile birlikte her biri ayri bir sayfaya
yazilmalidir. Metin iginde gectikleri 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 yapilmalidir.

5- Calismanin kisithihiklan: Bu bolimde calisma siirecinde yapilamayanlar
ile sinirlari ifade edilmeli ve gelecek ¢alismalara iliskin dneriler 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 Yaynlar

Periyodiklerin kisaltmalari Index Medicusun her yilin Ocak sayisina gére 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 baglg, 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, Fémandez J, Mayorga C, Rodriguez
J, et al. Update on the evaluation of hypersensitivity reactions to betalactams.
Allergy 2009;64(2):183-93.

Kitaplar

Kitap béliimii: 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 igin 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 Kongresi, 12-15 Kasim 1991, Adana, Bildiri
Ozet Kitabi, $.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” sozciigu 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 ¢izim olarak anlagilir olmali, fotograflar
uygun baski kalitesi igin yeterli olmalidir. Tablo iginde gegen kisaltmalar, tablo
altinda dipnot olarak aciklanmalidir.

EK KURALLAR

1- Derlemeler: En son yenilikleri kapsayacak. sekilde ve/veya literatiir
bilgilerine dlayall olarak yazilmalidir. Tiirkce ve Ingilizce tzet 300 kelimeyi
gecmemeli, Ingilizce baslik ve 6zet, Tirkce baglik ve 6zetle es anlamli olmalidir.

2- Olgu Sunumlar: Ozellikli ve egitici olmalidir. Tirkge ve Ingilizce tzet 300
kelimeyi gegmemeli, Ingilizce baglik ve dzet, Tiirkge baglik ve dzetle es anlamli
olmalidir.

Yazi metni; giris, olgu (larin) sunumu, tartisma alt basliklarini icermelidir.

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 editor kararlastirir.

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

5- Tiim yollanan caligmalar intihal programi tarafindan tarandiktan sonra
hakemlere yollanmaktadir.

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

7- Etik Kurul izni gerektiren arastirmalar asagidaki gibidir.

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

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

insanlar tizerinde yapilan klinik aragtirmalar,

Hayvanlar tzerinde yapilan arastirmalar,

Kisisel verilerin korunmasi kanunu geregince retrospektif calismalar,
Ayrica;

0Olgu sunumlarinda “Aydinlatiimig Onam Formu”nun alindiginin belirtilmesi,

Baskalarina ait 6lcek, anket, fotograflarin kullanimi igin sahiplerinden izin
alinmasi ve belirtilmesi,

Kullanilan fikir ve sanat eserleri igin 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 authors 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, gere¢ ve
yontem, bulgular, sonug" and “Introduction, materials and methods, results,
conclusions” in English abstracts. Case reports should include an "giris, olgu
sunumu, tartisma 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 another authar, 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
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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 yiriitlr.

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 bdliim editdriine génderilir.
Bolim editdrii 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
editorli 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, editr 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 olasi ¢ikar 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 6nce Crossref Smilarity Check
powered by “iThenticate” kullaniimaktadir. intihal, uydurma, teksir ve yaniltma
gibi etik olmayan uygulamalar ve makale inceleme stirecini etkileme cabasi ile
hediye yazarlik katkilari gibi uygunsuz tesekkiir bildirim ve kaynak gésterimler
onaylanmamaktadir. Siiphe durumunda yazarlardan ek agiklamalar istenecektir.
Tum eylemler COPE Flowchart'lara gore yapilacaktir.

Ayrica, vyazarlar 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
hicbir sekilde intihale izin vermemektedir. Dergi politikamiza uygun olarak,
génderilen makaleler en az iki kez (degerlendirme sirecinde ve kabul
sonrasinda) cakisan 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 autharship,
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: Vitamin B12 deficiency causes permanent neurological
complications that can be resolved with early treatment. Studies have shown that
changes in hematological parameters observed in the early period may contribute
to early diagnosis.

Materials and Methods: A retrospective evaluation was made of the hematological
parameters (hemoglobin, hematocrit, mean erythrocyte hemoglobin, mean
erythrocyte hemoglobin concentration, erythrocyte count, mean erythrocyte
volume, erythrocyte distribution width, leukocyte count, platelet count and mean
platelet volume) of 74 patients with vitamin B12 deficiency and 74 healthy controls
with normal vitamin B12 levels, who presented to the pediatric neurology clinic
with various complaints. Patients aged 0-18 years with normal ferritin and folic
acid levels, with no infections or chronic disease were included. The patients with
low vitamin level were divided into subgroups: Group 1 (<150 pg/mL), group 2
(150-200 pg/mL) and group 3 (200-250 pg/mL). The control group was assigned
as group 4 (>250 pg/mL).

Results: The vitamin B12 deficient group and the control group were similar
in terms of sex and age. Vitamin levels were significantly different between
the groups, while the hemogram parameters did not differ significantly. Group
1 included 16.21%, group 2 included 54.05% and group 3 included 29.72% of
the patients. The subgroups were similar in terms of sex and age, and hemogram
parameters did not differ significantly.

Conclusion: Changes in hemogram parameters may not be observed even at
very low vitamin B12 levels, so vitamin levels should be checked in patients with
clinical findings and a history suggestive of deficiency.

Oz

Giris: Vitamin B12 eksikliinde, erken tedavi ile onlenebilen, kalici norolojik
komplikasyonlar goriilebilir. Caligmalar, erken donemde gozlenen hematolojik
parametre degisikliklerinin, erken taniya katki saglayabilecegini gostermistir.
Gere¢ ve Yontem: Vitamin B12 eksikligi saptanan 74 hasta ile cocuk norolojisi
poliklinigine farkli yakinma ile bagvuran, vitamin B12 diizeyi normal olan, saglikli
74 kontrol hastasinin hematolojik parametreleri (hemoglobin, hematokrit, ortalama
eritrosit hemoglobini, ortalama eritrosit hemoglobin konsantrasyonu, eritrosit
sayis1, ortalama eritrosit hacmi, eritrosit dagilim genisligi, 16kosit say1si, trombosit
sayist, ortalama trombosit hacmi) retrospektif olarak degerlendirildi. Ferritin ve
folik asit diizeyi normal olan, enfeksiyon ve kronik bir hastalig1 olmayan, 0-18 yas
araliginda olan hastalar ¢alismaya alindi. Vitamin B12 diizeyi diisiik olan hasta
grubu ii¢ sinifa ayrildi: Grup 1 (<150 pg/mL), grup 2 (150-200 pg/mL), grup 3
(200-250 pg/mL); grup 4 (>250 pg/mL) kontrol grubu olarak belirlendi.
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Bulgular: B12 vitamini eksikligi olan grup ile kontrol grubu cinsiyet ve yas ozellikleri acisindan benzerdi. Gruplar arasinda
vitamin diizeyleri anlaml farklilik gosterirken, hemogram parametreleri anlamli farklilik gostermedi. Hastalarin %16,21’ini grup
1, %5405 ini grup 2 ve %?29,72’sini grup 3 olusturdu. Alt gruplar cinsiyet ve yas acgisindan benzerdi ve hemogram parametreleri

anlaml farklilik gostermedi.

Sonu¢: Hemogram parametrelerindeki degisiklikler, ¢ok diisiik vitamin B12 diizeylerinde dahi goriilmeyebilir, bu nedenle klinik
bulgusu olan ve Oykiisii vitamin B12 eksikligini diisiindiiren hastalarda mutlaka vitamin B12 diizeyi bakilmalidir.

Introduction

Vitamin B12 deficiency is a global problem that is
common in all age groups. Vitamin B12 participates
in DNA synthesis and plays a role in cell division
and proliferation, and deficiencies can lead to serious
neurological and hematological signs and symptoms
(1,2). Hematological abnormalities accompanying
vitamin B12 deficiency vary, and may not correlate
strongly with vitamin B12 levels until late periods
of the disease. Hemogram parameters are not always
sufficient to predict vitamin B12 deficiency (2,3).

There is a scarcity of literature on hemogram
parameters in vitamin B12 deficiency, although some
studies have shown that changes in hematological
parameters may be observed in the early period and
may contribute to early diagnosis (3-6). In the present
study, we evaluated the relationship between the
severity of vitamin B12 deficiency and hematological
parameters and assessed the value of hemogram
parameters for detecting vitamin B12 deficiency.

Materials and Methods

Following the granting of approval by the
Siileyman Demirel University Faculty of Medicine
Clinical Research Ethics Committee (approval
number: 20/317, date: 05.11.2021), this retrospective
study was launched with 74 patients with vitamin
B12 deficiency and 74 age- and sex-matched healthy
controls with normal vitamin B12 levels who presented
to the Pediatric Neurology Outpatient Clinic of the
Siileyman Demirel University Faculty of Medicine
between January 2019 and January 2021, with various
complaints. Included in the study were patients who
were 0-18 years of age with normal ferritin and folic
acid levels, and with no infections, chronic disease,
or history of chronic drug use. Patients with ferritin
and folic acid levels outside the normal range, or with
any infections or chronic diseases that may affect
hematological parameters, and those with a history of
chronic drug use were excluded from the study. The

patients’ age, sex, symptoms on admission, vitamin
B12 levels and the following hematological parameters
were retrieved from the patient’s records: hemoglobin
(Hb), hematocrit (HTC), mean erythrocyte hemoglobin
(MCH), mean erythrocyte hemoglobin concentration
(MCHCQ), erythrocyte count (RBC), mean erythrocyte
volume (MCV), erythrocyte distribution width
(RDW), leukocyte count (WBC), platelet count (PLT)
and mean platelet volume (MPV). A cut-off point of
<250 pg/L was used to identify vitamin B12 deficiency.
Anemia was defined as an Hb level of <11.5 g/dL,
thrombocytopenia as a PLT of <150,000/mm? and
leucopenia as a white blood cell count of <1500/mm?3.
Patients with low vitamin B12 levels were divided into
three subgroups as: Group 1 (<150 pg/mL), group 2
(150-200 pg/mL) and group 3 (200-250 pg/mL), while
the control group was assigned to group 4 (>250 pg/
mL).

Statistical Analysis

All statistical analyses for this study were
performed using IBM SPSS Statistics (version 20.0.
Armonk, NY: IBM Corp.). Descriptive measurements
were presented as mean + standard deviation (median;
minimum-maximum) and frequency (percentage). The
normality of continuous numerical data was analyzed
with a Kolmogorov-Smirnov test, the results of which
revealed a non-normal distribution (p<0.05), and
thus, non-parametric tests were preferred for group
comparisons. A One-Way Analysis of Variance was
used for the comparison of the vitamin B12 groups, and
a chi-square analysis was used to compare categorical
data. For a type 1 error rate of 5%, a p-value of <0.05
was considered statistically significant.

Results

The study sample included 74 patients and 74
healthy controls, totaling 148 participants, in the
0-18 years of age group. The vitamin B12 deficient
group and the control group had the same sex ratio

J Curr Pediatr 2022;20:116-21



118  Arslan and Karakog. Hematological Parametres in Vitamin B12 Deficiency

and a similar mean age. In both groups, 73% of the
participants were female and the remainder were male.
The mean age was 10.79+6.11 years in the vitamin
B12 deficiency group and 10.93+5.92 years in the
control group.

The mean vitamin B12 level was 181.95+36.90 pg/
mL in the patient group and 275.13+21.46 pg/mL in
the control group, indicating a significant difference
(p<0.001), while hemogram parameters (Hb, HTC,
RBC, MCH, MCHC, MCV, RDW, WBC, PLT and
MPV) did not differ significantly (Table 1).

The group of patients with low vitamin B12
levels was divided into three subgroups, as group 1
with 12 patients (16.21%), group 2 with 40 patients
(54.05%) and group 3 with 22 patients (29.72%), with
corresponding vitamin B12 levels of <150 pg/mL,
150-200 pg/mL and 200-250 pg/mL, respectively. The
control group was assigned to group 4 (>250 pg/mL).
A comparison of the groups revealed no significant
difference in the sex ratio (p=0.958), and there was
also no significant difference in the mean ages of the
groups (p=0.487). A comparison of the vitamin B12
levels of the groups revealed a significant difference
(p<0.001). The hemogram parameters of the groups
did not differ significantly according to vitamin

B12 levels, and there was no significant correlation
between the hemogram parameters and vitamin B12
levels (Table 2).

The evaluation of the vitamin B12 subgroups also
revealed no significant difference in the Hb values, or
leukocyte and PLTs (Table 3).

Among the most common symptoms of vitamin
B12 deficient patients who applied to the pediatric
neurology outpatient clinic were fatigue (14.9%),
paresthesia (13.5%), headache (13.5%), dizziness
(12.2%), breath-holding spells (8.1%) and personality
changes (6.8%) (Table 4).

A statistically significant difference was determined
in clinical findings according to the age. The age of
the patients with hypotonia, breath-holding spells, and
developmental delay was significantly lower than the
age of the patients with other neurological symptoms
(p<0.001) (Table 4).

We compared the neurological findings in terms of
hematological parameters. The hemogram parameters
did not vary significantly among the patients with
different clinical findings (p=0.540), and there was
no significant difference in the sex distribution of the
patients (p=0.257).

Table 1. Characteristics and hematologic parameters of the study groups

B12 deficient group (B12 Control group (B12 >250)

<250) (n=74) (n=74) p
Female (n, %) 54 (73.0) 54 (73.0)
Male (n, %) 20 (27.0) 20 (27.0)

+ +

ree (U5 115 (U5 15) 0392
Vit B12 (pg/mL) 181.95+36.90 275.13+21.46 <0.001"
Hb (g/dL) 13.48+1.42 13.52+1.64 0.869
HTC (%) 39.58+3.81 39.95+6.17 0.665
RBC/(mm?) 4.88+0.36 491+0.39 0.627
MCV (fl) 79.83x11.40 80.96+6.39 0.572
MCH (pg) 27.64+2.61 27.55+2.67 0.842
MCHC (g/dL) 33.80+2.39 38.29+6.05 0.287
RDW (%) 13.93+1.43 14.04+1.60 0.662
WBC/(mm?3) 7787+2580 7954+1939 0.658
PLT/(mm?) 307,283x107,105 297,635+71,798 0.521
MPV (f1) 8.22+0.95 8.24+0.83 0.920
*: Significant at the 0.05 level according to the Mann-Whitney U test. Hb: Hemoglobin, WBC: White blood cell, PLT: Platelet, HTC: Hematocrit, RBC: Erythrocyte count,
xeca::pﬁf:]xéleziﬁxyte volume, MCH: Mean erythrocyte hemoglobin, MCHC: Mean erythrocyte hemoglobin concentration, RDW: Erythrocyte distribution width, MPV:
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Table 2. Distribution of patients according to the vitamin B12 levels and hematological values

Vitamin B12 subgroups

BI2 <150 (n=12) | B12:150-200 (n=40) | B12:200-250 (n=22) 33227:)250 (contro) |
Female (n,%) 8 (66.7) 31 (77.5) 15 (68.2) 54 (73.0) 0,058
Male (n,%) 4(333) 9(225) 7(31.8) 20 (27.0)
e
Vit B12 (pg/mL) 122.6327.11 177.86214.85 221751538 275.13+21.46 <0.001°
Hb (¢/dL) 13.47+1 46 13.20+1.40 13.99+1.36 13.52+1.64 0.308
HTC (%) 39.15+3.72 38.96:3.70 40.96+3.86 39.95+6.17 0.295
RBC/(mm?) 4782043 487035 4942035 4.9120.39 0.626
MCYV (fl) 82.32+8.68 78771162 80.14+13.08 80.96:£6.39 0.171
MCH (pg) 28.27+3.34 27.06+2.65 28.35+1.87 27.55+2.67 0.074
MCHC (g/dL) 34.38+0.80 33.86+0.95 33.40+4.17 38.29+6.05 0.244
RDW (%) 14.19+1 .84 14.00+1.48 13.67+1.07 14.04+1.60 0.877
WBC/(mm?) 7.908+2,303 78652835 75812315 7.954+1.939 0.674
PLT/(mm?) 317,833+78,775 324225+124,525 270,727+76 281 297 635+71,798 0.137
MPV (fl) 8.05+0.94 8.1420.87 8.47+1.08 8242083 0714

platelet volume

“: Significant at the 0.05 level according to the Kruskal-Wallis test. Hb: Hemoglobin, WBC: White blood cell, PLT: Platelet, HTC: Hematocrit, RBC: Erythrocyte count, MCV:
Mean erythrocyte volume, MCH: Mean erythrocyte hemoglobin, MCHC: Mean erythrocyte hemoglobin concentration, RDW: Erythrocyte distribution width, MPV: Mean

Table 3. Distribution of hematological parameters according to the vitamin B12 level subgroups

Vitamin B12 subgroups
<150 (n=12) | 150-200 (n=40) 200-250 (n=22) >250 (n=74) p
Female 8 (66.7) 31(77.5) 15 (68.2) 54 (73.0)
Sex, n (%) 0.958
Male 4(33.3) 9(22.5) 7(31.8) 20 (27.0)
<115 1 (11.1%) 6 (66.7%) 2 (22.2%) 11 (14.9%)
Hb (g/dL) 0.705
>115 11 (16.9%) 34 (52.3%) 20 (30.8%) 63 (85.1%)
WBC/(mm?) <4,500 0 1 (33.3%) 2 (66.7%) 1(1.4%) 0,896
>4,500 12 (16.9%) 39 (54.9%) 20 (28.2%) 73 (98.6%) '
PLT/(mm?) <150,000 0 1 (50.0%) 1 (50.0%) 1 (1.4%) 0.910
>150,000 12 (16.7%) 39 (54.2%) 21 (29.2%) 73 (98.6%) '

Hb: Hemoglobin, WBC: White blood cell, PLT: Platelet

Discussion

Patients with vitamin B12 deficiency present

with hematological findings that vary from anemia
to pancytopenia. In cases of vitamin B12 deficiency,
pancytopenia is caused by ineffective erythropoiesis,
leukopoiesis and thrombopoiesis associated with
programmed cell death in the absence of vitamin B12,
and the reduced survival of precursors in peripheral
blood that may occur in the later phases of the disease

(7). Literature contains a few studies examining the
frequency of hematological findings associated with
vitamin B12 deficiency in children. A previous study
reported 22.7% of patients with vitamin B12 deficiency
had anemia, while none of the children had leukopenia
or thrombocytopenia (8). Another study reported no
significant difference in anemia or complete blood
count parameters between cases with and without
vitamin B12 deficiency (9). Emen et al. (10), on
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Table 4. Clinical features of patients with vitamin B12
deficiency

Clinical findings | n (%) Age (mean + SD) | p
Fatigue 11 (14.9) 10.27+5.69

Headache 10 (13.5) 12.7+4.37

Paresthesia 10 (13.5) 149+1.2

Dizziness 9 (12.2) 14.78+2 .44
Breath-holding 6 (8.1) 1

spells

Personality 568  |54:6.11

changes

Developmental | 4 (5 4) | 2543 <0.001
delay

Memory 4(54) 16.5+2.38

impairment

Tremor 4(54) 16.25+1.5

Hypotonia 3@4.1) 1

Syncope 34.1) 14.67+1.15

Vision blurring 227 12

Difficulty in 1(14) 6

concentration

Muscle weakness | 1 (1.4) 15

Poor school

performance 14 1

SD: Standard deviation

the other hand, reported no statistically significant
association between vitamin B12 levels and complete
blood count parameters, excluding PLTs. In the present
study, anemia was detected in nine (12.1%), leucopenia
in three (4.05%) and thrombocytopenia in two (2.7%)
of the patients with vitamin B12 deficiency, while in the
control group, eleven (14.9%) had anemia, one (1.4%)
had leukopenia and one (1.4%) had thrombocytopenia.
There was no statistically significant difference between
the two groups in this regard. Although macrocytic
anemia is expected in cases of vitamin B12 deficiency,
the mean MCVs were 79.83 fl and 80.96 fl in the
deficiency and control groups, respectively, with no
statistically significant difference between them. A study
of 1,100 individuals evaluating the correlation between
vitamin B12 and MCV could establish no correlation,
identifying a high MCV value in only 14.59% of
patients, and concluded that MCV should not be the
only criterion for diagnosis of vitamin B12 deficiency
(11). An MCYV value within the reference range may be
misleading if used as a screening parameter.

J Curr Pediatr 2022;20:116-21

There have been studies suggesting that MPV
and RDW deterioration starts in the early period of
vitamin B12 deficiency, prior to the development of
cytopenia, leading the authors to question the usability
of these parameters in early diagnosis. Aktas et al. (3)
reported no significant difference in the Hb and HTC
levels of cases with vitamin B12 below and above 250
pg/mL, but identified a significantly higher RDW in
patients with vitamin B12 deficiency, concurring with
the studies by Pongstaporn and Bhatia, which also
reported an elevated RDW in cases of vitamin B12
deficiency (5,6). A study involving an adult age group
reported higher MPV and RDW values in patients
with vitamin B12 deficiency than in the control group,
which suggested these parameters could be used as
indicators during the early periods (4).

That finding, however, contrasts with the findings
of the present study, in which vitamin B12 levels
were significantly different between the vitamin B12
deficient and control groups, while the hemogram
parameters did not differ significantly. In another study,
involving 640 pediatric patients, no relationship could
be identified between vitamin levels and complete
blood count parameters in vitamin B12-deficient cases
(12). In a study by Colak et al. (9). comparing the
hemogram parameters of patients with normal vitamin
B12 levels and those of patients with deficiency, it
was established that hemogram parameters were not
predictive, and vitamin B12 deficiency may not always
be reflected in hemogram parameters.

Hematological findings may not always correlate
with vitamin B12 levels, and thus vitamin B12
deficiency should not be dismissed purely based on a
normal blood count. The findings of the present study
are consistent with those of most studies.

Neurological symptoms can be observed in vitamin
B12 deficiency such as hypotonia, dizziness, ataxia,
tremor, paresthesia, fatigue, developmental delay/
regretion; neuropsychiatric abnormalities including
mood changes, attention deficit, memory impairment,
and behavioral abnormalities (13,14).

In a study, where 38 pediatric patients with vitamin
B12 deficiency were evaluated, mean serum B12 level
was found to be 137.18 (40-196) mg/dL and most
common neurological symptoms included syncope,
dizziness, hypotonia, convulsion, paresthesia, fatigue
and concentration difficulty; only 23.6% of the patients
were anemic (2). Similar results were obtained in our
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vitamin B12- deficient group; there was no clinical
correlation with hematological parameters.

These results showed that clinical findings in
vitamin B12 deficiency are variable and non-specific
and may not be associated with hematological
abnormalities. Clinicians must consider vitamin B12
deficiency in children with unexplained neurological
manifestations.

Conclusion

In vitamin B12 deficiency, changes in hemogram
parameters may not be observed even at very low
vitamin levels, and hematological parameters may
not be associated with vitamin B12 levels and
clinical findings. Since clinical manifestations are
so variable, a high level of suspicion is required for
early diagnosis of vitamin B12 deficiency to prevent
irreversible neurological complications by means of
early diagnosis and treatment.

Ethics

Ethics Committee Approval: This was approval by
the Siileyman Demirel University Faculty of Medicine
Clinical Research Ethics Committee (approval
number: 20/317, date: 05.11.2021).

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. Georgieff MK, Ramel SE, Cusick SE. Nutritional influences on
brain development. Acta Paediatr 2018;107:1310-21.

10.

11.

12.

13.

14.

Serin HM, Arslan EA. Neurological symptoms of vitamin
B12 deficiency: analysis of pediatric patients. Acta Clin Croat
2019;58:295-302.

Aktas G, Sit M, Tekce H, Uyeturk U, Tekce BK, Savli H. Effects
of vitamin B12 treatment on hematological parameters. Acta
Medica Anatolia 2014;2:6-8.

Aktas G, Alcelik A, Tekce BK, Sit M, Savli H, Tekce H. Could
mean platelet volume and red cell distribution width predict
vitamin B 12 deficiency? Journal of Advances in Medicine and
Medical Research 2014;31:4965-71.

Bhatia P, Kulkarni JD, Pai SA. Vitamin B12 deficiency in India:
Mean corpuscular volume is an unreliable screening parameter.
Natl Med J India 2012;25:336-8.

Pongstaporn W, Bunyaratavej A. Hematological parameters,
ferritin and vitamin B12 in vegetarians. J Med Assoc Thai
1999;82:304-11.

Socha DS, DeSouza SI, Flagg A, Sekeres M, Rogers HJ. Severe
megaloblastic anemia: Vitamin deficiency and other causes.
Cleve Clin J] Med 2020;3:153-64.

Sezer RG, Bozyakut A, Akoglu HA, Ozdemir GN. The efficacy
of oral vitamin B12 replacement for nutritional vitamin B12
deficiency. J Pediatr Hematol Oncol 2018;40:69-72.

Colak A, Anil M, Toprak B, Kose E, Ustuner F. B12 vitamin
level in children and its relationship with comlete blood count
parameters. Izmir Dr. Behcet Uz Cocuk Hast Dergisi 2012;2:75-
9.

Emen B, Kili¢ Oztiirk Y, Eren MA, Ozdemir E, Oztiirk F, Diizenli
E, et al. Retrospective analysis of the correlation of etiological
factors with laboratory features in vitamin B12 deficient patients.
Tepecik Egitim Hast Derg 2013;23:19-23.

Vidja PJ. Diagnostic value of mean corpuscular volume in the
detection of vitamin B12 deficiency. Int J Med Sci Public Health
2017;6:1155-7

Akbayram HT, Orkmez M. Hematological findings in children
with serum vitamin B12 deficiency. ] Contemp Med 2021;11:294-
7.

Dror DK, Allen LH. Effect of vitamin B12 deficiency on
neurodevelopment in infants: current knowledge and possible
mechanisms. Nutr Rev 2008;66:250-5.

Rasmussen SA, Fernhoff PM, Scanlon KS. Vitamin B12
deficiency in children and adolescents. J Pediatr 2001;138:10-7.

J Curr Pediatr 2022;20:116-21



The Journal of Current Pediatrics GuUncel Pediatri

ORIGINAL ARTICLE 0ZGUN ARASTIRMA

Evaluation of Children and Adolescents Admitted to
the Emergency Department with Complaints of Chest
Pain

Acil Servise Gogus Agrisi Sikayeti ile Basvuran Cocuk ve
Adolesanlarin Degerlendirilmesi

Murat Dogan* (0000-0003-2954-3845), Ali Baykan** (0000-0002-6760-3936), Utku Ozer* (0000-0003-3669-8853), Tugce
Kalin Giing6r* (0000-0003-2581-5639), Siileyman Sunkak* (0000-0002-6191-9403), Mehmet Adnan Oztiirk* (0000-0002-
6191-9403)

*Erciyes University Faculty of Medicine, Department of Pediatric Emergency, Kayseri, Turkey
**Erciyes University Faculty of Medicine, Department of Pediatric Cardiology, Kayseri, Turkey

Abstract

Introduction: Chest pain (CP) is a common reason for pediatric emergency
department presentation. The possibility of heart originated pain frightens the
family. There is no pathology in most of the cases. Here, we aimed to evaluate
the etiological causes of children and adolescents who admitted to the pediatric
emergency service with complaint of CP.

Materials and Methods: Two hundred ninety eight cases aged between 8 and
18 years who admitted to the emergency service with GA complaints between
February 2018 and 2019 were included in the study. Demographic characteristics,
physical examinations, laboratory findings and diagnoses of the patients were
analyzed retrospectively.

Results: The most common causes of CP were determined as idiopathic (50.3%),
musculoskeletal system (24.1%) and psychogenic (10.2%). Most of the patients
were over 12 years old (n=169, 58.7%) and female (n=155, 53.8%). There
was no significant difference in terms of age and gender (p=0.06, p=0.07).The
cardiac causes was found to be 4.5% of the all causes. The most common cardiac
causes were mitral valve prolapse and mitral insufficiency. Psychogenic causes
were higher in females, and psychogenic causes were anxiety, panic attack and
depression, respectively.

Conclusion: Most of CP in children is due to non-cardiac causes. Although the
most common cause of GA is idiopathic, the incidence of psychogenic causes in
CP etiology is gradually increasing in adolescents. As a result of detailed history,
physical examination and laboratory tests, families should be informed and felt
comforted about the diagnosis of the patients.

Keywords
Chest pain, adolescent, psychogenic

Anahtar kelimeler
Gogiis agrisi, adolesan, psikojenik

Oz
Received/Gelis Tarihi : 25.12.2021
Accepted/Kabul Tarihi : 18.04.2022 Giris: Gogiis agrist (GA), ¢ocuk acil servisine bagvurunun yaygin bir nedenidir.
Agrinin kalp kokenli olma ihtimali aileyi telaglandirmaktadir. Olgularin ¢ogunda
DOI:10.4274/jcp.2022.15428 herhangi bir patoloji saptanmamaktadir. Calismamizda g¢ocuk acil servisine

bagvuran ¢ocuk ve adolesanlarin GA nedenlerini degerlendirmeyi amagladik.
Gerec ve Yontem: Subat 2018-2019 tarihleri arasinda GA sikayeti ile acil servise
bagvuran 8-18 yas arast 298 olgu calismaya dahil edildi. Hastalarin demografik
ozellikleri, fizik muayeneleri, laboratuvar bulgular1 ve tamilari retrospektif olarak
incelendi.

Bulgular: GA’nin en sik nedenleri idiyopatik (%50,3), kas-iskelet sistemi (%24,1)
ve psikojenik (%10,2) olarak belirlendi. Hastalarin cogu 12 yasin iizerinde (n=169,

Address for Correspondence/Yazigma Adresi:
Murat Dogan MD, Erciyes University
Faculty of Medicine, Department of Pediatric
Emergency, Kayseri, Turkey

Phone: +90 505 902 59 99

E-mail: alibaykan@yahoo.com

122 J Curr Pediatr 2022;20:122-7


https://orcid.org/0000-0003-2954-3845
https://orcid.org/0000-0002-6760-3936
https://orcid.org/0000-0003-3669-8853
https://orcid.org/0000-0003-2581-5639
https://orcid.org/0000-0002-6191-9403
https://orcid.org/0000-0001-5397-1239
https://orcid.org/0000-0001-5397-1239

Dogan et al. Chest Pain 123

%58,7) ve kizdi (n=155, %53,8). Hastalar arasinda yas ve cinsiyet acisindan anlamli bir farklilik yoktu (p=0,06, p=0,07). Kardiyak
nedenler tiim nedenlerin %4,5’iydi. En sik kardiyak nedenler mitral kapak prolapsusu ve mitral yetmezliktir. Kizlarda psikojenik
nedenler daha fazlaydi, psikojenik nedenler sirasiyla anksiyete, panik atak ve depresyondu.

Sonuc: Cocuklarda GA’nin biiyiik ¢ogunlugu kalp dis1 nedenlerden kaynaklanmaktadir. GA'nin en sik nedeni idiyopatik olmakla
birlikte, psikojenik nedenlerin insidans1 addlesan yas grubunda giderek artmaktadir. Ayrintili anamnez, fizik muayene ve laboratuvar
tetkikleri sonucunda hastalarin tanilar1 konusunda ailelerin bilgilendirilmesi ve kendilerini rahat hissetmeleri saglanmalidir.

Introduction

Chest pain (CP) is one of the most common
reasons for admission to the emergency department
in children and especially in the adolescent age
group. The most common causes of CP in children
are idiopathic, musculoskeletal system, respiratory
system and gastrointestinal system (GIS) pathologies,
respectively. Cardiac causes are extremely rare and
their frequency is usually around 5% (1). In adults CP
is often associated with heart disease and sudden death.
Although cardiac causes are rare, anxious parents
who associate CP with heart disease often present
to the pediatric emergency department (2). Many
families perceive CP as heart disease, and the most
frightening of the family is the possibility of children
dying suddenly. After a detailed physical examination
and anamnesis, most of the patients can be diagnosed
without the need for further examinations. However,
further investigations such as echocardiography,
ECG, cardiac catheterization and angiography may
be required in patients who are suspected of having
CP due to cardiac causes, where organic causes cannot
be excluded. Therefore, clinicians should know the
possible causes and the symptoms indicating these
reasons in children presenting with CP (3-5). In this
study, we aimed to evaluate the adolescent children
who presented to the pediatric emergency department
with the complaint of CP in terms of diagnosis and to
investigate the causes of pain.

Materials and Methods

In this study, the data of 298 adolescent patients
who were admitted to pediatric emergency service
between 01.02.2018 and 2019 with CP complaints
were retrospectively evaluated. The age range of the
patients was 8-18 years. Patients’ age, gender, time of
onset of pain, season, time of admission to hospital,
consultations, laboratory and radiological evaluations
were evaluated. The patients were divided into two
groups as <12 and >12 years old. The cases considered

psychogenic were consulted with the child psychiatrist,
and the cases considered cardiological were consulted
with the child cardiology. Physical examination, vital
signs, 12-channel electrocardiography (ECG), and
cardiac markers [troponin, creatine kinase (CK), and
CK-MB] were evaluated in all patients. Patients with
suspected pneumonia had bilateral chest radiographs.
Before the study, Erciyes University Faculty of
Medicine, Non-invasive Clinical Research Ethics
Committee approval was obtained (approval number:
2018/222, date: 18.04.2018).

Statistical Analysis

SPSS for Windows 20 program was used to
evaluate the data in the study. All data were calculated
as mean and percentage (%) values. The difference
between categorical variables was evaluated using
the chi-square test. A p-value of <0.05 was considered
statistically significant.

Results

In our study, 155 (53.8%) of the patients were
female and 133 (46.2%) were male. The age range
of the patients was 8-18 years. 58.6% of the patients
were over 12 years old and in the adolescent age
group. There was no significant difference between
patients in terms of age and gender (p=0.06, p=0.07).
The duration of the patients’ onset of CP and their
presentation to the emergency department ranged from
one to 30 days. Most of the patients (79.1%) admitted
within the first 24 hours. The patients admitted to the
emergency department in the spring, summer, autumn
and winter seasons, respectively (Table 1).

Only one patient had a high troponin value and
was diagnosed with myocarditis. Sixty-six patients
had chest radiography and 7 patients were diagnosed
with pneumonia. The most common causes of CP
were idiopathic, musculoskeletal, psychogenic,
respiratory, cardiac, and GIS pathologies, respectively
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(Table 2). Forty-four patients were consulted to child
psychiatrists and 162 patients to child cardiology.

Psychogenic pathologies were detected in 29
patients, and they were anxiety (44.8%), panic
attack (34.4%) and depression (20.8%), respectively.
Cardiac pathology was detected in 14 patients as a
result of the evaluation of the pediatric cardiology.
These pathologies were mitral valve prolapse (MVP),
mitral insufficiency, atrial septal defect (ASD), wolf
parkinson white (WPW), supraventricular tachycardia
(SVT) and myocarditis, respectively (Table 3).

ECG evaluation revealed abnormal findings
in five patients: SVT in two patients, delta wave
in two patients and ST elevation in one patient.
Musculoskeletal pathologies were myalgia 18.2%,
costochondritis 5.9%, respiratory system pathologies
pneumonia 2.4%, asthma 2.9%, GIS pathologies were
3.4% gastroesophageal reflux.

Discussion

In each child presenting with CP, a detailed history
should be obtained and not only cardiovascular

system examination but also comprehensive systemic
examination should have to be performed. In studies
on children, CP accounts for 0.7-5.2% of visits to
pediatric emergency department (6). In our study,
patients presented with CP comprised 0.9% of all
presentations in agreement with literature. In pediatric
population, CP is most commonly encountered at
adolescent period and at ages of 12-14 years. In
addition, it was reported that CP was more common
at adolescent period and girls (7,8). In our study, CP
was more common in adolescents and girls but the
difference did not reach statistical significance.

In our study, no underlying pathology was
identified in 48.1% of patients presented with CP;
such patients were considered as idiopathic CP.
Idiopathic CP is most common cause of CP children
with incidence ranging from 12% to 85% in several
studies (7,9). Before making diagnosis of idiopathic
CP, the patient should be evaluated with detailed
anamnesis and physical examination; studies such as

Table 2. The causes of chest pain

Reasons % n

Table 1. General characteristics of the patients with chest Idiopathic 503 145
pam Musculoskeletal system 241 69

n % Psychogenic 10.2 29
Age (year) Respiratory system 53 16
<12 119 414 Cardiak system 4.8 14
>12 169 58.6 Gastrointestinal system 34 10
Gender Others (trauma, tonsillitis) 1.9 5
Female 155 53.8 Total 100 288
Male 133 46.2
Starting time Table 3. Psychogenic and cardiac causes of chest pain
0-1 day 228 79.1 | % B
1-7 day 48 145 Psychogenic reasons
7-30 day 12 6.4 Anxiety 13 448
Beginning Panic attack 10 344
With effort 44 153 Depression 6 20.8
Rest 179 62.1 Cardiac causes
Both 65 22.6 Mitral valve prolapse 4 28.5
Season Mitral regurgitation 3 214
Autumn 57 19.8 Atrial septal defect 2 143
Winter 60 20.8 Wolff parkinson white 2 143
Spring 92 319 Supraventricular tachycardi 2 143
Summer 79 275 Myocarditis 1 7.2
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ECG and echocardiography should be performed when
needed; and organic and psychogenic causes that may
play role in the etiology should be ruled out (1,7). In
a study on 3,700 patients with CP, idiopathic causes
were detected in 52% of children (10). This group
of patients is generally adolescents and describes
a sudden pain lasting for a few seconds or minutes.
The children limit their activities during attacks. The
attacks can recur and physical examination is always
normal. The causes are mostly normal and self-
limiting. No treatment is required (11). In such cases,
the patient and patient should be assured that the pain
is not associated with heart.

Among chest with an identifiable cause,
musculoskeletal pathologies are most common. Of
children presented to emergency department with CP,
musculoskeletal system pathology was detected in 28%
(1). In a series including 3,700 children, it was found
as 37% (10). In the study by Cicek et al. (12) it was
found that musculoskeletal conditions were second
most common causes of CP following idiopathic
causes. In our study, musculoskeletal pathologies
were the most common cause of CP in agreement with
literature. The factors which are helpful in diagnosis
include worsening pain with breathing or activity,
relief of pain with removal of triggering event and
lack of abnormal finding in the physical examination
(13-15). Costochondritis, exercise, overuse of chest
muscles by cough, trauma, slipping rib syndrome,
herpes zoster, pleurodynia, Tietze’s syndrome and
chest wall and vertebral anomalies can cause CP
(10,16). CP secondary to costochondritis is a common
condition in children. It is more common in adolescents
and girls. In general, costochondral and costosternal
joints over ribs 2-5 are tender and painful at palpation
in unilateral manner. The pain is exacerbated by deep
breath and exercise. In general, it is recurrent and lasts
over a few seconds and minutes. It is typically self-
limiting condition; thus, symptomatic treatment is
employed and non-steroidal anti-inflammatory agents
are given during acute period (17). In our patients,
myalgia and costochondritis were most commonly
detected musculoskeletal system pathologies and non-
steroidal anti-inflammatory drugs were prescribed
in these patients. GIS disorders can manifest as CP.
Many causes such as gastroesophageal reflux disease
(GERD), gastritis, peptic ulcer, esophagitis and
foreign body in esophagus can cause GIS-related CP.

Among these, GERD is common and can present as
heartburn. It is seen that the pain is associated with
meal while it is exacerbated when the patient lie down
and it is generally localized at epigastric region. In a
case series including 441 patients, Giiveng et al. (8)
found GIS-related CP incidence as 1.4%. In our study,
GIS-related CP incidence was 3.4% as GERD being
most common cause.

Respiratory disorders such asthma, pneumonia,
pleural  effusion, pulmonary embolism and
pneumothorax can cause CP (9,18). The presence of
complaints such as cough and fever, pain worsening
with breathing and pathological lung sound at physical
examination suggests respiratory system disorders. The
diagnosis can be made directed studies such as chest
radiograph and appropriate treatment is prescribed.
Asthma is most common respiratory CP in children. CP
following exercise, wheezing and respiratory distress
may be present (19,20). In a study by Sert et al. (3) it
was reported that respiratory CP incidence was 6.6%
among children, 28% of which were asthma. Oztiirk et
al. (13) reported that 5.1% of all CP cases originated
from respiratory system, 58 % of which were diagnosed
as asthma. In our study, respiratory CP comprised 5.3%
of all cases with CP; of these, 56.3% were asthma and
43.7% were pneumonia. In pneumonia, overuse of
accessory breathing muscles due to cough and pleural
or diaphragmatic irritation can result in CP. Again,
pleural inflammation secondary to effusion may cause
pain which exacerbates with deep inspiration (17,21).

In recent years, psychogenic CP with increasing
incidence is another cause of CP in children. Age
is an important factor in the etiology of CP in
children. It is more common in adolescent girls (22).
While psychogenic or stress-related CP is more
common among adolescents while cardiorespiratory
CP resulting from asthma, pneumonia or cardiac
disorders is more common in younger children. In
Turkey, psychogenic factors are reported in 3-10%
of children presented with CP (3,13,23). In our study,
CP frequency was 10.2% and was more common
among adolescent girls. CP following stressful events,
presence of multiple complaints such as headache and
abdominal pain, sleep disorder, prolonged complaints,
recurrent complaints, healthy appearance, normal
physical examination and problems in school and
at home should suggest psychogenic CP. Divorce,
breaking up friends, loss of a beloved individuals,

J Curr Pediatr 2022;20:122-7



126  Dogan et al. Chest Pain

disapproval by friends and academic failure are
common conditions (1,22,24). In recent years, some
studies emphasized that psychogenic causes are more
common than organic causes of CP and anxiety,
depression and suicidal thoughts were higher in
adolescents when compared to controls (25,26). In
our study, psychogenic CP was second most common
cause of CP with identifiable cause and there was
anxiety, panic disorder and depression in the patient.
Thus, it will be appropriate to perform as psychogenic
assessment when all evaluations for CP were normal
in adolescent girls.

Although cardiac CP is rare in children, it can be an
important, fatal condition. Thus, families are concerned
due to likelihood of cardiac origin when they faced CP.
In previous studies, cardiac CP frequency ranges from
0% to 6% (1,17,24). Cigek et al. (12) reported cardiac
CP frequency as 6.7%. In our study, rate of cardiac
CP was found as 4.5% in agreement with literature.
It is difficult to rule out cardiac disease definitely
since children could not fully describe or localize
pain (18,27,28). The patient should be evaluated for
cardiac disorders in detail and must be assessed by a
pediatric cardiologist if there is sudden onset, exercise-
induced CP; if there is accompanying respiratory
distress, palpitation, nausea, sweating, pallor, pre-
syncope or syncope and if there is history of previous
cardiovascular surgery and family history of premature
death. Initial evaluation includes ECG and cardiac
enzyme assays (troponin, CK). MVP, arrhythmias,
aortic stenosis, pulmonary stenosis, cardiomyopathy,
cardiac tumors, myocarditis, pericarditis and infective
endocarditis can lead CP (3,8,21,29). The MVP is
a common condition in general population, which
generally has a benign course. Its prevalence is
2-5% at childhood, which increased by advancing
age. In a last study the prevalance of MVP in 7,550
Turkish school children was found 1.2-1.6% (30).
It is particularly seen in adolescent girls. In general,
there is positive family history. It may cause a vague
pain due to stretching of papillary muscle at apex.
Although definitive cause of pain is unknown, it has
been proposed that pain may be due to ischemia in
papillary muscles, abnormal stretching or arrhythmias
(22,31). The MVP was reported as most common
cardiac pathology underlying CP (12). In our study,
the most common cardiac cause of CP was MVP
(28.5%); followed by mitral regurgitation (21.4%),
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ASD (14.3%), WPW (14.3%), SVT (14.3%) and
myocarditis (7.2%). ASD and mitral regurgitation are
rare causes of CP in children, and we think that these
findings are coincidental. In children, CP can occur
due to arrhythmias such as ventricular extra-systole,
SVT or ventricular tachycardia. It is more commonly
seen in prolonged tachycardia resulting in decreased
cardiac output and diastolic blood flow, and myocardial
ischemia. There may be concomitant palpitation,
dizziness, pre-syncope or syncope. Hypertrophic or
dilated cardiomyopathy can cause CP at rest or during
exercise due to ischemia and dysrhythmia. Family
history, pathological murmur or findings of congestive
heart failure as well was electrocardiographic and
telecardiographic ~ abnormalities are  supportive
for diagnosis. Sharp, long-lasting pain which is
exacerbated by supine position and relieved by sitting
or anterior bending can be seen in patients with
pericarditis (1,21,24).

Study Limitations

Our study had some limitations. The fact that the
study was not multicenter was one of the limiting
features. Other limiting factors were the retrospective
planning of our study and the small number of cases.

Conclusion

Cardiac CP which leads panic and fear in the
family is extremely rare in children. The further
evaluations should be performed in patients suspected
to have cardiac pathology and a consultation with
pediatric cardiologist should be ordered. As there
is a non-cardiac cause in majority of patients,
informing and assuring family is the most important
part of management in emergency department. The
psychogenic CP with increasing incidence should be
kept in mind in adolescents.
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Abstract

Introduction: Acute appendicitis (AA) is a leading cause morbidity and mortality
in childhood. Unfortunately AA can be difficult to distinguish from other clinical
conditions during the early course of the disease. Biomarkers are molecular
indicators of a disease process, diagnosis, prognosis and can be used to monitor the
effects of disease management. We aimed to determine which of the demographic,
clinical or laboratory data is more predictive for complicated AA.

Materials and Methods: A hundred fourty five consecutive patients aged 1 month
to 18 years diagnosed with AA were retrospectively analyzed. Age, gender, body
temperature (°C), laboratory data and symptom duration (days) of the patients
were recorded.

Results: A total of 145 children with AA, 38 in group 1 and 107 in group 2, were
included in the study. Group 1 was perforated appendicitis and group 2 was non-
perforated appendicitis. Plasma sodium value was lower in group 1 than group 2,
and C-reactive protein (CRP) values were significantly lower in group 2 compared
to group 1.

Conclusion: Laboratory values can guess complicated appendicitis in children
with appendicitis. CRP level and presence of hyponatremia may be more predictive
than white blood cell count for the the diagnosis of perforated appendicitis.

Oz

Giris: Akut apandisit (AA) cocukluk ¢aginda 6nde gelen morbidite ve mortalite
nedenidir. Ne yazik ki, AA hastaligin erken seyri sirasinda diger klinik durumlardan
ayirt edilmesi zor olabilir. Biyobelirtecler, bir hastalik siirecinin, teshisinin,
prognozunun molekiiler gostergeleridir ve hastalik yonetiminin etkilerini izlemek
icin kullanilabilir. Komplike AA i¢in demografik, klinik veya laboratuvar
verilerinden hangisinin daha prediktif oldugunu belirlemeyi amacladik.

Gerec ve Yontem: AA tanist alan 1 ay-18 yas aras1 ardigik 145 hasta retrospektif
olarak incelendi. Hastalara ait yas, cinsiyet, viicut 1s1s1 (°C), laboratuvar verileri ve
semptomlarin siiresi (giinler) kaydedildi.

Bulgular: Grup 1°de 38, grup 2’de 107’si olmak lizere 145 AA tanis1 alan ¢ocuk
calismaya dahil edildi. Grup 1 perfore apandisit ve grup 2 non-perfore apandisit
idi. Plazma sodyum degeri grup 1’de grup 2’ye gore daha diisiiktii ve C-reaktif
protein (CRP) degerleri grup 2°de grup 1’e gore anlamli derecede diisiiktii.
Sonug¢: Apandisitli cocuklarda laboratuvar degerleri komplike apandisitleri tahmin
edebilir. CRP diizeyi ve hiponatreminin varlig1 perfore apandisit tanisinda 16kosit
sayisindan daha belirleyici olabilir.
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Introduction

Acute appendicitis (AA) is the most common
reason for emergency surgery in children (1). Despite
advances in diagnosis and treatment, it is associated
with significant morbidity (10%) and mortality
(1-5%) (2). Perforation is an important factor for
morbidity in patients with AA and associated with
increased frequency of postoperative complications
(3). Delayed diagnosis and treatment increase the
risk of perforation, abscess, peritonitis and partial
bowel obstruction. Laboratory markers can be
used to predict perforated appendicitis. C-reactive
protein (CRP), white blood cell (WBC) and absolute
neutrophil counts are markers that are commonly used
to differentiate perforation of appendicitis (4). Recent
studies have shown that hyponatremia is associated
with inflammatory events such as pneumonia,
acute respiratory distress syndrome, meningitis and
necrotizing soft tissue infections. However, studies
examining the relationship between hyponatremia and
AA are limited (5,6).

Our primary objective was to investigate the
clinical significance of preoperative hyponatremia and
to assess as a predictor of the perforated AA. Another
objective was to identify the differences regarding age,
gender, duration of symptoms, WBC count and CRP
levels among both groups.

Materials and Methods

Study population

In this retrospective single-center study, we
evaluated all (n=145) patients under 18 years of
age with intraoperative diagnosed appendicitis who
underwent appendectomy at our institution between
June 2018 and June 2019. The study was approved
by our institutional review board and the ethical
committee (approval number: E-20/12-50).

Demographic and clinical information were
retrospectively obtained from all subjects with AA.
Demographic information included patient’s age
and gender. Clinical data included body temperature
(as measured in the pediatric emergency room),
duration of symptoms, laboratory data (WBC count,
CRP and sodium levels) and outcome. Exclusion
criteria were missing laboratory values, concomitant
chronic disease, history of secondary or elective

appendectomy. The collected data were complied in
an electronic database and mean values and standart
deviation (SD) for numeric items were calculated.
Patients were divided into two groups as perforated
and non-perforated appendicitis according to their
surgical reports and pathology results. Age, gender,
serum sodium levels, WBC count and CRP were
compared between the two groups.

Statistical Analysis

Clinicopathological characteristics were compared
between the two groups using Student’s t-test.
Parametric data were mean + SD, categorical data
were expressed as frequency (n) and percentage (%).
The sensitivity and specificity in the diagnosis of
acute perforated appendicitis with WBC count, CRP
and serum sodium levels were evaluated with receiver
operating characteristic (ROC) analysis. ROC curve
analysis was performed to assess the best cutoff for the
prediction of perforated AA and values for area under
the curve (AUC). Multivariate analysis was carried
out by binomial logistic analyses, with adjustments for
variables significant in univariate analysis. Statistical
significance was defined as p<0.05.

Results

A total of 145 patients with appendicitis were
included the study. The mean age of the patients was
11£3.6 (minimum: 3-maximum: 17.5) years, and 92
(64.3%) of the patients were male. The mean WBC
was 14,400/IL (range: 4,600-36, 400/IL), mean CRP
level was 68 (range: 0-342) mg/L and mean serum
sodium level was 136 (range: 128-141) mEq/L. The
demographic and laboratory data of the patients are
shown in Table 1. All patients were hospitalized and
none of them died.

Thirty-eight patients (26.2%) had perforated
appendicitis. No difference was found between patients
with perforated and non-perforated appendicitis in
terms of gender, age and body temperature. However,
the duration of symptoms was longer in patients with
perforated appendicitis (p<0.001).

There was a significant difference between the
perforated appendicitis group and the non-perforated
appendicitis group in terms of CRP level and plasma
sodium levels (p<0.001, p<0.001 respectively). No
significant relationship was found between acute
perforated appendicitis and WBC count (p=0.74).

J Curr Pediatr 2022;20:128-32
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Table 1. The demographic and laboratory data of the patients
Demographic and laboratory data (mean + SD) | Perforated group (n=38) | Non-perforated group (n=107) p-value
Age (years) 10.8+3.9 11.1£3.6 0.70
Gender (male) n (%) 25 (65) 67 (62%) 0.33
Body temperature (°C) 36.7+0.8 36.6+0.6 0.23
Semptom duration(day) 2.8+2.6 1.5+1.8 <0.001
WBC (x10%/L) 15.845.3 13.9+5.2 0.74
CRP (mg/L) 139494 43+49 <0.001
Plasma sodium (mEq/L) 134332 136.6+2.1 <0.001
SD: Standard deviation, WBC: White blood cell, CRP: C-reaktif protein

Most sensitive association with acute perforated Discussion

appendicitis in reciever ROC analysis was determined
by CRP (AUC: 0.814) and serum sodium value (AUC:
0.716). Figure 1 shows CRP level as a pedictor of
acute perforated appendicitis. Using the Youden index
we established the following cutoff points: serum CRP
of 89 mg/L, serum sodium value <135 mEq/L. CRP
value above 89 mg/L had 71.0% sensitivity and 84.1%
specificity. For sodium value <135 mEq/L, sensitivity
was 57.9% and specificity was 71.0. The ROC for
plasma sodium levels considered as a predictor for
perforated AA is shown in Figure 2.

Plasma sodium levels were found significantly
lower in patients with perforated appendicitis than
non-perforated group. The median (IQR) value is 135
(132-138) mEq/L in the perforated group and 136
(133-139) mEq/L in the non-perforated group. Sodium
values of the two groups are shown in Figure 3.

crp
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Figure 1. C-reactive protein as a predictor of perforated
appendicitis. Area under the curve (AUC) is area under the curve;
dashed line is the line of no predictive value, that is, AUC=0.5.

CRP: C-reactive protein
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In this study, 145 pediatric patients were evaluated
diagnosed with AA. Sodium levels were significantly
lower and the CRP levels were higher in patients
diagnosed with perforated appendicitis. WBC count
did not differ significantly between simple and
perforated appendicitis.

Young children can not explain their pain symptoms
like an adolescent or adult. Therefore a significant delay
may occur in assessment, diagnosis and treatment.
Perforation, abscess and peritonitis are still common
in children with appendicitis. Diagnosing perforated
appendicitis presents with some difficulties, as children
often do not present with the classic presentation
of appendicitis (7). In clinical studies investigating
complications in children with appendicitis, the
mean age in complicated appendicitis was found to
be significantly lower than those with uncomplicated

100 |
80|
60|

40

Sensitivity

20}

AUC =0,716
I P < 0,001
0 | I ISR R

0 20 40 60 80 100
100-Specificity

Figure 2. Receiver operating characteristic curve for plasma
sodium concentration as a predictor of perforated AA. Area under
the curve (AUC) is area under the curve; dashed line is the line of
no predictive value, that is, AUC=0.5.

AA: Acute appendicitis
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appendicitis (8-10). In our study, age of the patients
was not found to be associated with perforation. This
may be due to differences in the number of patients
included in the study and differences in perforated
non-perforated appendicitis rates.

Univariate analysis demonstrated that patients
with perforated appendicitis had a longer duration of
symptoms. However, there is no common consensus in
the pediatric literature regarding for which time frame
there is a significant increase in risk for perforated
appendicitis (11-13).

We can interprete that objective laboratory
parameters are needed for diagnosis. However, no
parameter can show perforation in a satisfactory way.
The importance of laboratory data in the diagnosis
of acute perforated appendicitis is controversial. In a
previous study, it was reported that WBC count did
not differ in patients diagnosed with complicated and
uncomplicated AA (9). Similarly, in our study, WBC
count did not help distinguish the two groups. Although
it is not an indicator alone, there is an increased
number of WBC count in complicated appendicitis
cases (14). CRP is an acute inflammatory protein and
has been used as a marker of acute infections. In our
study, increased CRP value was found to be sensitive
in predicting perforated appendicitis, similar to some
studies (11,15,16).

Hyponatremia is the most common electrolyte
disorder in clinical medicine and may be seen in
many inflammatory diseases such as Kawasaki

142
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138 |
136 |
134
132
130
128
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Figure 3. In the vertical column of the graph, serum sodium
concentrations are indicated in mmol/L ar emergency admission.
Plasma sodium levels of patients with perforated and non-
perforated appendicitis (0: non-perforated appendicitis, 1: erforated
appendicitis) straight line shows median value. Dashed line
correponds to the chosen value for dichotomization of data. The
groups were compared using the non-parametric Mann-Whitney
U test.

disease, sigmoid diverticulitis and AA. In AA
hiponatremia develops due to factors causing non-
osmotic release of antidiuretic hormone such as,
pain, hypovolemia, and nausea (17-19). Serradilla et
al. (20) found that preoperative low serum sodium
levels were associated with intraabdominal abscess
in AA. In Sweden, a study in which 80 pediatric
appendicitis patients were evaluated, serum sodium
level was found to be significantly lower in patients
with complicated appendicitis compared to simple
appendicitis (21). Pogoreli¢ et al. (22) evaluated 184
pediatric appendicitis patients and when the cut-off
value for plasma sodium was 135, AUC to be 0.983 in
predicting perforated appendicitis. In our study, serum
sodium levels were significantly lower in patients
with perforated appendicitis, and the best cut-off
value for predicting perforated appendicitis was 135
mmol/L and AUC was 0.716. Our study was generally
compatible with the literature.

Serum sodium level, which is routinely checked in
patients with suspected appendicitis, is also low-cost,
and can be a good predictor of perforated appendicitis
cases. Early detection of hyponatremia at the time of
presentation has been shown to be associated with
complications, and in the light of this information, it
has been emphasized that it can be an early predictor
in terms of operation timing.

Conclusion

Perforated appendicitis is not uncommon in the
childhood age group. Our study shows that plasma
sodium levels and CRP at the time of admission
may be useful in predicting perforated appendicitis.
Hyponatremia and elevation of CRP may be more
predictive in cases with perforated appendicitis than
WBC count, age or body temperature.
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Abstract

Introduction: Kawasaki disease (KD) is a multisystemic vasculitis that has no
specific serum marker. The aim of our study is to evaluate whether the serum lipid
profile, specifically HDL cholesterol (HDL-C) level, in KD differs from that in
other febrile illnesses and if so, it can be used as a diagnostic tool in distinguishing
KD from other febrile illnesses.

Materials and Methods: We examined prospectively 41 patients with KD
(group 1) and 30 patients with febrile illness of viral or bacterial origin (group
2). The patients’ demographic and clinical characteristics were analyzed. All
blood samples were taken during the disease’s acute phase. After fasting for
four hours in infants and eight hours in young children, serum total cholesterol,
HDL-C, triglyceride (TG), C-reactive protein (CRP), complete blood count, and
other biochemical markers were determined. Group 1 was further divided into
subgroups as incomplete vs complete cases and patients with vs without coronary
artery involvement.

Results: Mean serum HDL-C level in KD group was significantly lower than in the
febrile illness group (13.8+8.8 mg/dL vs 37.6+18.7 mg/dL, p <0.001). A statistically
significant difference in TG levels was also present between both groups (group 1:
183+96 mg/dL vs group 2: 121+70 mg/dL, p=0.001). We detected a significant
difference in terms of HDL-C levels, erythrocyte sedimentation rates, CRP, and
TG levels between patients with febrile illness, complete KD, and incomplete KD
(p <0.001; p=0.007, p <0.001, p=0.01, respectively). The most appropriate cut-off
value of serum HDL-C level for affirming KD was < 23 mg/dL. The area under the
curve was 0.88 (95% confidence interval: 0.78-0.94, p <0.001).

Conclusion: The study showed that serum HDL-C level is lower in patients
with KD than in those with acute febrile infectious disease. Presence of low
serum HDL-C level (< 23mg\dL) may be helpful in establishing the diagnosis of
incomplete KD.

Oz

Giris: Kawasaki hastaligi (KH) spesifik serum belirteci olmayan multisistemik
bir vaskiilittir. Calismamizin amaci, KH tanisi ile izlenen hastalarinda serum lipid
profilinden 6zellikle HDL kolesterol (HDL-K) diizeyinin diger atesli hastaliklardan

farklt olup olmadigint ve fark varsa KH’de tani aract olarak kullanilabilirligini
degerlendirmektir.
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Gere¢ ve Yontem: KH tanisi alan 41 hasta (grup 1) ile viral veya bakteriyel kaynakli atesli hastalig1 olan 30 hastanin (grup 2)
degerlendirildigi prospektif bir calisgmadir. Calismaya dahil edilen hastalarin demografik ve klinik 6zellikleri degerlendirildi. Tiim
kan ornekleri hastaligin akut doneminde alindi. Bebekler i¢in dort saat ve kiiciik cocuklar i¢in sekiz saat a¢ kaldiktan sonra serum
total kolesterol, HDL kolesterol (HDL-K), diisiik yogunluklu lipoprotein kolesterol (LDL-K), trigliserid (TG), C-reaktif protein
(CRP), tam kan sayim1 ve diger biyokimyasal parametreler ¢alisildi. Ayrica KH ile takip edilen hastalar, inkomplet ve komplet
vakalar ve koroner arter tutulumu olan ve olmayan hastalar olarak alt gruplara ayrilarak kendi iclerinde karsilagtirildi.

Bulgular: KH grubunda ortalama serum HDL-K diizeyi atesli hastalik grubundan anlamli derecede diisiik saptand1 (13,8+8.8 mg/
dL ve 37,6+18,7 mg/dL, p <0.001). Her iki grup arasindaTG diizeylerinde istatistiksel olarak anlamli bir fark mevcuttu (grupl:
183+96 mg/dL ve grup 2: 121+70mg/dL, p=0,001). Atesli hastalik, komplet KH ve inkomplet KH olan hastalar arasinda HDL-K
diizeyleri, eritrosit sedimantasyon hizlari, CRP ve TG diizeyleri agisindan anlamli bir fark saptadik (p <0,001; p:=0,007, p <0,001,
p <0,001, p <0,001, p=0.,01, sirasiyla). KH tanisini dogrulamak i¢in serum HDL-K diizeyinin en uygun esik degeri <23 mg/dL idi.
AUC 0.88 (%95 giiven araligi: 0,78-0,94, p <0,001) saptandi.

Sonug: Calismamiz, KH tanisi alan hastalarda, serum HDL-C seviyesinin akut ategli enfeksiyon geciren hastalara gore daha diisiik

oldugunu gosterdi. Diisiik serum HDL-C diizeyinin (< 23mg\dL) varlig1, inkomplet KH tanisint koymada yardimci olabilir.

Introduction

Kawasaki disease (KD), first defined in Japan, is
now reported worldwide. It is an acute inflammatory
multisystemic vasculitis of infants and young children.
The disease is influenced by geographic and ethnic
factors, and may recur (1). Even though its etiology
is not fully determined, there are some clues to
its infectious origin (2). The diagnosis of KD can
be reached through laboratory-supported clinical
findings (1). Although some laboratory findings can
help establish the diagnosis, there is no specific serum
marker for KD.

Clinical findings and the clinical course of KD may
overlap with other febrile inflammatory diseases. The
principal symptoms of KD may not be fully seen in
incomplete cases, therefore the diagnosis continues
to be challenging in incomplete cases (3.4). The
diagnostic algorithm for evaluation of incomplete KD
proposed in 2004 by the American Heart Association
(AHA) had several limitations and was difficult to
use in clinical practice (5). The 2017 guidelines have
proposed a modified algorithm that is more meaningful
and relatively easy to use (6). At the present time, the
identification of serum or urine biomarkers of KD is
an active area of research. Until a definitive diagnostic
method exists, the best way for reducing diagnostic
difficulties and enhancing diagnostic accuracy is
to increase the number of supporting clinical and
laboratory findings.

Erythrocyte sedimentation rate (ESR) and
C-reactive protein (CRP) remain the most important
supportive laboratory markers for vascultis in
KD. Most other laboratory findings (anemia,
thrombocytosis, leukocytosis, hypoalbuminemia,
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high alanine aminotransferase) also have supportive
roles in the diagnosis. Recognizing the disease in
the acute period and treating it with intravenous
immunoglobulin reduce the rate of coronary artery
involvement and aneurysm from 25% to 5% (7). The
presence of incomplete cases seems to increase the
probability of coronary artery involvement by causing
delay in diagnosis (8). Therefore, a better laboratory
marker is needed especially for diagnosing incomplete
KD.

It has been known that lipoprotein levels change
during acute inflammatory response in infectious or
autoimmune-rheumatic diseases, and newer studies
have further reported that change in serum lipoprotein
levels correlate with the type and severity of the
inflammation (9,10). Several studies have shown that
serum HDL cholesterol levels in both the acute phase
of KD and other febrile illnesses correlate with
classical inflammatory markers (11-13). However,
studies that compare serum HDL levels between KD
and other febrile illnesses are still scarce. HDL-C level
can be used as a supporting evidence in the diagnosis
of KD by observing its decrease during the acute
inflammatory response.

The aim of the study is to evaluate whether the
serum lipid levels, especially HDL-C, in KD differ
from that in acute febrile illnesses of infectious origin
during the acute phase and to investigate whether there
is a correlation between lipid levels and the type and
severity of the disease.

Material and Methods

We conducted the study between December 2010
and November 2018. Forty-four patients diagnosed
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with KD (group 1) and 30 febrile patients with
viral or bacterial infection (group 2) were evaluated
prospectively. Of the patients included in group
2, 16 were diagnosed with upper respiratory tract
infection, four with urinary tract infection, three with
acute gastroenteritis, three with pneumonia, three
with meningitis and one patient with acute tonsillitis.
Patients in group 1 were further divided into subgroups
as incomplete vs complete cases and cases with vs
without coronary involvement. These subgroups were
evaluated within themselves. Patients who have a
disorder affecting lipid metabolism such as obesity or
endocrine-metabolic diseases were excluded from the
study. The demographic and clinical features of the
patients were also evaluated. All blood samples were
taken during the acute phase of the disease. After four
hours of fasting for infants and eight hours for young
children, serum total cholesterol (TC), HDL-C, low
density lipoprotein cholesterol (LDL-C), triglyceride
(TG), CRP, full urine analysis, complete blood count
and other biochemical parameters were assayed.

Statistical Analysis

All statistical analyses were performed using IBM
SPSS for Windows version 20.0 (SPSS, Chicago,
IL, USA) and MedCalc for Windows, version 19.2.0
(MedCalc Software, Ostend, Belgium). Shapiro-
Wilk’s test was used to assess the assumption of
normality. Continuous variables were presented
depending on normal distribution with either mean +
standard deviation or (in case of no normal distribution)
median categorical variables were summarized
as counts. Comparisons of continuous variables
between groups were carried out using independent
samples t-test/Mann-Whitney U test, whichever
was appropriate. Associations between continuous
variables were determined by Pearson and Spearman
correlation analyses and the association between
two categorical variables was examined by chi-
square test. Receiver operating characteristic (ROC)
analysis was used to determine area under the curve
(AUC) and cut-off values. Associations between
continuous variables were determined by Spearman
correlation analysis and the association between two
categorical variables was examined by chi-square
test. All statistical analyses were carried out with
5% significance and a two-sided p-value <0.05 was
considered as statistically significant.

Results

The average age of patients with KD (group 1)
was 4.04+2.6 years, and the average age of patients
with infectious disease (group 2) was 4.0+3.3 years.
Regarding the age, there was no significant difference
between two groups (p=0.76). Male/female ratio was
22/19 in group 1 and 13/17 in Group-2 (p=0.53).
Of 41 patients diagnosed with KD, 33 (81%) were
diagnosed as complete and 8 (19%) as incomplete
KD. Conjunctivitis was present in 34 (82.9%)
patients, oropharyngeal changes in 37 patients (90%),
rash in 35 (85.3%), lymphadenopathy in 31 (75.6%)
and peripheral extremity changes in 23 (56%).
Eight patients (20%) diagnosed with KD had sterile
pyuria and 9 (23%) had gallbladder hydrops. In the
echocardiographic evaluation; although coronary
artery aneurysm was not found in any of 41 patients
with KD, coronary dilation was observed in 8 patients
(19.5%), pericardial effusion in 3 (7.3%), and mitral
regurgitation in 2 (4.8%), no cardiac pathology was
observed in 28 patients (68.2%). Average fever on
admission was similar in both groups (group 1:
38.03+0.9 °C vs group 2: 38.4+0.4 °C, p=0.08) while
average fever duration was higher in group 1 (7.36+3.8
days vs 3.2+2 4 days, p <0.001) (Table 1).

When patients were evaluated in
terms of laboratory findings, group 1 had
significantly higher median leukocyte and platelet
counts than group 2 (p=0.01; p=0.03, respectively).
Serum sodium, albumin and hemoglobin levels were
lower in group 1 than in group 2 (p=0.001; p<0.001;
p <0.001, respectively). Average HDL-C value
was significantly lower in group 1 than in group 2
(13.8+8.8 mg/dL vs 37.6x£18.7 mg/dL, respectively,
p<0.001) (Figure 1).

A statistically significant difference in TG levels
was also present between both groups. The average
TG value was 183+96 mg/dL in group 1 and
121£70 mg/dL in group 2 (p=0.001). There was no
significant difference between the group 1 and 2 in
terms of LDL-C and TC levels (p=0.907; p=0.51,
respectively). Mean CRP value was 13.8+12.4 mg/L
in group 1, 3.6£54 mg/L in group 2 (p<0.001).
CRP levels exhibited a negative correlation with
serum HDL-C level in patient with KD (r=-0.36;
p=0.002). There was a positive correlation between
serum HDL cholesterol level and the febrile period
of disease in group 1 (r=0.24; p=0.04) (Figure 2).
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Table 1. Demographic, clinical characteristics and laboratory findings of group 1 and group 2

Group 1 (n=41) Group 2 (n=30)

mean + SD mean + SD p-value
Age (year) 4.04+2.66 4.08+3.62 0.76
Gender (male/female) 22/19 13/17 0.53
The duration of fever (days) 7.29+3.71 3.20+2.42 <0.001
Fever on admission (°C) 38.03+0.96 38.42+0.47 0.08
Hemoglobin (gr\dL) 10.46+1.33 12.03+1.17 <0.001
WBC (mm?) 13,800+5,800 10,600+6,100 0.01
PLT (mm?) 328,000+134,000 265,000+113,000 0.03
Serum sodium (mEq\L) 135+3 137+2 0.001
Serum albumin (gr\dL) 3.37+0.58 3.92+0.53 <0.001
Total Cholesterol (mg\dL) 131 41 144+49 0,51
HDL-C (mg\dL) 13.8+8.8 37.6+18.7 0.000
LDL-C (mg\dL) 82.2+34 4 82.4+304 0.9
Triglyceride (mg\dL) 183+95 121£70 0.001
ESR (mm/hr) 43.8+4 4 26.2+5.2 0.003
CRP (mg\L) 13.7£12.5 3.6£54 <0.001
SD: Standard deviation, WBC: White blood cell, PLT: Platelet count, CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate, HDL-C: High density lipoprotein-
cholesterol, LDL-C: Low density lipoprotein-cholesterol

HDL-C, ESR, CRP and TG levels were significantly
different between patients with febrile illness,
complete KD, and incomplete KD (p=0.00; p=0.007,
p=0.000, p=0.014, respectively). Duration of fever
was significantly higher in patients with complete
and incomplete KD than in those with febrile illness
(p<0.001) (Table2). HDL-C and CRP levels in group
1 did not differ between patients with and without
coronary artery involvement (Table 3). However,
TG level was significantly higher in patients with
coronary artery involvement (245.50+39.61 mg\dL,
164.1+15.06 mg\dL, respectively, p=0.03) (Table 3).
The ROC was performed to determine the
predictive value of HDL-C level differentiation
between KD and febrile illness of infectious origin.
The most appropriate cutoff value of serum HDL-C
level for affirming KD was <23 mg/dL. The AUC was
0.88 (95% confidence interval: 0.78-0.94, p<0.001).
Sensitivity and specificity were 85.3% and 83.3%,
respectively. The positive and negative predictive
values of HDL-C at this cut-off level were 87.5% (95%
confidence interval: 75.69-94.03) and 80.65% (95%
confidence interval: 66.17-89.88). The ROC curve of
HDL-C for diagnosing KD is displayed in Figure 3.

J Curr Pediatr 2022;20:133-40

Discussion

KD is diagnosed through certain clinical findings,
and does not yet have a specific-diagnostic biomarker.
Studies on biochemical markers that can be used
in the diagnosis of KD still continue (14). It can be
challenging to establish the diagnosis of incomplete
cases. Children with incomplete KD that remain
undiagnosed and untreated for several days have
a high risk for coronary artery involvement (8).
While diagnosing KD in a patient with incomplete
manifestation, one should consider additional
laboratory and abnormal echocardiographic findings.
Many clinical and laboratory signs not included in the
principal diagnostic criteria have been used to support
the diagnosis of KD (6). Perineal desquamation,
sterile pyuria, hydrops of gall bladder, reactivation
of the Bacillus Calmette-Guerin (BCG) injection
site, peripheral arthritis, and myocarditis are other
clinical findings. Anemia, thrombocytosis and
hypoalbuminemia are the most accepted supporting
laboratory findings in distinguishing KD (5). It is
known that KD also affects the lipid profile. Studies
on lipid profile in KD have focused on establishing
the condition during the acute stage and evaluating
the risks of cardiovascular morbidity in the chronic
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Table 2. Demographic, clinical characteristics and laboratory findings of patient with Febrile illness, complete KD and

Incomplete KD

Febrile illness (n=30) | Complete KD (n=33) | Incomplete KD (n=8)

mean + SD mean + SD mean + SD p-value
Age (year) 4.09+0.66 3.87+047 4,57+0.94 0.83
Gender (male/female) 13/17 19/14 3/5 0.53
The duration of fever (days) 3.20+0.44 7.18+0.65 7.75+1.47 <0.001
Fever on admission (°C) 38.4+0.8 38.0+0.1 38.1+0.3 0.16
Hemoglobin (gr\dL) 11.94+0.29 10.53+0.25 9.76+05 <0.001
WBC (mm?®) 10351+1.431 13,800+5,800 19,655+2,705 0.007
PLT (mm?) 257,468+28 919 331,055+24,523 364,142+68 ,438 0.11
Serum sodium (mEq\L) 137+0.6 135+0.5 133+1.3 0.004
Serum albumin (gr\dL) 3.86+0.13 3.37+0.12 3.33+0.14 <0.001
Total cholesterol (mg\dL) 148+11 13247 124+21 0.59
HDL-C (mg\dL) 36.5+4.1 16.4+5.3 14.7+1.8 <0.001
LDL-C (mg\dL) 85.5+7.5 84.8+6.3 73.6+18.9 0.61
Triglyceride (mg\dL) 131+ 7 174£15 183.57+46.18 0.01
ESR (mm\h) 29.8+6.5 42.5+5.8 43.0+52 0.007
CRP (mg\L) 4.6+14 14.1£2.7 13.0+£3.0 <0.001

SD: Standard deviation, KD: Kawasaki disease, WBC: White blood cell, PLT: Platelet, CRP: C-reactive protein, ESR:

lipoprotein-cholesterol, LDL-C: Low density lipoprotein - cholesterol

Erythrocyte sedimentation rate HDL-C: High density

Table 3. Demographic, clinical characteristics and laboratory findings of Kawasaki disease patient with and without
coronary artery involvement

Patient with CAI (n=8) Patient without CAI (n=33)

mean+SD mean+SD p-value
Age (year) 4.59+1.11 3.86+0.45 0.57
Gender (male/female) 71 15/18 0.46
The duration of fever (days) 8.38+2.06 7.09+0.57 0.64
Fever on admission (°C) 38.2+0.1 37.2+0.3 0.008
Hemoglobin (gr\dL) 10.04+0.65 11.10+0.20 0.74
WBC (mm?) 9,898+1,980 14,926+988 0.02
PLT (mm?®) 338,925+51,973 325,303+24,045 098
Sodium (mEq\L) 134+1 136+04 023
Albumin (gr\dL) 3.39+0.20 3.38+0.09 0.56
Total cholesterol (mg\dL) 157+19 134+6 0.09
HDL-C (mg\dL) 15.2+4.04 14.7+1.6 0.88
LDL-C (mg\dL) 95.7+19.1 81.5+4.5 0.46
Triglyceride (mg\dL) 245+39 164+15 0.03
ESR (mm\h) 41.8+14.9 36.6+£3.7 043
CRP (mg\L) 12.9+4.5 9.8+1.6 0.46
SD; Standard deviation, HDL-C; High Density Lipoprotein-Cholesterol, LDL-C; Low Density Lipoprotein - Cholesterol, TG: triglyceride, TC: total cholesterol, CRP: C-reactive
protein, ESR: erythrocyte sedimentation rate, Hgb: hemoglobin, WBC: White blood cell, PLT: platelet, CAI; Coronary artery involvement
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Figure 1. The box plot showing serum HDL-C level (mg/dL) in
patient with Kawasaki disease and febrile illness.

stage. Research on the diagnostic ability of lipids has
remained insufficient. In the present study we evaluated
whether HDL-C has any diagnostic utility in KD, and
whether it would be as reliable as classical supporting
laboratory findings. Studies on lipid profile in recent
years, and our own clinical experiences have suggested
that serum HDL-C level, which is known to decrease
during the acute inflammatory response, can be used
to support the diagnosis of KD. No consensus exists
regarding clinical usefulness of serum HDL-C level as
a marker especially for patients with incomplete KD.
During the acute phase response, CRP can interact
with various molecules, such as bacterial capsules,
membrane phospholipids, complement proteins and

lipoproteins (LDL-VLDL cholesterol) (15). Cytokine
and interleukin induced-change of hepatic lipase
activity in the liver and lipoprotein lipase activity in
the peripheral tissue, use of LDL-C, VLDL-C as a
ligand by CRP suggest that lipoproteins play an active
role during the acute phase response. However, these
changes do not fully explain the physiopathology of
the alteration in the lipid profile. It is not clear whether
change in lipid profile is a conservative response
exhibited by the organism against inflammation
or a secondary disorder that develops following
inflammation.

A negative relationship between the changes in
serum HDL and CRP levels has been reported in the
acute period of KD and febrile infectious diseases.
The study of Ou et al. (12) encompassing 119 patients
with KD indicated that decrease in HDL-C level and
increase in CRP level were more prominent in patients
with coronary artery involvement than in those without.
Connelly et al. (10) reported that decrease in HDL-C
levels were more marked in KD patients than in those
with acute infectious disease. Moreover, they reported
that the decrease in HDL-C level was more prominent
in patients with coronary artery involvement and it
continued into the subacute phase of the disease. We
found that HDL-C level was lower in patients with
KD than in those with febrile infectious disease, which
supports Connelly’s study. But contrary to Connelly’s
study, we didn’t find any differences in HDL-C levels
between patients with and without coronary artery
involvement. Interestingly, we determined that serum

2l A o
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Figure 2. A. Positive correlation in patient with KD between HDL-C level and mean duration fever is shown in figure 2A. 2B. Negative
correlation in patient with KD between HDL-C and CRP level is shown in figure 2B.
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Figure 3. According to receiver operating characteristic curve, a
HDL-C level of 23 mg/dL or less was the best cut-off value for
predicting Kawasaki disease (AUC:0.88, p <0.001) with sensitivity
85.3%, specificity 83.3%.

TG level was significantly higher in KD patients
than in those with febrile illness. Furthermore, mean
TG level was significantly higher in patients with
coronary artery involvement than in those without
involvement. Some studies indicate that elevated TG
level is associated with endothelial inflammation and
dysfunction (16,17). These observations make one
think that high TG levels in patients with KD can
predispose to coronary involvement.

We found a negative correlation between HDL-C
and CRP levels in both groups. The negative
correlation between CRP and HDL-C detected in our
study could suggest that decreased levels of HDL-C
reflect the severity of inflammation. Additionally, in
KD patients, HDL-C level was positively correlated
with the duration of fever. Based on this observation,
we think that the diagnostic value of HDL-C in KD
patients decrease as the duration of fever gets longer.
Therefore, the use of low HDL-C level as a diagnostic
marker for KD may be feasible merely during the
acute phase of the illness.

While HDL-C levels during the acute phase of
inflammatory diseases have exhibited consistent and
marked decrements in previous studies, LDL-C level
exhibited decrement in one study and increment in
another (18,19). We found no change in LDL-C level
in both groups.

Studies regarding the lipid profile in KD have
focused mostly on its prognostic value. However,
there are few studies on its diagnostic value. A study
of Newburger et al. (20) indicated that increased
ratio of total cholestero\HDL-C levels, in addition to
decreased HDL-C level, was also meaningful in patients
with KD but they did not determine a cut-off value.
We propose that a HDL-C level cutoff value below
23mg\dL is feasible and acceptable in supporting KD
with 85.37% sensitivity and 83.33% specificity. Our
result suggests that serum HDL-C level can be used
as a supportive finding in KD, just as other laboratory
markers (ESR, CRP, thrombocytosis, and anemia etc.)
recommended in the AHA guidelines.

Huang et al. (21) studied on another biochemical
markers in patients with KD. They found a cutoff value
of 2 using the ratio of haptoglobin\apolipoprotein A-1
for diagnosing KD with 89.7% sensitivity and 85.6%
specificity. The study of Lin et al. (22) examined KD
patients with regard to a relationship between altered
lipid profile and further atherosclerosis. They did not
find a long lasting effect on HDL-C profile in pediatric
and adult patients who have KD.

Conclusion

The study showed that serum HDL-C level is
lower in patients with KD than in those with acute
infectious febrile disease. Serum HDL-C levels
combined with clinical characteristic findings may
help differentiate incomplete KD cases from other
febrile illnesses of infectious origin. Our results
showed that the cutoff value of 23 mg\dL HDL-C
level has 85.37% sensitivity and 83.33% specificity
for detection of KD. We did not detect a link between
coronary artery involvement and HDL-C levels;
therefore, the prognostic value of HDL-C level remains
controversial. We also found that KD patients with
coronary artery involvement have a higher TG levels
than those without coronary involvement and those
who had acute infectious disease. Further studies are
needed to identify the prognostic value of higher TG
levels in predicting the possibility of coronary artery
involvement in KD.
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Oz

Giris:  Siddetli akut solunum sendromu-koronaviriis-2 (SARS-CoV-2)
enfeksiyonu tip 1 diabetes mellitus (DM) tanili hastalarinda karantina nedeni
ile zorunlu hareketsiz yagsam, egzersiz programlarinin aksamasina, fazla kalori
alimna ve glisemik kontroliin kotiilesmesine neden olabilmektedir. Calismamizda
klinigimizde tip 1 DM tamsi ile izlenen olgularin Koronaviriis hastalig1-2019
(COVID-19) pandemisi siiresince glisemik kontrolii ve giinliik insiilin
ihtiyaclarindaki degisiklikleri degerlendirmeyi planlandik.

Gere¢ ve Yontem: Cocuk endokrinoloji kliniginde tip 1 DM tanisi ile izlenen
olgularin Tiirkiye’de ilk COVID-19 olgusunun goriildiigii Mart 2020 tarihinden
onceki 1 yillik ve sonrasindaki 1 yillik izlem verileri incelendi. Takipte olan 350
olgunun verileri geriye doniik olarak incelendi. Caligma kriterlerine uymayan
hastalar cikarildiktan sonra geriye kalan 167 olgunun 36’sima bu donemde insiilin
pompast takilmasi nedeni ile ayrica degerlendirildi. Sonug¢ olarak 131 hastanin
dosyalari, glikolize hemoglobin Alc (HbAlc) degerleri ve giinliik insiilin dozlari
degerlendirildi.

Bulgular: Olgularin boy, boy standart deviasyon skoru (SDS), viicut agirhig,
viicut agirligi SDS, viicut kitle indeksi (VKI), ve VKI SDS degerlerinde pandemi
oncesine gore anlamli farklilik saptanmadi. Glisemik kontrolde (HbA1c degerinde)
kotiilesme saptanmadi (p=0,16). Pandemi 6ncesine gore olgularin ortalama giinliik
instilin dozu anlamli olarak artmigstt (p<0,001). On iki yas alt1 ve iistii gruplarda
glisemik kontrolde kotiilesme gozlenmezken giinliik insiilin dozlarinda artig
saptandi (sirastyla; p=0,620/0,180; p=0,003/0,004).

Sonu¢: Calismamizda olgularin HbAlc diizeylerinde pandemi Oncesine gore
anlamli artis saptanmamugtir. Bu hastalara tam kapanma doneminde dahi teletip ile
hizmet verilmesine baglanmistir. Ancak hastalarin hareketsiz olmalar1 nedeni ile
iyi glisemik kontrolii saglayabilmek i¢in insiilin dozlarinin artirilmasi gerekmistir.
Sonu¢ olarak, caligmamiz pandemi doneminde standart diyabet bakiminin
devamliliginin saglanmas: halinde glisemik kontrolde bozulma olmayacagi
gosterilmistir.

Abstract

Introduction: Mandatory sedentary life due to quarantine, disruption of exercise
programs, excessive caloric intake and worsening of glycemic control in patients
diagnosed with severe acute respiratory syndrome-coronavirus-2 (SARS-CoV-2)
infection type 1 diabetes mellitus (DM). In our study, we planned to evaluate
the changes in glycemic control and daily insulin needs during the Coronavirus
disease-19 (COVID-19) pandemic of the cases followed up with the diagnosis of
type 1 DM in our clinic.
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Materials and Methods: The 1-year follow-up data of the cases followed up in the pediatric endocrinology clinic with the diagnosis
of type 1 DM, before and after March 2020, when the first COVID-19 case in Turkey was seen, were analyzed. The data of 350
patients who were followed up were retrospectively analyzed. After the patients who did not meet the study criteria were excluded,
36 of the remaining 167 cases were evaluated separately because of the insertion of an insulin pump during this period. As a result,
files of 131 patients, glycosylated hemoglobin Alc (HbAlc) values and daily insulin doses were evaluated.

Results: No significant difference was found in the subjects’ height, standard deviation score (SDS), body weight, body weight
SDS, body mass index (BMI), and BMI SDS values compared to the pre-pandemic period. There was no worsening in glycemic
control (HbAlc value) (p=0.16). The mean daily insulin dose of the cases increased significantly compared to the pre-pandemic
period (p<0.001). While no worsening was observed in glycemic control in the groups younger than 12 years of age and older, an
increase was observed in daily insulin doses (respectively; p=0.620/0.180, p=0.003/0.004).

Conclusion: In our study, no significant increase was found in the HbAlc levels of the cases compared to the pre-pandemic period.
This has been attributed to the provision of telemedicine services to these patients even during the full closure period. However, due
to the inactivity of the patients, insulin doses had to be increased in order to achieve good glycemic control. In conclusion, our study

has shown that glycemic control will not be impaired if standard diabetes care is maintained during the pandemic period.

Giris

Tip 1 diabetes mellitus (DM), insiilin {ireten
pankreas [3-hiicrelerinin selektif yikimi ile iligkili
kronik bir otoimmiin hastalik olup, ¢ocukluk caginda
en sik goriilen DM tipidir (1). Pankreas hiicrelerine
yonelik otoantikorlarin (anti-glutamat dekarboksilaz,
anti-adacik, anti-insiilin) pozitif olmasi, serum
C-peptit ve insiilin diizeylerinin diisiik olmast DM
siniflamasinda tip 1 DM’yi destekler (2).

2019 yil1 sonuna dogru Cin’de ortaya ¢ikan siddetli
akut solunum sendromu-koronaviriis-2 (SARS-
CoV-2) enfeksiyonu kisa siire igerisinde diinya
geneline yayilmistir. Diinya Saglik Orgiitii tarafindan
pandemi kabul edilen SARS-CoV-2 enfeksiyonunun
su anda diyabetli cocuklarda saglikli cocuklara gore
yiiksek riskli oldugunu gosteren hicbir kanit yoktur.
Ancak karantina nedeni ile zorunlu hareketsiz yasam,
egzersiz programlarmin aksamasina, fazla kalori
alimina ve glisemik kontroliin kétiilesmesine neden
olmustur. Bilindigi iizere siki metabolik kontrol
kisa ve uzun vadeli komplikasyonlar1 6nlemek igin
zorunludur (3). Glikolize hemoglobin Alc (HbAlc),
American Diabet Association ve Internatinal Society
for Pediatric and Adolescent Diabetes’e (ISPAD) gore
<% optimal, %7-9 arasinda suboptimal ve >%9 kotii
metabolik kontrol olarak siiflandirilmistir (4,5).

Tiirkiye’de ilk olgunun 11 Mart 2020°de
goriilmesinden sonra Tiirk Hiikiimeti tarafindan g
aylik karantina uygulanmis ve bu esnada yiiz yiize
planlanan ziyaretler iptal edilmistir. Tiim diinyada bu
donemde teletip yontemi, tip 1 DM hastalarina saglk
hizmeti vermek ve glisemik kontrolii saglayabilmek
icin Onerilmisgtir (6).
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Akdeniz  Universitesi, Cocuk Endokrinoloji
Klinigi’nde tip 1 DM tanist ile izlenen hastalarin
Tiirkiye’de ilk SARS-CoV-2 olgusunun goriildiigii
Mart 2020 tarihinden onceki 1 yil icindeki (Mart
2019-2020) ve iic aylik sokaga cikma yasagi
sonrasindaki bir yil i¢indeki (Haziran 2020-2021)
verileri incelendi.

Takipte olan 350 hastanin dosyasi incelendi.
Tip 1 DM digindaki DM tanili hastalar, Mart 2019
sonrasinda tani alan hastalar ve pandemi Oncesi ve
sonrasinda en az bir poliklinik kontrolii olmayan
hastalar calisma disinda birakildi. Bu hastalar calisma
dist birakildiktan sonra geriye kalan 167 hastanin
36’s1 bu izlem doneminde insiilin pompasi takilmasi
nedeni ile HbA1c degerlerini etkileyecegi diisiiniilerek
ayrica degerlendirildi. Sonug¢ olarak, toplam 131
coklu doz insiilin tedavisi alan ve 36 insiilin pompasi
kullanan hastalarin ayr1 ayr1 laboratuvar sonuclari
incelendi. Hastalarin giinliik kan glukozu ve insiilin
dozlari, diyete uyumlari, egzersiz yapma durumlari,
karbonhidrat sayimi yapma durumlari, SARS-CoV-2
enfeksiyonu gecirme durumlari, diyabetik ketoasidoz
(DKA) atag1 gecirme durumlart incelendi. Diyete
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uyum ve egzersiz yapma durumlari degerlendirilirken
hasta beyani esas alindi.

Pandemi doneminde ebeveynlerin evde kalmasi
ile 12 yas alt1 cocuklarda ve diyabet bakimini kendi
yapan 12 yas iistii ¢ocuklarda glisemik kontrolde farkli
degisiklik olabilecegi diisiiniilerek iki grup olusturuldu.
Gruplar kendi i¢lerinde ayrica degerlendirildi.

Tamimlama ve Teshis Prosediirii

Hastalara tip 1 DM tanis1 ISPAD 2018 kilavuzuna
gore konuldu. Kandaki glukoz konsantrasyonu,
C-peptit, HbAlc, vendz kan gazi pH ve bikarbonat
degeri, tip 1 DM ile iligkilendirilmig otoantikor varlig1
(en az bir pozitif sonucun varilig1) tani i¢in kullanildi.
Hastalarin pandemi dncesi ve sonrasi boy, boy standart
deviasyon skoru (SDS), viicut agirligi, viicut agirlhigi
SDS, viicut kitle indeksi (VKI), VKI SDS degerleri
kaydedildi. VKI, kilogram cinsinden agirligin metre
cinsinden boyun karesine orani (kg/m?) olarak
hesaplandi. Her antropometrik 6l¢ciimiin SDS Tiirk
cocuklart standartlarina gore hesaplandi (7).

Etik
Olgularimiz Helsinki Deklerasyon’u gz oniinde
bulundurularak degerlendirildi. Calisma icin Akdeniz

Universitesi Etik Kurulu'ndan onay alindi (onay
numarasi: 70904504/890, tarih: 31.12.2021).

Istatistiksel Analiz

Istatistiksel analiz igin SPSS 23.0 programi
kullanildi. Kategorik 6l¢limler say1 ve ylizde olarak,
siirekli Olctimler ortalama + SD veya ortanca
ceyrekler arasi aralik interquatil range olarak
sunuldu. Calismadaki parametrelerin normal dagilim
gosterip gostermedigini  belirlemek icin Shapiro-
Wilk testi kullanildi. Gruplar arasi siirekli 6l¢timlerin
karsilagtirmasinda dagilimlar kontrol edildi ve normal
dagilim gostermeyen parametreler icin Wilcoxon
testinde elde edilen p<0,05 degeri anlamli kabul edildi.

Bulgular

Hastalarin ortalama yas1 12,84+3,61, ortalama
diyabet siiresi 5,95+3,37°di. Hastalarin 64’ (%49,2)
kiz, 66’s1 (%50,8) erkekti. 43’i (%32,8) diyetine
uyuyor, 47°si (%35,9) ara sira uyuyor, 41’1 (%31,3)
diyetine uymuyordu. 20°’si (%15,3) diizenli egzersiz
yapiyor, 47’s1 (%35,9) ara sira egzersiz yapiyor, 64’

(%48.,9) hi¢c yapmiyordu. Hastalarin 35’1 (%26,7)
karbonhidrat sayiyor, 96’s1 (%73,3) karbonhidrat
saymiyordu. Hastalarin 4’ (%3,1) izlem siiresinde
DKA tanisi ile yatirilarak izlenmisti, 7’si (%5,3)
SARS-CoV-2 enfeksiyonu gecirmisti (Tablo 1).

Hastalarin pandemi Oncesi ve sonrast boy SDS,
viicut agirligi SDS, VKI SDS ve HbAlc degerlerinde
anlamli bir degisiklik izlenmedi. Ancak hastalarin
giinliik insiilin dozu pandemi Oncesine gore anlamli
olarak artmist1 (p<0,001) (Tablo 2).

Diyabet bakimi ebeveynleri tarafindan yapilan
12 yas alt1 hastalar kendi icinde degerlendirildi. Bu
hastalarin pandemi 6ncesi ve sonrast boy SDS, viicut
agirlig1 SDS, VKI SDS ve HbA 1¢ degerlerinde anlaml
bir degisiklik izlenmedi. Farkli olarak hastalarin
giinliik insiilin dozu pandemi Oncesine gore anlamli
olarak artmist1 (p=0,03) (Tablo 3).

Tablo 1. Tip 1 DM tanili hastalarin genel 6zellikleri
Yas 12,84+3,61
Tan1 yast 6,78+3,79
Diyabet yas1 5,95+3,37
Cinsiyet

Kiz 64 (%49,2)
Erkek 66 (%50.,8)
Diyet

Diyete uyuyor 43 (%32.8)
Ara sira uyuyor 47 (%35.9)
Diyete uymuyor 41 (%31,3)
Egzersiz

Diizenli yapiyor 20 (%15,2)
Ara ara yapiyor 47 ( %35.9)
Yapmuyor 64 (%48.9)
KH sayimi

Yapiyor 35 (%26.,7)
Yapmiyor 96 (%73.3)
DKA nedeni ile yatig

Var 4 (%3,1)
Yok 127 (%96.9)
COVID

Var 7 (%5.3)
Yok 124 (%94.7)
DM: Diabetes mellitus, KH: Karbonhidrat, DKA: Diyabetik ketoaidoz, COVID:
Koronaviriis hastalig1
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Tablo 2. Tip 1 DM hastalariin pandemi 6ncesi ve sonrast degerlerinin karsilagtiriimast
PO PS p-degeri

Boy SDS -0,06+1,31 -0,08+1,27 0,08

VA SDS 0.20 (0,95) 0,38 (1,40) 025

VKi SDS 0,09 (1,37) 0,09 (1,68) 0,40

Insiilin dozu 0,83+0,23 0,91+0,29 0,00"

Ortalama HbAlc 948 (2,83) 9,18 (2,35) 0,16

EI;/I: Diabetes mellitus, PO: Pandemi 6ncesi, PS: Pandemi sonrasi, SDS: Standart deviasyon skoru, VA: Viicut agirlig1, VKI: Viicut kitle indeksi, HbAl¢: Glikolize hemoglobin

c

Tablo 3. Yas gruplarina gore tip 1 DM hastalarinin pandemi oncesi ve sonrasi degerlerinin karsilagtirilmasi

<12 yas >12 yas

PO PS p-degeri PO PS p-degeri
Boy SDS 0,32+1,09 0,27+0,99 0,420 -0,33+1,39 -0,33+1,38 0,090
VA SDS 0,40 (0,77) 0,15 (0,80) 0,430 0,10 (1,25) 0,10 (1,55) 0,380
VKIi SDS 0,16 (1,05) 0,12 (1,48) 0,400 0,08 (1,58) 0,33 (1,77) 0,080
Insiilin dozu 0,77+0,21 0,87+0,28 0,003 0,88+0,24 0,94+0,29 0,004"
Ortalama HbA I¢ 8,57 (2,15) 8,68 (1,82) 0,620 921 (3.34) 8,90 (3,01) 0,180

Alc

DM: Diabetes mellitus, PO: Pandemi 6ncesi, PS: Pandemi sonrast, SDS: Standart deviasyon skoru, VA: Viicut agirligi, VKI: Viicut kitle indeksi, HbA lc: Glikolize hemoglobin

Tablo 4. Tip 1 DM tanili insiilin pompast kullanan hastalarin pandemi 6ncesi ve sonrasi degerlerinin karsilastirilmasi

PO PS p-degeri
Boy SDS -0,08+0,93 -0,09+0,97 0,960
VA SDS 0,10 (1,20) 0,10 (2,00) 0,540
VKi SDS 0.20 (1.48) 0.40 (2.40) 0.840
Insiilin dozu 0,89+0,31 0,94+0,28 0,160
Ortalama HbAlc 8,80 (1,59) 8,30 (1,53) <0,001"

Alc

DM: Diabetes mellitus, PO: Pandemi 6ncesi, PS: Pandemi sonrasi, SDS: Standart deviasyon skoru, VA: Viicut agirhgi, VKIi: Viicut kitle indeksi, HbA lc: Glikolize hemoglobin

Diyabetini kendi yoneten ve diizensiz yasamdan
uzaklagan 12 yag iistii hastalar degerlendirildi. Bu
grubun pandemi Oncesi ve sonrast boy SDS, viicut
agirhgr SDS, VKI SDS ve HbAlc degerlerinde de
anlamli bir degisiklik izlenmedi. Diger grup ile benzer
olarak giinliik insiilin dozu pandemi Oncesine gore
anlamli olarak artmisti (p=0,04) (Tablo 3).

Insiilin pompasi kullanan hastalarin pandemi 6ncesi
ve sonrast boy SDS, viicut agirhigi SDS, VKI SDS ve
giinliik insiilin dozu degerlerinde anlamli bir degisiklik
izlenmezken, farkli olarak hastalarin ortanca HbAlc
degeri pandemi sonrasinda anlamli olarak azalmisti
(p<0,001) (Tablo 4).

J Curr Pediatr 2022;20:141-6

Tartisma

ISPAD pandemi siirecinde acile bagvuru ve
yatig ihtiyacin1 azaltmak i¢in standart diyabet
bakiminin devamliliginin saglanmasinin gerekliligini
vurgulamigtir  (8). Pandeminin erken doneminde
Hindistan’dan yapilan retrospektif bir c¢aligmada
pandemi sirasinda karantinaya baglh insiilin ve
glikostrip temin edememe, zayif beslenme uyumu
ve azalmis fiziksel aktiviteye bagli olarak glisemik
kontroliin bozuldugu ve HbA1c degerinin 8,8’den 10°a
yiikseldigi gosterilmistir (9). Bu calismada ISPAD’nin
oOnerilerini dogrular niteliktedir.

Turan ve ark.’nin (10) ¢aligmasinda 100 tip 1 DM
hastasinin pandemi dncesine gore viicut agirliklarinin



Barsal Cetiner ve ark. COVID-19 Pandemisi ve Glisemik Kontrol 145

arttigi, fiziksel aktivite skorlarinin anlamli olarak
diistiigii, yeme aligkanliklarinin  bozuldugu ve
buna bagh olarak ortalama HbAlc degerlerinin
arttigr ancak giinliik insiilin dozlarinin degismedigi
gosterilmistir. Ruissen ve ark.’nm (11), 280’1 tip 1
DM tanili toplam 435 DM’li hastayr degerlendirdigi
caligmada ise hastalarda anlamli kilo artig1 saptanirken
glisemik kontrolde kotiilesme saptanmamistir. Bu da
hastalarin karantina doneminde daha diizenli bir hayat
stirmelerine baglanmistir.

Bizim caligmamizda hastalarin HbA1c degerlerinde
pandemi Oncesine gore anlamli artis saptanmamustir.
Bu durum, hastalara tam kapanma déneminde dahi
teletip ile hizmet verilmesine baglanabilir. Ayrica
hastalarinraporlari Sosyal Giivenlik Kurumu tarafindan
otamatik olarak uzatilmistir ve hastalar recetesiz
eczaneden ilaglarini alabilmistir. Hastalar pandemi
doneminde insiilin ve strip temininde bulunabilmis
ve saglik hizmetine ulagsmada sikinti yasamamiglardir.
Pandemi doneminde yiiz yiize goriismelerin iptal
olmasi ile beraber teletip (e-posta, zoom, whatsapp,
telefon) uygulamalarmin hayata gecirilmesinin
diyabet yonetiminde faydalarinin vurgulandigi benzer
makaleler mevcuttur (12).

Hastalarimizin hareketsiz olmalar1 nedeni ile iyi
glisemik kontrolii saglayabilmek icin insiilin dozlarinin
artirtlmast gerekmistir. Buna ragmen hastalarin viicut
agirhigi SDS ve VKI SDS degerlerinde de anlamli artig
olmamuigtir. Bu bize hastalarin evde olduklar1 dénemde
daha diizenli ve saglikli beslenmeye vakit ayirmis
olabileceklerini diisiindiirmiistiir.

Pandeminin baginda Italya’dan bir ¢aligmada 13
stirekli glukoz moniterizasyonu (SGM) kullanan tip 1
DM’li adolesanin iki haftalik verileri degerlendirilmis
ve beklenenin aksine hastalarin hedef araliktaki
degerlerinin artigt ve glisemik degiskenliklerinin
azaldig1 gosterilmistir. Adolesan grubu kapsayan bu
calismada karantina doneminde diizenli beslenme,
diizenli yasam ve okul stresinin azalmasinin
hastalarin daha iyi glisemik sonuglar elde etmesini
sagladig1r disliniilmiistiir (13). Benzer olarak 62
hastanin pandemi Oncesi ve sonrast SGM verilerinin
degerlendirildigi caligmada, hastalarin  glisemik
kontrollerinde iyilesme, hedef araliktaki degerlerinde
artis saptanirken giinliik insiilin dozlarinda degisiklik
gozlenmemistir. Bu  sonuglar  diizenli yasam
sekli, ailelerin daha cok evde olmasi ve teletip
uygulamalarmin etkisi olarak yorumlanmistir. Ancak
bu calismanin kisitliligt SGM kullanan hastalarin

genelde iyi bakim saglayan hastalar arasinda olduklar1
olarak bildirilmistir ve genelleme yapilamayacagina

deginilmistir (14).
Hastalarimizin 12 yas alti olanlarinin diyabet
bakimini  daha ¢ok ebeveynleri tarafindan

karsilanmaktadir. Bu grubun ebeveynlerinin daha
cok evde kalmasi ile glisemik kontrolde beklenildigi
lizere bir iyilesme gozlemlemedik. Bu, hastalarin
zorunlu hareketsiz yasamina baglanabilir. On iki yas
iistii hastalar da daha ¢ok evde kalmalari ile stresten
ve diizensiz yasam seklinden uzak kalmislardir. Bu
hasta grubumuzda da glisemik kontrolde degisiklik
izlenmezken, giinliik insiilin dozunda artig izlenmistir.
Bu da yine zorunlu hareketsiz yasam ile aciklanabilir.

Ayr1 bir grup olarak degerlendigimiz 36 pompa
hastamizin ortalama HbAlc diizeylerinde anlamli
azalma saptandi. Predieri ve ark.’nin (14) makalesinde
vurguladigr gibi diyabet teknolojilerini kullanan
hastalar zaten iyi bakim saglayan hastalar arasindadir.
Ayrica hastalarimizin bir béliimiine pandemi siirecinde
pompa takilmasi nedeniyle de HbAlc degerlerinin
etkilenmis olabilecegi diisiiniildii. Bu sebeple glisemik
kontroldeki iyilesmenin sebebini net saptamak giictiir.

Calismamin Kisitliliklar:

Calismamizin kisithiliklart sunlardir: 1) Hastalarin
giinliik karbonhidrat tiiketimi ve giinliik aktive
skorlar1 caligmaya dahil edilse daha kiymetli veriler
elde edilebilirdi. 2) Pompa kullanan hastalarin hepsi
SGM kullanmadig1 icin, SGM verileri calismaya
eklenememis ve bu veriler degerlendirilememistir.

Sonuc¢

Calismamiz pandemi doneminde standart diyabet
bakiminin devamliliginin saglanmasi, gerekirse teletip
yontemlerine bagvurulmasi, diyabet hastalari ile yakin
iletisim halinde olunmasinin 6nemine dikkat cekmistir.
Bu kosullar saglanmasi halinde glisemik kontrolde
bozulma olmayacagi gosterilmistir.

Etik
Etik  Kurul  Onayi:  Olgularimiz  Helsinki
Deklerasyon’u g0z oniinde bulundurularak

degerlendirildi. Calisma igin Akdeniz Universitesi
Etik Kurulu’'ndan onay alindi (onay numarast:
70904504/890, tarih: 31.12.2021).
Cikar Catismasi: Yazarlar
catigmasi bildirilmemistir.

tarafindan  cikar
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Abstract

Introduction: Type 1 diabetes mellitus (DM) is a chronic disease that develops as a
result of absolute insulin deficiency. DM is accompanied by chronic complications
which are associated with a high risk of morbidity and mortality. In the present
study, we aimed to understand whether serum mindin, nephrin (NPHS1) and
podocalyxin (PODXL) are useful biomarkers in the determination of nephropathy
in patients with type 1 DM and to understand any correlation between serum
mindin, PODXL, nephrin levels and hemoglobin Alc (HbAlc) levels and 24 hour
urinary albumin excretion of patients. We investigated serum PODXL, nephrin
and mindin levels in pediatric patients with type 1 DM.

Materials and Methods: Forty patients with type 1 DM along with controls, all in
the pubertal stage, were included in the study. Serum mindin, nephrin and PODXL
levels were measured using commercial ELISA kits. In the DM group, the mean
age, gender distribution, follow-up time, and HbA lc levels were evaluated.
Results: There was no significant difference in the serum mindin levels between
the DM and control groups (p=0.053). When the serum nephrin levels were
compared between the two groups, the nephrin levels were significantly lower
in the DM group (p=0.016). The serum PODXL levels of the DM group were
significantly lower when compared to the control group (p=0.014).

Conclusion: We found that the blood levels of nephrin, PODXL were decreased
in the DM group. These markers can be excreted in urine and may be sensitive
markers for DM. This is the first study in the literature to evaluate PODXL,
mindin, nephrin biomarkers in pediatric patients with type 1 DM.

Oz

Giris: Tip 1 diabetes mellitus (DM) mutlak insiilin eksikligi ile gelisen kronik
bir hastaliktir. DM yiiksek mortalite ve morbidite ile sonuclanabilen kronik
komplikasyonlarla seyreder. Bu ¢alismada serum mindin nefrin (NPHS1) ve
podokaliksin (PODXL) diizeylerinin tip 1 DM hastalarinda nefropatinin erken
donemde saptanmasinda yararli bir biyobelirte¢ olup olamayacagini ve serum
mindin, PODXL, nefrin diizeyleri ile serum hemoglobin Alc (HbAlc) diizeyleri
ve 24 saatlik idrarda albiimin atilim diizeyleri arasinda bir iligki olup olmadigini
arastirmayi hedefledik.

Gerec ve Yontem: Tip 1 DM tanis1 almis hastalarin serum mindin, PODXL, nefrin
diizeylerini ¢alistik. Hasta grubu olarak tip 1 DM tanis1 almis pubertal evredeki 40
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hasta; kontrol grubu olarak pubertal evredeki ek bilinen hastalig1 olmayan 40 hasta ¢alismaya dahil edildi. Serum mindin, PODXL,
nefrin diizeyleri ELISA kitleri kullanilarak 6l¢iildii. DM grubunda yas ortalamasi, cinsiyet dagilimu, takip siiresi ve HbA 1c diizeyleri

degerlendirildi.

Bulgular: Kontrol ve hasta grubunun serum mindin diizeyleri arasinda anlaml fark saptanmadi (p=0,053). Hasta grubunun serum
nefrin ve PODXL diizeyleri kontrol grubuna gore anlamli olarak diisiik saptand: (p=0,016; p=0,014).

Sonug: Serum nefrin ve PODXL diizeylerini hasta grubunda diisiik olarak saptadik. Bu belirteclerin idrarla atiliyor olmalart ve
serum diizeylerinin diisiik olmasi diyabetik nefropatinin gelisimi i¢in ilerde sensitif belirtecler olabilecegini bize gosterebilir.

Introduction

Diabetes mellitus (DM) is the most common
chronic disease occuring in childhood and is a
condition where absolute insulin deficiency develops
as a result of the destruction of pancreatic beta cells
(1). Microvascular and macrovascular complications
may develop in the long-term as a result of poor
glycemic control in patients with DM (2-4). One
significant long-term complication is diabetic
nephropathy (DN), which can result in end-stage renal
failure (2-4). Detection of microalbuminuria is the
most widely used laboratory tool for DN, however it is
known to be affected by various factors; such as fever,
dehydration, urinary tract infection, hypertension and
heavy exercise. In previous studies, approximately
30% of diabetics patients with renal dysfunction have
normoalbuminuria, while renal morbidity is increased
in the high normal range of urine albiimin excretion
(5). The presence of microalbumin in urine may
provide clues about damage to all three components
of the glomerular filtration barrier: the endothelium,
glomerular basement membrane, and podocytes and it
is not a reliable marker that structural damage might
precede microalbumin excretion. However, the other
podocyte-specific proteins indicate only damage to
podocytes, independent of the other two components
of the glomerular filtration barrier (6).

The 24 hour collection of urine can be difficult due
to patient compliance and is also time consuming. For
these reasons, diagnosis can be delayed and a workday
can be lost. Furthermore pediatric patients experience
problem with timed and correct collection of 24 hour
urine. Estimation of albumin in spot urine is no longer
regarded as a reliable test, as it only provides instant
information and this is not as accurate as that which
is provided in 24-hour collection of urine. Thus, there
is ongoing research to identify cheaper and more
sensitive markers to better detect the development of
nephropathy.

Mindin, a member of the F-mindin family, is an
extracellular matrix protein synthesized in the basal

J Curr Pediatr 2022;20:147-54

lamina. Mindin has many functions in cells and acts
similarly to integrin, which plays a crucial role in
podocyte damage (7). It has been found that cytokines,
such as transforming growth factor-beta and vascular
endothelial growth factor, hyperglycemia, integrins,
and extracellular proteins cause an increase in
glomerular expression of mindin, fibrosis in glomeruli,
and nephropathy (7-9). Similarly, mindin levels may
increase in hyperglycemic situations. In recent studies,
it was found that mindin mRNA expression was
increased in diabetic mice (10). In addition, urinary
mindin levels were reported to have increased in
patients with type 2 DM who had developed DN (10).

Nephrin is a transmembrane protein located on the
lateral surface of the glomerular podocyte feet. Nephrin
provides complete physical barrier and makes up the
structure of the filtration diaphragm. It was found that
the expression of nephrin mRNA and protein increased
in kidneys of patients with proteinuric nephropathy
(7,11).

Podocalyxin (PODXL) is an anionic transmembrane
protein found in the apical membranes of glomerular
podocytes. PODXL is an O-glycolyzed and sialyzed
type 1 transmembrane protein normally secreted by
kidney podocytes, hematopoietic precursor cells,
vascular endothelium and neurons. PODXL is one
of the important proteins of the charge barrier of the
glomerular basement membrane and plays a critical
role in regulating the permeability of the glomerular
filtration barrier (12). In a group of patients with type 2
DM and overt proteinuria, the level of urinary PODXL
levels was found to be higher than those of the healthy
control group (13).

To the best of our knowledge, markers that indicate
podocyte inflammation, such as mindin, nephrin,
and PODXL have not been previously investigated
in children and adolescents with type 1 DM. In this
study, we aimed to understand whether serum mindin,
nephrin and PODXL are a useful biomarker in the
determination of nephropathy in patients with type 1
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DM and to understand any correlation between serum
mindin, PODXL, nephrin levels and hemoglobin Alc
(HbAlc), urea, creatinine levels and 24-hour urinary
albumin excretion of patients. We chose to study these
biomarkers in a serum, considering that we can get
faster and more accurate results than urine due to the
difficulties associated with collecting 24-hour urine in
pediatric patients.

Materials and Methods

Participants

This study was performed on 40 patients with
type 1 DM who were followed up in the pediatric
endocrinology outpatient clinic of Bursa Uludag
University Faculty of Medicine between January 2016
and December 2017. The control group consisted of 40
healthy children without any endocrinological or renal
disease who attended the pediatric outpatient clinic of
the same university during the same period. This study
was carried out after obtaining permission from the
parents of the patients and controls and approval from
the Bursa Uludag University Faculty of Medicine
Ethics Committee with the (approval number: 2016-
16/1, date: 19.08.2016).

Patients with type 1 DM aged 10-18 (pubertal
period), who had been followed up for at least two
years following diagnosis of DM, were included in the
study. Patients were questioned about their diagnosis
date, medications, and any complications. Type 1 DM
patients with nephropathies, syndromic cases, patients
that were in pubertal stage 1 and those with a diagnosis
of DM for less than two years were excluded from the
study. The blood pressures of all patients was measured
and they were all found to be normal. The HbAlc
levels were classified as good/moderate (<9%) or poor
control (>9%). Patients were subdivided according to
diabetes duration time as <5 years and >5 years.

The control group consisted of age-matched
individuals who attended the outpatient clinic for
growth and development monitoring or vaccination
with no complaint or known disease.

Statistical Analysis

Blood samples were taken using 0.18x40 mm
needles (Becton Dickinson, USA) to obtain serum from
the antecubital vein (Vacutainer, Becton Dickinson,

USA) following 8-10 hours of fasting. The samples
were centrifuged at 3,000x rpm for 10 minutes (1200
NF Core, Turkey) and divided into portions. The
portioned serum samples were stored at -80 °C until
study. Mid stream urine was collected in the morning
was used for microalbumin analysis.

HbAlc was analyzed using high-performance
liquid chromatography-specifically, the Boronate
affinity chromatography method on a Premier Hb9210
(Trinity Biotech, Ireland) device. The serum mindin
levels were measured using the micro-ELISA method
with a MyBioSource human SPONDIN-2 ELISA
kit. The serum nephrin levels were measured using
the micro-ELISA method with the Fine Test human
NPHS1 ELISA kit. The serum PODXL levels were
measured using the micro-ELISA method with the
Fine test human PODXL ELISA kit. By dissolving
the lyophilized standard present in the kit, different
concentrations were obtained with the diluent. The
absorbance of the samples studied in accordance
with the kit procedure was measured at 450 nm on
the FLASHScan® S12 (Analytik Jena, Germany)
device. Using the formula obtained with the help of
the standard curve graph, the concentrations in ng/
mL corresponding to all absorbances were calculated
(Mindin kit range: 0.05-38 ng/mL, sensitivity:
<0.78 ng/mL) (Nephrin kit Range: 3.12-200 pg/mL,
sensitivity: <1.875 pg/mL) (PODXL kit range: 0.156-
10 ng/mL, sensitivity: <0.094 ng/mL).

The SPSS package program (version 11.5) was
used for statistical analyses. The compliance of the
data with the normal distribution curve was evaluated
using the Shapiro-Wilk test. Normally distributed data
were presented as mean + standard deviation. For
continuous variables, the Student’s t-test was used for
the normally distributed data and the Mann-Whitney
U test for the data that did not meet the normality
assumption. Categorical data were compared using
the chi-square test. The Spearman correlation test
was conducted to investigate whether there was a
correlation between the data. Results with p<0.05 was
considered statistically significant.

Results

Of the 80 subjects who constituted the DM and
control groups, 43 (53.7%) were girls and 37 (46.2%)
were boys. Of the patients with type 1 DM, 17 (42.5%)
were girls and 23 (57.5%) were boys while the control
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group comprised 26 (65%) girls and 14 (35%) boys.
The mean age of the DM group was 14.5 years, and
that of the control group was 13.3 years (p=0.11)
(Table 1). All of the DM patients and controls were in
the pubertal stage. The HbAlc value was <9% in 12
patients and =9% in 28. The mean HbA lc level of the
patients was calculated as 9.94+1.92% (Table 1). In
the DM group, the mean duration of the disease was
7.64+3.05 years. In this group, nine (22.5%) patients
had been followed up for DM for less than five years
and 31 (77.5%) had been followed up for DM for more
than five years, and the mean ages of these subgroups
were 14 and 14.6 years, respectively.

The median serum mindin level was 5.38 pg/mL
(3.66-9.82 pg/mL) in the DM group and 6.34 pg/mL
(4.76-9.89 pg/mL) in the control group. A difference
was found in the serum mindin level between the
two groups, but it was not statistically significant
(p=0.053) (Figure 1). The median serum mindin value
of the patients with an HbAlc of <9% was 5.38 pg/

Table 1. Characteristics of the cases

Diabetes mellitus
. Controls
patients
Age (year) 14.5+2.08 13.3£1.02
Gender (famele/male) | 17/23 26/14
HbAlc (%) 9.94x1.92

HbAlc: Hemoglobin Alc

mL (3.66-8.59 pg/mL), and that of the patients with an
HbAlc of =9% was 5.38 pg/mL (4.20-9.82 pg/mL),
indicating no significant difference (p=0.34) (Table 2).
The median serum mindin level of the patients with a
DM duration of <5 years was 5.38 pg/mL (4.89-7.63
pg/mL), and that of the patients with a DM duration of
=5 years was 5.3 pg/mL (3.66-9.82 pg/mL), revealing
no significant difference (p=0.97) (Table 3).

The median serum PODXL values were 0.28 pg/mL
(0.24-1.26 pg/mL) and 0.36 pg/mL (0.15-0.91 pg/mL)
for the DM and control groups, respectively. When
the serum PODXL levels were compared between
the two groups, they were significantly lower in the
DM group (p=0.014) (Figure 1). The median serum
PODXL value of the patients with HbAlc of <9%
was 0.28 pg/mL (0.16-0.63 pg/mL), which did not
significantly differ from the value of the patients with
HbA1c=9% [0.29 pg/mL (0.14-1.26 pg/mL)] (p=0.69)
(Table 2). Concerning the evaluation according to
disease duration, the median serum PODXL value was
determined as 0.33 pg/mL (0.26-1.26 pg/mL) for the
patients with a DM duration of <5 years and 0.28 pg/
mL (0.14-0.86 pg/mL) for those suffering from DM
for =5 years. There was no significant difference in the
serum PODXL levels between these two subgroups
(p=0.075) (Table 3). There was no significant
correlation between the DM duration and the serum
mindin, nephrin, and PODXL levels of the patient

according to HbAlc value

Table 2. Comparison of the serum mindin, nephrin, podocalyxin levels of moderately and poorly controlled DM cases

HbAlc (n) Mindin (pg/mL) Nephrin (ng/mL) Podocalyxin (pg/mL)

Y% Total Median Min. Max. Median Min. Max. Median Min. Max.
<9 12 5.38 3.66 9.82 1.89 1.18 43 0.28 0.16 0.63
=9 28 5.38 420 9.82 1.85 042 13 0.29 0.14 1.26
p - 0.34 - - 0.59 - 0.69

HbATlc: Hemoglobin Alc, DM: Diabetes mellitus, Min: Minimum, Max: Maximum

years and =5 years

Table 3. Comparison of the serum mindin, nephrin, podocalyxin levels of the DM cases with a disease duration of <5

DM duration | (n) Mindin (pg/mL) Nephrin (ng/mL) Podocalyxin (pg/mL)

Total | Median Min. Max. Median Min. Max. Median Min. Max.
<5 9 538 4.89 7.63 3.71 0.94 43 0.33 0.26 1.26
=5 31 538 3.66 9.82 1.83 042 7.86 0.28 0.14 0.86
P 0.97 0.106 0.075

DM: Diabetes mellitus, Min: Minimum, Max: Maximum
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group (r=0.034, -0.116, and -0.055, respectively;
p=0.834,0.475, and 0.735, respectively) (Table 3).
The serum nephrin levels were found to be low in
the DM group. Accordingly, a negative correlation
was found between the HbAlc levels and the serum
nephrin levels (p=0.041, r=-0.32) (Figure 2) while
a correlation wasn’t detected between the HbAlc
levels and the serum PODXL (p=0.69, r=0.064) and
mindin levels (p=0.93, r=0.014) (Figure 2). The serum
PODXL and mindin levels were low in the DM group.
As in nephrin, we expected negative correlations
between HbAlc and the levels of mindin and PODXL
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Figure 1. Serum mindin, nephrin, podocalyxin levels of the study
groups (box-and-whisker diagram).

but in contrast, HbAlc did not correlate with these
two proteins. However, it is not possible to draw any
definitive conclusion concerning these results due to
the insufficient number of patients.

The urea, creatinine and 24-hour urine albumin
levels of the patients were measured. There was a
significant difference in serum urea level between the
patient group (n=40, mean 25.3+7.24 mg/dL) and the
control group (n=40, mean 21+4.45 mg/dL) (p=0.002).
Serum urea level in the patient group was found to
be significantly higher than the control group. There
was a significant difference in serum creatinine level
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Figure 2. Correlation analysis with scatter plot HbAlc level and
the serum mindin, nephrin and podocalyxin values.
HbAlc: Hemoglobin Alc
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between the patient group (n=40, mean 0.70+0.082
mg/dL) and the control group (n=40, mean 0.61+0.86
mg/dL) (p<0.0001). Serum creatinine levels were
found to be significantly higher in the patient group
compared to the control group. Only 4 patients had
microalbuminuria in a check of their last 24-hour urine
albumin levels. When blood nephrine, PODXL and
mindin levels of patients were correlated with albumin
level in 24-hour urine, no significant difference was
found (p=0.34, p=0.72, p=0.13).

Discussion

Inthe present study we found that serum POD XL and
nephrin levels were significantly lower in type 1 DM
patients (p=0.014 and p=0.016, respectively). Serum
mindin levels were also lower with a significance of
p=0.05. These results show that the serum levels of
PODXL, nephrin, and mindin -which are extracellular
matrix proteins known to have increased expression
if the podocyte feet of the kidney are damaged- were
lower. In our study serum nephrin, mindin and PODXL
levels did not correlate with disease duration.

The fact that the patient group had no
microalbuminuria yet their urea and creatinine values
were found to be significantly higher compared to the
control group, and that nephrin and PODXL levels
were found to be significantly lower in the patient
group compared to the control group made us think
that nephrin and PODXL may be sensitive proteins
in predicting renal damage before microalbuminuria
develops.

Murakoshi et al. (10) showed that mindin mRNA
expression increased in the glomeruli of mice with
DM. Mindin is also excreted in the urine of patients
with type 2 DM and DN in correlation with age. All
the cases included in our study were in the pubertal
stage, and no linear increase was observed in the serum
mindin levels. Kahvecioglu et al. (14) found that serum
mindin was high in the type 2 DM group. In the same
study, it was demonstrated that the serum mindin levels
in patients with type 2 DM had a close relationship
with podocyte damage, although not as much as urine
and tissue mindin levels Dogan et al. (15) showed in
a study that serum mindin levels were significantly
higher in patients undergoing hemodialysis treatment
when compared to the population with normal renal
functions.

J Curr Pediatr 2022;20:147-54

Jim et al. (11) found that the synthesis of nephrin
was significantly lower in the renal biopsy materials
of the patients who developed DN compared to the
control group. They also detected nephrinuria in 54%
of the type 2 DM cases that were normoalbuminuric.
Kostovskaetal.(16)found urinary nephrinsignificantly
higher in normoalbuminuric patients with type 2 DM
compared to healthy subjects. These results led them
to believe that damage in podocytes is present in
patients before the appearance of microalbuminuria.
Yang et al. (17) showed a downregulation of nephrin
in the endocapillary proliferative lesion segment in
children with Henoch-Schonlein purpura nephritis.
They suggested that down-regulation of nephrin in
the endocapillary proliferation segment is a potential
molecular mechanism of nephrotic-range proteinuria.
In our study, the serum nephrin levels of the DM
patients were determined to be significantly lower
compared to the control group (p=0.016) as shown in
other studies. Urine nephrin excretion can increase due
to renal loss; however, we were not able to confirm
this in our study.

Kanno et al. (18) measured the urinary PODXL
level in children with glomerular disease. The level
of urine PODXL was significantly higher in the urine
of the patients with glomerular disease compared
to the controls. Wang et al. (19) found that patients
with DN had a lower renal expression of PODXL
and a higher urinary PODXL/urinary creatinine ratio
than healthy subjects. The patients with DN in the
low PODXL expression group had a longer diabetes
disease course, lower plasma albumin and estimated
glomerular filtration rate, higher HbAlc, 24 hour
urinary protein, serum creatinine, and urinary PODXL/
urinary creatinine ratio, and more severe glomerular,
tubulointerstitial, and renal interstitial inflammation
than patients in the high expression group. El-
Ashmawy et al. (20) showed that serum PODXL levels
were significantly higher in patients with type 2 DM
and peripheral arterial disease compared with subjects
with type 2 DM without any vascular complications.
This study suggest that PODXL is released from an
injured endothelium through a mechanism which may
be similar to that of urinary PODXL release from
injured podoctyes. In our study we found that serum
PODXL levels were lower in the DM group and serum
urea and creatinine levels were higher in the DM
group whose serum PODXL levels were lower than
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the control group. In our study, the low levels of serum
PODXL in the DM group led us to consider that their
urinary excretion might be high. However, since it was
not possible to examine the levels of urinary PODXL
in our study, we cannot make a definitive comment
about this issue. This study was the first to investigate
serum PODXL levels in pediatric patients with type 1
DM.

This was the first study to examine serum mindin,
nephrin and PODXL levels in pediatric patients with
DM. However, our study consisted of DM patients aged
between 10 and 18 years, who had not yet developed
nephropathy, a factor which could have affected our
results. In addition, it would be better to examine the
follow-up data of these patients. Further studies should
be conducted to clarify the precise mechanism of these
proteins.

Strengths of our study

The cases included in the study were in the pubertal
period and this is the first study in type 1 DM patients
in the pubertal period. In the literature, the levels of
mindin, nephrin,and PODXL markers in the urine were
previously examined, but there is no study in which the
serum levels of these three parameters were analyzed
at the same time. Our study is essential in terms of
being the first to examine serum mindin, PODXL, and
nephrin levels in type 1 DM patients aged 10-18 years.
More significant results can be obtained by analyzing
the serum and urine nephrin levels in the follow-up of
these patients in 10 or 20 years.

Study Limitations

The limitations of this study include the small
sample size, the low rate of developing DN among
the DM patients aged 10-18 years, and the urine
levels of mindin, PODXL, and nephrin not being
simultaneously examined.

Conclusion

The results indicate that the low levels of serum
mindin, nephrin, and PODXL may indicate podocyte
damage in the early period of DM. However, this
information needs to be confirmed by further studies
analyzing the urine levels of these markers.
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Oz

Giris: Saglam cocuk izlemleri birinci basamak koruyucu saglik hizmetlerinin
en onemli parcalarindan birisidir. Saglikli bir toplum yetisebilmesi i¢in saglam
cocuk izlemlerinin eksiksiz bir sekilde uygulanmasi hayati bir 6neme sahiptir.
Yaptigimiz bu calisma ile aile hekimlerinin bilgi diizeylerini, tutumlarini ve
bunlarin sosyodemografik 6zellikleri ile iligkisini saptamay1 amagcladik.

Gere¢ ve Yontem: Tanimlayici ve kesitsel tipteki bu ¢alisma Tiirkiye’deki aile
hekimleri iizerinde yapilmigtir. Orneklem biiyiikliigii 380 olarak hesaplanmig
olup calismaya 402 hekim dahil edilmistir. Arastirmaci tarafindan literatiir ve
kilavuzlardan faydalanilarak gelistirilen aile hekimlerinin saglam ¢ocuk izlemleri
hakkindaki bilgilerini ve tutumlarini degerlendirmeyi amaglayan 65 soruluk anket,
goniillii hekimlere yiiz ylize ya da internet aracilifiyla uygulanmustir. Verilerin
analizi SPSS 21.0 paket programiyla yapilmisgtir.

Bulgular: Calismaya katilan 402 hekimin %42’si (n=169) erkekti. Hekimlerin
yas ortalamasi 34,75+9,51 yi1l ve meslekteki ortalama ¢aligma siiresi 9,90+9,56 yil
idi. Katiimeilarin %46,5°i (n=187) aile hekimi, %35,3’ii (n=142) aile hekimligi
aragtirma gorevlisi, %18,2’si (n=73) aile hekimligi uzmaniydi. Hekimlerin bilgi
puan ortalamasi 28,09+12,75’ti (minimum: 2, maksimum: 64). Cinsiyet, ¢aligilan
kurum, izlemlere ayrilan siire, izlemler konusunda egitim alma durumu, izlemleri
yaparken bir algoritma/rehberden yararlanma durumlar ile bilgi diizeyleri arasinda
istatistiksel olarak anlamli fark saptandi. Tutum puan ortalamasi 46,96+4,40’t1
(minimum: 20, maksimum: 60). Tutum anketinin Cronbach’s alfa degeri 0,663
bulundu.

Sonug: Aile hekimlerinin saglam ¢ocuk izlemleri konusundaki bilgi diizeyleri
ortalamanin altindadir ancak bu konudaki tutumlarinin olumlu olmast umut
vericidir. Caligmamizda dogru bilinme orani %50’nin altinda olan konular
obezite, otizm spektrum bozuklugu, dikkat eksikligi hiperaktivite bozuklugu,
gelisimsel kalga displazisi, inmemis testis, gorme keskinligi, kan basinci konulari
olup bu spesifik konular hakkinda ¢aligmalarin yapilmasina ihtiya¢ oldugunu
diistinmekteyiz. Ayrica hekimlerin ¢ogu bu izlemlerin negatif performans ile
degerlendirilmesini yanlig bulmaktaydi ve bu durum hekimleri tesvik edici yeni
politikalar gelistirilmesi gerektigini gostermektedir.

Abstract

Introduction: Follow-up of healthy children is one of the most important parts of
primary care preventive health services. It is of vital importance that healthy child
follow-ups are fully implemented in order to raise a healthy society. In this study,
we aimed to determine the knowledge levels and attitudes of family physicians and
their relationship with their sociodemographic characteristics.
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Materials and Methods: This descriptive and cross-sectional study was conducted on family physicians in Turkey. The sample
size was calculated as 380 and 402 physicians were included in the study. The 65-question questionnaire, which aims to evaluate the
knowledge and attitudes of family physicians about healthy child follow-up, was developed by the researcher using the literature
and guidelines, and was administered to volunteer physicians either face-to-face or via the internet. Data analysis was done with
SPSS 21.0 package program.

Results: Of the 402 physicians participating in the study, 42.0% (n=169) were male. The mean age of the physicians was 34.75+9.51
years and the mean working time in the profession was 9.90+9.56 years. Of the participants, 46.5% (n=187) were family physicians,
35.3% (n=142) were family medicine research assistants, and 18.2% (n=73) were family medicine specialists. The mean knowledge
score of the physicians was 28.09+12.75 (minimum: 2, maximum: 64). A statistically significant difference was found between
gender, institution of employment, time allotted to follow-ups, education about follow-ups, utilization of an algorithm/guide
while making follow-ups, and knowledge levels. The mean score of attitude was 46.96+4.40 (minimum: 20, maximum: 60). The
Cronbach’s alpha value of the attitude questionnaire was found to be 0.663.

Conclusion: Level of knowledge of family physicians on healthy child follow-up is below the average, but it is hopeful that
their attitudes on this issue are positive. In our study, the subjects with an accuracy rate of less than 50% are obesity, autism
spectrum disorder, attention deficit hyperactivity disorder, developmental dysplasia of the hip, undescended testis, visual acuity,
blood pressure, and we think that further studies are needed on these specific subjects. In addition, most of the physicians found it
wrong to evaluate these follow-ups with negative performance, and this shows that new policies should be developed to encourage

physicians.

Giris

Saglam cocuk, hastalik belirtileri gostermeyen,
takvim yasina uygun biiyiime ve gelisme, ruhsal
ve zeka gelisimi goOsteren ¢ocuk olarak tanimlanir.
Birinci basamak cocuk sagligi ve hastaliklari
hizmetlerinin en 6nemli boliimiinii saglam ¢ocuk
izlemleri olusturmaktadir. Saglam c¢ocuk izlemleri
tiim cocuklara diinyaya geldikleri ilk giinden itibaren
verilmesi gereken bir hizmet olup, ¢cocugun fiziksel,
ruhsal ve sosyal acidan tam bir iyilik hali i¢inde olup
olmadig1 degerlendirilir (1).

Cocugun saglikliliginin desteklenmesi,
hastaliklarin erken donemde fark edilerek onlenmesi,
agt hizmeti, ailelere saglik danismanliginin verilmesi
gibi koruyucu hekimlik uygulamalarinin yapilmasi
saglam cocuk izleminin temelini olusturmaktadir.
Saglikli bir toplum yetisebilmesi icin saglam cocuk
izlemlerinin eksiksiz bir sekilde uygulanmasi hayati
bir 6neme sahiptir (2).

Saglam cocuk izlemleri bebeklik, ¢ocukluk ve
ergenlik donemini kapsayan diizenli saglik kontrol
ve muayenelerinin yapildig1 uzun soluklu bir takiptir.
Bu izlemler aile hekimi, aile sagligi elemani ve
ailelerle beraber is birligi ile yiiriitiilmektedir ve her
cocuk yasadigr cevre g6z Onilinde bulundurularak
degerlendirilmelidir (3). Ulkemizde saglam cocuk
izlemleri Saglik Bakanligi’nin yayinladigr “Bebek,
Cocuk ve Ergen Izlem Protokolii” ne gére yapilmaktadir.
Her bebek dogdugu andan itibaren kayit altina alinmali
ve izlemleri baglatilmalidir. Kaydedilen her c¢ocuk
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dogumda, ilk 48 saat icinde, 15. giinde, 41. giinde,
2.,3., 4. aylarda ayda bir kez, 6., 9. ve 12. aylarda ii¢
ayda bir kez, 1-3 yas arasi alt1 ayda bir kez, 3-6 yas
arasi yilda bir kez, 6-9 yas arasinda yilda bir kez, 10-
21 yas arasinda yilda bir kez olmak iizere izlemleri
tamamlanmali ve her izlem kayit altina alinmalidir (4).

Aile hekimlerinin ve ailelerin saglam cocuk
izlemlerine iligkin bilgi, goriis ve tutumlarinin
arastirilldigi calismalarin hala ¢ok az sayida oldugu
goriilmektedir. Yaptigimiz bu c¢alisma ile birinci
basamakta calisan aile hekimlerinin, tipta uzmanlik
egitimi almakta olan aile hekimligi asistanlarinin
ve cesitli saglik kuruluglarinda ¢alismakta olan aile

hekimligi uzmanlarinin saglam c¢ocuk izlemleri
konusundaki bilgi diizeylerini, tutumlarint
ve sosyodemografik  ozellikleri ile iligkisini

degerlendirmeyi amacladik.
Gere¢ ve Yontem

Calisma Tasarimi

Tanimlayici ve kesitsel tipte olan ¢calismamiz Ekim
2020-Ocak 2022 tarihleri arasinda gerceklesmistir.
Calismamizin evrenini Tiirkiye’deki 28.835 aile
hekimi, aile hekimligi asistant ve aile hekimligi
uzmani olusturmaktadir. Orneklem biiyiikliigii %5 hata
pay1, %95 giiven aralif1 ve prevalansin bilinmedigi
durumlar i¢in 0,50 siklik degeri ile 380 olarak
hesaplanmistir. Cesitli nedenlerle olabilecek veri
kaybi1 (%10) goz Oniine alinarak 418 kisiye ulagilmasi



Karabekiroglu ve ark. Saglam Cocuk izlemleri 157

hedeflenmistir. Anketlere eksik veya gecersiz cevap
verme gibi durumlar diglandiginda calismamiza 73
aile hekimi uzmani, 142 aile hekimligi asistani ve
187 aile hekimi olmak iizere toplam 402 hekim dahil
edilmistir. Katilimcilar calismaya dahil edilmeden 6nce
bilgilendirilmis ve katilim onami1 verenler ¢alismaya
dahil edilmistir. Calisma icin herhangi finans destegi
alimmamustir.

Veri Toplama Araglari

Aragtirmaci tarafindan literatiir ve kilavuzlardan
faydalanilarak  gelistirilen  aile  hekimlerinin
saglam c¢ocuk izlemleri hakkindaki bilgilerini ve
tutumlarint degerlendirmeyi amaglayan 65 soruluk
anket, goniilli hekimlere yiiz yiize ya da internet
aracilifryla uygulanmistir. Anket linkinin mail olarak
paylasilmasinda Tiirkiye Aile Hekimleri Uzmanlik
Dernegi’nden destek alinmigstir. Calismamizda Saglhk
Bakanligi’nin hazirladigi “Bebek, Cocuk ve Ergen
Izlem Rehberi” ve “Aile Hekimligi Uygulamasinda
Onerilen Periyodik Saglik Muayeneleri ve Tarama
Testleri” rehberlerinden ve literatiirden yararlanilmustir.

Sosyodemografik form: Anketin birinci bolimii
olup kisilerin yas, cinsiyet, medeni durum, ¢alisilan yer
gibi sosyodemografik 6zelliklerinin yaninda saglam
cocuk izlemleri konusunda egitim alma durumlari,
saglam cocuk izlemi yapma durumlari, kendilerini
saglam cocuk izlemleri konusunda ne kadar yeterli
bulduklar ile ilgili 19 soru yer almaktadir.

Bilgi diizey anketi: Aile hekimlerinin saglam ¢ocuk
izlemleri konusundaki bilgi diizeylerini dlgecek 27
soru yer almaktadir. Anketin bilgi puant hesaplanirken
her sorunun dogru sik yanitt 1 puan olarak kabul
edilmistir. Birden ¢ok segenegin isaretlenebilecegi
sorularda her dogru yanitin segilmesi 1 puan, yanlig
yanitlarin se¢ilmemesi 1 puan olacak sekilde puanlama
yapilmigtir. Arastirmaci tarafindan belirlenen bu
puanlama kriterlerine gore bilgi diizeyi ile ilgili sorular
i¢cin 0-65 araliginda bilgi puani olusturulmustur.

Tutum anketi: Aile hekimlerinin saglam c¢ocuk
izlemlerine yonelik tutumlarini belirlemeyi amaglayan
20 ifadelik bir ankettir. Anket uygulanmadan Once
bir pilot ¢alisma ile degerlendirilerek sorular tekrar
diizenlenmistir. Anketin Cronbach’s alfa degeri 0,663
olarak bulunmugtur. Cronbach’s alfa degeri 0,60 ile
0,80 arasinda bulunmasi ankette kullanilan maddelerin
“oldukca giivenilir” oldugunu gostermektir. Anket icin

20-60 puan araliginda tutum puani olusturularak 40
puan ve altinda alan hekimlerin tutumlari olumsuz, 40
puanin {lizerinde alanlarin tutumlar1 ise olumlu olarak
kabul edilmisgtir.

Istatistiksel Analiz

Verilerin istatistiksel analizi SPSS 21.0 programu ile
yapilmistir. Verilerin analizinde kullanilan tanimlayici
istatistikler ortalama (+), standart sapma, ortanca
(minimum-maksimum), frekans dagilimi ve yiizde
olarak sunulmustur. Ol¢iim ile elde edilen degiskenlerin
normal dagilima uygunlugu icin Kolmogorov-
Smirnov ve Shapiro-Wilk testleri uygulanmustir.
Normal dagilimlarda Student’s t-testi ve One-Way
ANOVA testleri kullanilmigtir. Normal olmayan
dagilimlarda Mann-Whitney U testi ve Kruskal-Wallis
testleri kullanilmistir. U¢ ve daha fazla bagimsiz
grup arasinda saptanan anlamli farklarin kaynagini
saptamaya yonelik post-hoc ¢oklu karsilastirmalarda
gruplarin varyanslarinin homojenligine gore Tukey
veya Tamhane’s T2 test sonuglart kullanilmistir.
Kategorik degiskenlerin karsilagtirilmasinda Pearson
ki-kare ve Fisher’s exact testleri kullanilmistir.
Calismamizin tutum sorular1 Cronbach’s alfa analizi
yapilmistir. Istatistiksel anlamlilk diizeyi p<0.05
olarak kabul edilmistir.

Etik Kurul Onay:

Calismanin etik kurul onay1 Kahramanmarag Siitcii
Imam Universitesi Tip Fakiiltesi Klinik Arastirmalar
Etik Kurulu tarafindan onaylanmistir (onay numarast:
13, tarih: 14.10.2020).

Bulgular

Calismamiza katilan 402 aile hekiminin %581
kadin, %75 4’1 evli olup yas ortalamasi 34,75+9,51°di.
Hekimlerin %46,5’iaile hekimi, %35,3 i aile hekimligi
asistant ve %I18,2’si aile hekimligi uzmaniydi.
Hekimlerin %78,1°1 sehir merkezinde, %54,1’i aile
sagligr merkezinde (ASM) caligsmaktaydi. Hekimlerin
9%65.9’u saglam c¢ocuk izlemleri konusunda egitim
almis olup egitim alan hekimlerin %49,1’1 aldig1
egitimi yeterli bulmamisti. Hekimlerin %65 4 iiniin
izlemler sirasinda rehberlerden faydalandigi belirlendi.
Katilimcilarin detayli sosyodemografik bilgileri Tablo
1’de yer almaktadir.
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Saglam ¢ocuk izlemleri konusunda herhangi bi
rehberden faydalaniyor musunuz?

r algoritma/

Evet

263

654

Hayir

139

34,6
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Tablo 1. Aile hekimlerinin sosyodemografik dzelliklerinin Tablo 1. Devami
daglim Sosyodemografik
. o n %
Sosyodemografik n % ozellikler
6zellikler Tiirkiye icin onerilen “Bebek, Cocuk, Ergen Izlem
Cinsiyet Protokolleri” hakkinda bilgi sahibi misiniz?
Erkek 169 420 Evet 297 739
Kadin 233 58,0 Hayir 105 26,1
Medeni durum Diinyada yayilanip uygulanan saglam ¢ocuk izlem
- protokolleri hakkinda bilgi sahibi misiniz?
Evli 303 754
Evet 60 149
Bekar 99 246
Hayir 342 85,1
Unvan
Aile hekimi 187 46.5 ) )
Aile hekimligi asistani | 142 353 Cahf}ﬂﬁ% S?gl_lk kuruluggga;adg_lm; _eioc?lkk{ﬂ?}}
Aile hekimligi uzmant 7 182 yapan ve imlerin orani %65,7"ydi. 1ev ekimligi
1 - asistanlig1 yapan hekimlerin, asistanlikta saglam ¢ocuk
Ca l.§ma yerl' izlemi yapanlarin orant ise %17,9’du. Hekimlerin
§eh" merkezi 314 78,1 %84,1”inin saglam ¢ocuk izlemlerinde her bir hastaya
lige 67 16,7 15 dakikadan az vakit ayirdig belirlendi (Tablo 1).
Koy-kasaba 21 52 Katilimcilar kendilerini saglam cocuk izlemleri
Halen ¢aligilan kurum konusunda 0-10 puan arasinda puanladiklarinda
Aile sagligi merkezi 218 542 ortalama 5,90+2,15 puan aldiklar1 saptandi.
Toplum sagligi merkezi | 9 22 Hekimlerin saglam ¢ocuk izlemleri konusundaki
Egitim arastirma ve devlet | 7 bllig} diizey toplam puanlart 2 ve 64 grasmda
hastanesi ’ degismekte olup ortalama puan 28,09+12,75°ti. Tablo
Universite hastanesi 33 20.6 2’de bilgi diizey sorularinin unvan degiskenine gore
Diger 1 50 dogrq ygmt oranlar1 sunulmugtur.
Saglam ¢ocuk izlemleri konusunda egitim alma durumu Bilgi diizey sorularindan en yuksek .pu?f
ortalamasint  29,75+13,72 puan aile hekimligi
Evet 265 659 R
uzmanlart alirken en diisik ortalama puan
Hayir 137 34,1 2720+13,88 ile pratisyen aile hekimleri almistir
Saglam ¢ocuk izlemleri konusunda nereden egitim aldiniz? ancak bu fark istatistiksel olarak anlamli degildir
Hizmet i¢i eitimler 132 328 (p=0,328). Bilgi diizey ortalama puanlarinin unvana
Lisans egitiminde 128 318 gore karsilagtirmasi Tablo 3’°te yer almaktadir.
Uzmanhk egitiminde 138 343 Bilgi diizey ortalama puan: ile cinsiyet, ¢alisilan
Kongre veya toplantida | 78 194 kurum, her hastaya ayrilan muayene siiresi,
Yiiksek lisans 3 0.7 algoritma/rehberden faydalanma, saglam cocuk
Diger 16 40 izlem protokoliinii okuma durumlar1 arasinda anlamli
y . ——— - diizeyde iligki saptanmigtir (p<0,05). Unvan, medeni
Almis oldugunuz saglam ¢ocuk izlemi egitimi sizce yeterli . . o . .
miydi? durum, ¢alisma yeri, asistanlikta saglam cocuk izlemi
Evet 130 49.1 yapma ile bilgi diizeyleri arasinda anlamli bir iligki
Hayur 135 50.9 saptanmamuistir (Tablo 4).

Cinsiyet ile bilgi diizey ortalama puanlar1 arasinda
istatistiksel olarak anlamli bir fark saptanmistir
(p<0,001). Erkeklerin bilgi diizey ortalamalari
kadinlardan daha yiiksektir (Tablo 4).

Hekimlerin saglam ¢ocuk izlemi sirasinda hastalara
ayirdiklan siire ile bilgi diizey ortalama puanlarini
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Tablo 2. Aile hekimlerinin bilgi diizey sorularini dogru yanitlama oranlari

Unvan
. . e . . o TO lam o
Bilgi diizey sorulari Aile hekimi A1.le hekimligi Aile hekimligi P P
asistant uzmani
n (%) n (%) n (%) n (%)
1) Saglam cocuk takibi kac yag araligini kapsar? 32 (17,1) 21 (14.8) 15 (20.5) 68 (16,9) 0,563
2) Bebek bir yasina gelene kadar en az kag kez
izlem yapilmasi Onerilmektedir? 71(380) 27(19.0) 137.8) 111 27.6) <0.001
3) “GBP” kapsaminda bebeklik ve ¢ocukluk
donemi agilama takviminde yer alan agilar 125 (66,8) 84 (59,2) 49 (67,1) 258 (64,2) 0,299
nelerdir?
4) Ik bir yagstaki iz}emlerde yapilmasi gereken 51.(27.3) 59 (41.5) 17 (23.3) 127 31.6) 0.005
muayeneler nelerdir?
5) Saglam cocuk izlemlerinde biiyiime ve
gelismeyi degerlendirmek amaciyla hangileri 39 (20,9) 51(35.9) 21 (28.8) 111 (27.6) 0,010
kullanilir?
6) Yenidogan topuk kani ne zaman alinmalidir? 138 (73.8) 106 (74.6) 57 (78,1) 301 (749) | 0,772
Zél)rli‘,ll;}’dogan taramalarinda hangi hastaliklar 88 (47.1) 60 (42.3) 38 (52.0) 186 (463) | 0377
8) Cocuklarda demir profilaksisine ne zaman
baglanmalidir? 136 (72.,7) 108 (76.1) 55(75.3) 299 (744) | 0,774
9) Cocuklarda demir profilaksisine hangi dozlarda 160 (85.6) 75 (52.8) 48 (65.8) 283 (704) | <0.001
baglanmalidir?
10) Obezite taramas1 hangi yaglar arasimda
yilda bir kez agirlik, boy, BKI dl¢timleri ile 117 (62,6) 72 (50,7) 52 (71,2) 241 (60,0) 0,009
yapilmalidir?
11) Bebeklerde ilk hemoglobin degerine ne zaman
bakilmalidir? 122 (65.,2) 81 (57.0) 54 (74.0) 257 (639) | 044
12) Bebeklere D vitamini destegi ne zaman
baglanmahdir? 151 (80.7) 109 (76.8) 61 (83,6) 321(799) | 0458
13) Yenidogana D vitamini profilaksisi hangi
dozda baglanmalidir? 123 (65.8) 101 (71,1) 57 (78,1) 281 (69,9) | 0,140
14) D vitamini ne kadar siire kullanilmalidir? 146 (78,1) 71 (50,0) 55(75.3) 272 (67,7) <0,001
15) Biiyiime egrilerinde normalin alt ve iist sinirt
hangi persentiller arasidir? 124 (66,3) 103 (72.5) 51 (69,9) 278 (69,2) | 0475
16) Hangi persentilden (boya gore kilo persentili) 49 (2622) 39 (27.5) 30 (41.1) 118 (29.4) 0.050
sonra obezite tanis1 konur?
17) GKD taramas1 hangi zaman diliminde
yapilmasi aile hekimince zorunludur? 116 (62.0) 85(59.9) 49 (67.1) 250 (62.2) 0,581
tlaizlﬁ;l;lr’e hekimleri tarafindan GKD hangisi ile 76 (40.6) 52 (36.6) 25 (34.2) 153 (38.1) | 0,576
}9) Hapgi ay arahgmdaki cocuklara en az 1 kez 64 (342) 38 (26.8) 25 (34.2) 127 31.6) 0306
inmemis testis muayenesi yapilmalidir?
20) Saglam c¢ocuk takiplerinde gérme keskinligi
muayenesi ka¢ yasindan itibaren yilda 1 kez 82 (43)9) 53 (37,3) 40 (54.8) 175 (43.,5) 0,50
yapilmalidir?
21) Prematiire retinopatisi muayenesi yapilmasi
acisindan hangi hafta ve agirliktaki biitiin bebekler | 108 (57.8) 79 (55.6) 42 (57.5) 229 (57,0) 10,923
g0z hastaliklar1 hekimine yonlendirilmelidir?
22) Isitme tarama testi ne zaman yapilmalidir? 103 (55,1) 93 (65,5) 60 (82,2) 256 (63,7) | <0,001
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Tablo 2. Devami
Unvan

. . . . . . TO lam *

Bilgi diizey sorular1 Aile hekimi Aile heklm.{ . Aile hekimi P P
aragtirma gorevlisi | uzmani
n (%) n (%) n (%) n (%)

23) Kan basinci1 kag¢ yasindan itibaren yilda en az 1
kez 6lciilmeye baglanmalidir? 68 (36,4) 81 (57,0) 43 (58.9) 192 (47.8) <0,001
24) Otizm hangi aylar arasinda taranmalidir? 63 (33.7) 36 (254) 43 (58.9) 142 (35.3) <0,001
25) Hangisi otizm spektrum bozukluklarimin
erken tespitinde kullanilmasi 6nerilen gozlem 43 (230) 20 (14.1) 14 (19.,2) 77 (19,2) 0,126
maddelerinden biridir?
26) DEHB ile OOG hangi aylarda en az bir kez
degerlendirilmelidir? 35 (18,7) 35 (24.,6) 28 (38.4) 98 (24 ,4) 0,004
27) Flglksel istismari diistindiiren bulgular 58 (31.0) 68 (47.9) 33 (45.2) 159 (39.6) | 0.005
nelerdir?
p’: Pearson chi-square, BKi: Beden kitle indeksi, GKD: Gelisimsel kalca displazisi, DEHB: Dikkat eksikligi hiperaktivite bozuklugu, OOG: Ozgiil 63renme giicliigii

karsilagtirdigimizda gruplar arasinda anlamli fark
saptanmistir (p=0,003). Hastalara 15 dakikadan cok
vakit ayiranlarin puanlari daha yiiksektir (Tablo 4).

Saglam c¢ocuk izlemleri konusunda egitim alma
durumu ile bilgi diizey ortalama puanlari arasinda
anlamh iligki saptanmigtir (p<0,001). Egitim alan
hekimlerin puan ortalamalar1 almayanlardan daha
yliksektir. Saglam cocuk izlemleri konusundaki bilgi
diizey ortalama puanlari ile bu izlemler i¢in herhangi
bir algoritma/rehberden yararlanma durumu arasinda
anlaml bir fark saptanmistir (p<0,001). Herhangi bir
algoritma/rehberden yararlanan hekimlerin ortalama
puanlarmin daha yiiksek oldugu goriilmektedir
(Tablo 4).

Tiirkiye icin 6nerilen “Bebek, Cocuk, Ergen izlem
Protokolleri” hakkinda bilgi sahibi olma durumu ile
bilgi diizey ortalama puanlart arasinda anlamlr iligki
saptanmustir (p<0,001). Protokol hakkinda bilgi sahibi

olan hekimlerin ortalama puanlari daha yiiksektir
(Tablo 4). Diinyada yayinlanip uygulanan saglam
cocuk izlem protokolleri hakkinda bilgi sahibi olma
durumu ile bilgi diizey ortalama puanlari arasinda
anlamli fark saptanmistir (p=0,008). Bu protokoller
hakkinda bilgi sahibi olmayan hekimlerin ortalama
puanlari daha yiiksektir (Tablo 4).

Tablo 2’de aile hekimlerinin unvan ile bilgi
diizey sorularmi bilme durumlart verilmigtir. Aile
hekimlerinin en cok bildigi soru %85,6 ile demir
profilaksisi baglama dozu olmustur. Aile hekimligi
asistanlarinin ve uzmanlarinin en ¢ok dogru yanitladigi
soru ise sirayla %76,8 ve %83,6 oranlari ile D vitamini
baglama zamani sorusudur. Ayrica unvan degiskeni ile
sorulart dogru bilme durumlariin istatistiksel olarak
anlamli oldugu sorular; ilk bir yastaki izlem siklig1, ilk
bir yasta yapilmasi gereken muayeneler, biiylime ve
gelismeyi degerlendirmek icin kullanilan parametreler,

Tablo 3. Unvan ile bilgi diizey ve tutum puanlar1 arasindaki iligki
n (%) Bilgi diizey anketi (ortalama + SS ') | Tutum anketi (ortalama + SS)

Aile hekimi 187 (46.5) 27,20+13,88 47,08+4,22

Aile hekimligi asistani 142 (35,3) 28.,40+10.,46 47,19+0,27

Aile hekimligi uzmani 73 (18,2) 29,75+13,72 46,20+6,34

Toplam 402 (100) 28,09+12,75 46,96+4 40

p'=0,328 p"=0,900
SS: Standart sapma; p’: One-Way ANOVA testi; p: Kruskal-Wallis testi
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Tablo 4. Aile hekimlerinin sosyodemografik 6zellikleri ile bilgi diizey ve tutum puanlarinin karsilagtirmas:

Ozellikler Bilgi diizey puani (ortalama + SS) Tutum puani (ortalama + SS)
Cinsiyet

Erkek 25,04+12.49 4746402
Kadm 30,30+12,51 46,60+4,63
p p*<0,001 p=0,026
Medeni durum

Evli 2793+12,35 47,22+3.59
Bekar 28,56+13,96 46,15+6,21
p p*=0.,671 p'=0,584
Caligsma yeri

Sehir merkezi 28,10+12,60 47,02+3.94
flge 28,50+13,17 46,49+6,52
Koy-kasaba 26,57+14,19 47,57+1,96
1% p°=0.832 p'=0,216
Halen calisilan kurum

Aile saglig1 merkezi 28,09+12.,94 46,9444 47
Toplum sagligr merkezi 35,55+08,63 48,33+2 .64
Egitim aragtirma ve devlet hastanesi 28,69+14,18 45,80+5,68
Universite hastanesi 28,95+10,40 4731281
Diger 1942+12.91 49,04+3 49
p p°=0,009 p’=0,027
Saglam cocuk izlemlerinizde her bir hastaya ortalama ayrilan siire

15 dakikadan az 27,75+12.,23 46,99+4 48
15 dakikadan ¢ok 35,28+16,86 46,3243 61
p p*=0,003 p=0,016
Saglam ¢ocuk izlemleri konusunda algoritma/rehberden faydalanma

Evet 30,79+12,76 46,82+4.52
Hayir 2297+11,10 4721+4,17
p p*<0,001 p=0,079
Tiirkiye icin &nerilen “Bebek, Cocuk, Ergen izlem Protokolleri” hakkinda bilgi sahibi olma

Evet 30,7212 41 46,88+4 41
Hayir 20,63+10,62 47,19+4.39
p p*<0,001 p°=0,205
Diinyada yaymlanip uygulanan saglam ¢ocuk izlem protokolleri hakkinda bilgi sahibi olma

Evet 24,05+13,16 46,13+6,89
Hayir 28.,80+12.,56 47,10+£3,80
p p*=0,008 p=0,698

SS: standart sapma; p*: Student t-testi; p’: One-Way ANOVA t

esti; p°: Mann-Whitney U testi; p*: Kruskal-Wallis testi
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demir profilaksi dozu, D vitamini kullanim siiresi,
obezite tanisin1 koyduran persentil sinirlari, isitme
tarama zamani, kan basinci takibi, otizm taramasi,
dikkat eksikligi hiperaktivite bozuklugu (DEHB) ve
ozgiil 6grenme giicliigii taramalari, fiziksel istismar
sorular1 oldugu saptanmustir.

Hekimlerin saglam c¢ocuk izlemleri konusundaki
genel tutum puani 20 ve 60 arasinda degismekte olup
ortalama puan 46,96+4 40’ tir. Tutum sorularina verilen
cevaplar Sekil 1°de sunulmugtur. Hekimlerin saglam
cocuk izlemleri konusundaki tutumlan ile cinsiyet,
calisilan kurum, her hastaya ayrilan siire arasinda
anlamli bir iligki oldugu goriilmiistir (p<0,05).
Bununla beraber medeni durum, unvan, ¢alisma yeri,
asistanlikta saglam c¢ocuk izlemi yapma, algoritma/
rehberden faydalanma, protokolii okuma arasinda
iligki olmadig1 goriilmiistiir (Tablo 4).

Saglam cocuk izlemleri konusundaki tutumlarin
unvana gore kargilagtirmasi Tablo 3’te verilmistir. Aile
hekimligi asistanlart en olumlu tutuma sahip iken aile
hekimligi uzmanlari en olumsuz tutuma sahip olan

gruptur. Ancak bununla beraber istatistiksel olarak
unvan ile bilgi diizey toplam puani arasinda anlaml
bir iligki saptanmamistir (p=0,900).

Bilgi diizey toplam puani ile tutum puanlarmin
arasindaki iligki, arastirmamizin verileri normal
dagilima uymadig1 i¢in Spearman’s rank korelasyon
testi ile degerlendirilmistir. Spearman’s rank
korelasyon katsayist r=-0,129, p=0,010 olup
degiskenler arasinda negatif yonde ve diisiik diizeyde
anlaml bir fark saptanmaistir.

Tartisma

Birinci basamak koruyucu saglik hizmetlerinin
en Onemli parcalarindan birisi olan saglam cocuk
izlemleri konusunda aile hekimlerinin bilgi diizey
ve tutumlarini degerlendirmek amaciyla yaptigimiz
caligmada hekimlerin bilgi diizey puanlar1 ortalamanin
altindaydi. Hekimlerin bilgi diizeyleri beklenenden
diisiiktti ancak bu konudaki tutumlarmin olumlu
olmas1 umut verici bir sonugtu.

Tutum ifadeleri
1. Birinci basamaktasaglam gocuk Zzlemlerinin hasta agisindan...

2. Birinci basamak saglam ¢ocuk izl mleri hekimlerin is yikiini artinr. *
3.Saghm ¢ocuk izlemleri hastaliklarn erken dénem tespi ve...

4.5 yasina kadar olan be bek ve gocuk izlemlerinin yapilmasinm...

5. Ulkemiz igin birinci basamakta ‘Bebek, Cocuk, Ergen izlem...
6 Aileye rnutin aglarin gerekliligi ve yan etkilerihakkinda bilgi...

7 Topuk kaninin 3. ve 5. Giin arasnda alinip alinmadigim sor gulamak ...
8. Tiim gocuklarda gorme keskinligimuayenesi 2. ve3. Basamak...

9 Kirmuzi refle testi sa glam gocuk izleminde fizk muayenenin...
10.Ergenlik igin ek bir izlem yapmaya gerek yoktur *

1 1. Yalmzcaerken ya dageg puberte belirtilerioldugunda izlem...

12. Bebek bakimi, emzirme, gobek bakimi, gaz gikarma tekniklen. ..

13. Saglam gocuk izlemlerinde saglikl beslenme damsmanhg...

14. Oykii ve fizk muayene sonrasigocugun saghgy fiziksel ve...
15.Bebeklere ilk haftadan D vitamini destegibaglamak gere ksizdir *
16.Bebek, cocuk ve ergenler gocuk istisman agisindan her izlemde. ..

17. 0-5 yas arasinda her izle mde pasifigicilik sorgulamasi yapimalidir
18. Hiperipidemi agisndan tiim gocuklarda 2 yagindan itbaren yillik...
19. 13-18 yas aras: ergenlere her karyilagmadabagimhlik, ilagve...
20.Cocuklann hipertansiyon, obezite, hiperlipidemi gibi kronik...

(*olumsuz tutum ifadeleri)

0% 25% 50% 75% 100%

M Katilmiyorum M Kararsizim M Katiliyorum

Sekil 1. Tutum ifadelerine verilen cevaplar.
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Hekimlerin yaridan fazlasi saglam ¢ocuk izlemleri
konusunda egitim aldigini belirtmisti. Bilgi edinilen
kaynaklara bakildiginda en ¢ok uzmanlik egitiminde
ve hizmet ici egitimlerde egitim aldiklar1 saptanmusti.
Bu sonug tip fakiiltesi lisans egitimi sirasinda saglam
cocuk izlemleri hakkinda yeterli egitimin verilemedigi
ve farkindaligin olusturulamadigini diisiindiirmektedir.
Hekimlerin biiyiik boliimiiniin daha ©nce aldig1
egitimi yeterli bulmadigi sonucundan yola cikarak
tilkemizde bu konuda verilen egitimlerin degismesi,
giincellenmesi, dikkat cekici bir hale getirilmesi
gerektigini sdyleyebiliriz.

Aile Hekimlerinin Bilgi Diizeyleri

Caligmamizin  bilgi diizey anketinden alinan
ortalama puanlara bakildiginda beklenen diizeyden
diisik oldugu goriildii. Benzer caligsmalarda da
hekimlerin bilgi diizeyleri hedeflenen diizeylerden
diistiktii (5,6). Calismamizda tam puan alan hekim
yokken Yilmaz ve ark.’nin (5) ¢alismasinda 7 kigi tam
puan almistir. Yilmaz ve Sahin’in (6) ¢caligmasinda ise
benzer sekilde tam puan alan yoktur. Aile hekimlerinin
bu konudaki farkindaligi artirllmali ve bilgilerini
giincellemeleri saglanmalidir.

Bilgi diizey anketinden en yiiksek puani aile
hekimligi uzmanlari, en diigiik puani ise pratisyen
aile hekimleri almisti. Ancak unvan ile bilgi diizey
ortalama puanlari arasinda anlamli bir fark saptanmadi
(p=0,328). Bununla beraber aile hekimligi asistanlig1
yapan hekimlerin egitimleri sirasinda saglam cocuk
izlemi yapma durumlar ile bilgi diizeyleri arasinda
iligki yoktu (p=0,275). Calismamiza benzer sekilde
Ankara ilinde yapilan ¢alismada unvan ile bilgi diizey
arasinda anlamli fark saptanmamustir (6). Tugay ve
ark.’nin (7) caligmasinda ise hekimlerin bilgi diizeyleri
ile unvanlar1 arasindaki fark anlamli saptanmis olup
farki olusturan grup pratisyen aile hekimleriydi. Tiim
bu sonuglar aile hekimligi asistanlik egitimlerinin
saglam cocuk izlemleri konusunda yeterli farkindalig1
saglayamadigi ve alinan egitimin yetersiz kaldigini
diisiindirmektedir. Ayn1 zamanda bu eksiklik
uzmanlik egitimleri sirasinda birinci basamaktan uzak
kalinmasindan kaynaklaniyor olabilir.

Kadin hekimlerin bilgi diizeyleri erkeklerden
anlamh diizeyde yiiksekti (p<0,001). Literatiirdeki
benzer bir calismada da kadin hekimlerin bilgi
diizeyi erkeklerinkine gére anlamli diizeyde yiiksek
saptanmustir (7). Bu konuya kadin hekimlerin annelik

icgiidiisii ile erkeklerden daha fazla ilgi duymasi boyle
bir sonuca yol agmis olabilir.

Katilimcilarin -~ ¢alisgma  yerlerine gore  bilgi
diizeyleri arasinda anlamli bir fark yoktu (p=0,832).
Ancak hekimlerin ¢alistiklart kurum ile bilgi diizeyleri
arasinda anlamli bir fark saptanmisti (p=0,009).
Calistigi kurumu “diger” olarak belirten hekimlerin
bilgi diizeylerinin daha diisiik olmas1 birinci basamak
saglik hizmetlerinden uzak kalmalarindan ve mevcut
sartlarda saglam c¢ocuk izlemi yapmamalarindan
kaynaklaniyor olabilir.

Saglam ¢ocuk muayenelerine 15 dakikadan cok
vakit aymrabilen hekimlerin bilgi diizeyi anlamli
diizeyde daha yiiksekti (p=0,011). Izlemlere gerekli
onemi veren, vakit ayirmaya calisan hekimlerin
farkindaliginin yiiksek olmasi bu farkin olugmasinin
sebebi oldugu diisiiniilebilir.

Saglam cocuk izlemleri konusunda egitim almig
olan hekimlerin bilgi diizeyi, egitim almayanlardan
anlamli diizeyde yiiksekti (p<0,001). Ancak saglam
cocuk izlemleri konusunda alinan egitimi yeterli
bulma durumu ile bilgi diizeyleri arasinda iligki yoktu
(p=0,537). Her ne kadar saglam c¢ocuk izlemleri
konusunda egitim alinmis olsa da yeterli farkindaligin
olugmamasi, 6grenilen bilgiyi pratikte kullanamama
gibi sebepler aile hekimlerinin bilgilerinin eksik
kalmasina sebep olmaktadir.

Hekimlerin saglam c¢ocuk izlemleri konusunda
kendilerine verdikleri puan arttik¢a bilgi diizeylerinin
de anlaml diizeyde arttig1 goriildi (p=0,021). Bu
durum bilginin artmasinin kendine olan giiveni
artirdigin1 gostermektedir.

Saglam cocuk izlemleri konusunda rehberlerden
faydalanan hekimlerin bilgi diizeyi anlamli diizeyde
yiiksekti (p<0,001). Tiirkiye i¢in Onerilen “Bebek,
Cocuk, Ergen Izlem Protokolleri” hakkinda bilgi
sahibi olan hekimlerin bilgi diizeyi de anlaml1 diizeyde
yiiksekti (p<0,001). Benzer sekilde Ankara’daki
calismada rehberlerin okunma durumu ve rehberleri
okuma sikliklar1 ile bilgi diizeyi arasinda anlamli
bir iligki oldugu saptanmistir (5). Rourke ve ark. (8)
saglam cocuk takibi icin rehber kullanan hekimlerin
daha iyi saglam cocuk takibi yaptiklarini ortaya
koymustur. Bu sonuglar bizlere yeni rehberler
tiretmenin ve basucu kaynaklarinin hazirlanmasinin
Onemini gostermektedir.

Calismamizin bilgi diizey sorularina baktigimizda
bebeklerin ilk bir y1lda en az 9 kez izlenmesi gerektigini
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hekimlerin %27,6’s1 bilmisti. Bu soruyu pratisyen aile
hekimleri; uzman ve asistan aile hekimlerine gore
anlamli diizeyde daha dogru bilmisti (p<0,001). Bu
konuya asistanlik egitimlerinde yeterli diizeyde yer
ayrilmadigi ve hekimlerin bu konuda eksik kaldiklar1
goriilmektedir.

IIk bir yastaki izlemlerde yapilmasi gereken
muayeneleri hekimlerin %68’ yanlis yanitlamisti.
Ayrica bu soruyu aile hekimligi asistanlart anlamli
diizeyde daha c¢ok dogru bilmisti (p=0,005).
Calismamiza benzer sekilde Yilmaz ve Sahin’in
(6) calismasinda da gerekli tiim muayeneleri bilen
hekim sayis1 olduk¢a azdir. Bu sonug asistanlarin bu
konudaki teorik bilgisinin giincel olmasindan ancak
uzman ve pratisyen hekimlerin hizmet i¢i egitimlerden
uzak kalmasi nedeniyle bilgilerinin giincelligini
yitirmesinden kaynaklaniyor olabilir.

Biiyiime ve gelismeyi degerlendirmek igin
kullanilan viicut tartisi, tartt alma hizi, persentil egrileri,
boy uzunlugu ve boy uzama hizi parametrelerini
hekimlerin %27,6’s1 bilmisti. Yilmaz ve Sahin’in (6)
calismasinda bu oran %?26,2’dir. Ayica bu soruyu aile
hekimligi asistanlar1 anlamli diizeyde daha ¢ok dogru
yanitlamigti (p=0,010). Cocuklarda obezitenin 6-18
yas araliginda tarandigini hekimlerin %60°1 ve obezite
persentil sinirinin %95 oldugunu hekimlerin %29 4’1
dogru bilmistir. Yilmaz ve ark.’nin (5) ¢aligmasinda ise
bu oran %20,9’dur. Obezite konusunda aile hekimligi
uzmanlarinin bilgi diizeyi digerlerinden anlamh
diizeyde yiiksekti (p=0,050). Literatiirdeki calismaya
gore gecen slirecte hekimlerin obezite konusunda
farkindaliklarimin arttigim1 soyleyebiliriz. Hekimlerin
cogunun persentil sinirlarint tam olarak bilmese de
obezite farkindaliklarimin olmasi umut verici bir
sonucgtur. Ayrica asistan hekimlerin egitimlerinin
hali hazirda devam ediyor olmasi, pediatri rotasyon
egitimleri sirasinda biiylime gelisme ve obezite
konusunda farkindaliklarinin artmasi diger gruplara
gore bilgi diizeyinin yliksek olmasini aciklayabilir.

Profilaktik demir tedavisinin 4. ayda baslanacagini
hekimlerin %74 4’1, 1 mg/kg/giin dozda baglanacagini
%7041, kontrol hemoglobin degerine 9. ayda
bakilmasi gerektigini %63,9’u dogru bilmisti. Demir
profilaksi dozunu pratisyen aile hekimleri diger
gruplardan anlamli diizeyde daha c¢ok dogru
bilmekteydi (p<0,001). Yilmaz ve ark.’nin (5)
calismasinda profilaktik demir tedavisinin baslangi¢
zamanini hekimlerin %85,3’1i, kontrol hemoglobin
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degerine bakilma zamanini %83,2’si dogru bilmisti.
Bu konunun yalnizca birinci basamakta yapilan benzer
caligmaya gore daha diisiik oranlarda dogru bilinmesi
calismamizin sahadan uzak kalan bir popiilasyonu da
kapsamasindan kaynaklantyor olabilir.

Bebeklerde profilaktik D vitamininin dogumun
ilk haftasinda baglanacagimi hekimlerin %799,
400 IU dozda baslanacagini %69,9’u ve 12. aya
kadar kullanilmast  gerektigini %67,7°si dogru
yanitlamigti. Asistan aile hekimlerinin D vitamini
kullanim = siiresini bilme durumlar1 digerlerinden
anlamli diizeyde yiiksekti (p<0,001). Yimaz ve
ark.’min (5) calismasinda D vitamininin baglama
zamanini katilimeilarin - %9 ,4°ii, dozunu %76,9’u
ve kullanim siiresini %82,1’i dogru cevaplamugtir.
Yilmaz ve Sahin’in (6) ¢alismasinda katilimcilarin
%43 .4’ D vitamini baglama zamanini1 dogru bilmistir.
Hekimlerin D vitamini profilaksisi konusundaki bilgi
diizeyleri diger benzer calismalardan daha yiiksekti.
Saghik Bakanligr’'nin 0-12 ay arasi tiim bebeklere
ticretsiz D vitamin preparatlar1 dagitmaya baslamasi
bu konuda hekimlerin ve ailelerin farkindaliklarini
artirmig olabilir (9). Ayrica asistan hekimlerin bilgi
diizeylerinin diger gruplardan anlamli diizeyde yiiksek
saptanmasi teorik bilgilerinin daha giincel olmasindan
kaynaklaniyor olabilir.

Yenidoganisitme taramasininilk 72 saatte yapilmast
gerektigini hekimlerin %63,7°si bilmisti. Yilmaz ve
ark.’nin (5) calismasinda bu oran %38,7°ydi. Aile
hekimligi uzmanlarinin bu konudaki bilgi diizeyleri,
diger gruplardan anlamli diizeyde yiiksekti (p<0,001).
Literatiirdeki benzer bir calismada aile hekimlerinin
bilgi seviyelerinin diisiik oldugu saptanmis olup
tarama zamanint hekimlerin %52’si bilmigtir (10).
Isitme kayb1 olan ¢ocuklarin erken tespit edilmesi (ilk
3 ayda) ve cihazlandirilmast ¢ocuklarin biligsel ve
konugsma yeteneklerinin gelisimi i¢cin ¢ok Snemlidir.
Aile hekimleri aileleri tarama yontemleri konusunda
bilgilendirmeli ve onlarin kaygilarini gidermelidir.
Calismamizda tarama zamanini hekimlerin yaridan
fazlasiin biliyor olmasi sevindiricidir.

Cocuklarda kan basmci takibini hekimlerin
%47,8°si dogru bilmistir. Ayn1 zamanda pratisyen
aile hekimleri digerlerine gore anlamli diizeyde daha
dogru yanitlamisti (p<0,001). Duzova ve ark. (11)
yaptig1 calismada 5-18 yas aralifinda hipertansiyon
siklig1 %6,1; Sarikan ve Ongel (12) okul cagindaki
cocuklarda yaptigi calismada ise %5,5 olarak
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saptanmistir. Bu oranlar azimsanmayacak diizeylerde
olup 3 yasindan sonra diizenli kan basinci takibi
yapmanin onemini ortaya koymaktadir. Pratisyen aile
hekimlerinin sahada olmalar1 ve hali hazirda saglam
cocuk izlemi yapmalar1 bilgi diizeylerinin yiiksekligini
aciklayabilir.

Cocuklarda otizm spektrum bozuklugunun (OSB)
18-36. ayda ve DEHB’nin 48-60. ayda yapildigini
ve otizm gozlem maddelerini hekimlerin ¢ogu
yanlis yanitlamistir. Sabuncuoglu ve ark’nin (13)
calismasinda hekimlerin OSB ve DEHB hakkindaki
bilgi diizeylerinin diisiik oldugu belirlenmistir. Erden
ve ark. (14) yaptig1 ¢calismada 125 OSB tanili cocugun
yalnizca %11,2’sinin ¢ocuk hekimleri tarafindan fark
edilebildigi vurgulanmistir. Bu konuda tilkemizdeki
hekimlerin otizm belirti ve gozlem maddelerini
fark edebilme ve yoOnlendirebilme konusunda bilgi
eksikliklerinin oldugu goriilmektedir.

Calismamizda ayrica OSB ve DEHB sorusunu
aile hekimligi uzmanlari, digerlerine gore anlamli
diizeyde daha ¢ok dogru yanitlamisti (sirasiyla; OSB
ve DEHB i¢in; p<0,001; p=0,004). Giirbiiz’iin (15)
yaptig1 calismada aile hekimligi asistanlarinin OSB
konusundaki bilgilerinin eksik oldugu, OSB konusunda
egitim almak ve OSB tanili hasta takip etmis olmanin
bilgi diizeyi ile iligkili oldugu belirlenmistir. OSB
ve DEHB gibi spesifik konulara lisans egitimlerinde
veya uzmanlik egitimlerinde yeterli farkindaligin
olusturulmas: gereklidir. Aile hekimligi uzmanlik
egitimleri sirasinda cocuk psikiyatri rotasyonlarinda
hasta gormiis olmak ve bu konuda egitim almis olmak
uzman aile hekimlerinin bilgi diizeylerinin diger
gruplardan yiiksek olmasinin sebebi olabilir.

Fiziksel istismar1 diigiindiiren bulgular1 hekimlerin
%39,6°s1 bilmisti. Yilmaz ve Sahin’in (6) calismasinda
bu oran %42’dir. Ayn1 zamanda pratisyen aile
hekimleri digerlerine gore anlamli diizeyde daha
dogru yanitlamistir (p=0,005). Calismamizin bu
konudaki dogru yanit orani literatiirden daha diigtiktiir.
Hekimlerin yasal siirece girmekten c¢ekinmesi ve
mevcut pandemi kosullarinin taramalari aksatmasi bu
sonuca sebep olmus olabilir.

Aile Hekimlerinin Tutumlart

Calismamizin tutum sorulart boliimiinden alinan
ortalama puan 46,96+4 40 olarak bulundu. Bu sonuca
gore calismaya katilan hekimlerin saglam c¢ocuk
izlemleri konusundaki tutumlarinin olumlu oldugunu

sOyleyebiliriz. Tugay ve ark.’nin (7) c¢aligmasinda
benzer sekilde aile hekimlerinin periyodik saglik
muayene rehberine yonelik tutumlart olumludur.

Saglam cocuk izlemleri konusunda aile hekimligi
asistanlart en olumlu, aile hekimligi uzmanlari ise
en olumsuz tutuma sahipti. Ancak unvan ile tutum
arasinda anlamli bir iligki saptanmamist1 (p=0,900).
Pratisyen aile hekimlerinin tutumlarinin daha olumlu
olmas1 sahada olmalar1 ve saglam cocuk izlemlerini
hali hazirda uyguluyor olmalarindan, asistan ve
uzman hekimlerin ise birinci basamaktan daha uzak
kalmalarindan kaynaklaniyor olabilir.

Erkek hekimlerin kadin hekimlerden anlamli
diizeyde daha olumlu tutuma sahip oldugu goriildi
(p=0,026). Literatiirde hekimlerin “Periyodik Saglik
Muayeneleri ve Tarama Rehberi”’ne yonelik tutumlari
ile cinsiyet arasinda anlaml bir iligki saptanmustir (7).
Negatif performansa bagl izlemlerin olmasi ve her
gecen giin istenen izlemlerin kapsaminin genislemesi
taramalar i¢in daha fazla zaman ve emek harcanmasini
gerektirmektedir. Kadin hekimlerin tutumlariin daha
olumsuz olmasinin sebebi is hayati digindaki sosyal
hayatlarindaki sorumluluklarinin daha fazla olmasi
olabilir.

Hekimlerin ¢aligtiklar1 kurum ile tutumlar1 arasinda
anlamli bir fark saptanmisti (p=0,027). Calisilan
kurumu “diger” olarak belirten hekimlerin tutumlari
daha olumluydu. Bu grubun hali hazirda saglam
cocuk takipleri yapmamasindan ve kendi is yiiklerini
etkilememesinden kaynaklaniyor olabilir.

Saglam cocuk izlemleri sirasinda her bir ¢ocuga
ayrilan muayene siiresi 15 dakikadan c¢ok olan
hekimlerin tutumlar1 anlamli diizeyde daha olumsuzdu
(p=0,004). Saglam c¢ocuk izlemlerinin 6neminin ve
sorumlulugunun farkinda olan hekimlerin muayenelere
gerekli zamani ayirmaya ¢aligmalari ancak mevcut
poliklinik sartlarina dahil etme konusunda zorlanmalari
tutumlarinin daha olumsuz olmasinin sebebi olabilir.
Bu izlemlerin titizlikle siirdiiriilebilmesi i¢cin mevcut
muayene sartlarinin iyilestirilmesi gerekmektedir.

Hekimlerin %94,5°1 birinci basamakta saglam
cocuk izlemlerinin hasta acisindan onemli oldugunu
ve %93,8’1 saglam cocuk izlemlerinin hastaliklarin
erken doneminde tespit ve tedavisinde etkili oldugunu
diisiinmekteydi. Hekimlerin saglam cocuk izlemlerine
yonelik tutumlarimin bu diizeyde olumlu olmasi
sevindiricidir. Ancak hekimlerin %356’s1 birinci
basamak saglam cocuk izlemlerinin hekimlerin is
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yiikiinii artirdigini diisiinmekteydi. Hekimler her ne
kadar saglam c¢ocuk izlemlerinin faydasina inansa da
bu hizmetlerin sunumunda zorlanmakta ve pratikte is
yiikii olarak gormektedir. Hekimlerin %61 4’1, 5 yasina
kadar olan bebek ve cocuk izlemlerinin yapilmasinin
negatif performans olarak degerlendirilmesini faydali
bulmamisti. Tugay ve ark.nmin (7) calismasinda
da benzer sgekilde hekimler periyodik saglik
muayenelerinin pozitif veya negatif performans ile
zorunlu hale getirilmesi goriisiine katilmamiglardir.
Eksik yapilan her takibin maddi bir geri doniisiiniin
olmas1 hekimlerin bu hizmete karst olan tutumlarini
olumsuz etkileyecektir. Koruyucu saglik hizmetlerinin
kapsaml1 bir sekilde siirdiirtilebilmesi icin tegvik edici
yeni yontemler gelistirilmelidir.

Calismanin Kisitliliklar:

Calismamiza katilan aile hekimligi uzman sayist
diger gruplardan daha az sayidadir. Hekimlerin unvana
gore esit sekilde dagilamamis olmasi ¢alismamizin
smirliligidir.  Ancak aile hekimligi uzmanlarinin
oraninin ASM’lerde de benzer oranda olmasi daha
gercekei sonuclarin ¢cikmasina katki saglamig olabilir.
Diger bir kisithlik, COVID-19 pandemi sartlar
nedeniyle hekimlerin biiyiik boliimiine yiiz yiize degil
internet araciligiyla ulagilmig olmasidir.

Sonuc¢

Aile hekimlerinin saglam c¢ocuk izlemleri
konusundaki bilgi diizeyleri hala istenilen seviyelerde
degildir ancak bu konudaki tutumlarinin olumlu
olmasi sevindiricidir. Saglam c¢ocuk izlemlerinden her
cocugun esit sekilde yararlanabilmesi i¢in hekimleri
tesvik edici politikalar geligtirilmeli, hekimlerin
standardize edilmis rehberler ve egitimler esliginde
bilgi eksikliklerini kapatmasi saglanmalidir. Kolay
okunabilir, takip edilebilir ve yeni gelismelerle
giincellenen kaynaklarin gelistirilmesi ile diizenli ve
eksiksiz bir saglam ¢ocuk takibi saglanabilecektir.

Saglam ¢ocuk izlemleri hakkinda yapilan ¢calismalar
sinirlt sayidadir ve kapsamli aragtirilmalara ihtiyac
vardir. Ozellikle bilgi eksikligini tespit ettigimiz
hekimlerin yaridan fazlasinin yanlis yanitladigi obezite,
OSB, DEHB, GKD, inmemis testis, gorme keskinligi,
kan basinci takipleri konularinin hakkinda caligmalarin
yapilmasina ihtiya¢ oldugunu diisiinmekteyiz. Ayrica
pandemi kosullarinda saglam cocuk izlemlerinin
nasil etkilendigi, eksik kalan hizmetlerin neler
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oldugu, kacirilmis izlemler i¢in neler yapilabilecegi
gibi konular iizerinde diisiiniilmeli ve aragtirilmalar
yapilmalidir. Ayrica ailelerin saglam cocuk izlemleri
konusundaki farkindaliklari, bilgileri ve tutumlar1 da
arastirtlmasi gereken hususlar arasindadir.
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Abstract

Introduction: Iron deficiency anemia (IDA) is the most common hematological
disease among infants and children. Although most of the children with IDA are
treated with oral iron preparations, intravenous (IV) iron is an alternative for
children with severe IDA who have difficulty in adhering to or absorbing oral iron.
In this study, the reasons of IDA in patients treated with IV iron and the effectivity
and safety of iron sucrose preparations in pediatric patients were evaluated.
Materials and Methods: The medical records of children received IV iron
sucrose at a pheripheral hospital between June 2014 and June 2017 were reviewed
retrospectively. The IDA patients who are unresponsive to oral iron or whose
hemoglobin (Hb) <7 g/dL and received IV iron treatment were evaluated for the
reasons of anemia, the efficacy and safety of IV iron treatment. Before and after
iron sucrose infusion laboratory results were compared. All records were reviewed
for serious side effects and allergic reactions.

Results: A total of 33 patients, aged between 3-18 years were enrolled into the
study. While 58% of the patients who received IV iron treatment had inadequate
consumption of iron, 24% had malabsorption. In the initial evaluation Hb levels of
the patients were 3.2-7.8 (6.54+1.06) g/dL, (mean corpuscular volume) MCV was
59.18+6.66 fL and ferritin was 1.87+1.34 ug/L, the mean post-treatment Hb was
11.39£1.51 g/dL., MCV was 76.06+7.59 fL and ferritin was 54.79+15.64 ug/L.. No
serious side effects were seen.

Conclusion: The use of IV iron sucrose in pediatric patients with IDA leads to
significant increase in Hb and reduces erythrocyte suspension transfusion and is
an effective and safe method for iron treatment.

Oz

Giris: Demir eksikligi anemisi (DEA) cocukluk ¢aginda en sik goriilen hematolojik
hastaliktir. DEA olan ¢ogu cocuk oral demir ile tedavi edilse de, tedavi uyumu
olmayan, emilim bozuklugu olan agir DEA’l1 cocuklarda intravendz (IV) demir
uygulamast bir tedavi alternatifidir. Bu ¢alismada TV demir tedavisi uygulanan
cocuklarin anemi nedenleri, tedavi etkinligi ve giivenligi incelenmistir.

Gerec¢ ve Yontem: Haziran 2014-Haziran 2017 yillar1 arasinda anemi nedeni ile
cocuk hekimi tarafindan cocuk hematoloji poliklinigine yonlendirilen ve IV demir
tedavisi uygulanan olgularin dosyalari retrospektif olarak incelenmigtir. Oral
demire yanit vermeyen veya hemoglobini (Hb) <7 g/dL olan ve IV demir tedavisi
uygulanan DEA hastalarinin anemi nedenleri, IV demir tedavisinin etkinligi ve
giivenligi acgisindan degerlendirildi. Demir siikroz inflizyonu oncesi ve sonrasi
laboratuvar sonuglar1 karsilagtirildi. Tiim kayitlar ciddi yan etkiler ve alerjik
reaksiyonlar acisindan gozden gegirildi.
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Bulgular: Calismaya 3-18 yas arasi toplam 33 hasta alind1. IV demir tedavisi alan hastalarin %58’inde yetersiz demir alim1 varken,
%?24’iinde malabsorbsiyon vardi. Ik degerlendirmede hastalari Hb diizeyleri 3,2-7.,8 (6,54+1,06) g/dL, ortalama korpiiskiiler hacim
(MCV) 59,18+6,66 fL ve ferritin 1,87+1,34 pg/Ll iken, tedavi sonrasi1 4-6. haftada bakilan Hb 11,39+1,51g/dL, MCV 76,06+7,59 fL

ve ferritin 54,79+15,64 ug/L idi. Ciddi bir yan etki goriilmedi.

Sonug: DEA'l1 ¢ocuklarda IV demir tedavisi Hb’de hizl artiga yol agar ve eritrosit siispansiyonu transfiizyon ihtiyacini azaltir.

Giivenli ve etkili bir tedavi yontemidir.

Introduction

Iron deficiency anemia (IDA) is the most common
hematological disease among infants and children.
Especially in developing countries IDA is frequently
seen. Although iron deficiency affects 9% of toddlers
and up to 16% of adolescent girls and 3% of all pediatric
patients in American studies (1,2), iron deficiency
is estimated up to 30-78% and IDA is estimated to
5.6-12.5% in different age groups in comprehensive
studies performed in Turkey (3.4).

Iron deficiency can be caused by multiple factors
including insufficient iron intake, decreased iron
absorption and gastrointestinal blood loss from
inflammatory bowel disease or chronic use of
nonsteroidal anti-inflammatory drugs. In addition,
cow’s milk, which is a poor source of iron, can cause
occult blood loss and inhibit the absorption of iron
from other food sources (5). Adolescent girls with
menorrhagia are also at a high risk of IDA.

As inadequate consumption of iron causes
neurodevelopmental consequences, the rapid and
effective treatment of IDA is mandatory. Nearly all
of the children with IDA are treated with oral iron
preparations. After starting the oral iron therapy,
the increase of reticulocyte count is seen as early
as 3 days, while improvement of hemoglobin (Hb)
concentration is detected later. Hb normalization is
a slow process, taking up to 6 months after the start
of therapy (6). Although oral iron therapy is cheap,
safe, and effective at correcting IDA, it is not well
tolerated by some patients and in a subset of patients,
it is insufficient. Patients in whom the blood loss
is more than the intestinal ability to absorb iron
(e.g. intestinal angiodysplasia, malabsorption, von
Willebrand’s disease..) may develop IDA refractory
to oral iron supplementation. These patients are
the most challenging to manage and they may have
required multiple and frequent blood transfusions and
suffer end-organ damage as a result of their refractory
anemia (7).

In this study, the reasons of IDA in patients treated
with intravenous (IV) iron in a peripheral hospital and
the effectivity and safety of iron sucrose preparations
in pediatric patients were evaluated.

Materials and Methods

The medical records of 33 children who received
IV iron sucrose at a single center between June 2014
and June 2017 were reviewed retrospectively. The
patients who aged between 3-18 years, were referred
to pediatric hematology department with oral iron
unresponsive or Hb <7 g/dL IDA and received 1V iron
treatment were evaluated for the reasons of anemia,
the efficacy and safety of IV iron treatment. Firstly, the
patients were evaluated for the etiology of anemia. The
patients who were diagnosed as IDA were included in
the study. The unresponsiveness was considered as
using oral iron formulations appropriately at least for
three months, but neither Hb nor reticulocyte count
increase was seen. The patients who had diagnosis
of hemoglobinopathy, chronic renal insufficiency or
anemia of chronic disease were excluded.

The hospital’s electronical medical records were
used to obtain laboratory results pre-IV and post-IV
iron sucrose including markers of anemia such as Hb
and mean corpuscular volume (MCV), serum iron,
ferritin, total iron binding capacity, and percent of
iron saturation, Vitamin B12, folate and the reasons
of iron deficiency such as anti-gliadin IgA and G,
anti-endomysium IgA and IgG and occult blood test
in stool, macroscopic and microscopic evaluation of
stool for parasitic infections. Mean (when normally
distributed) or median values of laboratory parameters
were recorded. The post-IV treatment evaluations
were performed 4-5 weeks after the initiation of the
treatment.

For IV iron sucrose, the following calculation
was used to determine the total iron deficit for initial
repletion: total cumulative dose (mg) = [target Hb (12
g/dL) - actual Hb] x weight (kg) x 0.24 + [15 x weight
(kg)]. To prevent adverse reactions, the maximum

J Curr Pediatr 2022;20:168-73



170  Karadas et al. Intravenous Iron Treatment in Pediatrics

daily dose of iron sucrose was limited to 200 mg/day
or 4 mg/kg/day. It was diluted in 100 mL of normal
saline and administered for 1 hour on each day (8).
IV iron treatment was applied 2 times a week in either
outpatient or inpatient clinic until the total cumulative
dose was replaced.

Before and after iron sucrose infusion laboratory
results were compared. HPLC was performed to 4
suspected patients after IV iron treatment. Fifteen
patients with hemorrhage history were also evaluated
for hemorrhagic diathesis. Eight patients were
referred to pediatric gastroenterology and endoscopy
- colonoscopy was performed.

All records were also reviewed for serious side
effects and allergic reactions.

The study protocol was approved by the Institutional
Ethics Committee of Balikesir University, approval
number: 2017/148, date: 13.12.2017. Informed written
consent was obtained before enrolling children into
the study.

Statistical Analysis

The paired t-test is used to assess statistical
significance for all parameters except ferritin. As the
data for ferritin were not normally distributed, the
Wilcoxon signed rank test and interquartile range is
used.

Results

A total of 33 patients who had IV iron treatment
between June 2014 and June 2017 at Balikesir Ataturk
Government Hospital were enrolled into the study.
The patients were aged between 3-18 (11.09+4.67)
years. Seventeen of the patients were girls. The
demographic data are shown in Table 1. The baseline
Hb levels was lower than 7g/dL in nineteen (58%) of
the patients and severe anemia was developed due
to inadequate consumption of iron (four patients had
also Thalassemia trait, one patient had intolerance
to oral iron preparations and two patients had Pica).
Iron unresponsiveness was seen in fourteen patients.
While eight (24%) of the patients had malabsorption
(one patient had Crohn disease and seven patients
had Celiac disease), four (12%) of the patients had
abnormal uterine bleeding and one of the patient
had Von Willebrand’s disease. One patient had total
gastrectomy due to perforation in childhood.
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While 8 patients had both vitamin B12 and iron
deficiency, 2 patients had folate and iron deficiency.
None of the patients had the deficiency of all and the
combined deficiency was not related to malabsorption
(p>0.05). The B12 and folic acid treatments were
given during and after IV iron treatment.

The initial evaluation Hb of the patients were 3.2-
7.8 (6.54£1.06) g/dL, MCV was 59.18+6.66 (50-83)
fL. and ferritin was 1.87+1.34 (0-5) pg/L. The pre and
post treatment laboratory tests were shown in Table
2. The control mean Hb elevation at the first week of
treatment was 2.3+1.5 g/dL.. The mean time period
of taking pre and post-treatment laboratory tests was
30+3.4 days. The comparison of the pre and post-
treatment Hb, MCV and ferritin were shown in Table
2. The mean post-treatment Hb was 11.39+1.51 g/dL,
MCYV was 76.06+7.59 fL and ferritin was 54.79+15.64
pug/L. The average number of IV iron doses received
was 5.6.

Only one patient whose Hb was below 5 (3.2) g/
dL, had received only one unite of packed red blood
cell and IV iron treatment was started when his post-
transfusion Hb was 5.7 g/dL. This patient’s pre-
transfusion ferritin level was below 1 pg/L and serum
iron was 4 ug/L. Any other erythrocyte suspension
was needed.

One patient had fever during iron infusion. By
giving antipyretic and tapering the infusion rate
of iron, no problem was seen. One patient had

Table 1. Demographic characteristics of the patients
receiving parenteral iron therapy

Ages (years) N (%)
3-5 5(16)
6-10 927
11-15 10 (30)
16-18 9 (27)
Sex

Girls 17 (51.5)
Boys 16 (48.5)
Diagnosis

Inadequate consumption 19 (58)
Malabsorption 8 (24)
Total gastrectomy 1)
Dysfunctional uterine bleeding 4 (12)
Von Willebrand’s disease 1 (3)




Karadas et al. Intravenous Iron Treatment in Pediatrics 171

Table 2. Laboratory characteristics of patients before and after parenteral iron therapy

Pre treatment Post treatment P
Hemoglobin (g/dL) 6.54+1.06 (3-7.8) 11.39+1.51 (8.2-13.3) 0.00
MCYV (fL) 59.18+6.66 (50-83) 76.06£7.59 (58-93) 0.00
RDW (%) 20.63+6.62 (17-48) 12.32+5.75 (11-23) 0.00
Fe (ug/dL) 16.94+£10.37 (4-32) 35.3+8.8 (24-55) 0.00
Transferrin saturation (%) 5.3 (0-13) 42.1 (25-55) 0.00
Ferritin (ug/L) 1.87+1.34 (0-5) 54.79+15.64 (22-95) 0.00
B12 (nmol/L) 390+203 (101-1099) N/A -
Folate (yg/L) 5.48+2.59 (1-11) N/A -
MCV: Mean corpuscular volume, RDW: Red cell distribution width, B12: Vitamin B12, Fe: Iron

thrombophlebitis after the third day of iron infusion.
Neither any other adverse effects, nor allergic reactions
were seen.

Discussion

Iron deficiency is the most widespread nutritional
disorder in the World. Traditionally, oral iron therapy
in the form of ferrous salts, carbonyl iron, and ferric
protein succinate or iron polysaccharide combinations
is the recommended treatment for IDA (9-13).
Whatever is chosen, oral iron therapy requires good
patient compliance for several months in order to be
effective. Moreover, the most widely used and cheaper
oral iron products (14), are less well tolerated, and in
situations where IDA is due to gastrointestinal bleeding
and menorrhagia, iron loss may be greater than the oral
iron supply. The same as the general approach oral iron
preparations are the first choice in our center. As few
patients needed IV iron treatment, the effectiveness of
iron sucrose on iron studies in addition to describing
Hb increase after infusion in children with severe IDA
and/or unresponsive to oral iron preparations were
planned to evaluate in this study.

IV iron is an infrequently used therapeutic
alternative to oral iron for the treatment of IDA
in children. By far, the most common pediatric
indications for IV iron in everyday clinical practice
are unresponsiveness, intolerance or incompliance to
oral iron therapy, malabsorption, rapid need of anemia
correction, heavy menstrual bleeding in adolescent
females (15).

Although IV iron was given for a variety of reason
in this study, the most common reason was inadequate
iron consumption, followed by malabsorption. Also as
the initial Hb Ievel of our cohort was 6.54+1.06 (3.2-7.8)

g/dL, IV iron was given for quick correction of anemia
and reduction erythrocyte suspension transfusion. The
IV iron preparations that are being used in Turkey
are iron sucrose, sodium ferric gluconate and ferric
carboxymaltose (not yet approved for pediatric use).
These products are similar in terms of safety profile
but differ in the content and frequency of the doses
administered (16). While a typical therapeutic course
of iron sucrose requires 5-10 injections of 100-200 mg
doses of each and multiple infusions are required to
replenish iron stores, iron carboxymaltose allows the
administration of high doses of iron over a limited
time (17). As iron sucrose was the only IV preparation
in the hospital during the study period, iron sucrose
was used in our study, similar to the majority of
pediatric studies (18-20). Considering the negative
effects on neurodevelopment associated with IDA,
the repletion of the iron stores of these children safely
and immediately is important. Hb increment effect
of IV iron formulations was shown in few studies
and 1.56 to 4.8 g/dL increase was reported in one to
sixteen weeks (21-27). Similarly, in our study the
evaluation which was performed after the first week
of IV iron therapy initiation, there was 2.3+1.5 g/dL
improvement in Hb levels. Although IV iron therapy
is more expensive than oral iron, it might lead to faster
iron repletion in patients with severe anemia allowing
for fewer doctor visits, less frequent laboratory tests,
less time out of school, decreased need for packed red
blood cell transfusions, and potentially lower overall
costs. The presence of a safe I'V alternative preparation
of iron is necessary because there are many pediatric
patients who cannot tolerate or do not adhere to oral
formulations.
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Also as the weights of children are smaller than
adults, the measurement of iron deficiency is lower
and high dose therapy can cause hemosiderosis in
children. The correct calculation of iron deficiency
and close follow up is important.

Although the current pediatric experience with IV
iron administration for children with IDA is limited, IV
ironis both effective and safe in children (11-13,16-27).
Few side effects were seen during IV iron infusions in
our patients. In a review and meta-analysis performed
by Avni A et al. (22) IV iron therapy is not associated
with an increased risk of SAEs or infections. Infusion
reactions are more pronounced with IV iron.

As it was a retrospective study, the patients were
neither paid nor reported.

The effectivity and the safety of IV iron in severe
IDA is pointed out in this study. Not only the Hb
levels were significantly elevated, but only two minor
adverse events were seen. While 8 patients with B12
deficiency were also given oral B12 preparations, 2
patients with folic acid deficiency were given oral
folic acid preparations during and after IV treatment.

Study Limitations

Limitations of our study were being retrospective
and the reticulocyte count during the study was not
included. There is a scarcity of literature in support of
IV iron versus oral iron in the medical management
of severe anemia and details of administration (doses,
interval, factors to assess when the next dose is
needed, etc.) are lacking. The study was performed
by hematologists and pediatricians because no
gastroenterologist was present in the hospital during
the follow up. The comparison of the long-term cost
effectiveness of using oral iron or IV iron sucrose
should be evaluated in more comprehensive studies in
future.

Conclusion

The use of I'V iron sucrose in pediatric patients with
IDA is safe and leads to significant increase in Hb and
reduces erythrocyte suspension transfusion.
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Abstract

Introduction: In this retrospective study, it was aimed to examine the effect of
gonadotropin-releasing hormone (GnRH) analogue treatment on final height in
girls diagnosed with early puberty (EP) between the ages of 8 and 10.

Materials and Methods: In the study, 87 girls who were diagnosed with EP and
reached the final height were included. Two groups, those who received GnRH
analogue treatment and those who did not, were formed. The average age, bone
age, average height, height standard deviation score (SDS), body mass index SDS,
target height, predicted adult height of the groups at the time of admission were
calculated. The final height they reached and their menarche ages were noted.
Results: No difference was found between the groups in terms of average age,
average height, height SDS, bone age, body mass index SDS at the time of
admission. The target height, predicted adult height, final height and the SDS
of these were similar in both groups. All cases in both groups reached the target
height.

Conclusion: It was determined that the GnRH analogue treatment did not make
a positive contribution to the final height in the EP group, who were between the
ages of 8 and 10. Therefore, it can be recommended to use GnRHa treatment in EP
patients with psychosocial problems and for delaying menarche.

Oz

Giris: Bu retrospektif calismada, 8-10 yas arasi erkence puberte (EP) tanisi
konulan kiz c¢ocuklarinda gonadotropin salgilatict hormon (GnRH) analog
tedavisinin nihai boy lizerine etkisinin incelenmesi amaclanmistir.

Gerec ve Yontem: EP tanisi alan ve final boya ulagsmis 87 kiz olgu alindi. GnRH
analog tedavisi alanlar ve almayanlar olmak iizere iki grup olusturuldu. Gruplarin
bagvuru anindaki ortalama yasi, kemik yasi, ortalama boy, boy standart sapma
skoru (SDS), viicut kitle indeksi SDS, hedef boy, tahmini erigkin boyu hesaplandi.
Ulastiklar1 son boy ve menars yaslar1 not edildi.

Bulgular: Bagvuru aninda ortalama yas, ortalama boy, boy SDS, kemik yasi,
vucut kitle indeksi SDS agisindan gruplar arasinda fark yoktu. Hedef boy, tahmini
erigkin boy, final boy ve bunlarin SDS’leri her iki grupta benzerdi. Her iki gruptaki
tiim olgular hedef boya ulasti.

Sonu¢: GnRH analog tedavisinin 8-10 yas EP grubunda final boya olumlu bir
katki yapmadigi tespit edildi. Bu nedenle, GnRHa terapisinin EP’de psikososyal
zorluklari olan olgulara ve menarsin geciktirilmesi i¢in kullanilmasi onerilebilir.
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Introduction

Central precocious puberty is the early development
of secondary sexual characteristics before the age
of eight in girls and nine in boys, due to the early
activation of the hypothalamic-pituitary gonadal
(HPG) axis. This condition may lead to acceleration in
the bone maturation and premature closure of growth
plates, resulting in remaining short after reaching the
final adult height (FH) (1,2). Early puberty (EP) is
the presence of clinical and auxological findings of
pubertal development in girls between the ages of 8
and 10. It manifests itself with the characteristics of
precocious puberty. In girls, breast development,
increased growth rate and advanced bone age (BA)
occur. There is an increase in the basal and stimulated
gonadotropins (3). Although various age ranges have
been specified for EP (4-6), it is a term mostly used for
puberty that starts between the ages of 8 and 10 (6-8).

Gonadotropin-releasing ~ hormone  analogues
(GnRHa) have been used for many years in the
treatment of precocious puberty. GnRHa treatment
suppresses the HPG axis and reduces hormones to
the prepubertal level. Thus, it is believed to improve
the FH by slowing the maturation of BA (9-11). In
the literature reviews, it has been stated that GnRHa
treatment is beneficial for the FH, especially in cases
whose pubertal findings start before the age of 6 (7,12).

It has been reported that different results have been
obtained regarding GnRHa treatment in cases between
the ages of six and eight (4,10,13,14).

However, it is stated that it does not contribute to
the FH in cases who receive GnRHa treatment after
the age of 8 (6,15). Although it has been accepted that
it does not improve the FH after the age of eight, it
has been reported that GnRHa treatment can still be
used for the psychosocial problems due to adolescence
(16,17).

In this study, it was aimed to retrospectively
compare the final heights (FH) of the two groups, who
received GnRHa treatment and who did not, in girls
diagnosed with EP between the ages of 8 and 10.

Materials and Methods

In this study, 87 female cases diagnosed with EP
between the ages of 8 and 10 and reached the FH,
who were admitted to Dicle University Faculty of
Medicine Pediatric Endocrinology Polyclinic between

2010 and 2020, were included. Patients with onset of
puberty after the age of 8 were included in the study.
Patients with breast development, increased growth
rate, advanced BA, pubertal response to the basal
luteinizing hormone (LH) or GnRH-stimulated LH,
signs of precocious puberty and who reached the FH
were included in the study (3).

The medical records of the cases were examined
retrospectively. Those who received gonadotropin-
releasing hormone analogue treatment were named
group 1 (n=57), and those who did not receive GnRHa
treatment were named group 2 (n=30). Cases with
a chronic disease, history of prematurity, organic
brain lesions, congenital adrenal hyperplasia or other
endocrinological problems were excluded from the
study.

The age at the time of admission, body weight
(BW), BW standard deviation score (SDS), height,
height SDS, body mass index (BMI) and the BMI
SDS of all of the cases were recorded. The height,
weight, BMI and SDS were calculated according
to the national data and using the “Child Metrics”
software (18,19). The BW was measured using the
SECA 767 scale (Carson City, NV, USA) and height
was measured using the Harpenden stadiometer. The
BMI was calculated with the formula BMI = weight
(kg) x height? (m?).

The stage of puberty, target height (TH) and TH-
SDS, BA, predicted adult height (PAH) and PAH-SDS
of the cases at the time of admission were calculated.
In addition, the FH they reached and the FH-SDS were
noted. The puberty stages of the cases were evaluated
according to the Tanner scale (20).

The TH and TH-SDS were calculated by measuring
the heights of the parents. The TH was calculated
using the formula: TH = mid-parental height - 6.5 cm
(8). Radiography of the left hand wrist was performed
on all patients. The BA (21) was calculated with the
Greulich-Pyle atlas, and the PAH (22) was calculated
with the Bayley-Pinneau method. The hand-wrist
radiographs of all patients were evaluated by the same
pediatric endocrinologist. The delta height SDS was
obtained by calculating the difference between the FH-
SDS, and the height SDS at the start of the treatment.

The follicle stimulating hormone (FSH), LH and
estradiol (E2) levels of the patients included in the
study were measured. The hormone measurements
were evaluated by collecting venous blood samples

J Curr Pediatr 2022;20:174-80
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from the patients in the morning after an eight-hour
fast. Immunochemiluminometric assay kits were
used to measure the follicle stimulating hormone, LH
and E2 (ARCHITECT System, Abbott Laboratory
Diagnostics, USA) levels. The HPG axis was thought
to be active in cases with a basal LH level of =0.3 IU/L
(8,23).

GnRH stimulation test was performed by injecting
gonadorelin acetate intravenously between 8.00-8.30
in the morning for the evaluation of EP in patients
with a basal LH level of <0.31 U/L. The HPG axis
was considered to be active in patients with a peak LH
level of =5 IU/L (23 ,24).

All cases in group 1 received 3.75 mg depot
leuprolide acetate treatment every 28 days. The cases
in group 2 did not receive any treatment. The patients
who received treatment were followed up in 3-month
periods. In the group who received treatment, GnRHa-
stimulated LH levels of <4 mIU/mL and regression of
breast development were considered as responses to
the treatment (25). The HPG axis was suppressed by
treatment in patients in Group 1. None of the patients
received an increase in the dose or were excluded from
the study. The BA was calculated every 12 months. The
treatment was discontinued when the chronological
age was 11 and the BA was 12 (15). The menarche
ages of all patients whose follow-up was continuing
were recorded. Patients with a BA of 15 and bone
growth of <1 cm/year were considered to have reached
the FH (8,26,27).

The approval for this study was obtained from
the Ethics Committee of Dicle University Faculty
of Medicine (approval number: 2021/173 date:
25.03.2021).

Statistical Analysis

The statistical analysis of the obtained results
was performed using the SPSS 21.0 (Statistical
Package for the Social Sciences-IBM®, Chicago,
IL, USA) statistical software package. Whether
the variables were normally distributed or not was
evaluated using the Shapiro-Wilk test. Descriptive
statistics for continuous variables were presented as
mean =+ standard deviation, minimum and maximum
values, while categorical variables were expressed as
numbers and percentages. In the comparison of two
independent groups, Student’s t-test was used. In order

J Curr Pediatr 2022;20:174-80

to determine whether there was a relationship between
two or more variables, and if there was, the degree of
this relationship, a correlation analysis was performed.
A p value of <0.05 was considered significant in the
statistical evaluation.

Results

Of the 87 patients included in the study, 39
(44 .8%) were diagnosed using the GnRH stimulation
test, while 48 (55.2%) were diagnosed according to
the basal LH levels. Of the 87 cases included in the
study, 57 (65.5%) were included in group 1 and 30
(34.5%) were included in group 2. The anthropometric
and demographic characteristics of the groups are
summarized in Table 1.

In group 1, 27 (47.4%) of the cases had Tanner
stage 2 breast development and 30 (52.6%) had
Tanner stage 3 breast development at the time of
admission. Pubarche was also present in 32 (56.1%)
of the patients in group 1. Of the cases in group 2, 19
(63.3%) presented with Tanner stage 2 and 11 (36.7%)
presented with Tanner stage 3. None of our patients
presented with menarche. No statistically significant
difference was found between the groups in terms
of Tanner staging (p=0.156). The Tanner stage, age
of menarche, FSH, LH, E2, peak LH and LH/FSH
values of the groups were compared. No statistically
significant difference was observed between the
groups in terms of FSH, E2, peak LH, LH/FSH ratios
and Tanner stages at the time of admission (p>0.05).
There was a significant difference between the groups
in terms of basal LH levels (p=0.033). In group 1, the
basal LH levels were higher (Table 1).

The average age of the cases in Group 1 at the
time of admission was 8.75+0.44 years, the average
height was 133.46+5.96 cm and the average BA
was 10.12+0.86 years. The average age of the cases
in group 2 at the time of admission was 8.80+0.53
years, the average height was 133.35+6.84 cm, and
the average BA was found to be 9.96+0.96 years.
The average age, height, height SDS, BA, BMI-SDS,
PAH, PAH-SDS at the time of admission were similar
between the groups.

The average FH was 158.62+6.13 cm in group 1,
while it was found to be 157.59+5.76 cm in group
2. There was no statistically significant difference
between the groups in terms of FH (p=0.43). There
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Table 1. Comparison of the demographic characteristics and anthropometric data of the study groups

Group 1 (n=57) Group 2 (n=30) p value
Age at presentation (year) 8.75+0.44 8.80+0.53 0.70
Height at presentation (cm) 133.46+5.96 133.35+6.84 0.93*
Height presentation SDS 0.44+0.97 0.38+1.0 0.79
Weight presentation SDS 0.35+1.04 0.24+1.00 0.63
Presentation BMI SDS 0.199+1.00 0.120+0.908 0.71#
Bone Age at presentation (year) 10.12+0.86 9.96+ 0.96 0.45
Menarche(years) 11.9+0.71 11.1+0.85 <0.01*
Basal LH 043 (0.13-1.28) 0.20 (0.1-0.64) 0.033"
Basal FSH 4.03 (2.39-5.02) 3.66 (2.18-4.57) 0401°
Basal estradiol (E2) 13.46 (5-21.79) 10.97 (5-16.07) 0.539°
Pik LH 6.27 (0-10.37) 6.10 (0-8.33) 0.529°
LH/FSH 0.60 (0-0.97) 0.65 (0-0.81) 0.974°
Tanner stage 2/3 27/30 19/11 0.156¢

“Student’s t-test, >:Mann-Whitney U test, “:Chi-square test parameters are given as mean + standard deviation (SD) or median (25-75" percentile). BMI: Body mass index,

SDS: Standard deviation score, LH: Luteinizing hormone, FSH: Follicle stimulating hormone

Table 2. The target height, predicted adult height and final height of the study groups

Group 1 Group 2 p value
Target height (cm) 158.29+3.87 157.68+5.06 0.56
Target height SDS -0.81+0.66 -0.92+0.86 0.55
Predicted adult height (cm) 156.61+7.47 157.75+6.50 0.46
Predicted adult height SDS -1.10£1.27 -0.90+1.10 0.45
Final height (cm) 158.62+6.13 157.59+5.76 043
Final height SDS -0.16+0.96 -0.04+1.08 0.61

SDS: Standard deviation score

was no significant difference between the groups in
terms of TH (p=0.56) (Table 2). All cases in both
groups reached the TH.

No statistical difference was found between the FH
and the TH and PAH in Group 1 (158.62+6.13 cm,
158.29+3.87 cmand 156.61+7 .47 cm, respectively). In
group 2, there was also no difference between the FH
and the TH and PAH (157.59+5.76 cm, 157.68+5.06
cm and 157.75+6.50 cm, respectively). In Group 1,
there was a difference of 1.68 cm between the PAH
and the TH, and a difference of 0.33 cm between the
FH and the TH. In group 2, a difference of 0.09 cm
between the FH and the TH occurred. The average
duration of treatment in group 1 was 2.22+0.58
years. Menarche occurred in the cases an average of
11.1 (range: 3-24) months after the discontinuation
of treatment. In group 1, the mean age of menarche

was 11.9+0.71 years, and in group 2, 11.1+0.85 years.
There was a significant difference between the groups
in terms of menarche age (p<0.01). In group 1, the
lowest age of menarche was 10.5, and the highest age
of menarche was 13.5 years. In group 2, the lowest age
of menarche was 10, and the highest age of menarche
was 12.5 years.

In the general population, there was a positive
correlation between the heights of the cases at the
time of admission and the FH (r=0.624, p=<0.01),
and between the TH (r=0.56, p=<0.01) and the
PAH (r=0.703, p=<0.01). No correlation was found
between the other parameters (Table 3). The delta
height SDS was calculated as -0.60+0.80 in group 1
and as -0.43+0.67 in group 2. The groups were similar
in terms of delta height SDS (r=0.29, p=0.27).
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Table 3. Correlation of the final heights of the cases with
other parameters
r value p value

Height at presentation 0.624 <0.01
Bone age -0.026 0.81
Menarche 0.058 0.594
Target height 0.56 <0.01
Predicted adult height 0.703 <0.01

Discussion

In early puberty, Tanner stage 3 can be reached
much earlier due to the acceleration of puberty. Rapid
development of secondary sexual characteristics
in children can lead to poor social adaptation,
psychological stress, emotional disorders, and
remaining short after reaching the FH (15,28,29).
In the literature, there are studies evaluating the
effectiveness of the GnRHa treatment in patients
whose pubertal findings started between the ages of 8
and 10. However, for this age group, there are only a
few studies that include a control group (6,8,15). We
compared the two groups, those who received GnRHa
treatment and those who did not receive GnRHa
treatment, among the patients who were admitted
between the ages of eight and ten and were thought
to have EP. We determined that the FH of the groups
reached the TH and there was no significant difference
between the groups in terms of FH.

Since the start of the therapeutic use of gonadotropin-
releasing hormone analogues, their effect on FH
has aroused interest. Until today, many studies have
examined the effect of GnRHa use on FH in different
age groups (4,11,12,25,30). Kletter and Kelch reported
that in patients above the age of 6 and had an onset of
puberty, there was no significant difference in terms of
FH between those who received treatment and those
who did not (11). In their series of 115 cases, Lazar et
al. (12) examined the height gain of the patients, and
stated that the use of GnRHa, especially before the age
of 6, had an effect on the height. It was determined
that there was a partial height gain between the ages of
6 and 8, but the treatment had no effect on the FH in
girls between the ages of 8 and 9. In studies conducted
by Cassio et al. (4) and Savas-Erdeve et al. (30) on
cases between the ages of 7.5 and 8.5, and 7 and 8.5
respectively, the cases that received and did not receive
GnRH treatment were observed until they reached
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the FH, and no difference was observed between the
groups in terms of FH.

It was observed that similar results were obtained
especially in studies including cases above the age of
8 (6,15,31). In a meta-analysis of six studies recently
carried out by Franzini et al. (31), 332 female cases
between the ages of 7 and 10 were examined. In this
meta-analysis, it was stated that no difference was
found between the FH of the patients who received
and did not receive GnRHa treatment. In a similar
study, two groups consisting of 63 patients and 63
controls between the ages of 8 and 9 were compared.
In the study, it was found that the FH of the girls
who received and did not receive GnRH treatment
were similar (157.26+6.16 and 156.66+5.70 cm,
respectively). In the study, it was stated that the
similar height gain of the groups was not dependent
on the duration of puberty and the rate of pubertal
development. It was stated that pubertal growth
potential and FH are probably determined at the
beginning of pubertal development (15). In a study
conducted by Bouvattier et al. (6), a patient and a
control group were formed with cases above the age
of 8, and it was found that there was only a 1.44 cm
difference in terms of FH. In another study, it was
reported that after the GnRHa treatment administered
to 44 EP patients between the ages of 8 and 10, the
patients reached the TH, therefore the treatment made
a significant contribution of 4.13 cm to the FH (8).
In our study, we found that there was a difference of
approximately 1.03 cm between the FH of the two
groups. However, this difference was not statistically
significant. In addition, it was determined that the
FHs of 57 patients who received GnRHa treatment
reached the TH. In our study, no difference was found
between the FH and TH in the group that received
GnRH analogue treatment and in the group that
did not receive treatment. Since the FH and the TH
were almost the same, it was thought that the GnRH
analogue treatment did not contribute to the height in
patients between the ages of 8 and 10.

In previous studies conducted on precocious
puberty, it was stated that the most important
parameters affecting the FH were the height at the
onset of puberty and the TH (30,32). In our study,
there was a positive correlation between the FH and
the TH and PAH. Therefore, the taller the case at the
onset of puberty, the higher the FH will be.
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In patients who receive gonadotropin-releasing
hormone analogue treatment, after the treatment is
discontinued, the gonadal functions are restored and
menstrual cycles begin. Studies have reported that
menarche occurs approximately 1-1.5 years after the
discontinuation of treatment (6,15,32-34).

In our study, it was observed that in the cases who
received GnRHa treatment, menarche occurred an
average of 11.1 months after the discontinuation of
treatment. In the group that received gonadotropin-
releasing hormone analogue treatment, menarche
occurred at a later age compared to the group that
did not receive treatment. It was thought that GnRH
analogue treatment caused a delay in the age of
menarche in these patients. In studies in the literature,
generally, no height gain has been observed following
the GnRHa treatment after the age of 8. However,
it has been reported that the treatment in this age
group can delay the age of menarche and reduce the
psychological effects.

Study Limitations

There were some limitations to our study: Our
study was designed retrospectively. The sample size
constituting the patient and control groups was not
sufficient.

Conclusion

This study, it was observed that the GnRHa
treatment did not make a positive contribution to the
FH in cases who were between the ages of 8 and 10.
No difference was found between the groups in terms
of FHs. The FHs of the cases in both groups reached
the TH. The GnRHa analogue treatment slowed the
rate of pubertal development and delayed the age of
menarche. Therefore, GnRHa treatment in EP can be
used for psychosocial problems that may be caused by
rapid pubertal development.
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Abstract

Introduction: The purpose of the study is to identify the prevalence of Internet
addiction (IA) among students and evaluate the association of IA with depression,
social phobia, social anxiety and psychiatric disorders.

Materials and Methods: A total of 297 students aged 9-14 years and studying at
a private school in Golbagi/Ankara province were included in the study. The study
was conducted between November 2015 and May 2016. The student’s depression
inventory; social phobia scale for student and adolescents; social anxiety scale
for student-revised and strength and difficulties questionnaire were used as
data collection tools. According to the Internet dependency scale, student were
classified into 4 groups as non-addicted group, threshold group, risk group and
addicted group.

Results: According to the Internet dependency scale, the majority (258/86.9%)
of the students were not Internet addicts. Twenty seven (9.1%) students were in
the threshold group and 12 (4%) student were in the risk group. Compared with
the depressed mood, the likelihood of having depression in the risk group was
higher (p=0.001). The risk group and the threshold group had higher social phobia
and social anxiety scores at a statistically significant level than the non-dependent
group (p<0.05).

Conclusion: Internet use is an indispensable element for the lives of generation-Z
student. However Internet addiction, which is directly related to this condition,
causes many psychological and social problems for student at an alarming level.
These problems cannot be ignored and can be avoided by rational use of the
internet.

Oz

Giris: Bu calismanin  oncelikli amaci, ortaokul oOgrencilerinde Internet
bagimliligmin (IB) hangi diizeyde oldugunu belirlemek ve iB’nin depresyon,
sosyal fobi, sosyal anksiyete ve psikiyatrik bozukluklarla iligkisini incelemektir.

Gere¢ ve Yontem: Aragtirma Golbasi/Ankara ilinde 6zel bir okulda 6grenim
goren 9-14 yas aras1 297 dgrenci ile Kasim 2015-Mayis 2016 tarihleri arasinda
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yliriitiilmiistiir. Arastirmada veri toplama araci olarak 6grenci depresyon envanteri; cocuk ve ergenler icin sosyal fobi 6lcegi;
dgrenci-gdzden gecirilmis sosyal kaygi 6lceginin gézden gecirilmis versiyonu ile giicler ve giicliikler anketi kullanilmustir. internet
bagimlilig: 6lgegi sonuclarina gore 6grenciler bagimli olmayan grup, esik grup, risk grubu ve bagimli grup olmak iizere 4 gruba
ayrilmistir.

Bulgular: Internet bagimlilig1 6lgegine gore dgrencilerin 6nemli bir gogunlugunun (258/%86.,9) internet bagimlisi olmadig1 tespit
edilmistir. Yirmi yedi (%9,1) o8renci esik grupta iken 12 (%4) 6grenci risk grubunda yer almaktaydi. Depresif duygu durum
ile karsilastirildiginda, risk grubunda depresyon olma olasiliginin daha yiiksek oldugu belirlendi (p=0,001). Risk grubu ve esik
grubunun bagimli olmayan gruba gore istatistiksel olarak anlamli diizeyde daha yiiksek sosyal fobi ve sosyal kaygi puanlarina sahip
oldugu belirlendi (p<0.05).

Sonug: Giiniimiizde Internet kullanimi Z kusag1 6grencileri igin vazgegilmez bir unsurdur. Bu gergekle dogrudan iliskili olarak
ortaya ¢ikan internet bagimhiligi, 6grencilerde pek ¢ok psikolojik ve sosyal sorunu beraberinde getirmektedir. Bu sorunlarin goz ardi

edilmesi miimkiin olmamakla birlikte akilci internetin kullanimu ile s6z konusu sorunlarin 6nlenmesi miimkiin olabilir.

Introduction

The wuse of information technology, new
technologies and undoubtedly the internet have a
great role in changing the lives of individuals in the
modern world. Today the internet has become the most
effective and indispensable tool in almost all areas of
life, including science, business, education, culture,
commerce and politics (1). The new generation has
benefited from the internet more than ever before (2).
As a consequence, internet is used in various ways,
especially by young people (3).

The internet itself is a harmless and even highly
functional tool. However, excessive and misuse
of the it brings the risk of addiction (4). internet
addiction (IA) or problematic internet use is defined
as a type of behavioral addiction (5). It causes the
difficulty of controlling impulses and the incapacity of
disconnecting from internet (6).

IA has become a serious public health problem
worldwide, especially in Asia (7) due to the cheap, fast
and widespread use it. The easy accessibility of the
internet makes it very dangerous, especially for young
users (8) and brings along many negative effects for
them. Depression is the psychological disorder most
commonly associated with IA. However, previous
studies support a bilateral relationship between IA and
psychiatric symptoms (9). It has been documented
that IA has been associated with depression (10-16)
and other physiological, social, physical and academic
problems (17-22). In this study we aimed to identify
the prevalence of IA among student and evaluate the
association of IA with depression, social phobia, social
anxiety and psychiatric disorders.

J Curr Pediatr 2022;20:181-7

Materials and Methods

In total, 297 student aged 9 to 14 studying at a
private school in Golbagt district of Ankara were
included in the study. The study was conducted
between November 2015 and May 2016. Personal
information (age, gender, familial characteristics of
student, internet usage time, tools used for accessing
the internet, internet usage purposes, types of social
media they used) of the students were recorded. Ethical
committee approval for the study was obtained.

Data Collection Tools

Internet addiction scale; The student’s depression
inventory; social phobia scale for student and
adolescents; social anxiety scale for student-revised
and strength and difficulties questionnaire were used
as data collection tools.

As a result of the validity and reliability analyses,
it was concluded that the use of the IA scale, which
was developed by Giiniing and Kayri (23) (2010)
and consisted of 35 items, was appropriate. The
Cronbach’s alpha coefficient of the scale was 0.94.
The students were asked to complete this scale. The
Likert type scale items were scored from 5 to 1 (1=
definitely not agree, 2= disagree, 3= neutral, 4= agree,
5= completely agree). According to the IA scale,
students were classified into 4 groups as non-addicted
group, threshold group, risk group and addicted group.
The assessment over the total score of the scale was
made as follows:

* 35-91 points: Non-addicted

* 92-119 points: Threshold group

* 120-147 points: Risk group

* 148-175 points: Addicted group (24)

In the next phase of the study, the depression
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inventory (27 items), social phobia scale consisting
(25 items), social anxiety scale (18 items) and power
and strength questionnaire (25 items) were applied.
The student’s depression inventory was developed
by Kovacs (25) (1985) and the Turkish validity and
reliability study of it was carried out by Oy (26)
(1991). It was a triple Likert type scale and each item
was scored as 0, 1 and 2 according to the severity
of depression symptoms. The scores of the one-
dimensional scale varied between 0-54. Higher scores
indicated more severe depressive symptoms. The
internal consistency coefficient of the scale was 0.80
[Yavuz et al. (27)].

Social phobia scale was developed by Demir et al.
(28). The Cronbachs alpha coefficient was 0.83. In the
validity and reliability study, it was determined that
it was a valid and reliable scale. Social anxiety scale
was developed by La Greca et al. (29) and revised in
1993 [La Greca and Stone (30)]. The Turkish Validity
and Reliability study of the scale was conducted by
Demir et al. (31). The Cronbach alpha of the scale was
0.81. As a result of the Turkish adaptation study, it
was determined that this 5-point Likert type scale was
valid and reliable. A minimum of 18 and a maximum
of 90 points could be obtained from the scale.

Strength and weaknesses questionnaire was
developed by Goodman et al. (32). The Turkish
validity and reliability study was performed by
Giivenir et al. (33). As a result of the Turkish
adaptation study, it was determined that the scale
was valid and reliable. The Cronbach’s alpha of the
Parent scale was 0.84 and the Cronbach’s alpha of
the Adolescent scale was 0.73.

According to the depression scale, the cut-off
score was 19. The cut-off score for the social phobia
scale was calculated as 67 points, corresponding to
the 90" percentile. In the case of patients with 67
points or more, there was an increase in the likelihood
of clinical problems as the score of social phobia
increased. The social anxiety scale and the strength
and difficulty questionnaire did not have a cut-off
point, so the average score was considered and the
score was assessed as increasing the susceptibility to
clinical problems (25,28,31,33). The association of
IA with depression, social phobia, social anxiety and
psychiatric disorders were compared.

Statistical Analysis

The demographic data of the students were
evaluated with The Statistical Package for the Social
Science Program (SPSS) version 21 (IBM Corp., NY,
2012). Data were presented with frequency (%), mean
+ standard deviation, median, minimum and maximum
values. Pearson Chi-Square (y*), Kruskal-Wallis,
Mann-Whitney U and Spearman correlation tests were
used for the comparisons. A p value of <0.05 were
considered statistically significant.

Results

The results of the demographic characteristics of
the student were given in Table 1.

It was concluded that the percentage of student
using the internet to prepare homework was 21.8%,
for watching movies/music was 22.1%, for playing
games was 20.5% and for using social networking
sites was 20.1%. 54.9% of the student reported that
they were supervised by their parents while using
the internet. The internet usage history of the student
was 5.58+2.60 years. Weekly internet usage time
was 9.84+10.64 (minimum O, maximum 110 hours)
hours. The daily usage time of mobile phones was
104.05+85.64 minutes. A significant majority of
students (85.5%) stated that they were doing activities
collectively at home with their families.

As the weekly internet usage time increased, the
scale scores increased. The students in the threshold
and risk groups were found to use the internet for a
longer period of time on a statistically significant level
compared to the non-addicted student (p<0.05).

The IA levels of the students were shown in
Table 2.

A statistically significant relationship was found
between the level of A and depression (2 (2) =37,826;
p=<0.05) (Table 3).

When the threshold group was compared with
the non-addicted group, the students in the threshold
group had higher social phobia, social anxiety and
power and difficulty questionnaire scores (p values:
0.006, 0.001 and 0.031, respectively). When the risk
group was compared with the non-addicted group, it
was concluded that the student in the risk group had
higher social phobia and social anxiety scores (p
values: 0.014 and 0.013, respectively).

J Curr Pediatr 2022;20:181-7
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Table 1. Demographic characteristics of the student Table 2. Internet addiction levels of the students
Variables n % Groups n %
Gender (Female) 161 542 Non-addicted group 258 86.9
Age (years) Threshold group 27 9.1
9 21 7.1 Risk group 12 4
10 65 219 Total 297 100
11 88 29.6
12 90 303 It was determined that 261 (87.9%) student used
13 32 10.8 WhatsApp, 189 (63.6%) students used Facebook and
14 1 03 56 (18.9%) students used Twitter. It was also found that
Handedness (right) 264 88.9 those who used Twitter were statistically significantly
Living with parents 277 932 more internet addicts (p:O 014) (Table 5)
Mothers working 213 71.7
Fathers working 289 973 Discussion
Single child 97 32.6 Extreme use of the internet/computer; which is seen
Has at least one sibling 202 68.0 quite frequently in the school age youth, negatively
Mothers’ education level affects both the academic and personal development of
Iliterate 0 0 the student and makes them addicted. In this context,
Literate 6 20 it is important to define “addiction” and explain its
Primary education 0 0 reasons, symptoms and solutiqn proposals (34).
Lower secondary education 5 07 In their s‘gudy conduct§d 1n.H0ng Kong, Mo .et
X al. (35) examined the relationship between IA, social
Upper secondary education 32 109 . . . .
Bachelor’s degree 00 630 support and emotional disturbances in middle sc.hool
students. They concluded that IA and emotional
Graduate degreé > 188 disturbances were at lower rates in student with high
Fathers’ education level social support. They also argued that the relationship
Hliterate 0 0 between social support, emotional disturbance and
Literate > 17 IA may be stronger among female students. In our
Primary education 0 0 study, there was no statistically significant association
Lower secondary education 2 0.7 between IA and gender, age, family characteristics
Upper secondary education 27 92 (parent education, physical and mental illnesses,
Bachelor’s degree 182 612 number of siblings, house conditions, parental
Graduate degree 81 27.6 supervision, etc.). We think that the fact that the
Has own room 284 95.6 students included in the study were educated in a
Mother has a physical illness 28 9.4 private school is the reason why there is no difference
Mother has a mental disorder 3 1.0 in terms of socioeconomic aspects.
Father has a physical illness 27 9.1 In the study mentioned above it was found that
Father has a mental disorder 1 03 more than half (52.1%) of the students used internet
Has a cellphone 275 26 more than 11 hours per week, 9% of them used more
than 50 hours per week (35). In another study it was
There was a moderate association between concluded that secondary school students spent a

IA and total depression (p<0.05; r=0.447), social
phobia (p=<0.05; r=0.375) and social anxiety (p<0.05;
r=0.431). A positive and low level correlation was
found between IA and strengths and weaknesses scores
(p=<0.05; r=0.173).

J Curr Pediatr 2022;20:181-7

wide range of time (1 hour to 84 hours) weekly on the
internet (36). In our study, the weekly internet usage
time of students was similarly 9.84+10.64 (minimum
0, maximum 110 hours). It was determined that the
IA scale score increased as the weekly internet usage



Yildiz et al. Internet Addiction and Psychosocial Problems

185

Table 3. The relation of internet addiction with state of depression
Depression )
Groups X2 df Sig.(p)
Not-depressed (%) Depressed (%)
Non-addicted 230 (89.1) 28 (10,9)
Internet Addiction Threshold 17 (%63) 10 (%37) 37.826 2 0.000
Risk 4 (%33.3) 8 (%66.7)

Table 4. Internet addiction and scales’ total scores
Variables Min Max Mean + SD 1 2 3 4 5
1. Internet Addiction 35 154 65.64+23.2 - - - - -
2. Social Anxiety 18 78 33.75+14.2 0431% |- - - -
3. Depression 00 47 11.63+7.44 0.447* 0421%* - - -
4. Social Phobia 25 95 49.56+15.59 0.375% 10.780* | 0.443* |- -
5. Strengths and weak. 32 63 47.51+4.54 0.173* 0.393%* 0.302% | 0.444* |-
#p=0.05, SD: Standard deviation
Table 5. The relation of internet addiction with state of twitter usage

Twitter usage )
Groups X2 df Sig.(p)

User (%) Non-user (%)

Non-addicted 43 (16.7) 214 (83.3)
Internet addiction Threshold 8 (27.5) 21 (72.5) 8519 |2 0014
Risk 5 (50) 5 (50)

time increased. The students in the threshold and risk
groups used the internet for a longer period weekly at
a statistically significant level compared to the non-
addicted students.

Looking at the world as a whole, it seems that IA
is one of the most important problems especially for
Asian countries. Such that the rate of IA among young
people is 2.4-13.5% in China, 1.6-20.3% in South
Korea, 0.7-26% in the United States and 1%-18.3%
in Europe (37). In a study conducted in Turkey, 352
students were found to have an IA rate of 11% and
a student with IA potential of 12%. It is remarkable that
these students were 7th and 8th grade students (34). In
our study, the rate of IA students was 4%, which was
lower than in Asia and the average of our country.

IA is most prevalent among adolescents aged 12-18
years. In a study conducted with 41 students aged 11
to 16 years, it was reported that 64.3% of the internet
addicted students were between 11 and 13 years old
and 35% of them were between 14 and 16 years old.
There were no significant differences between the
addicted group and the control group in terms of age,

gender, class, economic status, mother and father age
and educational status (38). In another study it was
stated that IA is unrelated to gender (39). According
to Syahputra et al. (40) (2019), there was no difference
in IA between male and female university students.
Similarly, there was no significant difference in
demographic characteristics between the non-addicted
group and the other groups in our study.

Addiction states and other psychiatric disorders can
be seen together. One of them is the combination of IA
and other psychiatric disorders (5). Attention deficit
hyperactivity disorder, depression, impulse control
disorder and anxiety have been shown to be associated
with IA. Among these, the psychiatric disorder most
associated with IA is depression (9). However, the
causal relationship between IA and depression has
not yet been proven (5). In a study, SHTTLPR gene
polymorphism, which was associated with serotonin
functions, was suggested to be associated with
depression and IA (41). In another study conducted
with 208 adolescents aged 15 to 19 years in Hong
Kong showed that the majority of IA symptoms were
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thought to be serious suicidal ideation and depression.
In a study that included 1573 adolescents aged 15-
16 years in Korea, it was reported that the levels of
depression and suicidal ideation were higher in the
addicted group than in the non-dependent and possibly
addicted group (42,43). In different studies there were
significant positive correlations among IA, depression,
and suicidal ideation in adolescents (44-49). In our
study, as the IA scale score increased depression,
social phobia and social anxiety scores also increased.
This result supports the association between IA and
depression, social phobia and social anxiety, similar to
previous studies.

Conclusion

IA in students, which causes both psychological
and social problems, cannot be overlooked. However,
more comprehensive and socioeconomically diverse
studies are needed to further evaluate the association
between IA and psychosocial problems. In addition, it is
concluded that large-scale occurrence of psychosocial
problems can be prevented by the conscious use of
internet especially in adolescents and young adults. For
this reason, it is thought that it is necessary to educate
the schools about the conscious use of the internet.
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Abstract

Introduction: Nowadays, children’s exposure to the obesogenic environment can
lead to obesity and insulin resistance in the early period. However, it is suggested
that the risk of developing health problems such as obesity, insulin resistance, and
type 2 diabetes may decrease with increasing adherence to the Mediterranean diet.
This study was aimed to evaluate the relationship between insulin resistance and
the Mediterranean Diet Quality Index (KIDMED) in children and adolescents.
Materials and Methods: A total of 174 children and adolescents (35.6% boys,
64.4% girls) with a mean age of 11.6+3.17 years were included in the study. The
data were collected by a questionnaire containing individuals’ socio-demographic
information, anthropometric measurements, KIDMED, and 24-hour food
consumption records. According to World Health Organization criteria, the body
mass index z-scores of the participants were evaluated, and participants were
divided into three groups as normal weight (29.9%), overweight (23.6%), and
obesity (46.5%).

Results: This study’s findings were: mean KIDMED score was 5.7+2.62 points in
the normal weight group, 5.4+2.39 points in the overweight group, and 4.6+2.70
points in the obesity group which was significantly lower than the normal weight
group (p<0.05). Additionally, the mean KIDMED score of children with insulin
resistance (4.3+2.72) was lower than those without insulin resistance (5.4+2.57)
(p<0.05). A negative, moderate, and significant correlation was found between the
participants’ KIDMED scores and the homeostatic model assessment of insulin
resistance value (r=-0.338, p<0.001).

Conclusion: The low level of adherence to the Mediterranean diet was associated
with the risk of developing insulin resistance.

Oz

Giris: Giiniimiizde, ¢cocuklarin obezojenik ortama maruz kalmasi erken donemde
obezite ve insiilin direncine yol acabilmektedir. Ancak, Akdeniz diyetine uyumun
artmastyla obezite, insiilin direnci ve tip 2 diyabet gibi saglik sorunlarina yakalanma
riskinin azalabilecegi ileri siiriilmektedir. Bu calisma, cocuk ve adolesanlarda
insiilin direnci ile Akdeniz Diyet Kalite Indeksi (KIDMED) arasindaki iliskiyi
degerlendirmeyi amaglanmustir.

Gere¢ ve Yontem: Yag ortalamalar1 11,6+3,17 yil olan 174 ¢ocuk ve adolesan
(%35.,6 erkek, %64.4 kiz) calismaya dahil edilmistir. Veriler, bireylerin sosyo-
demografik bilgilerini, antropometrik dl¢iimlerini, KIDMED ve 24 saatlik besin

tiiketim kayitlarin1 iceren anket formu ile toplanmistir. Diinya Saghk Orgiitii
kriterlerine gore katilimcilarin beden kiitle indeksi z-skorlar1 degerlendirilmis ve
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katilimcilar normal agirlikli (%29,9), fazla kilolu (%?23,6) ve obez (%46,5) olarak ii¢ gruba ayrilmigtir.

Bulgular: Normal agirlikli bireylerin KIDMED puani ortalamasi 5,7+2,62 puan, fazla kilolularin 5,4+2,39 puan, obezite grubunda
4,6+2 .70 puandir ve obezite grubunun normal agirliklilara kiyasla KIDMED puan ortalamasi anlamli olarak daha diistiktiir (p<0,05).
Ayrica, insiilin direnci olanlarin ortalama KIDMED puani (4,3+2,72), insiilin direnci olmayanlardan (5,4+2,57) daha diisiiktiir
(p<0,05). Katilimcilarin KIDMED puanlari ile insiilin direncinin homeostatik modeli degerlendirmesi degeri arasinda negatif yonlii,

orta diizeyde, anlamli iligki saptanmistir (r:-0,338; p<0,001).

Sonuc: Akdeniz diyetine uyum diizeyinin diisiik olmast insiilin direnci gelisme riski ile iligkilidir.

Introduction

The Mediterranean diet, a diet model, based on
the consumption of traditional foods and beverages
of the countries surrounding the Mediterranean,
plays a significant role in protecting and improving
health (1). The use of olive oil as the primary source
of fat, increasing the consumption of whole grains,
nuts, legumes, vegetables, and fruits are among the
Mediterranean diet principles. Also, it is recommended
to consume moderate amounts of dairy products, fish,
chicken and eggs, and low amounts of red meat and
meat products (1-3).

The studies show that the Mediterranean diet
with healthy nutritional recommendations and its
components have beneficial effects on weight loss,
reducing the risk of developing insulin resistance,
cardiovascular diseases, and type 2 diabetes (4-6).
It has been reported that the prevalence of obesity is
low in children who follow the Mediterranean diet
(7). Additionally, a study in children with obesity
was found that those with poor compliance with
the Mediterranean diet had higher fasting insulin
levels and homeostatic model assessment of insulin
resistance (HOMA-IR) values, which is an indicator of
insulin resistance (8). In children and adolescents with
obesity, compliance with the Mediterranean diet for
16 weeks has been found to reduce body mass index
(BMI), fat mass, fasting blood glucose, triglyceride,
total cholesterol, and low-density lipoprotein
cholesterol levels (9). A study in children with high
cholesterol levels was found that the Mediterranean diet
intervention for 12 months improved lipid profile and
decreased glucose levels and HOMA-IR values (10).
The Mediterranean diet, rich in vitamins, minerals,
polyphenols, and unsaturated fatty acids [mainly
monounsaturated fatty acids (MUFAs)], results in
anti-inflammatory, antioxidant, antimutagenic effects;
therefore, it has a protective effect against many
diseases. In particular, antioxidant compounds reduce
oxidative stress associated with pancreatic [(3-cell
dysfunction and insulin resistance. These findings can

explain the low risk of developing type 2 diabetes with
the Mediterranean diet (11).

Today, obesity, which develops from unhealthy
eating habits and low physical activity levels, has
become a significant public health problem. Besides,
obesity causes behavioral and emotional difficulties in
children; moreover, it is also associated with insulin
resistance which is related to developing complex
processes such as type 2 diabetes, hypertension,
dyslipidemia, and inflammation. For these reasons,
it is crucial to identify the factors that play a role in
preventing the increase in childhood obesity and
insulin resistance. In this context, this study was aimed
to evaluate the relationship between insulin resistance
and the Mediterranean Diet Quality Index (KIDMED),
which is an indicator of compliance with the
Mediterranean diet in children and adolescents. Also,
it was aimed to determine the relationship between
the nutrient intake in the daily diets of children and
HOMA-IR values.

Materials and Methods

Participants

A total of 174 children and adolescents [62 boys
(35.6%), 112 girls (64.4%)] aged 6-17 who applied
to the pediatric endocrine department participated in
the study. The study was conducted according to the
guidelines laid down in the Declaration of Helsinki,
and all procedures involving human subjects/patients
were approved by the Ethics Committee. Before the
data collection, the participants and their parents were
informed about the research. Informed consent was
obtained from the children and their parents. The study
did not include those who regularly used any nutritional
supplements, non-volunteers, with thinness, growth
retardation, and chronic diseases.

Design

Data collection took place from August 2019
to December 2019. The data were collected by the
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researchers using a face-to-face interview technique
with the questionnaire prepared for this cross-sectional
study.

Questionnaire

The questionnaire consists of individuals’
socio-demographic  information,  anthropometric
measurements, KIDMED, and 24-hour food

consumption records.

The researchers took the height and body weight
measurements of the participants by the procedure, and
BMI was calculated using these values. BMI z-scores of
the participants were evaluated using the World Health
Organization AnthroPlus program. Accordingly,
those with BMI z-score, -1SD=BMI<+1SD were
categorized in the normal-weighted group, those with
+1SD>BMI=<2SD were categorized in the overweight
group, and those with BMI>2SD were categorized in
the obesity group (12).

The biochemical parameters [fasting insulin (ulU/
mL), fasting glucose (mg/dL)] were obtained from
the patient folders. The insulin resistance status
of the participants was determined by pediatric
endocrinologists using the formula HOMA-
IR=[fasting insulin (ulU/mL) x fasting glucose (mg/
dL)/405] (13). HOMA-IR reference values for Turkish
children and adolescents (5-18 years) were used:
insulin resistance was defined as in the prepubertal
period, =2.67 in boys and =2.22 in girls; and in the
pubertal period, =5.22 in boys and =3.82 in girls (14).

KIDMED, which was developed by Serra-Majem et
al. (15) (2004), consists of 16 questions and determines
some principles related to the Mediterranean diet and
evaluates the nutritional habits of children. Twelve
questions of this index are positive, and four questions
are negative. Those who answer “Yes” to positive
questions get +1 points, and those who answer “Yes”
to negative questions score -1. As a result of the sum
of these points, scores ranging from 0-12 are obtained.
A total score of =8 is considered to be the optimal
Mediterranean diet adherence (good), between 4-7
scores are regarded as an improvement needs to
Mediterranean diet adherence (average), and =<3
points are also considered as poor Mediterranean diet
adherence (low).

The participants’ food consumption data were
obtained with a 24-hour recall method using and
“Photo Catalog of Foods and Nutrients: Measures and
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Amounts” (16) was used to determine portion sizes
of consumed foods. The average intake of energy
and nutrients in the daily diet was determined by the
“Nutritional Information Systems Package Program”
17).

Statistical Analysis

SPSS 26.0 (statistics program for social sciences)
package program for Windows was used to analyze the
data. Descriptive statistics were shown as mean (M)
+ standard deviation (SD) and minimum-maximum
values. Nominal variables were expressed as the
number of cases (n) and percentage (%). The chi-square
test was used to evaluate the relationship between
categorical variables. The chi-square test was used
to assess the comparison of qualitative data. Whether
the quantitative data were normally distributed was
examined using the Kolmogorov-Smirnov test or the
Shapiro-Wilk test. The independent samples t-test was
used to compare the means of two independent groups.
When the number of groups was more than two, the
one-way analysis of variance was used to evaluate
whether there was a statistically significant difference
between the quantitative variables. The Pearson
correlation test was used to assess the correlation
between two variables under the condition that normal
distribution assumptions. However, when at least one
of the variables did not meet the normal distribution
conditions, the Spearman correlation test was used.
Statistical significance was accepted at p<0.05.

Results

A total of 174 children and adolescents, 62 boys
(35.6%) and 112 girls (64.4%), between the ages
of 6-17 years, with a mean age of 11.6+3.17 years,
participated in the study. Participants were divided
into three groups according to their BMI z-scores;
29.9% were categorized in the normal weight group,
23.6% were categorized in the overweight group, and
46.5% were categorized in the obesity group.

No statistically significant difference was found
between the groups according to the KIDMED
classification (p>0.05). The mean KIDMED score
was found 5.7+2.62 points in the normal weight group,
5.4+42.39 points in the overweight group, 4.6+2.70
points in the obesity group. The obesity group had a
significantly lower mean KIDMED score compared
to the normal weight group (p<0.05). However,



Tunger et al. Mediterranean Diet and Insulin Resistance 191

KIDMED score of BMI groups in the ANOVA test,
partial eta squared was found as 0.036. A significant
difference with a small effect size was found in the
KIDMED score according to BMI groups (Table 1).

No statistically significant difference was found
between children and adolescents with and without
insulin resistance according to KIDMED classification
(p>0.05). However, the mean KIDMED score of those
with insulin resistance (4.3£2.72) was lower than
those without insulin resistance (5.4+2.57) (p<0.05)
(Table 2).

A negative, moderate, significant relationship
was found between the HOMA-IR value and
KIDMED scores of the children and adolescents (r:-
0.338, p<0.001). A positive, weak, and significant
relationship was found between the HOMA-IR and
dietary intake of energy and protein (respectively
r:0.216, p:0.004; r:0.164, p:0.030). A positive,
moderate, significant relationship was found between
the daily intake of carbohydrates and HOMA-IR
values (1:0.264, p<0.001). There was no significant
relationship between the HOMA-IR values of

the participants and their intake of saturated,
monounsaturated, and polyunsaturated fatty acids
(PUFAs), dietary fiber, soluble and insoluble
dietary fiber (p>0.05). Additionally, no significant
relationship was found between the vitamin and
mineral (except iron) intakes and HOMA-IR
values (p>0.05). A positive, weak, and significant
relationship was found between dietary iron intake
and HOMA-IR (r=0.157, p=0.039) (Table 3).

Discussion

This study was conducted to evaluate the
relationship between KIDMED and insulin resistance
in children and adolescents with normal-weight,
overweight, and obesity. The participants with obesity
had lower KIDMED scores than individuals with
normal weight (p<0.05). However, in line with other
studies of children and adolescents in Turkey (18-20),
this study was determined that more than half of the
participants (52.9%) should improve Mediterranean
diet adherence (average) (Table 1). Also, similar

Table 1. Distribution of children and adolescents according to KIDMED scores

Normal Weight Overweight Obesity Total
KIDMED classification | (1=52) (n=41) (n=81) (n=174) ¥2/F p
n % n % n % n %
Low 9 17.3 10 244 28 34.6 47 27.0
Average 28 53.9 22 53.6 42 51.8 92 52.9 7418 0115
Optimal 15 28.8 9 220 11 13.6 35 20.1
KIDMED score
Mean = SD 5.7+£2.62 5.4+2.39 4.6x2.70 5.1£2.64
— - 3.169 0.045%!
minimum-maximum 0-11 0-10 0-10 0-11

Mediterranean diet quality index, SD: Standard deviation

“Pearson chi-square test *One-way analysis of variance *p<0.05 'The significance arises from the difference between obesity and normal-weight groups, KIDMED:

Table 2. KIDMED scores according to insulin resistance (IR) status of children and adolescents

o IR + (n=37) IR - (n=137) Total (n=174)
KIDMED classification Yt p
n V) n Y0 n Yo
Low 14 378 33 24.1 47 27.0
Average 19 514 73 533 92 529 4.081 0.130°
Optimal 4 10.8 31 226 35 20.1
KIDMED score
Mean = SD 434272 54+2.57 5.1£2.64
-2.324 0.021b*
minimum-maximum 0-9 0-11 0-11

Pearson chi-square test "Student’s t test *p<0.05, KIDMED: Mediterranean diet quality index, SD: Standard deviation
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Table 3. Correlation of HOMA-IR Value and KIDMED scores, energy and nutrient intake of children and adolescents

) Normal weight Overweight Obesity Total
Energy, some nutrients, (n=52) (n=41) (n=81) (n=174)
KIDMED Score

r p r p r p r P

KIDMED score -0.273 0.050° -0415 0.007"* | -0.283 0.011°* -0.338 <0.001"*
Energy (kcal) 0.095 0.505° 0.274 0.083¢ 0.288 0.009°* 0216 0.004*
Carbohydrates (g) 0.019 0.891° 0.260 0.100° 0.356 0.001* 0.264 <0.001"*
Dietary fiber (g) 0.106 0.455° -0.021 0.897° 0.139 0215 0.129 0.089°
Soluble fiber (g) 0.031 0.827° 0.031 0.848* 0.225 0.043b* 0.128 0.092°
Insoluble fiber (g) 0.152 0.281* -0.062 0.701* 0.240 0.031°* 0.148 0.052°
Protein (g) 0.013 0.928° 0.088 0.584¢ 0.167 0.137° 0.164 0.030°*
Fat (g) 0.093 0.513* 0.084 0.604* 0.001 0.993° 0.033 0.663*
SFAs (g) -0.135 0.341° 0.008 0.960¢ 0.029 0.799: 0.010 0.898¢
MUFAs (g) 0.200 0.156* 0.073 0.652* -0.014 0.898* 0.080 0.292°
PUFAs (g) 0.051 0.722* 0.075 0.639* -0.113 0317° 0.047 0.541°
Vitamin A (mcg) 0.024 0.867° -0.275 0.081° -0.115 0.308° -0.096 0.207°
Vitamin E (mg) 0.164 0.245° 0.039 0.806* -0.060 0.594° 0.092 0.228°
Thiamine (mg) -0.032 0,320° 0.046 0.773¢ 0.086 0.445° 0.039 0.611°
Riboflavin (mg) -0.105 0.458° -0.203 0.202* -0.006 0.957 -0.023 0.768°
Niacin (mg) -0.102 0.473° 0.078 0.626* 0.170 0.128° 0.147 0.053°
Vitamin B, (mg) 0.062 0.661° 0.191 0.232¢ -0.102 0.363* 0.103 0.175°
Folate (mcg) 0.236 0.092° -0.116 0.469° 0.058 0.604° 0.072 0.344°
Vitamin B, (mcg) 0.009 0.950° -0.203 0.204¢ -0.074 0.510° -0.111 0.145°
Vitamin C (mg) -0.005 0.974° 0.070 0.665* -0.088 0.432° -0.016 0.832°
Sodium (mg) 0.029 0.838* -0.030 0.852* 0.207 0.064* 0.129 0.089*
Potassium (mg) -0.081 0.570° 0.060 0.709° -0.129 0.251° 0.030 0.695°
Calcium (mg) -0.214 0.127¢ -0.161 0.315° 0.007 0.947¢ -0.077 0.310°
Phosphorus (mg) -0.050 0.641° -0.084 0.600° 0.044 0.698° 0.049 0518
Magnesium (mg) -0.066 0.727* -0.033 0.840* -0.037 0.746* 0.083 0.278°
Iron (mg) 0.241 0.085° 0.007 0.963* 0.066 0.560° 0.157 0.039°*
Zinc (mg) 0.183 0.194° -0.007 0.965* 0.035 0.757* 0.051 0.501°
*Pearson correlation "Spearman correlation *p<0.05, SFAs: Saturated fatty acids, MUFAs: Monounsaturated fatty acids, PUFAs: Polyunsaturated fatty acids, KIDMED:
Mediterranean diet quality index, HOMA-IR: Homeostatic model assessment of insulin resistance

results were seen in other countries (Turkish Republic
of Northern Cyprus, Greece, Italy) with a coast to the
Mediterranean (21-23). In Sicily, the Mediterranean
Adequacy Index scores of normal weight children
were higher than those of overweight (24). Although
the KIDMED score varies according to countries and
age groups, it has been determined that adherence to
the Mediterranean diet should be improved, and this
result is supported by a systematic review published
by Garcia Cabrera et al. (25). Improving compliance
with the Mediterranean diet will be beneficial for
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health because the Mediterranean diet’s effects on
the prevention of obesity and other nutrition-related
chronic diseases are well known (26,27).

Increasing compliance with the Mediterranean
diet is an effective method in reducing the risk of
developing chronic diseases (28,29). Additionally,
the Mediterranean diet components positively affect
body composition and metabolic health (30,31).
It has been reported that individuals who comply
with the Mediterranean diet in different populations
have a low level of insulin resistance (8,10,32,33).
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In this study, the mean KIDMED score of children
and adolescents with insulin resistance (4.3%£2.72)
was found to be lower than those without insulin
resistance (5.4+2.57) (p<0.05) (Table 2). Also,
while the Mediterranean diet quality decreased, the
HOMA-IR value was found to be increased (p<0.05)
(Table 3). The Mediterranean diet, which is rich in
components such as polyphenols, unsaturated fatty
acids, and dietary fiber, has positive effects on insulin
sensitivity (34-36). Among the foods recommended
for daily consumption in the Mediterranean diet,
vegetables, fruits, whole grains, legumes, nuts, olive
oil, and tea are important sources of polyphenols
(35,37). Polyphenols, which have antioxidant and
anti-inflammatory properties, contribute to insulin
resistance prevention through various mechanisms.
These mechanisms include slowing carbohydrate
digestion and glucose absorption, stimulation of
insulin secretion, activation of insulin receptors, and
glucose uptake in insulin-sensitive tissues (38). It has
also been reported that polyphenols can activate and/
or inhibit transcription factors, therefore affect gene
expression, and contribute to glucose homeostasis
by regulating different signaling pathways in muscle,
liver, pancreatic f3-cells, hypothalamus, and adipose
tissue (35). MUFAs and PUFAs from olive oil and nuts
can also have beneficial effects on insulin sensitivity
by improving the inflammatory responses of adipose
tissue (39,40). It was stated that MUFA, essentially
oleic fatty acid, can prevent insulin resistance in the
myotubes by the activation of PI3K and a mechanism
dependent on amp-activated protein kinase (41).
Proinflammatory cytokines and chemokines such as
tumor necrosis factor-alpha, interleukin-6, and resistin,
which are overproduced by dysfunctional adipose tissue
in obesity, can trigger insulin resistance by activating
intracellular pathways in insulin-target tissues.
However, the anti-inflammatory potential of PUFAs
may indirectly improve peripheral insulin response
and reduce the risk of glyco-metabolic changes in
patients with insulin resistance. Additionally, PUFAs
can increase the secretion of glucagon-like peptide
1 (GLP-1) hormone from enteroendocrine L cells.
With the consequences of increased glucose uptake
from skeletal muscles by stimulating insulin release
from pancreatic cells, increased GLP-1 levels can
prevent postprandial hyperglycemia. Besides, GLP-1
can affect satiety at the central nervous system level,

reducing the feeling of appetite (39). As compliance
with the Mediterranean diet can lead to positive health
outcomes such as preventing obesity, increasing insulin
sensitivity, and reducing cardiovascular disease risk,
healthy nutrition education should be made widespread
to cover all age groups starting from childhood.

This study was found that the HOMA-IR value
increased significantly as the energy, carbohydrate,
protein, and iron intake of the participants increased
(p<0.05) (Table 3). No significant relationship was
found between the HOMA-IR value of the participants
and their intake of dietary fiber, water-soluble fiber,
water-insoluble fiber, fat, saturated fatty acids,
monounsaturated fatty acids, polyunsaturated fatty
acids, vitamins, and minerals (except iron) (p>0.05)
(Table 3). The types and amounts of carbohydrates,
which are the body’s primary energy source,
have substantial effects on metabolic health (42).
Excessive consumption of carbohydrates triggers
insulin resistance by increasing insulin secretion
(43). Increased energy intake with a diet high in
added sugar and fructose is associated with adverse
health outcomes such as obesity, insulin resistance,
high blood pressure, and dyslipidemia (44). On the
other hand, dietary fiber affects the glycemic index
of the food, delaying gastric emptying time and
decreasing glucose absorption (45). For these reasons,
in the prevention and treatment of insulin resistance,
adequate energy intake should be provided with
a diet plan containing healthy carbohydrate types
by the individual’s requirements. Additionally, the
carbohydrate content of the diet should be composed
of foods with a low glycemic index and load, such as
whole grains, legumes, vegetables, and fruits, instead
of foods with high glycemic index and load, such as
sucrose and refined grains. Also, dietary protein and
amino acids may affect insulin sensitivity and glucose
metabolism. However, it is reported that the results of
human studies are contradictory (46). Additionally, the
results of studies on the effect of high protein diets on
insulin resistance are also conflicting (47-50). For this
reason, it is a critical necessity to evaluate the daily
protein intake individually, taking into account the
protein amounts of animal and plant origin in the diet.
In order to discuss the effect of dietary fat on insulin
resistance, the fat content and fatty acid pattern of
the diet should be analyzed well. The excess amount
of total fat intake with the diet, trans fatty acids, and
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saturated fatty acids may be associated with insulin
resistance. In contrast, the MUFAs and PUFAs may
have positive effects on insulin sensitivity (51).

One of the findings of this study was the positive
correlation between dietary iron and HOMA-IR (Table
3). It has been reported that excessive iron overload
in the body is associated with insulin resistance in the
liver and adipose tissue by increasing gluconeogenesis,
pancreatic [3-cell mass (increase in insulin release),
and decreasing adiponectin levels (52). Considering
that excessive iron increases may potentially play a
role in the pathogenesis of insulin resistance, it may
be beneficial to control serum iron levels and dietary
iron intake of individuals with insulin resistance.
Besides, dietary iron intake should be maintained at an
optimal level to prevent both deficiency and excess.
Iron supplements should only be used in a controlled
manner when deemed necessary by the physician.

Study Limitations

A limitation of our study is that Tanner stage of
puberty and sex hormones were not assessed in our
subjects. In the study, the age range was 6-17 years.
The overweight and normal weight sample could not
be reached as much as the obesity sample during the
research period. In future studies, it will be beneficial
to increase the number of samples and reach the BMI
groups in more similar numbers by children in the
same age range.

Conclusion

This study determined that compliance with the
Mediterranean diet should be improved in children
and adolescents. Also, low compliance with the
Mediterranean diet was associated with an increased
risk of insulin resistance. Insulin resistance and obesity
are among the preventable health problems with a
healthy diet and lifestyle changes. For this reason, it
is essential to acquire the correct nutritional habits
in childhood. Gaining adequate and balanced dietary
habits in the early period contributes to preventing
nutrition-related health problems such as obesity and
insulin resistance in childhood and adulthood.
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Giris: Prenatal donemde plesantal K vitamini gegisinin az olmasina bagh
olarak yenidoganda Faktor II, VII, IX, X’un sentezinde meydana gelen azalma
sonucu erken, klasik ve ge¢ tip hemorajik hastalik gelisebilmektedir. Yenidogan
hemorajik hastalifi dogum sonras: uygulanan K vitamini proflaksisi ile 6dnemli
ol¢lide onlenebilmektedir. Klinik prezentasyon degiskenlik gostermekle birlikte
intrakranial kanama ve multiple sistem kanamalar1 goriilebilmektedir. Calismada
K vitamini proflaksisi yapilmamis ve medikolegal siirece yansimig olgularin
sosyodemografik, klinik, radyolojik ve laboratuvar Ozelliklerinin tartigilmasi
amaclandi.

Gerec ve Yontem: Calisma tanimlayic retrospektif bir calisma olarak planlandi.
Ocak 2017-Haziran 2021 tarihleri arasmda Adli Tip 7. Thtisas Kurulunda
“Yenidogan Hemorajik Hastalig1” tanisi ile medikolegal degerlendirme yapilmis
olan 7 olgu ¢alismaya dahil edildi. Olgularin sosyodemografik, klinik, radyolojik
ve laboratuvar 6zellikleri retrospektif olarak incelendi ve kaydedildi.

Bulgular: Bes (%71) erkek ve 2 (%28,5) kiz olgunun yas aralif1 15-49 giin
(ortalama: 29 giin) saptandi. Tim olgularda tibbi uygulama hatas1 iddias1; K
vitamini proflaksisi uygulanmadif1 ve takipte tanilamanin yetersiz oldugu ile
ilgili idi. Olgularin tamaminda yenidogan déneminde K vitamini proflaksisi
uygulanmadigi kayitliydi. Olgularimizin tamamui intrakranial kanama ile prezente
olmus ve norolojik sekel ile iyilesmisti. Kurul degerlendirmesinde bakildiginda
iki olguda malpraktis saptanirken 5 olguda tibbi uygulama hatasi saptanmadigi
goriildii.

Sonug¢: Yenidogan hemorajik hastalig1 morbidite ve mortalitesi yiiksek onlenebilir
bir durum oldugundan, K vitamini profilaksisi uygulanmasinin yayginlastirilarak
standart hale getirilmesi gerekmektedir.

Abstract

Introduction: Early, classical and late type hemorrhagic disease may develop
as a result of the decrease in the synthesis of Factors II, VII, IX, and X in the
newborn due to the low rate of transfer of vitamin K from the placenta in the
prenatal period. Neonatal hemorrhagic disease can be significantly prevented
with postnatal vitamin K prophylaxis. Although the clinical presentation varies,
intracranial hemorrhage and multiple system hemorrhages can be seen. In the
study, it was aimed to discuss the sociodemographic, clinical, radiological and
laboratory characteristics of the cases that did not receive vitamin K prophylaxis
and were reflected in the medicolegal process.
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Materials and Methods: The study was planned as a descriptive retrospective study. Between January 2017 and June 2021, 7 cases
who underwent medicolegal evaluation with the diagnosis of “Neonatal Hemorrhagic Disease” in the 7" Specialization Board of
Forensic Medicine were included in the study. Sociodemographic, clinical, radiological and laboratory features of the cases were

retrospectively analyzed and recorded.

Results: The age range of 5 (71%) male and 2 (28.5%) female cases was 15-49 days (median: 29 days). Allegations of medical
malpractice in all cases; It was related to the fact that vitamin K prophylaxis was not applied and the diagnosis was insufficient in
the follow-up. It was recorded that all of the cases did not receive vitamin K prophylaxis in the neonatal period. All of our cases
presented with intracranial hemorrhage and recovered with neurological sequelae. In the evaluation of the committee, malpractice
was detected in two cases, and no medical malpractice was found in 5 cases.

Conclusion: Since neonatal hemorrhagic disease is a preventable condition with high morbidity and mortality, the application of

vitamin K prophylaxis should be standardized by expanding it.

Giris

Yenidogan hemorajik hastaligi, K vitamini
eksikligine bagli dogumdan sonraki ilk birka¢ hafta
icerisinde ortaya c¢ikan bir kanama bozuklugudur
(1-3). K vitamini, esas olarak yetigkinlerde bagirsak
bakterileri tarafindan sentezlenen yagda ¢6ziinen bir
vitamindir. Prenatal donemde plesantal K vitamini
gecisinin az olmasi ve buna baglh olarak olarak K
vitamini bagiml faktor (Faktor 11, VII, IX, X) sentezi
yagsamin ilk birka¢ giiniinde belirgin olarak azalir
(1,3-5). Bununla birlikte fibrinojen (Faktor I), FV ve
FVIII hayatin ilk giinlerinde dahi normal diizeydedir
(1-4). Yenidoganlarda antikoagulan proteinler de
(Antitrombin, protein C, protein S) diisiik seviyededir.
Pihtilagma faktor diizeyleri erigkin seviyesine altinci
aydan once ulasamaz (2-4). Bu durum yenidoganlarin
kanamaya egilimini arttirir. K vitamini proflaksisi
almayan yenidoganlarda yenidogan hemorajik
hastaligt  sikligt  %6-12  arasinda  degiskenlik
gostermektedir. Rutin K vitamini proflaksisi baslanan
Ulkelerde K vitamini eksikligine bagli kanama
bozuklugu insidans1 (%0,1) belirgin bir gerileme
goriilmektedir (2-5). Amerikan Pediatri Akademisi,
K vitamini eksikligine bagh yendiogan hemorajik
hastaligint 6nlemek icin tiim yeni dogan bebeklere
dogumda 0,5 ila 1 mg intramiiskiiler tek doz K vitamini
yapilmasini 6nermektedir (5-9). Ulkemiz’de de Saglik
Bakanlig1 ve Tiirk Neonatoloji Derneginin Onerisi ile
dogum sonrasi ilk 24 saatte inramuskiiler K vitamini
proflaksisi uygulanmaktadir (8-10,11). Ulkemizde,
yenidogan hemorajik hastaligi sikligma iligkin
epidemiyolojik bir calisma bulunmazken K vitamini
yapilmadigi i¢cin yenidogan hemorajik hastalig1 tanisi
almig bircok olgu bildirilmistir (12-15,16). Calismada
medikolegal siirece yansiyan K vitamini proflaksisi
yapilmamis olgularin  sosyodemografik, klinik,
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radyolojik ve laboratuvar 6zellikleri degerlendirilerek
yendiogan hemorajik hastaliginin 6nemi ve 6nlenebilir
sonuglarinin tartisilmasi amaglanmigtr.

Gerec¢ ve Yontem

Aragtirma, tanimlayici bir caligsma olarak planlandi.
Adli Tip 7. Ihtisas Kurulunda, Ocak 2018-Eyliil 2021
tarihleri arasinda diizenlenmis raporlar retrospektif
olarak incelendi. Adli Tip Kurumu 7. Adli Tip Ihtisas
Kurulu, oliimle sonuglanmayan tibbi uygulama
hatalart hususunda resmi bilirkigilik goérevini
yiirlitmektedir. Yenidogan Hemorajik Hastalig1 tanisi
almis ve medikolegal degerlendirme yapilmasi istenen
olgular calismaya dahil edildi (n=7). Kurul tarafindan
diizenlenen raporlarda kayitli olan, taraf ifadeleri, tibbi
belgeler, Kurul tarafindan incelenmis olan radyolojik
tetkikler degerlendirildi. Medikolegal siirece konu olan
iddialar, davali olan saglik personeli brangi, Kurula
yonlendirilen adli merciler, olgularin sosyodemografik
verileri, klinik prezantasyonlari, radyolojik bulgular
ve laboratuvar sonuclari, medikolegal degerlendirme
sonuglar1 kaydedildi.

Adli T1ip Kurumu 7. Adli Tip Ihtisas Kurulu 6liimle
sonu¢lanmayan tibbi uygulama hatalar1 hususunda
resmi bilirkisilik yapmakta olup multidisipliner bir
yapilanmaya sahiptir. Calisma izni Adli Tip Kurumu
Bilimsel Aragtirma Komisyonundan 04.10.2021 tarih
ve 21589509/2021/1131 sayili izin ile alinmustir.

Bulgular

Bes (%71) erkek ve 2 (%28.,5) kiz olgunun yas
araligr 15-49 giin (median: 29 giin) saptandi. Altt
(%85) olguda medikolegal siirece yansiyan iddialar;
K vitamini proflaksisi uygulanmadig1 ve takipte tani
konulmasinin yetersiz oldugu iken, bir olguda ise tani
ve tedavide yetersiz kalindigi iddiasi yer almaktaydi.
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Dort olguda pediatri uzmanindan, bir olguda
hemsireden, bir olguda ise kadin dogum uzmani ve
pediatri uzmanindan sikayetci olundugu kayitliydi.

Tibbi belgelerde, 6 (%85.,7) olguda yenidogan
doneminde K vitamini proflaksisi uygulanmadigi
kayith idi. Bir olgunun klinik 6zellikleri yenidogan
hemorajik hastaligi tablosuna uymakla birlikte
yenidogan doneminde K  vitamini uygulanip
uygulanmadigi bilgisine ulagilamadi. Ortalama tani
alma yasi1 34,7 giin (15 giin-49 giin) olarak hesaplandi.
Olgularin hepsi hastanede dogmustu. Prenatal ve
postnatal dykii hakkinda kayit bulunamada.

Olgularmm  konviilziyon, kusma, yenidogan
reflekslerinde azalma, hipotoni gibi klinik bulgular
ile prezente oldugu goriildii (Tablo 1). Olgularin
tan1 aninda yapilan radyolojik goriintiilemelerinde
intrakranial kanama saptanmis oldugu goriildii.

Olgularin laboratuvar sonuglar1 da K vitamini
eksikligini desteklemekte idi (Tablo 1).
Olgularin son durum muayeneleri

degerlendirildiginde; bir olguda serebral palsi, bir

olguda motor gelisim geriligi, bir olguda hafif sol
spastisite, lic olguda hemipleji, bir olguda epileptik
nobet saptandi ve tiim olgularda norolojik sekeller
kalmis oldugu goriildii.

K vitamini uygulanmama nedeni 4 olguda
lilkemizde K vitamini tedarik asamasinda sorun
oldugu bildirilmisti. Bu konu ile ilgili 2 olguda hekim
ve idari merciler tarafindan tutulan kayit ve resmi
bildirim saptandi.

Adli Tip Kurumu 7. Adli Tip Ihtisas Kurulu
tarafindan verilen kanaatler degerlendirildiginde
bir olguda takip siirecinde tibbi uygulama hatasi
saptanmadi. Kurul sonuglarinda, K  vitamini
proflaksisinin  yenidogan hemorajik hastaligini
onlemek amaciyla kullanimimin tibben 6nerildigi
ve proflaksi uygulansa dahi yatkin olan hastalarda
yenidogan hemorajik hastaliginin azalmig olasilikla
goriilebilecegi  kayith idi. Bununla birlikte K
vitamini temini ile ilgili sorun yasandigi iddia
edilen durumlarda, tibbi kayitlarda bu duruma
iliskin kayitlar bulundugu taktirde takip eden saglik

Tablo 1. K vitamini eksikligi tanist olup medikolegal degerlendirme yapilan olgularin 6zellikleri
Dava Laboratuvar
Dogum | . . konusu Klinik Radyolojik .
Olgu | Yas yili Cinsiyet | Tant yag: saglk prezentasyon | bulgular Trombosit | INR/ Hemogram
personeli sayisymm3 | aPTT
1|29 12019 |Kiz 0| Hemgire | Kusma, | Intrakraniyal 303600 | _p43 | Normal
giin giinliik strupor, ndbet | kanama
Kadin Huzursuzluk, |
26 o kusma, Intrakraniyal 1,09/
2. 1 ay 2019 Erkek gilnlitk dogum beslenme Kkanama 239. 000 155.6 Normal
uzmant <
bozuklugu
Cocuk Huzursuzluk, |
2 ay 15 saghg ve fontonel Intrakraniyal 0,97/
3. 15 giin 2019 Kz giinliik hastaliklart | bombeligi, kanama 332.000 40,8 Normal
uzmant kusma
Cocuk B .
o atan gilines | .
4. |8ay [2019 |Erkek | |sa@l@ive o aras, | ntrakraniyal fecs 000 | 55250 | Normal
giinliik hastaliklar1 sarilik kanama
uzmant
Kadin ; .
5. |4 12017 |Brkek | % |dogum Solunum Intrakraniyal | 379 000 | 1,1/169 | Normal
18 giin giinliik sikintisi kanama
uzmani
Cocuk Beslenme )
39 saghgi ve bozuklugu, Intrakraniyal
6. 9 ay 2019 Erkek giinliik hastaliklar1 | dalma, giic kanama ) />120 Normal
uzmani kayb1
Cocuk H
1 uzursuzluk, | ; .
7. lay" 2019 Erkek 39 . saglig1 ve kusma, Intrakraniyal | _ - Normal
17 giin giinliik hastaliklar1 o kanama
uzmani aglama
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personeline tibbi hata atfedilemeyecegi kayith idi.
Davali Saglik Kuruluslarimin Idari olarak medikolegal
olarak degerlendirilmesinde de benzer sekilde temin
sorunlarina iliskin resmi belgelerin kayitli olmasi
halinde idari a¢idan tibbi hata atfedilemeyecegi kayith
idi.

Tartisma

Yenidogan hemorajik hastalift K vitamini
proflaksisi ile Onlenebilen mortalite ve morbiditesi
yiiksek olan bir klinik tablodur (1-10,11).
Yenidoganlarda K vitamini uygulamasi iilkeler
aras1 degiskenlik gostermekle birlikte proflaksi
uygulanmayan bolgelerde yenidogan hemorajik
hastalig1 gortilme sikliginin arttigi bilinmektedir (5,
13-15).

Ulkemizde ise Saglik Bakanlig1’nin
“Yenidoganlarda K Vitamini Uygulamasina Iligkin
2010/17 Sayili Genelge”’sinde dogum yapilan
merkezlerde yenidoganlara K vitamini uygulanmasi
ve usulleri yer almaktadir (10,11,20). Dolayisiyla K
vitamini proflaksisi genel tibbi uygulamalar arasinda
yer almaktadir.

Calismamizda degerlendirilen olgular 2019 yilinda
K vitamini temin siirecinde aksama yasandigi bir
donemde tespit edilmistir. Olgularin medikolegal
slirece yansima nedenlerine bakildiginda 6zellikle aile
ve hekim arasinda konu ile ilgili iletisim sorunlarinin
yasanmig oldugu goriilmektedir. Bu donemde K
vitamini temini ile ulusal boyutta bir sorun yasandig1
goriilmektedir. Medikolegal agidan uygulanmasi
tibben gerekli olan bu ilacin uygulanmamis olmasi
sorun tegkil ederken tedarik asamasinda yasanan
sorunlarin belgelenmis olmasi hekimlere herhangi bir
uygulama hatasi atfedilmesini 6nlemistir. Medikolegal
degerlendirmede hekimin tedavide giincel standart
uygulamalar1 yapmamasi1 durumu, beceri noksanligi
yahut hastanin tedavisini vermemesiyle gelisen zarar
malpraktis olarak tanimlanmaktadir. Dolayisiyla
hekimin uygulayamadigi tedavinin gerekcesini kayit
altina almasi ve idari mercileri durumdan haberdar
etmesi, bu bilgiyi de aile ile paylagsmasi gerekmektedir.
Olgular 6zelinde bakildiginda bir olguda da K vitamini
proflaksisinin onerildigi ancak temini ile ilgili sorun
yasandigr kayit altina alindigr goriilmiistiir. Diger
olgularda s6z konusu durum ile ilgili tibbi kayda
ulagilamamig; bu durumda malpraktis hususunda
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degerlendirme yapilamamis ve konu adli incelemeye
birakilmigtir. Medikolegal degerlendirme kayitli tibbi
belgeler ve adli belgeler iizerinden yapildigindan
tibbi degerlendirme digindaki konular1 adli mercilerin
taktirine birakmak gerekmektedir. Goriildiigi gibi
hekimlerin talep ettikleri ya da ulagsamadiklar1 tedavi
ya da proflaksi i¢in elzem olan ila¢ ya da hizmet ile
ilgili yeterli kayit tutmamalar1 ya da kaydr ilgili idari
mercilere ulastirmamalari durumunda medikolegal
sorunlar dogmaktatadir.

Klinik tablo degiskenlik gostermekle birlikte
ozellikle intrakranial kanamalar mortalitede artisa
neden olurken ciddi sekeller birakabilir (13,17-20).
Calismada incelenen olgularin tamaminda intrakranial
kanama saptanirken giincel norolojik muayenelerinde
belirgin norolojik sekel kaldig1 saptanmistir. Bu durum
klinik tablonun ciddiyetini ortaya koymaktadir (19-
22).

Amerikan Pediatri Akademisi (AAP), yenidogan
doneminde K vitamini eksikligine bagli kanamalari
onlemek amaciyla dogumda profilaktik K vitamini (1
mg) onermektedir (2). Bununla birlikte im uygulanma
sonrasinda ortaya cikabilecek komplikasyonlar
nedeniyle (lokal travma, damar, sinir zedelenmesi,
apse, osteomiyelit ve kanama) oral K vitamini
uygulamast da gilindeme gelmistir (2,15,18). Oral
uygulamada dogumda 2 mg, ikinci ve dordiincii
haftalarda ek doz seklinde Onerilmektedir (2,15,18-
22). Bununla birlikte oral K vitamini aile uyumu ve
aile saglik ile calisaninin is birligini gerektiren bir
konu oldugundan K vitaminin Ozellikle iilkemiz
kosullarida tek doz IM uygulamasinin pratikte daha
giivenilir ve etkin oldugu diisiiniilmektedir (2,19-
25). Herhangi bir nedenle proflaksi uygulanamayan
cocuklarda ailelerin K vitamini uygulamasinin 6nemi,
uygulanmadig hallerde olusabilecek riskler ve neden
uygulanamadigr hususunda bilgilendirilmesi, bu
bilgilendirmenin kayit altina alinarak idari merciler ile
paylasilmasi bircok medikolegal sorunun olusmadan
oniine gececektir. Kayit tutulmasi ve hastanin
bilgilendirilmesi yiikiimliiligii esastir.

Sonuc¢

Sonug olarak, yenidogan doneminde uygulanan K
vitamini profilaksisi yenidogan hemorajik hastaligi
gelisimini 6nlemede 6nem arz etmektedir. Ozellikle
intrakraniyal kanama ve buna bagh gelisebilecek
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hidrosefali, konviilziyon, ciddi psikomotor retardasyon
ve serebral hasara bagl sekeller gibi komplikasyonlari
biiyiik ol¢iide azaltacak bir uygulamadir.
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Oz

Girig: Ulkemizde ve tiim diinyada obezitenin sikhii giderek artmaktadir.
Obezite, ozellikle kardiyovaskiiler sistem ve solunum sistemi gibi yasamsal
onemli sistemleri de etkileyerek, mortalite ve morbiditeyi artirabilmektedir. Bu
anlamda obezitenin erken taninmasi ve komplikasyonlarinin onlenmesi hayati
onem arz etmektedir. Calismamizda, adélesan donemde obezitesi olan olgularin
elektrokardiyografi (EKG) ve solunum fonksiyon testlerinin (SFT) bulgulari
normal kiloda olan olgularla kiyaslanarak adolesan obezitesinin etkilerinin
degerlendirilmesi amaclandi.

Gere¢ ve Yontem: Calismamiza poliklinifimize bagvuran 10-18 yas aralifinda
olan adolesan olgular dahil edildi. Olgular viicut kitle indekslerine gore {i¢ gruba
ayrildi. Olgularin EKG ve SFT 6l¢iimleri alinarak ¢calisma verileri elde edildi. Elde
edilen veriler SPSS paket programi ile degerlendirildi.

Bulgular: Caligmamiza 156 olgu dahil edildi. Caligmamizda degerlendirilen EKG
parametrelerinden kalp hizi acisindan gruplar arasinda anlaml fark saptanmadi
(p=0,107). QT ve QTc a¢isindan olgu gruplari karsilastirildiginda, istatistiki agidan
anlamli fark saptandi (p<0,001). QT dispersiyonu ve QTc dispersiyonu acisindan
anlamli fark saptanmadi (sirasiyla p=0,314, p=0,624). Tp-e acisindan gruplar
arasinda anlamli derecede fark saptandi (p<0,05). Tp-¢/QT ve Tp-e/Qtc oranlari
acisindan gruplar arasinda anlamli fark saptanmadi (sirayla p=0,054, p=0,058).
Solunum fonksiyon testi sonuglarindan, FEV1, FEV1/FVC, PEF, FEF25-75
degerleri kiyaslandiginda, tiim gruplar arasinda istatistiki ac¢idan anlamli fark
saptandi (p<0,001).

Sonug¢: Calismamizda, obezitenin addlesanlarda solunum ve kardiyovaskiiler
sisteme olan etkilerinin EKG ve SFT ile oOnceden tespit edilerek olasi
komplikasyonlarin 6nlenebilecegi sonucuna vardik.

Abstract

Introduction: The frequency of obesity is increasing in our country and all over
the world. Obesity can also increase mortality and morbidity by affecting vital
vital systems such as the cardiovascular system and the respiratory system. In this
sense, early recognition of obesity and prevention of complications are of vital
importance. In our study, we aimed to evaluate the effects of adolescent obesity on
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patients with obesity and normal by compairing electrocardiography (ECG) and pulmonary function tests (PFT) findings.
Materials and Methods: Adolescent cases between 10 and 18 years of age were included in our study. Cases were divided into
three groups according to body mass index. ECG and PFT measurements of the patients were obtained and study data were obtained.
The data were evaluated with SPSS package.

Results: One hundred fifty six patients were included in our study. In our study, no significant difference was found between ECG
parameters in terms of heart rate (p=0,107). When Qt and QTc groups were compared, a statistically significant difference was
found (p<0.001). There was no significant difference in QT dispersion and QTc dispersion (p=0.314, p=0.624, respectively). There
was a significant difference between the groups in terms of Tp-e (p<0.05). There was no significant difference between the groups
in terms of Tp-e/QT ratio and Tp-e/QTc ratio (p=0.054 and p=0.058). When the values of FEV1, FEV1/FVC, PEF, FEF25-75 were
compared, a statistically significant difference was found between all groups (p<0.001).

Conclusion: In our study, we concluded that the effects of obesity on respiratory and cardiovascular system in adolescents can be

determined by ECG and PFT and possible complications can be prevented.

Giris

Obezite, viicut kitle indeksi (VKI) =30 kg/m?
olan patolojik olarak artmig viicut yag kiitlesi olarak
tanimlanirken, asir1 kilo ise VKI 25-30 kg/m? arasinda
degisen bir 6n evreyi tanimlar (1). Obezitenin goriilme
sikligr tipki erigkinlerde oldugu gibi cocuklarda da
hizla artmakta olup, ekonomik ve sosyal anlamda
da ciddi problemlere yol a¢gmaktadir. Diinya Saghk
Orgiitii tarafindan en riskli hastaliklardan birisi olarak
kabul edilen obezite viicudun endokrin, metabolik,
kardiyovaskiiler ve solunum sistemlerini etkileyerek
cok cesitli sorunlara sebep olabilen, multifaktoriyel,
oldukca kompleks bir hastaliktir (2). Obezitenin;
tip 2 diyabetes mellitus, yagh karaciger hastaligi,
hipertansiyon, miyokard enfarktiisii, felg, demans,
osteoartrit, obstriiktif uyku apnesi ve cesitli kanserler
gibi hastaliklarin riskini 6nemli 6l¢iide artirdigi, yasam
kalitesini azaltmanin yaninda yasam beklentisinde
de diisiise sebep oldugu icin Onemli bir saglik
sorunudur (3). Erigkin yaglarinda gordiigiimiiz obezite
komplikasyonlarinin temeli c¢ocukluk ve addlesan
doneminde atilmaktadir. Cocukluk ve adolesan
donemindeki prevalans caligmalarmin ve o6zellikle
obeziteye yonelik Onleyici girisimlerin dnemi hayati
oneme sahiptir.

Obez bireylerde aritmi siklig1, yapilan ¢aligmalarda
artmis  olarak bulunmustur (4). Ozellikle 12
derivasyonlu elektrokardiyografi (EKG)’den elde
edilen P dalga dispersiyonu, QT araligi, diizeltilmis
QT (“Corrected” QT-QTc), QT dispersiyonu ve
diizeltilmis QT dispersiyonu, miyokardin aritmilere
duyarliligimi gostermektedir ve ani kardiyak oliim riski
ile iligkili bulunmustur (5,6). P dalga dispersiyonu,
atrial aritmi gelisimini tahmin etme araclarindan
biridir ve P dalga dispersiyonunun uzamasi, atrial
aritmi agisindan riskin artmis oldugunu gosterir (7,8).

Son yillarda obezite ile astim birlikteligindeki artis,
obez bireylerde nefes darlig1 ve oksiiriik gibi solunum
sistemi problemlerine daha sik rastlanilmasi, obezite
ile astim ve diger solunum sistemi sorunlar1 arasinda
bir iligki olabilecegi ihtimalini akla getirmektedir (9).
Bu calismamizda, ad6lesan yas grubunda obezite tanisi
alan cocuklarda obezitenin EKG ve solunum fonksiyon
testlerinin (SFT) {lizerine etkisinin degerlendirilmesi
amaglanmustir.

Gerec ve Yontem

Calisma Popiilasyonu

Calismamiza, Aralik 2018-Nisan 2019 tarihleri
arasinda, kurumumuz cocuk sagligi ve hastaliklari
polikliniklerine kilo alma sgikayeti ile bagvuran
adolesanlar dahil edilmistir. Diinya Saglhk Orgiitii’niin
tanimladig1 sekilde, yaslari 10-18 olan addlesanlar
calismaya alinmistir (10). Arastirmamiza dahil edilen
adolesanlar VKI’ye gore obez (VKI =30 kg/m?), hafif
kilolu (VKI=25-30 kg/m?), normal kilolu (VKI=18-
25 kg/m?) olmak iizere ii¢ gruba ayrildi ve ¢aligmaya
toplam 156 hasta dahil edildi.

Altta yatan diyabetes mellitus, hipotiroidi, cushing
hastalig1, monogenik obezite gibi endokrin hastalig1
olanlar, bilinen herhangi bir kronik hastaligi, dogustan
veya edinsel ritim bozuklugu, hipertansiyon gibi
kardiyak bozuklugu olanlar, herhangi bir sebeple kalp
ritmini veya solunum fonksiyonlarii bozacak ilaglar
ve kortikosteroid kullananlar, ailesel hiperlipidemi
Oykiisii olanlar, noromiiskiiler hastalik, laringomalazi,
kraniyofasiyal sendrom veya genetik hastaligi
olanlar, solunum sistemine ait ventilasyon bozuklugu
yapabilecek bronsektazi, bronsiyal astim gibi hastalig1
olanlar, sigara kullanan ad6lesanlar, VKI <18 kg/m?
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olanlar, mental retardasyonu olanlar, EKG ve SFT’ye
uyum saglayamayan hastalar, herhangi bir nedenle
ailesi tarafindan aydinlatilmis onami imzalanmayan
ve caligmaya katilmay1 reddeden hastalar, 10-18 yas
aralig1 disinda kalan hastalar ¢calismaya dahil edilmedi.

Bu calisma i¢in kurumumuz Etik Kurulu’ndan
05.10.2018 tarihli 2015-KAEK-86/12-120 sayili
etik kurul onayi alindi ve tiim asamalar Helsinki
Bildirgesi'ne uygun olarak yiiriitiildii.

Elektrokardiyografik Degerlendirme

Calismaya alinan adolesanlarin  antropometrik
Olclimleri alind1 ve dijital ortama aktarilan standart
12 derivasyonlu EKG ile kalp hizi, QT ve QTc
Olctimleri, QT dispersiyonu, QTc dispersiyonu, Tp-
e, Tp-e/QT, Tp-e/QTc oranlar1 manuel hesaplandi.
Kalp hizt ol¢iimleri, DII derivasyonundan ardisik
ic atimimn ventrikiil hiz1 hesaplanarak ortalamasinin
almmas ile elde edildi. EKG kaydi alinacak olan
hastalara, 30 dakika Oncesinde egzersiz yapmamasi,
kafein almamasi, 20 dakika boyunca istirahat etmesi
belirtilerek degerlendirilmeye alindi. Tim EKG
Olctimleri ayni hekim tarafindan yapildi. Uygun
kosullar saglandiktan sonra olgulardan sirtiistii
pozisyonda standart derivasyon pozisyonlar: ile
ProMedic PRMECG-12A 12 kanalli EKG cihaz ile
10 mm/mV amplitiit ve 25 mm/sn hizda EKG kayd1
alarak arastirma verileri elde edildi.

QT intervalleri; QRS kompleksinin baglangicindan
baglayarak, TP taban c¢izgisine doniisii olarak
tanimlanan T dalgasinin sonuna kadar alindi. QT
dispersiyonu, farkli derivasyonlarda ~maksimum
ve minimum QT aralif1 arasindaki fark olarak
belirlendi. QT mesafesi, kalp hizina gore degiskenlik
gosterdiginden, Bazett formiilii ile diizeltilerek QTc
hesaplandi. T dalgasinin en yiliksek amplitiide ulastig1
nokta ile T dalgasinin bittigi yer arasindaki siire Tp-e
intervali olarak hesaplandi.

Solunum Fonksiyonlarinin Degerlendirilmesi

Solunum fonksiyon testleri i¢in katilimeilara gogiis
ve karin hareketlerini kisitlayacak giysiler giymemesi,
testten iki saat Oncesine kadar yemek yememesi,
testten 30 dakika Once agir egzersiz yapmamasi,
kafein almamasi belirtildi ve test dncesi 10 dakika
istirahat etmeleri saglandi. Tiim katilimcilara ayni
hekim tarafindan test uygulandi. Test 6ncesi hekim
tarafindan katilimcilara burnunun test esnasinda
klipsle kapatilacagi, akcigerler biitiiniiyle hava
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doluncaya kadar nefes almasi, test cihazinin agizligini
hava kagirmayacak sekilde dudaklarinin arasinda
stkica kavramasi, tiim giiciiyle ve olabildigince
hizli1 nefes vermesi gerektigi anlatilarak uygulamali
olarak gosterildi. Test pediyatrik uyumlu VYNTUS®
I0S SPIROMETRY cihazi kullanilarak uygulandi
ve FEV1, FEV1/FVC, PEF ve FEF25-75 parametre
degerleri hesaplandi. Her katilimcr igin test ii¢ kez
tekrarlanarak, elde edilen ideal ii¢ kayittan uygun olani
arastirma verilerini elde etmek i¢in kullanildi.

Istatistiksel Analiz

Aragtirmamizda elde edilen veriler, SPSS
(Statistical Package for Social Sciences; SPSS Inc.,
Chicago, IL) 17.0 programinda degerlendirildi. Ttiim
veriler icin ortalama ve standart sapma degerleri
hesaplandi. Verilerin normal dagilima uygunlugu
Kolmogorov-Smirnov testi ile arastirildi. Normal
dagilima uyan gruplarin karsilastirilmasinda t-testi
ve One-Way ANOVA, normal dagilmayan gruplar
arasindaki fark Pearson ki-kare, Kruskal-Wallis testleri
ile degerlendirildi. Istatistiksel anlamlilk diizeyi
p<0,05 olarak kabul edildi.

Bulgular

Calismamiza dahil edilen addlesan yas grubunda
156 olgunun; 74’1 erkek (%47.,4), 82’si kiz (%52.,6),
olgularin yag ortalamasi 14,47+1,75 yil idi. Olgular
VKI’lerine gore normal (n=59, %37.8), hafif kilolu
(n=47, %30) ve obez (n=50, %32,2) olarak ii¢ gruba
ayrildi. Normal kilolu olgularin yas ortalamasi
14,71£1,64 yil, hafif kilolu olgularin yag ortalamasi
14,62+1,65 yil, obez olgularin yas ortalamasi ise
14,04+1,94 yil olarak hesaplandi. Caligmamizdaki
olgular VKI'ye gore karsilastirildiginda, her grup
icinde yas ortalamalart ve cinsiyetler acisindan
istatiksel anlamli fark saptanmadi (p>0,05).

Normal, hafif kilolu ve obez gruplarda c¢alisilan
EKG parametrelerinin ortalama, standart sapma (SD),
ortanca ve en yiiksek-en diisiik degerleri Tablo 1’de
goriilmektedir. Obez ve hafif kilolu olgu gruplar
ile normal kilolu grup, QT, QTc, QT dispersiyonu,
QTc dispersiyonu, Tp-e ve Tp-e/QT orani agisindan
karsilastirildi. QT degeri agisindan normal grup, hafif
kilolu ve obez grupla kiyaslandiginda, istatistiksel
olarak anlamli derecede farkli bulundu (p<0,001).
Benzer sekilde QTc degeri acgisindan normal grup,
hafif kilolu ve obez grupla kiyaslandiginda istatistiksel
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Tablo 1. Adolesanlarin elektrokardiyografik degerleri
Ortalama + SS Ortanca Minimum-maksimum
EKG | Normal kilo | Hafif kilo Obez Normal | B8 | e, | Normal | Hafif kilo | Obez
parametresi kilo
280,0- 292 .0-
QT 3494143353 | 353,05+28,76 | 370,18+28,01 | 351,0 351,5 | 3730 4200 4400 288.,0-464.0
QTe 407,12+3227 | 423.0+36,1 | 4394243079 | 4045 | 4270 |4405 |2240- 3350- 13590 5060
5040 517,0
gT . 19,14x11,79 21,87«11,99 2224+11,0 16,0 20,0 180 4,0-48,0 2,0-48,0 8,0-56,0
ispersiyonu
ch . 2497+17,58 27,71x15,69 27,18+12,7 220 26,5 23,5 2.0-82,0 2.0-82,0 12,0-59,0
ispersiyonu
Tp-e 71,5+13,36 75,69+12,28 77,5+11,54 72 76 770 8,0-94,0 40,0-96,0 | 54,0-102,0
Tp-e/QT 0,22+0,04 0,21+0,03 0,22+0,03 0,23 0,21 0,22 0,16-0,29 |0,15-0,29 |0,12-0,32
Tp-e/QTc 0,20+0,03 0,19+0,03 0,19+0,04 0,20 0,19 0,19 0,12-026 |0,12-0,27 |0,12-0,26
SS: Standart sapma, EKG: Elektrokardiyografi

olarak anlamli farklilik saptandi (p<0,001). QT
dispersiyonu ve QTc dispersiyonu acisindan normal
kilolu, hafif kilolu ve obez gruplar karsilastirildiginda
aralarinda istatistiksel oalrak anlamli derecede farklilik
saptanmadi (sirastyla p=0,314, p=0,624).
Caligmamizda Tp-e degerleri normal grup ile
hafif kilolu ve obez grupta karsilastirildiginda
istatistiki acidan anlamli derecede farklilik saptandi
(p<0,05). Tp-e/QT oram karsilastirildiginda gruplarda
istatistiksel olarak ©nemli farklilik saptanmadi
(p=0,054) Tp-e/QTc orami acisindan da gruplar
arasinda istatistiksel anlamli fark yoktu. (p=0,058).
Kalp hizi ortalama + SS degerleri; normal, hafif kilolu
ve obez grupta sirasiyla 83,79+16,98, 84,94+13,63
ve 83,44+11,17 olarak bulundu. Normal kilolu grup
ile hafif kilolu ve obez grup kalp hizi agisindan
kiyaslandiginda istatistiksel olarak anlamli fark
saptanmadi (p=0,147). Calismamizda istatistiksel
olarak anlaml farklilik saptanan parametreler igin
post-hoc ¢oklu karsilagtirma testleri yapildi. QT
degeri, normal grup ile obez grup arasinda anlamli
bulundu (p<0,05). QT degeri agisindan etki degeri
epsilon kare hesaplandiginda e’= 0,08 bulundu. Cohen
kriterlerine gore orta-biiyiik etki diizeyine sahip

bulundu. QTc degeri agisindan ise normal grup ile obez
grup arasinda, hafif kilolu ve obez grup arasinda, hem
de normal grup ile hafif kilolu grup arasinda istatistiki
acidan anlamli fark bulundu (p<0,05). Etki degeri e’=
0,14 bulundu ve biiyiik bir etki biiyiikliigii degerine
sahip oldugu saptandi. Tp-e degeri agisindan, normal
ile hafif kilolu, hafif kilolu ve obez, normal ve obez
gruplar arasinda istatistiki agidan anlamli fark saptandi
(p<0,05). Etki degeri e’=0,052 olarak hesaplandi ve
orta etki degeri biiyiikliigiine sahip oldugu saptandu.
Calismamizda yer alan olgu gruplari, solunum
fonksiyon testinde yer alan FEV1, FEV1/FVC, PEF
ve FEF25-75 parametreleri agisindan karsilastirildi
(Tablo 2). Solunum fonksiyon testi sonucunda
Olciilerek calismamizda degerlendirilen FEV1, FEV1/
FVC, PEF ve FEF25-75 degerlerinin hepsi icin normal,
hafif kilolu ve obez bireyler arasinda istatistiki agidan
anlamli derecede fark bulundu (p<0,001). Solunum
fonksiyon test parametreleri acisindan gruplar arasi
istatistiki anlamli fark bulundugundan, farkin hangi
gruplar arasinda oldugunu saptamak icin, post-hoc
analizleri yapildi. FEV1 degeri acisindan normal
grup ile hafif kilolu olgular arasinda ve normal kilolu
olgularla obez olgular arasinda istatistiki acidan

Tablo 2. Adolesanlarin solunum fonksiyon testi degerleri

Normal Hafif kilolu Obez p
FEV1 97,35+13,12 88,65+13.83 86.48+9.,65 <0,001
FEV1/FVC 87,779 44 84,12+7,39 81,88+7,0 <0,001
PEF 4,84+0,96 4,17+0,88 3,83+0,84 <0,001
FEF 25-75 98,04+21 .47 98.,88+17,11 94,07+13,01 <0,001
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anlamli fark saptandi (p<0,001). Hafif kilolu olgular
ile obez olgular arasinda ise istatistiki acidan fark
saptanmadi (p=0,769). Etki degeri e’=0,134 olarak
bulundu ve FEV1 agisindan Cohen kriterlerine gore
biiyiik etki diizeyine sahip oldugu goriildii. FEV1/FVC
degeri acisindan, normal olgularla hafif kilolu olgular
arasinda anlaml fark saptanmazken (p=0,066), obez
olgular normal olgulara goére anlamli derecede farkli
olarak bulundu (p<0,001). Etki degeri ise e¢’=0,09
olarak hesaplandi ve orta-biiyiik etki degerine sahip
oldugu saptandi. PEF degeri agisindan normal olgular
ile hafif kilolu olgular arasinda istatistiksel olarak
anlamli fark saptanmazken (p=0,156), normal kilolu
olgular ile obez olgular arasinda ise istatistiksel olarak
anlamli fark vardi (p<0,001). Etki degeri €?=0,29 olup
biiyiik etki diizeyine sahip oldugu saptandi. FEF25-
75 degeri acisindan normal ve hafif kilolu olgular
arasinda istatistiksel anlamli fark bulunmazken
(p=0,416), normal ve obez olgular anlamli derecede
farkli bulundu (p<0,05). Etki degeri €?=0,09 ile Cohen
kriterlerine gore orta-biiyiik etki degerine sahip oldugu
gozlendi.

Tartisma

Oberzite, giiniimiizde gelismis ve gelismekte
olan iilkelerde siklig1 giderek artan en 6nemli halk
saglig1 sorunlarindan birisidir (3). Viicuttaki agirlik
artisgindan farkli olup, yag dokusunun anormal ve
saglig1 bozacak diizeyde artig1 olarak tanimlanabilir.
Eriskin cagda oldugu gibi c¢ocukluk c¢aginda da
artan obezite sikligi, saglik agisindan cesitli riskler
barindirmaktadir. Cocukluk doneminde obez olan
bireylerin, erigkin donemde de obezite acisindan
risk tasidigr bilinmektedir (3,11). Cocukluk cagi
obezitesinin bir diger 6nemi de pek c¢ok kronik
hastaliga zemin hazirlamasindan kaynaklanmaktadir.
Obezite ve obeziteyle iligkili mortalite riskini artiran
baglica durumlar arasinda, hipertansiyon, koroner
kalp hastaligi, kardiyak aritmiler ve ani kardiyak
Oliim, astim gibi pek ¢ok kronik hastalik sayilabilir
(3/4,12). Bu nedenle obezitenin ve obeziteyle iligkili
komplikasyonlarin tedavisi ve onlenmesi 6nemlidir.

Obezitenin c¢esitli EKG anormalliklerine sebep
olabilecegi bilinmektedir. Ozellikle, EKG ile iliskili
bir takim anormalliklerin ani 6liim ile iligkilendirildigi
cesitlicalismalar mevcuttur. Obezitede beklenen baglica
EKG degisiklikleri P dalgas1 morfolojisinde degisiklik,
QRS voltajinda azalma, bazi derivasyonlarda T
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dalgasinda diizlesme, QT ve QTc araliginda uzamadir
(13,14). Kardiyak aritmi siklig1 da obez olgularda
artmig bulunsa da, sol ventrikiil hipertrofisi ve uyku
apne sendromuyla da iligkili olabilir (15). Ayrica,
ventrikiiler ve supraventrikiiler ektopik atimlarin,
atriyoventrikiiler bloklarinda goriilebilecegini bildiren
calismalar mevcuttur (16). Obezitede meydana
gelen EKG degisiklikleri biiyiik oranda kilo kaybi
sonrasinda geri doniigliidiir (15,16). Calismamizda ele
alian hasta grubuna ait EKG kayitlarinda herhangi bir
ileti veya ritim bozuklugu saptanmadi.

Basit obezitesi olan ¢ocuklarda, kalp hizinin
normal viicut agirligindaki cocuklara gore daha yiiksek
olabilecegini bildiren ¢alismalar mevcuttur (6,14,17).
Bunda artmis adipoz dokuya adaptasyonun etkili
olabilecegi diisliniilmektedir (6). Calismamizda ise
obez ve hafif kilolu ¢ocuklar ile normal kilolu ¢ocuklar
arasinda kalp hizi acisindan istatistiksel olarak anlamli
bir degisiklik saptanmadi.

Obezitede ventrikiiler aritmilere egilimin arttigini
gosteren calismalar mevcuttur (14,18). Ventrikiiler
aritmiler, EKG parametrelerinden QT, QTc, QT
dispersiyonu ve QTc dispersiyonudur. QT ve QTc
uzamast ventrikiil repolarizasyonunun uzadigini,
QT dispersiyonu ve QTc dispersiyonu artisi ise
repolarizasyonun homojen olmadigini ve aritmilere
karst duyarlibk artist oldugunu gosterir (18).
Altmig obez cocuk iizerinde yapilan bir ¢alismada,
QT dispersiyonu degerinin kontrol grubuna gore
anlamli diizeyde arttig1 belirtilmistir (19). Serum
instilin  diizeyindeki artig ile birlikte ventrikiil
repolarizasyonunun akut olarak uzayabildigi ve QT
dispersiyonu degerinin artig1 saptanmustir (20,21).
Pek ¢ok calismada, obezlerde QT ve QTc intervalinin
uzadigi, ancak bu durumun kilo kaybi sonrasi geri
doniigli bir degisiklik oldugu belirtilmistir (16,22).
Ancak bu durumun geri doniiglii olmadigini da savunan
calismalar mevcuttur (23,24). Ayrica bazi ¢caligmalarda
obezite ile QTc intervali arasinda bir iligki bulunmadig:
da savunulmaktadir (25). Calismamizda ele alinan
normal kilolu, hafif kilolu ve obez gruplar QT, QTc,
QT dispersiyonu ve QTc dispersiyonu degerleri
acisindan kargilastirildi. QT degeri, obez grupta
normal kilolu gruba gore istatistiksel olarak anlamli
derecede artmis bulundu. QTc degeri ise, normal
kilolu ile hafif kilolu grup arasinda, normal kilolu
ile obez grup arasinda ve hafif kilolu ile obez grup
arasinda istatistiksel olarak anlamli derecede artmig



Akkus ve ark. Obezitenin Elektrokardiyografi-Solunum Fonksiyon Testlerine Etkileri 207

bulundu. Calismamizda kardiyak repolarizasyon
gostergelerinden birisi olan QT dispersiyonu ve
QTc dispersiyonu da degerlendirilmis ancak gruplar
arasinda istatistiksel anlamli fark saptanamamuisgtir.
Bunun olasi nedenleri, obezitenin QT dispersiyonu ve
QTc dispersiyonu degerlerini etkilememesi olabilecegi
gibi, calismamizda ele alinan hasta grubunun heniiz
adolesan donemde olmalarma bagl kardiyovaskiiler
sistemin heniiz etkilenmemis olmasidir.

Kardiyak repolarizasyonu gosteren bir diger
EKG parametresi olan Tp-e intervali, ventrikiil
repolarizasyon dispersiyonunda artis gosterir ve bu
parametrenin artigl ile ventrikiiler aritmi riskinin arttig1
sOylenebilir. QTc intervali normal olan hastalarda
bile ventrikiiler aritmileri ve ani Oliimii 6ngoren
Tp-e intervalinin obezlerde ventrikiiler aritmiler
icin invaziv olmayan EKG tarama yontemi olarak
kullanilabilecegini belirten ¢alismalar mevcuttur (26).
Tp-e/QT oraninin da ventrikiiler aritmi ve ani 6liim
riski acisindan kullanilan bir diger duyarli parametre
olabilecegi bildirilmistir (26,27). Cocukluk c¢aginda,
Tp-e intervalini ani o6lim riskiyle iligkili olarak
degerlendiren, kardiyak mortalite lizerine etkilerini
net olarak aciklayan bir calismaya tarafimizca
rastlanmamigtir. EKG’de rutin 6lciilen bir parametre
olmadigindan, Tp-e intervali acisindan yasa gore
normal degerleri de bilinmemektedir. Calismamizda
olgular arasinda Tp-e/QT oran1 ve Tp-e/QTc orani
acisindan istatistiki agidan anlamli fark saptanmazken,
Tp-e intervali hafif kilolu ve obez gruplar ile normal
kilolu grup arasinda karsilastirildiginda, istatistiksel
olarak anlamli derecede artis oldugu saptandi. Bu artis,
kardiyak etkilenme veya mortalitede artig acisindan
bir risk faktorii olarak degerlendirilebilir.

Obezitenin sistemik komplikasyonlarindan birisi
de solunum sistemini ilgilendiren komplikasyonlaridir.
Obezitede goriilen solunum sistemi semptomlarinin
mortalite ve morbiditeyi artirdigina yonelik caligsmalar
mevcuttur  (9,28,29). Solunum sistemindeki bu
semptomlar, akcigerler saglikli olsa da toraks ve
diyafragmaya olan etki ile de meydana gelebilmektedir
(29). Bu bireylerde 6zellikle FEV1°’deki azalmanin,
mortalite ve morbiditeyi artirdigr belirtilmistir (30).
Yine bir bagka calismada obez kadinlarda, normal
kilolu bireylere gore FEV1, FEV1/FVC, FEF25-75
degerlerinin anlamli derecede diisiik oldugu, hem erkek
hem de kadinlarda kilo kaybi ile FEF25-75 degerinin
arttigi ve nefes darligi semptomlarinin kayboldugu

bildirilmistir (31). Solunum fonksiyon testlerindeki
parametrelerden ozellikle FEV1 ve PEF santral hava
yollar1 ve ekspiratuar kas giicii ile alakal1 iken, FEF25-
75 kiiciik hava yolu direncini gosteren bir parametredir.
Calismamizda incelenen olgu gruplarinda, FEV1
degeri agisindan normal olgulara goére hem hafif
kilolu hem de obez grupta istatistiksel olarak anlamli
derecede diisiik oldugu saptandi. PEF degeri acisindan
da, normal kilolu olgularla kiyaslandiginda, obez
grupta anlamli derecede diisiik oldugu go6zlendi.
FEV1/FVC orani da, restriktif akciger hastaliklarinda
artarken, obstriiktif hastaliklarda ve hava yolu darlig1
durumlarinda azalir. Calismamizda normal kilolu
gruba gore, hafif kilolu grup ve obez grupta da anlamli
diizeyde azaldig1 gosterilmistir. Bu sonuglarla, obez
bireylerde astim bulgular1 gelisiminin VKI’deki artig
ile paralellik gosterdigi sdylenebilir.

Bu calismada bazi simirlamalar mevcuttur.
IIk olarak calismamiz uzun siireli planlanmis bir
prospektif calisma olmadigindan, obez ve hafif
kilolu olgular acisindan bulgularin geri doniislii olup
olmadi§1 degerlendirilemedi. Ikinci olarak, elde edilen
bulgularin uzun donemdeki anlamliligi acisindan
bir bulgu vermemektedir. Uciincii olarak, 6rneklem
sayist diisiik oldugundan ve tek merkezli bir ¢alisma
oldugundan, elde edilen verilerin genis katilimli ve
cok merkezli caligmalarla dogrulanmasi gereklidir.
Tiim bunlara ragmen, calismamiz cocukluk caginda
obez hastalarda Tp-e intervali, Tp-e/QT oran1 ve Tp-e/
QTc oram ile ani 6liim riskini degerlendiren sinirh
sayidaki ¢calismadan biri olmasi ile bu alanda yapilacak
caligmalara yol gosterici olma niteligi tagimaktadir.

Sonuc¢

Bu calismada, obezitenin kardiyovaskiiler ve
solunum sistemi lizerine morbidite ve mortaliteyi
artirict etkilerinin, invaziv olmayan EKG ve SFT
ile Onceden belirlenerek, Onlemlerin daha erken
almabilecegi ve Oliimciil sonuglarin Onlenebilecegi
sonucuna vardik. Sonuglarimiz1 dogrulamak i¢in uzun
siireli takip ve genis Olcekli prospektif caligmalara
ihtiyac vardir.

Etik

Etik Kurul Onay:: Bu ¢aligma i¢cin kurumumuz Etik
Kurulu'ndan 05.10.2018 tarihli 2015-KAEK-86/12-
120 sayili etik kurul onay1 alindi ve tiim asamalar
Helsinki Bildirgesi’ne uygun olarak yiiriitiildii.
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Cikar

Catismasi: Yazarlar tarafindan  c¢ikar

catigmasi bildirilmemistir.

Finansal Destek: Yazarlar tarafindan finansal

destek almadiklart bildirilmistir.
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Abstract

Introduction: Gastroesophageal reflux disease (GERD) and esophageal
dysmotility are frequent in esophageal atresia (EA) patients. The aim of this study
was to assess the role of intraluminal impedance (MII-pH) in the evaluation of
GERD in children with repaired EA.

Materials and Methods: The medical records of 13 pediatric patients with
repaired Gross type C EA were reviewed retrospectively. The MII-pH recordings
were analyzed by software automatically and the results were then reviewed
manually. The results of barium studies including upper gastrointestinal tract
series and videofluoroscopic swallowing studies were also reviewed to evaluate
dysmotility.

Results: The most common extra-esophageal and esophageal complaints were
recurrent pulmonary infections (92%) and dysphagia (77%). pH measurements
showed a median reflux index (RI) of 3.8% (0.1-35.4) with 38% (n=5) of patients
having pathologic RI (RI>5%). In impedance analyses, 70% of the reflux episodes
were non-acidic (4< pH). Percent of patients having non-acidic retrograde bolus
movements (RBM) above 95" percentile of normal values was 38% (n=5). Five
of the 8 patients with normal pH monitoring results had pathological non-acid
RBM in impedance analyses. Esophageal motility problem was a common finding
(n=10, 77%) followed by pharyngeal phase problems (n=5, 38.5%) in contrast
studies.

Conclusion: Majority of the RBM in repaired EA patients were non-acidic which
would have gone undetected with standard pH monitoring. Half of the patients
with pathologic reflux indices could only be detected by impedance monitoring.
MII-pH monitoring should be preferred over conventional pH monitoring in the
surveillance of EA patients.

Oz

Giris: Gastroozofageal reflii hastaligi (GORH) ve 6zofageal dismotilite 6zofagus
atrezisi (OA) hastalarinda sik goriiliir. Bu caligmani amaci, onarilmig OA’l1
cocuklarda GORH’nin degerlendirilmesinde intraluminal impedansin (MII-pH)
roliinii degerlendirmektir.

Gere¢ ve Yontem: Onarilmis Gross tip C OA’ll 13 pediyatrik hastanmn tibbi
kayitlar1 retrospektif olarak incelendi. MII-pH kayitlarinin yazilim tarafindan

otomatik olarak analiz edilmesiyle elde edilen sonuglar manuel olarak tekrar
gozden gecirildi. Dismotiliteyi degerlendirmek icin, iist gastrointestinal sistem
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kontrastli calismalarini ve videofloroskopik yutma ¢alismalarini igeren baryumlu tetkiklerin sonuglar1 gézden gecirildi.

Bulgular: En sik goriilen ekstra-6zofageal ve 6zofageal yakinmalar sirasiyla tekrarlayan akciger enfeksiyonlart (%92) ve disfajiydi
(%77). pH ol¢timlerinde ortanca reflii indeksi (RI) %3,8 (0,1-35,4) olarak saptanirken hastalarin %38’i (n=5) patolojik RI (RI >%>5)
degerlerine sahipti. impedans 6lciimlerinin analizinde, reflii epizodlarinin %70’i non-asidik karakterdeydi (4< pH). Non-asidik
retrograd bolus hareketlerinin (RBH) sayis1, normal degerlerin 95. persentilinin {izerinde olan hastalarin oran1 %38 (n=5) idi. pH
monitorizasyonu sonuglari normal olan 8 hastanin 5’inin impedans analizinde patolojik non-asidik RBH saptandi. Ozofageal motilite
sorunu kontrasth ¢caligmalarda en sik goriilen bulguyken (n=10, %77), bunu faringeal faz sorunlar1 (n=5, %38.5) izlemekteydi.
Sonug: Onarilmis OA hastalarinda goriilen RBH nin cogunlugu non-asidik karakterdeydi ve standart pH monitorizasyonu
kullanilsaydr saptanamayacakti. Patolojik reflii indekslerine sahip hastalarin yarisi ancak impedans monitorizasyonu ile tespit
edilebildi. OA hastalarmin siirveyansinda MII-pH monitorizasyonu konvansiyonel pH monitorizasyonuna tercih edilmelidir.

Introduction

Esophageal atresia (EA), with or without a
tracheoesophageal fistula (TEF), is the most common
congenital anomaly of the esophagus with a prevalence
of 2.4 per 10,000 births (1). Advances in pre- and
postoperative care and surgical techniques have led
to a better prognosis with reported survival rates of
over 90% (2). This excellent survival outcome has
shifted current focus from mortality to management of
long-term complications in patients with repaired EA.
Gastrointestinal and respiratory problems are not only
common in the long-term follow-up but also related
with significant post-surgical morbidity in these
patients (3.4).

Gastroesophageal reflux (GER) and esophageal
dysmotility occur frequently following surgical repair
of EA (5). Gastroesophageal reflux disease (GERD)
which is defined as GER leads to troublesome
symptoms that affect daily functioning and/or
complications is common after surgical repair of EA
in children with a reported prevalence of 20% to 63%
in different studies (6). Given the high prevalence
and related complications, it is vital to appropriately
monitor and treat GERD in this population (5).
Combined multichannel intraluminal impedance and
pH monitoring (MII-pH) is a sensitive tool in the
objective evaluation of pediatric GERD (7). Detecting
both acidic and non-acidic refluxate, differentiating
intraesophageal content state (liquid or gas),
determining the height of the reflux, distinguishing
between swallow and reflux and making possible to
establish a temporal association between symptoms
recorded during the test and both non-acid and
acid refluxate are the main advantages of MII-pH
monitoring over conventional pH monitoring (8.9).
Multiple studies have reported that GER in children
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with EA is mostly non-acid or weakly acid which can
be missed with conventional pH monitoring (6).

The aim of this study was to assess the role of MII-
pH monitoring in the evaluation of pediatric patients
with repaired EA who had esophageal and/or extra-
esophageal symptoms suggestive for GERD and to
determine the reflux characteristics.

Materials and Methods

Study Design and Patients

This was a retrospective chart review study.
Pediatric patients with repaired EA who underwent
MII-pH monitoring between May 2016 and May 2018
were enrolled in the study. Patients who underwent
MII-pH monitoring for the evaluation of symptoms
suggestive of GERD (esophageal complaints like
dysphagia, persistent vomiting and extra-esophageal
complaints like recurrent pulmonary infections,
chronic coughing, asthma/wheezing) were included
in the study. Isolated TEF, esophageal replacement
therapy and tube feeding were exclusion criteria. All
available medical records of eligible patients were
included in further data analysis. Demographic data
(gender, birth weight, gestational age, age at primer
repair, age at MII-pH monitoring), medication history
at the time of impedance procedure, type of EA and
performed surgical procedure, symptomatology
necessitating MII-pH monitoring and swallowing
characteristics of patients were collected from medical
records. The reports of upper gastrointestinal tract
(UGT) series were also reviewed when available.
Recurrent pulmonary infections were defined as two
or more pneumonia episodes in a 1-year period (10).
Non-interventional Clinical Research Ethics Board of
the hospital approved the study (GO 21/107,2021/02-
38). The study has been conducted in accordance with
the principles set forth in the Helsinki Declaration.
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MII-pH Monitoring Protocol

MII-pH monitoring was performed over a 24-
hour period with age-appropriate MII-pH catheters.
Catheter replacement was performed on an outpatient
setting in the pediatric gastroenterology clinic. We
used age-appropriate Greenfield (Dover, USA) single
use pH-MII catheters (6.4 French, 6 impedance
channels, 1 pH antimony channel) to perform 24-hour
MII-pH studies. At the beginning of the procedure pH
electrode was calibrated using pH 4.0 and 7.0 buffer
solutions. The catheter was introduced nasally, and
the approximate position of the probe was calculated
according to Strobel’s formula (11). The position of pH
probe was confirmed with a chest X-ray and corrected
if necessary. All acid suppressive and prokinetic
therapies or drugs affecting lower esophageal sphincter
function were discontinued at least 7 days before
the procedure. Symptoms, body position (upright or
recumbent), food/beverage intake, sleep periods and
daily activities were asked to be recorded by parents
during MII-pH monitoring.

The MII-pH recordings were analyzed by software
(MMS, version 9.1w, Enschade, the Netherlands)
automatically following an initial manual review to
delete artifacts (acid/alkaline limits: pH 4.0 and 7.0;
minimum reflux duration: 5 seconds; air threshold:
5,0009). Finally, all reflux events identified
by software were reviewed manually for any
misinterpretation. Parameters analyzed in this study
were as follows: number of pH changes to <4; reflux
index [(RI); percent time with esophageal pH <4];
number of long (>5 minutes) acid exposures; longest
acid exposure (minutes); number of retrograde bolus
movements (RBM); number of acidic (pH <4), weak
acidic (4= pH <7) and weak alkaline (pH =7) RBM;
number of liquid/mixed RBM; and number of proximal
RBM (RBM reaching at least the second uppermost
impedance channel); symptom index (SI) for reflux;
and symptom association probability [(SAP); window
of 2 minutes before and after a reflux event]. An RI
>5% was considered to be abnormal (12). SI =50%
and SAP =95% were considered positive.

Videofluoroscopic Swallowing Study

The swallowing functions of all patients were imaged
and recorded during a videofluoroscopic swallowing
study (VESS) by a swallowing therapist and a radiologist
as reported from our center before (13). Oral phase

dysfunction, laryngeal penetration, aspiration, abnormal
esophageal body function, and reflux were identified
based on the previously proposed definitions (14). The
results were reviewed particularly for aspiration and
abnormal esophageal body function.

Data Analysis

All data were summarized in a descriptive
fashion. No statistical testing was performed. Data
were presented using descriptive statistics [mean =+
SD, and median with range (minimum-maximum)]
for continuous variables, and frequencies (n, %) for
categorical variables].

Data Availability

The data associated with the paper are not publicly
available but are available from the corresponding
author on reasonable request.

Results

There were 13 patients (5 females and 8 males) with
repaired EA who underwent MII-pH monitoring for
symptoms suggestive of GER. Patient demographics
were summarized in Table 1. None of the patients
had long gap EA. All the patients were Gross type C
(EA with distal TEF). Repeated bougie dilations were
performed in 3 patients (23%) due to post operative
anastomotic strictures and 2 patients (15%) had a
history of esophageal food impaction. The most
common extra-esophageal and esophageal complaints
among patients necessitating a MII-pH monitoring
and VFESS were recurrent pulmonary infections (92%)
and dysphagia (77%), respectively (Table 1). Refusal
of feeding, history of food impaction, swallowing
difficulties, coughing/chocking during meal and
sensation of food stuck in the chest were accepted as
signs of clinical dysphagia.

MII-pH Monitoring

The results of MII-pH monitoring are summarized
in Table 2. pH measurements showed a median RI of
3.8% (0.1-35.4) with 38% (n=5) of patients having RI
>5%. The total and median numbers of reflux episodes
(pH <4) were 618 and 30 (3-233), respectively. Fifty-
three episodes (8.6%) were pH-only reflux events
which were defined as a decrease in pH to <4 in the
absence of reflux detected by impedance monitoring.

J Curr Pediatr 2022;20:209-20
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Table 1. Demographic characteristics of study patients Table 2. Results of pH-impedance monitoring

Number 13 Recording duration, minutes, median 1,453 (1,068-1,501)
(minimum-maximum) K ’ K

Gender (female/male) 5/8 pH monitoring results

Age at MII-pH monitoring, years, median | . ¢ (13-13.5) Total number of reflux episodes with | ¢ o

(minimum-maximum) ’ ’ ’ H <4
p

Age at primer re.:pair, days, median 2 (1-74) Reﬂpx episodes, median (minimum- 30 (3-233)

(minimum-maximum) maximum)

Birth weight, grams, mean + SD 2594 + 1083 Reflux episodes >5 minutes, n (%) 46/618 (13%)

. . .. Reflux index, median (minimum- .
Gest?ltlonal age, weeks, median (minimum- 38 (30-42) maximum) 3.8(0.1-35.4)
maximum)
; ) ; Reflux index >5%, n (%) 5 (38%)

“Acid suppressive therapy at the time of 7 (54%

MII-pH monitoring (54%) Impedance results

Bronchodilator therapy at the time of MII- 11 (84.6%) Total number of REM 26

pH monitoring D7 RBM, median (minimum-maximum) 43 (3-96)

Symptoms, n (%) Acidic RBM, median (minimum- 14 (0-38)
maximum)

Dysphagia 10 (77%) Non-acidic RBM, median (minimum- 31 (1-67)

Persistent vomiting 2 (15%) maximum)

Recurrent pulmonary infections 12 (92%) L1qq1d RBM, median (minimum- 15 (0-39)
maximum)

Asthma/wheezing 11 (85%) Mixed RBM, median (minimum- 24 (2-76)

Chronic coughing 6 (46%) maximum)

. . . ) *Total number of proximal RBM, n

Acid suppressive therapy was stopped in all patients one week before the (%) 240 (42)

procedure.

GERD: Gastroesophageal reflux disease, MII-pH: Combined multichannel *RBM reaching at least the second uppermost impedance channel.

intraluminal impedance and pH monitoring, SD: Standard deviation. RBM: Retrograde bolus movements

In impedance analyses, a total of 565 RBM were
detected of which 34% were liquid and 66% were
mixed episodes. Forty-two percent (n=240) of the
RBM were proximal reflux episodes reaching at least
the second uppermost recording sensor while nearly
one-fourth (n=136, 23%) reaching the uppermost
impedance channel. Thirty percent of the reflux
episodes were acidic (pH <4), 47.5% were weakly
acidic (4= pH <7) and 22.5% were weakly alkaline (pH
=7) episodes. Characteristics of RBM regarding reflux
type, acidity and extent were shown in Figure 1. When
normal values for children older than 1 year (15) were
applied to our study group, percent of patients having
non-acidic RBM above 95" percentile of normal values
was 38% (n=5). Five of the 8 patients with normal pH
monitoring results had pathological non-acid RBM in
impedance analyses. Only 2 of the patients (15.4%)
with esophageal symptoms had SI >50% and SAP
>95%.

J Curr Pediatr 2022;20:209-20

Videofluoroscopic Swallowing Study and Upper
Gastrointestinal Tract Series

Radiographic findings of study patients including
VESS and UGT series were summarized in Table 3.
The oral phase revealed normal findings in all but one
of the patients. VFSS revealed aspiration in 5 patients
(38.5%) all of whom also had a significant delay in
swallowing response. Esophageal phase was impaired
in most of the patients (n=10, 77%). The most common
problem was varying degrees of esophageal motility
problem which was particularly severe below the
anastomosis. UGT series results were available in 12
patients (92%). Decreased peristalsis and slow passage
of contrast below the anastomosis (n=8, 67%) were
the most common findings followed by narrowing
of the lumen at the site of anastomosis (n=3, 25%),
mucosal irregularity (n=3, 25%) and gastric organo-
axial malrotation (n=2, 16%). GER was detected only
in 2 patients (16%) in UGT series.

Among those without clinical dysphagia (patients
#72,3 and 9), all had radiologic findings suggestive of
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Table 3. Radiographic and pH-impedance monitoring findings of study patients

Acid MII-pH monitoring
. i - athologic reflux
Patient | SUPPTessive | . Extra ‘ @ o g )
) therapy at dvsphasia” esophageal UGT series VESS Acidic
no: the time of ySphag symptoms (RI Non-acidic™
procedure >5%)
Aspiration with both
1 ) + RPI, chronlc Normal findings hqulds_ and solldg, ) )
coughing delay in swallowing
response
Mucosal irregularity at
the site of anastomosis, .
2 - - RPI, asthma, decreased peristalsis and [mpaired esophageal -
chronic coughing motility
slow passage of contrast
below the anastomosis, GER
Decreased peristalsis and
slow passage of contrast Severely impaired
3 + - RPI below the anastomosis, esopha yeal rlilotilit + -
narrowing of the distal phag y
esophageal lumen
Decreased peristalsis and Aspiration with
4 + + RPI, asthma slow passage of contrast liquids, impaired - -
below the anastomosis, GER | esophageal motility
Mucosal irregularity, Mild del;ly mn
5 Asthma, . swallowing response,
+ + . narrowing of the lumen at . . +
wheezing the site of anastomosis severely 1mpa1r§:ql
esophageal motility
Aspiration with
liquids, delay in
6 + + RPI, wheezing Normal findings swallowing response, |+ -
normal esophageal
motility
7 + + RPI, wheezing n/a .lAsp}ratlon with + -
iquids
Aspiration with
RPI, wheezing, | Slow passage of contrast liquids, Qelay n
8 - + . . . swallowing response, | - +
chronic coughing | below the anastomosis . .
impaired esophageal
motility
9 RPI, asthma, Dlecreased pen?talsm and Impaired esophageal
) ) chronic coughing | $.°W Passage o contrast motility *
distal 2/3 of esophagus
Decreased peristalsis and Severely impaired
10 + + RPI, asthma slow passage of contrast esophageal motility | + -
below the anastomosis and GER
Gastric organo-axial .lAsp}ratlon Wlt.h
. . iquids, delay in
RPI, wheezing, | malrotation, decreased .
11 + + . 4 . . swallowing response, | - +
chronic coughing | peristalsis below the . . .
. mildly impaired
anastomosis .
esophageal motility
Decreased peristalsis below Severely impaired
RPI, asthma, the anastomosis, narrowing ¥ tmpaire
12 ) * chronic coughing | of the distal esophageal esophageal motility | + )
ghing phag and GER
lumen
Mucosal irregularity at the Impaired esophageal
13 - + RPI, asthma site of anastomosis, gastric pai phag +
. : motility
organo-axial malrotation

MII-pH: Combined multichannel intraluminal impedance and pH, EA: Esophageal atresia, VFSS: videofluoroscopic Swallowing Study, UGT: Upper gastrointestinal tract, RPI:
Recurrent pulmonary infections, RI: Reflux index, GER: Gastroesophageal reflux, n/a: not available

“Including refusal of feeding, history of food impaction, swallowing difficulties, coughing/chocking during meal, sensation of food stuck in the chest
“Reference values for impedance parameters per 24 h in healthy children older than 1 year were used [Mousa et al.(15)].

J Curr Pediatr 2022;20:209-20



214  Gumds et al. Role of Intraluminal Impedance in EA

Reflux type Reflux acidity Reflux extent
100% 100%
24%
9 > QN0
Zz 80% 34% & 80% 2%
g 2
3 B Acidic (pH <4) o -
& 60% & o
= =
T R T
- Weakly acidic (4= pH <7) =
.; 40% £ 40°
ga: 7262/ B Weakly alkaline (pH =7) 2
S: 20% (% £ 2
no 0%
0% N Z1 Z1+72
Liquid 192 Proximal 136 240
W Mixed 373 ® Non-proximal 429 325

Figure 1. Characteristics of retrograde bolus movements regarding reflux type, acidity, and extent. Z1: Reflux episodes reaching the
uppermost impedance channel, Z1+Z2: Reflux episodes reaching at least the second uppermost impedance channel, GER: Gastroesophageal

reflux

esophageal dysmotility in both UGT series and VFSS
(Table 3). Two of the 5 patients with acidic reflux
(patients # 6 and 7) had aspiration with liquids without
any sign of esophageal motility problem in radiologic
evaluation while other 3 (patients #3, 10 and 12) had
severely impaired esophageal motility and decreased
peristalsis below the anastomosis. All but one patient
with non-acidic reflux (patients # 5, 8,9, 11 and 13)
had clinical dysphagia. The common finding in VESS
of these patients was impaired esophageal motility.
Two of these patients (patients # 11 and 13) also had
gastric organo-axial malrotation detected in contrast
series.

Anti-Reflux and Dietary Management of Patients

Seven patients (54%) were already on acid
suppressive therapy with a proton pump inhibitor before
MII-pH monitoring (Table 1). Anti-reflux treatment
was continued in six as they had pathologic acidic
(n=4) or non-acidic (n=2) reflux and discontinued in
one with normal MII-pH monitoring. Proton pump
inhibitor was started in one patient with pathologic
RI and in 3 patients with pathologic non-acidic reflux.
Two patients with clinical dysphagia and relatively
normal esophageal motility were started domperidon
as a prokinetic agent. Patients with oropharyngeal

J Curr Pediatr 2022;20:209-20

dysphagia (n=5) were included in a swallowing
rehabilitation program. Beside rehabilitation, a diet
modification including thickening of liquids was done
in patients having aspiration with liquids. One patient
aspirating both liquids and solid foods in VFSS was
started to be fed through a nasogastric tube.

Discussion

Children with corrected EA continue to have
significant morbidity related to GERD (16). In this
study, we evaluated GER characteristics of 13 children
with repaired EA using MII-pH monitoring. We also
reviewed the results of contrast studies including
VESS and UGT series to evaluate swallowing and
esophageal motility. Majority of RBM were non-acid
(70%) and more than half of the patients with normal
pH monitoring findings (5 out of 8 patients) had
pathologic number of non-acid RBM in impedance
analysis. Findings suggestive of esophageal
dysmotility were common (approximately 70%) in
both swallowing evaluation and UGT series.

GERD is one of the most frequent complications
of repaired EA. The results of a long-term follow-up
study reported a progressive increase in the incidence
of GER during early childhood and concluded that
spontaneous resolution is rare in this population (17).
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The first study evaluating GER in EA patients with
MII-pH monitoring revealed that EA patients with
few or no symptoms may still have underlying severe
GER and half of the GER events can be detected only
by impedance analyses (18). In that study, 532 of 911
(58%) RBM in 24 patients with repaired EA were
reported to be weakly acidic (18). Following studies
have also reported similar findings (Table 4). Catalano
et al. (19) reported that reflux episodes were mainly
non-acidic (76.4% of total refluxes) in children with
EA. They reported a pathologic bolus exposure index
with normal pH RI in all patients younger than 1 year
and concluded that the incidence of GER in children
younger than 1 year would have been underestimated
with conventional pH-meter (19). In a study where
impedance results were interpreted in 10 infants and
10 adults with repaired EA, the percent of acidic reflux
was only 20.6% in the infant group (20). Pedersen et
al. (21) reported a similar median number of acidic
and non-acidic reflux episodes in EA patients with a
median age of 10.2 years. A higher incidence of non-
acidic reflux (1,249 of the 1,457 episodes, 85.7%) was
reported in 35 EA patients with a median age of 53
months which was probably related to more patients
being on acid suppressive treatment at the time of
procedure (22). In a more recent study, observed RBM
were mainly non-acidic boluses (>60% of RBM) in 57
children with EA (23). In two other studies, although
acidic reflux was observed more than non-acidic reflux
in pediatric patients with EA by means of median
number of refluxate or mean time of esophageal acid/
non-acid exposure, there was still non-negligible
amount or time of non-acidic reflux (24,25). In parallel
to these literature findings, we also found that 70%
of the reflux episodes were non-acidic, 47.5% being
weak acidic and 22.5% being weakly alkaline. Anti-
acid medication was not a contributing factor for high
incidence of non-acidic reflux in our study as the use
of acid suppressive treatment was stopped one week
before the procedure. These results point a clear benefit
of MII-pH monitoring in determining non-acidic reflux
that cannot be evaluated with conventional pH-meter.
It is of critical importance in EA patients as non-acidic
reflux was reported to be associated with symptoms in
these patients especially under 1 year of age (8,18,19).

In our study cohort median RI was 3.8% (0.1-35.4).
Although it is comparable with the results of similar

studies evaluating GER with MII-pH monitoring
in repaired EA, median RI was reported in a wide
range changing from 0.1 to 8.3% (Table 4) (18-25).
Differences in pH-meter results were most likely
due to differences in patient characteristics (age of
patients, being symptomatic or asymptomatic) and
study protocols (performing procedure under acid
suppressive treatment). Feeding characteristics of
infants younger than 1 year of age (more frequent
feeding and milk feeding) and use of anti-acid
treatments can be held responsible for the high
incidence of non-acidic refluxes through buffering of
gastric acid (19,22,26,27). However, our study cohort
did not include infants younger than 16 months and the
median age was 6.5 years (1.3-13.5). We discontinued
acid suppressive treatment temporarily in our patients
to eliminate the possible effect of treatment on reflux
characteristics. We found a pathological RI in only
38% of the patients confirming the diagnosis of GERD
which was much lower than we expected considering
the clinical features of our patients and previously
reported high incidence of GERD in children with
repaired EA. However, 5 of 8 patients with normal
pH recording results were found to have pathologic
number of non-acidic reflux episodes in our study
cohort. These non-acidic reflux events would be
missed on sole pH monitoring which means half of
the patients with pathologic GER episodes in our
study cohort would have gone unrecognized. One
important issue is that pediatric reference values of
MII-pH monitoring are still an area of further research
with only a few studies reporting normative data for
pediatric population (15,28,29).

Correlation of persistent troublesome symptoms
with GER events is one of the indications of MII-
pH monitoring in the evaluation of GERD (8). In
EA patients, respiratory complications related to
GER are not rare (25). MII-pH monitoring allows
symptom correlations between reflux episodes and
respiratory symptoms including apnea, nocturnal/
chronic coughing, wheezing, desaturation, asthma, and
recurrent lower respiratory tract infections (30-33).
Two different groups showed that more than half of the
coughing episodes in children with repaired EA were
associated with RBM (18,19). Respiratory symptoms
were more prevalent than gastrointestinal symptoms
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in our study cohort with all the patients having at least
one respiratory complaint including having recurrent
lower respiratory tract infections, asthma/wheezing
and chronic coughing. However, only 2 of them (15%)
had SI >50% and SAP >95% regarding coughing and
wheezing. This finding was thought to be associated
with inappropriate recording of symptom diaries as only
a small number of symptoms were recorded in contrast
to clinical complaints necessitating an impedance
testing. Insufficient symptom recording has been
reported previously (23,34). Among 12 EA patients
with spontaneously reported symptoms before MII-pH
monitoring, symptoms were absent during impedance
testing in 83% of the patients making a symptom
association analysis impossible (23). In another study,
only half of the coughing episodes were recorded with
a mean time lag of 11 seconds between the cough and
the recording in the log (34). Proximal RBM were also
reported to be associated with respiratory symptoms
in children with persistent respiratory symptoms
(30). However, another study from the same group
did not find a significant association between cough
production and the height of the refluxate (34).
Percent of proximal RBM we found in our patients
(23% reaching Z1 and 40% reaching Z1 and Z2) were
comparable to literature findings. Frohlich et al. (18)
reported that 37% of all reflux events ascended to the
2 most proximal channels without any correlation with
respiratory symptoms. Catalano et al. (19) reported
higher incidence up to 72.9% without any information
regarding the relation between “high” refluxes and
symptoms.

Esophageal dysmotility is considered as the main
pathophysiological factor leading to significant
digestive and respiratory morbidity via GER,
aspiration, feeding disorders, and dysphagia in
patients operated for EA. Studies have reported that
dysphagia occurs in 21-84% of patients with EA at
all ages after surgical repair (35). Food aversion, food
impaction, difficulty in swallowing, odynophagia,
choking, cough, pneumonia, alteration in eating
habits, vomiting, and malnutrition were suggested as
red flags for underlying dysphagia in children with EA
(9). Our study cohort was evaluated for dysphagia with
VESS and UGT series as suggested by ESPGHAN/
NASPGHAN guideline (9). Abnormal esophageal

J Curr Pediatr 2022;20:209-20

motility particularly distal to the anastomosis
(77%) was the most frequent finding followed by
aspiration (38.5%). In a previous study from our
center, we evaluated deglutition in 32 EA patients by
videofluoroscopy and found that 87.5% of the patients
had moderate to severe esophageal phase problems
(36). Higher frequencies for oral and pharyngeal phase
problems were also reported. Forty seven percent of
children with EA had aspiration or penetration during
videofluoroscopic evaluation of deglutition (37).
Coppens et al. (38) found oral phase abnormalities in
36% and pharyngeal phase abnormalities in 75% of
patients. We could not find any specific correlation
between radiologic findings and impedance results.
Although esophageal dysmotility is present in 100%
and 60% of patients with non-acidic and acidic reflux,
respectively, the study cohort was too small to make
a conclusion regarding the association of dysmotility
with reflux acidity. Even patients without clinical
dysphagia or with normal MII-pH monitoring had
motility problems in VFSS or UGT series. Despite
the high frequency of both GER and dysphagia in
EA patients, MII-pH monitoring studies in children
revealed that dysphagia is not consistently associated
with reflux events (18,21,22). Treatment modalities
for non-acidic GER and esophageal dysmotility in
children are very limited and there are no specific
recommendations in recent guidelines on this subject
(8.23,35).

Study Limitations

There are some limitations of our study. Firstly,
the retrospective nature of the study and small sample
size were the main limitations. However, considering
the limited number of studies regarding the use of
MII-pH monitoring in the evaluation of children with
repaired EA, our results contribute to the literature by
confirming the high incidence of non-acidic reflux in
repaired EA patients with GERD symptoms. Secondly,
we only evaluated patients who were symptomatic,
so the results regarding the characteristics of reflux
episodes might be biased and cannot be generalized
to whole EA patients. Thirdly, failure of appropriate
symptom recording by the parents/patients made it
impossible to make a symptom reflux correlation in
our study.
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Table 4. Studies using MII-pH in the evaluation of patients with repaired EA

Author Study population E;-Sll-lrl?seter Impedance results Main findings
24 patients . Median BI 1.7% (0.4 -12.2%). 67% .
. Median RI - A higher tendency of non-
Median age 3.5 2.5% (0%- had abnormal BI (according to adult acidic refluxes to be related

Frohlich et al. (18)

years (4 months-23
years)

off anti-acid
treatment

42.3%) 33% had
pathologic RI
(>5%)

reference data). Non-acidic RBM 58%.
High reflux 36.8% (Z1+Z2).

Impaired bolus transit in impedance
swallowing test

to symptoms.

Half of the reflux episodes
only detected by impedance

Catalano et al. (19)

22 patients
Median age 15
months (3-40
months)

off anti-acid
treatment

Median RI 6.1%
(1.3% — 13.8%)
<1y;2.6%
>1y;81%
45.5% had
pathologic RI
(>4.2% for >1

y and >10% for
<ly)

All>1y

Median BEI 7.2% (2.5-13.7%)

<] y;6.1%

>1y;79%

100% had abnormal BEI (according to
adult reference data)

Non-acidic RBM 76 .4%
e<1y;892%

>1y; 70.4%

High reflux 72.9% (Z1+72)

EA vs. non-EA

* Higher median BEI in EA

e Longer MACT and MBCT in EA
Symptomatic vs. asymptomatic

* Longer MACT and MBCT in
symptomatic

MII-pH monitoring detects
more reflux episodes than

pH-metry

Underestimation of GER
in children <1 y with

pH-metry alone.

A pathological bolus transit

in children with EA

Di Pace et al. (39)

15 patients

Mean age 7.5
years (5-10 years)
Anti-acid
treatment status
n/a

Patients with non-
acidic reflux were
excluded

RI>6% in all
An average of
26.9 episodes
were detected
by pH probe
alone

An average of 72.1 RBM were detected
by impedance

High reflux 95.6% (Z1+72)

MACT 552.9+121.6 s

MBCT 59.9+11.3 s

EA vs. control (patients referred for
suspicion of GERD)

eLonger median BPT, median TBTT
and median STT in EA

Significant GER with
impaired bolus transit in
EA patients compared to

controls

59 patients
Median age 10.2

Median RI 8.3%

Median number of acidic and non-
acidic episodes were similar in EA
patients

More than half of the

Pedersen et al. (21) years (7.1 — 13.3 g‘;i—;‘}??) EA vs. control (patients referred for children with EA suffer
: years) 0 ‘1’ a RI suspicion of GERD) from GERD and all have
off anti-acid ?2;,70 )oglc eHigher number of acidic episodes in impaired peristalsis
treatment 7 control
e[ ower baseline impedance in EA

10 infants and 10 TLESR is the main
adults mechanism underlying
Median age 0.67 In overan GER episodes in EA
years (0.23-3.42 *Non-acidic RBM 68.3% patients

van Wijk et al. (20) years) in infants n/a *High reflux 18.6% (Z1) Impaired esophageal

and 24.5 years
(18.1-31.3 years)
in adults

off anti-acid
treatment

In infants
*Non-acidic RBM 79.4%
*High reflux 25.5% (Z1)

motility, delayed bolus
clearance and delayed
gastric emptying are
present in majority of the

study cohort
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Table 4. Continued

Author

Study population

pH-meter
results

Impedance results

Main findings

Non-acidic RBM 85.7%

MACT 53 s (0-1386)

MBCT 17 s (5-71)

EA vs. control (patients referred for

age children

off anti-acid
treatment

*10% of infants

*12.5% of older
children

None of the older children had >70
RBM/24 hours

39% of all RBM were manually deleted
(52% of all non-acidic and 8% of all
acidic RBM)

. suspicion of GERD)
ij [();ltlents 53 eLower acidic RBM in EA | d detecti .
edian age oHi : ncreased detection of non-
months (5%207 Median RI 0.1% .Elghergé}m IEA]::A acidic reflux events with
Tong et al. (22) months) (0 - 4.4%) ower mn MII-pH monitoring
30 patients were ;)?:)T;}:;ltgggn?:mber of RBM and Signifiq?pt qni]\éirsal .
on anti-acid «Similar MACT and MBCT ysmofility In EA patients
28% of reported symptoms associated
with RBM
Similar reflux parameters
*Long gap vs. no long gap
eFundoplication vs. no fundoplication
EA vs. GERD vs. control (patients Strong relation of proximal
with normal endoscopy and MII-pH and distal basal impedance
18 patients monitoring results) with esophageal motor
Median age 5.5 *Greater percentage of AET and higher | abnormalities and excessive
Tambucci et al. (24) years (2.2-12 Mean AET number of both long-lasting reflux and | acid reflux
' years) 4.5£6 % AR in GERD group Possible role of baseline
off anti-acid *Median number of Wac and Walk impedance assessment in
treatment episodes were similar deciding which patients
sLower values in both proximal and would benefit from further
distal baseline impedance in EA investigations
BEI 4.7+2.9
22 patients (19 had MACT 161.1+117.5 s
complete MII-pH MBCT 14.8+5.1 s
procedure) GERD was diagnosed in 52.6% )
Mean age 47.3 Mean RI (pathological acid reflux in 9 and a High frequency of GERD
Iwanczak et al. (25) months (16-79 58437 non-acid reflux in one) in children with corrected
months) Higher total number of reflux episodes, EA
off anti-acid reflux index, bolus exposure index,
treatment esophageal exposure, esophageal acid
exposure and acid clearance time in EA
patients with GERD
Non-acidic RBM
57 patients Median RI eInfants; 62%
Median age 0.6 eInfants; 2.6% *Older children; 64% o
years (()_2%1 5 (0.1-28.5) Median number of RBM Norrlrjlal RfI but syg&ulgl]gaMnt.
years) in infants *Older children; | eInfants; 61 (0-134) fumber o7 nonaci "
<18 months and 0.3% (0-14.4) eOlder children: 21 (0-54 most ch;ldren with EA off
Vergouwe et al. (23) 32 years (8-9 Abnormal pH . er (f: 1 r}e]“(’l 1(()()_R1§M/24 N medication
years) in school rosults in our infants had > ours | Over-detection of reflux

events in EA patients by
automated analyses

RI: Reflux index, BI: Bolus index, BEIL: Bolus exposure index, MACT: Mean acid clearing time, MBCT: Mean bolus clearing time, RBM: Retrograde bolus movements,
EA: Esophagus atresia, GER: Gastroesophageal reflux, GERD: Gastroesophageal reflux disease, BPT: Bolus presence time, TBTT: Total bolus transit time, STT: Segmental
transit time, Z1: Most proximal impedance channel, Z2: Second most proximal impedance channel, HREM: High resolution esophageal manometry, TLESR: Transient lower
esophageal sphincter relaxation, NARI: Non-acid reflux index, DBI: Distal baseline impedance, AET: Acid exposure time, Wac: Weakly acidic, Walk: Weakly alkaline
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Conclusions

Majority of the RBM was non-acidic in repaired
EA patients with dysphagia or airway symptoms. MII-
pH monitoring allowed the detection of pathologic
non-acidic reflux events which would have gone
undetected with standard pH monitoring. Half of the
patients with pathologic reflux indices could only be
detected by impedance monitoring. Appropriate and
accurate recording of symptoms during impedance
testing is of critical importance to evaluate symptom-
reflux correlation. Esophageal motility disorder
is a major problem among EA patients and can be
documented with contrast studies including VFSS and
UGT series. MII-pH monitoring should be preferred
over conventional pH monitoring in the surveillance
of EA patients. Further studies are warranted regarding
the use and interpretation of MII-pH monitoring and
the treatment of non-acidic GER and esophageal
dysmotility in EA patients.
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Oz

Giris: Dogumda umbilikal kord kan gazi degerleri yenidoganin asit-baz dengesini
gosteren en iyl yontemdir. Term ve gec preterm bebeklerde kan gazi degerleri
yenidoganin klinik sonuclar1 hakkinda bilgi verirken agir1 prematiirelerde bu
degerlerin kullanimi agik degildir. Bu ¢alismada <29 gebelik haftasinda (GH)
dogan preterm bebeklerde umbilikal kord kan gazi degerlerinin mortalite ile
iligkisinin degerlendirilmesi amaglanmugtir.

Gere¢ ve Yontem: Calismaya GH <29 hafta olan bebekler dahil edilmistir.
Calismamiz retrospektif olarak gerceklestirilmistir. Calismaya dahil edilen
hastalarda kaybedilen ve yasayan gruplarda umbilikal kord gazi (pH: potansiyel
hidrojen, pCO,: parsiyel karbondioksit basinci, HCO,: bikarbonat, BE: baz fazlas1)
degerleri, demografik 6zellikler ve klinik sonuglar karsilastirildi.

Bulgular: Kaybedilen 54 ve yasayan 292 hasta olmak iizere ¢alismaya toplam 346
hasta dahil edildi. Sonug¢larimiza gére <29 GH olan prematiirelerde mortalite orani
%15.,6 (54/346) olarak tespit edildi. Yasamini kaybeden grupta yasayanlara gore
GH ve dogum agirligi daha diisiik bulundu (sirasiyla, p<0,001, p<0,001). Aynmi
zamanda yasayanlara gére pH, HCO, ve BE degerleri de kaybedilenler grubunda
daha diigiiktii (sirasiyla; p<0,001, p<0,001, p<0,001). Gruplar arasinda pCO,
degerleri acisindan sonuglar benzer bulundu (p=0,270). Mortalite i¢in esik pH
degeri <7,18 [area under curve (AUC): 0,627], esik HCO, degeri <19,3 mmol/L
(AUC: 0,950) ve esik BE degeri <-8,1 mmol/L (AUC: 0,969) olarak tespit edildi.
Sonuc¢: GH <29 dogan prematiire bebeklerde umbilikal kord kan gazinda mortalite
gostergesi i¢in en degerli parametreler HCO, ve BE dir.

Abstract

Introduction: Umbilical cord blood gas values at birth are the best method to
show the acid-base balance of the newborn. While gas values in term and late
preterm infants provide information about the clinical results of the newborn, the
use of these values in premature infants is not clear. In this study, it was aimed to
evaluate the relationship between umbilical cord blood gas values and mortality in
preterm babies born at <29 weeks of gestation.

Materials and Methods: Babies with a gestational age of <29 weeks were
included in the study. Our study was carried out retrospectively. Umbilical cord
gas (pH: power of hydrogen, pCO,: partial pressure of carbon dioxide, HCO3:
bicarbonate, BE: base excess) values, demographic characteristics and clinical
results were compared in the groups with and without mortality in the patients
included in the study.
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Results: A total of 346 patients were included in the study, with 54 patients with mortality and 292 patients without mortality.
According to our results, the mortality rate was 15.6% (54/346) in preterms with <29 weeks of gestation. Gestational week and birth
weight were found to be lower in the group with mortality compared to the group without mortality (p<0.001, p<0.001, respectively).
pH, HCO, and BE were lower in patients with mortality compared to patients without mortality (p<0.001, p<0.001, p<0.001,
respectively). Results were similar between the groups in terms of pCO, values (p=0.270). Threshold pH value for mortality <7.18
[area under curve (AUC): 0.627], threshold HCO, value <19.3 mmol/L (AUC: 0.950), and threshold BE value <-8.1 mmol/L (AUC:

0.969) was detected.

Conclusion: HCO, and BE are the most valuable parameters for mortality in umbilical cord blood gas in premature babies born

with a gestational week <29.

Giris

Umbilikal kord kan gazi analizi dogumdan hemen
sonra yenidoganin asit-baz dengesini degerlendirmek
icin gergeklestirilir. Anneden bebege giden umbilikal
venden alman oksijenlenmis kan, annenin asit-baz
durumu ve plasental fonksiyonlar1 yansitir. Oksijeni
azalmis umbilikal arterden alinan kan ise fetusun
asit-baz ve metabolik durumunu yansitir. Kan gaz
parametrelerindeki degisim dogumdan hemen 6nceki
anne, fetiis ve plasental durumu gosterebilir (1).

Anne ya da fetustaki gaz degisimindeki bozulma
metabolik asidoza neden olur. Bu metabolik asidoz
ise diisiik Apgar skoru, hipoksik iskemik ensefalopati,
intrakranial kanama, nekrotizan enterokolit, sepsis,
solunum sikintisi, ndbet, serebral palsi, ndrogelisimsel
gelisimde bozulma ve oliimle iligkilidir (1-4). Kritik
yenidogan bebeklerde yaygin olarak kullanilan kan
gazindaki parametreler, hipotermi tedavisi kararim
vermede ve hastanin prognozunu belirlemede
klinisyene degerli bilgiler vermektedir (5).

Term olarak dogan yenidogan bebeklerde
umbilikal arterdeki diisiik pH ve baz fazlasi (BE) ve
daha yiiksek parsiyel arteriyel karbondioksit basinci
(pCO,) degerlerinin hipoksik iskemik ensefalopati,
kardiyopulmoner resusitasyon ve ndébet sikliginda
artis ile iligkili oldugu gosterilmistir (2,6). Umbilikal
ven ya da arter pH degerinin <7,00 olmasinin mortalite
ile iligkili oldugu rapor edilmistir (7). Ayrica term
bebeklerde pH <7,00 ve BE <-12 mmol/L olmasinin
serebral palsi sikhigint artirdigi gosterilmigtir (8).
Pretermlerde ise pH degerinin <7,0 olmasinin erken
baslangicli nobetlerle iligkili oldugu belirtilmistir (9).
Ancak prematiire bebeklerde umbilikal kord kan gazi
degerleri ile klinik sonuclar arasindaki iligki halen
belirsizdir (1). Ciinkii prematiirenin gelismekte olan
beyin ve diger organ sistemlerinde fetal asidozun etkisi
term bebeklerden farkli olabilir. Dolayisiyla preterm
bebegin umbilikal kord kan gazi parametrelerini
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degerlendirirken, term bebekten farkli olabilecek
yanlarim1 bilmek gereklidir. Literatiirde bu konuda
yeterli veri bulunmamaktadir.

Calismamizin primer amaci, preterm bebeklerin
umbilikal kord kan gazi degerlerinin mortalite lizerine
etkisinin degerlendirilmesidir. Calismamizin sekonder
amacl ise yasayan ve kaybedilen hastalarda prematiire
morbiditelerinin sikliginin aragtirilmasidir.

Gerec¢ ve Yontem

Arastirmanin Plam

Aragtirmamiz 1 Haziran 2021 ile 30 Kasim 2021
arasinda yenidogan yogun bakim {initemize yatan
prematiire bebekler iizerinde gerceklestirilmistir.
Calismaya <29 gebelik haftasinda (GH) dogan
prematiire bebekler dahil edilmigtir. Gebelik yag1 =29
haftanin tizerinde olan veya major konjenital anomalisi
olan yenidoganlar c¢alismaya dahil edilmemistir.
Hastalara ait veriler hasta dosyalarindan retrospektif
olarak elde edilmistir. Calismaya baslamadan &nce
yerel etik kuruldan etik onam alinmigtir.

Demografik ve Klinik Ozellikler

Calismaya alinan hastalarin anne yaslari, annede
preeklampsi yada gestasyonel diyabet varlig1, antenatal
steroid uygulanmasi, GH, dogum agirlig1 (DA), dogum
sekli (sezaryen/normal vajinal yol), Apgar skorlar1 (1.
ve 5. dakika), cinsiyeti, mekanik ventilasyon (MV)
siiresi, erken neonatal sepsis (ENS), ge¢ neonatal
sepsis (GNS), respiratuvar distres sendromu (RDS),
intraventikiiler kanama (IVK), hemodinamik anlaml
patent duktus arteriozus (PDA), prematiire retinopatisi
(ROP), orta/ciddi bronkopulmoner displazi (BPD),
nekrotizan enterokolit (NEK) ve mortalite durumu
dosya verilerinden alinarak kayit edildi. Umbilikal
arterden alinan kan gazinda pH, pCO,, HCO, ve BE
degerleri kayit edildi.



Yildiz ve ark. Prematiire Mortalitesi ve Kord Kan Gazi 223

Umbilikal Kan Gazi Analizi

Unitemiz protokolii geregi prematiire bebeklerden
dogumdan hemen sonra umbilikal arter kan gazi
ornekleri alinmaktadir. Kan ornekleri heparinli
enjektore alinarak 15 dakika icinde ¢alisilmistir. Kan
gaz1 Ornekleri kan gazi cihazi (Siemens RAPIDLabVR
1200 Systems, Almanya) ile analiz edildi. Analiz
sirasinda pH degerleri sicakliga gore diizeltildi ve
ayrica pCO,, HCO, ve BE degerleri elde edildi.

Prematiire Morbiditelerinin Tanimi

Yenidogan bebek eger postnatal ilk 72 saat icinde
sepsis tanisi alirsa ENS ve 72 saatten sonra sepsis tanisi
alirsa GNS olarak tanimlandi (10). Dogum sonrasi
kranial ultrasonografik degerlendirmelerde ileri evre
(evre =3) IVK varsakayit edildi (11). Ekokardiyografik
ve klinik degerlendirme ile hemodinamik anlamli
PDA tespit edilip tedavi edilenler kayit edildi (12).
Uzman goz doktoru tarafindan gergeklestirilen retinal
muayene sonrast ROP tespit edilip lazer tedavisi olanlar
kayit edildi (13). Prematiire bebek diizeltilmis yas1 36.
haftaya geldiginde ya da taburculuk esnasinda oksijen
destegi <%30 ise orta BPD, oksijen gereksinimi =%30
ise ya da pozitif basin¢li ventilasyon destegi aliyorsa
agir BPD olarak tanimlandi ve orta/agir BPD olanlar
kayit edildi (14). Eger kanitlanmig ya da ciddi (evre
>2) NEK bulgusu varsa kaydedildi (15). Prematiire
bebegin solunum sikintist olmast ve solunum sikintisi
tedavisi icin endotrakeal surfaktan verilmigse RDS
olarak tanimland: (16). Tiim demografik ve klinik
ozellikler ile kan gazi sonuclarina ait veriler dosya
kayitlarindan geriye doniik olarak elde edilmistir.

Elde edilen veriler ile mortalite saptanan ve yasayan
gruplar arasinda demografik ve klinik ozelliklere
ek olarak umbilikal kord kan gazi parametreleri
karsilagtirildi. Ayrica mortalite tahmininde istatistiksel
olarak dnemli parametreler i¢in esik deger, egri altinda
kalan alan (AUC), duyarlilik ve ozgiilliikler analiz
edildi.

Istatistiksel Analiz

Hastalarin verileri SPSS 20 (Statistical Package
for Social Sciences) (IBM, Armonk,N.Y.,USA)
istatistik programina girildikten sonra analiz edildi.
Degiskenlerin normal dagilima uygunlugu agisindan
degerlendirilmesi i¢in gorsel (olasilik grafikleri ve
histogram) ve analitik yontemler (Kolmogorov-
Smirnov/Shapiro-Wilk testi) kullanildi. Kategorik

degiskenlerin degerlendirmesi i¢in Fisher’s Exact test
ya da Pearson’s chi-square test uygulandi. Siirekli
degiskenler i¢in bir t-testi ya da Mann-Whitney U
testi uygulandi. Normal dagilim gosteren devamli
degiskenler ortalamaz + standart sapma, normal
dagilim gostermeyen degiskenler ortanca (minimum-
maksimum) ve kategorik degiskenler ise siklik olarak
sunuldu. Olasilik oran1 (OO) ve %95 giiven aralig1
(GA) hesaplamak icin ¢ok degiskenli lojistik regresyon
kullanildi. Dogum agirligi, GH olast karistirict
faktorler olarak kabul edildi ve lojistik regresyonla
diizeltildi. Prematiire bebeklerde mortaliteyi saptarken
parametrelerin duyarlhiligini ve 6zgiilliigiinii gostermek
icin receiver operating characteristic (ROC) analizi
yapildi. ROC analizi sonrast AUC degeri, duyarhlik,
ozgiilliik ve mortalite icin esik degerler elde edildi.
Istatistiksel olarak elde edilen p degeri <005 ise
anlamli olarak degerlendirildi.

Bulgular

Dahil edilme kriterlerine gore mortalite saptanan
54 ve yasayan 292 olmak iizere toplam 346 prematiire
bebek calismaya alindi. Sonuglarimiza gore gebelik
yast <29 olanlarda mortalite orant %15,6 (54/346)
olarak tespit edildi. Kaybedilen hastalarin ortanca
Olim giinii 4 giin (1-62 giin, minimum-maksimum)
olarak tespit edildi. Olen 54 hastanm 11’inin (%20,3)
ilk 24 saatte, 33’iiniin (%61,1) ilk 7 glinde, 50’sinin ise
(%92,5) ilk 30 giinde 6ldiigii bulundu (Sekil 1). Olen
grupta GH, DA, 1. ve 5. dakika Apgar skoru, yasayan
gruba gore istatistiksel olarak anlamli diisiik bulundu
(srasiyla; p<0,001, p<0,001, p<0,001, p<0,001)
(Tablo 1).

Olen grupta MV siiresi, ENS, RDS, IVK ve PDA
siklig1 yasayan gruba gore anlamli olarak yiiksek
bulundu (swrasiyla, p=0,035, p<0,001, p=0,001,
p=0,021, p=0,010) (Tablo 2).

Diger demografik ve klinik ozellikler gruplar
arasinda benzer olarak bulundu (p>0,05) (Tablo
1,2). Kan gazi sonuglart acisindan dlen hastalarda
yasayanlara gore pH, HCO, ve BE degerleri de daha
diisiiktii  (swrasiyla, p<0,001, p<0,001, p<0,001).
Gruplar arasinda pCO, degerleri agisindan anlamli
fark tespit edilmedi (p=0,270) (Tablo 3, Sekil 2).

Regresyon analizinden sonra pH [OO: 2,1 (%95
GA 14-3,1), p=0,013], HCO, [00:9,0 (%95 GA 2.5-
30,2), p=0,001] ve BE [OO: -0,25 (%95 GA-047-
0,04), p=0,001] diizeyleri mortalite ile iliskili bulundu.
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Tablo 1. Olenler ve yasayanlara gore demografik 6zellikler

Degiskenler ?llj;ier :jiz};anlar p

Anne yasi (yil),* 29,7+7,1 28,3+6,5 0,136
Annede preeklampsi, 12 (22,2) 73 (25) 0,658
Annede gestasyonel diyabet,’ 1(1.8) 10 (34) 0,464
Antenatal steroid,” 30 (55.5) 205 (70.,2) 0,020
Gebelik haftasi (hafta),? 27,5+1,07 282+1,2 <0,001"
Dogum agirligi (g),* 918+214 1.073+£208 <0,001"
Sezaryen,’ 43 (79.6) 250 (85,6) 0,263
Apgar skoru, 1. dakika, 4 (1-7) 5(1-7) <0,001"
Apgar skoru, 5. dakika® 6 (3-9) 8 (3-9) <0,001"
Erkek cinsiyet,’ 31 (574) 147 (50.3) 0,097

‘ortalama =+ standart sapma, *n (%), ‘ortanca (minimum-maksimum), ‘p<0,05 ise istatistiksel olarak anlaml kabul edildi
BPD: Bronkopulmoner displazi, ENS: Erken neonatal sepsis, GNS: Geg neonatal sepsis, [VK: Intraventrikiiler kanama, MV: Mekanik ventilasyon, NEK: Nekrotizan eterokolit,
PDA: Patent duktus arteriozus, RDS: Respiratuvar distres sendromu, ROP: Prematiire retinopatisi

Tablo 2. Olenler ve yasayanlara gére klinik sonuclar
. Olenler Yasayanlar

Degiskenl

catsienier n=54 n=292 P
MYV siiresi, giin® 5,6£3,6 39426 0,035"
ENSP 8 (148) 414 <0,001
GNS® 13 (24) 68 (23,2) 0,810
RDS® 46 (85,1) 180 (61,6) 0,001"
IVK (evre =3)° 11 (203) |24(82) 0,021
PDA® 3361,1) | 122@1,7) |0010°
ROP® 3(5.9) 34 (11,6) 0,087
BPD (orta/ciddi)® 6 (11,1) 50 (17,1) 0,103
NEK, (evre >2)° 3(59) 724) 0,194
‘ortalama + standart sapma, °n (%), 'p<0,05 ise istatistiksel olarak anlamli kabul
edildi. BPD: Bronkopulmoner displazi, ENS: Erken neonatal sepsis, GNS: Ge¢
neonatal sepsis, IVK: intraventrikiiler kanama, MV: Mekanik ventilasyon, NEK:
Nekrotizan eterokolit, PDA: Patent duktus arteriozus, RDS: Respiratuvar distres
sendromu, ROP: Prematiire retinopatisi

Prematiire bebeklerin mortalitesinin ongoriilmesinde
pH, HCO, ve BE i¢in ROC analizi yapildi. GH <29
hafta olan bebeklerde mortalite icin esik pH degeri
<7,18 (AUC: 0,627), esik HCO, degeri <19,3 mmol/L
(AUC:0,950 ve esik BE degeri <-8,1 mmol/L (AUC:
0,969) olarak tespit edildi. ROC analizi sonucu elde
edilen AUC, esik, duyarlilik, dzgiillik degerleri ve
grafikleri Sekil 3’te sunulmugtur.

Tartisma

Calismamizin birincil sonucu olarak kaybedilen
hastalarda yasayanlara gore pH, HCO, ve BE
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degerleri anlamli sekilde diisiik bulundu. Umbilikal
arter kan gazinda pCO, degeri mortalite ile iligkili
bulunmadi. Bu calismada mortaliteyi on gérmede en
degerli parametre BE olup, en yiiksek AUC degeri
(0,969), duyarlilik ve 6zgiilliige sahip oldugu goriildii.
Kan gazinda mortalite tahmini i¢in ikinci en degerli
parametre HCO, (AUC: 0950) ve son olarak pH
(AUC: 0,627) olarak bulundu. Regresyon analizi
sonrasi yine pH, HCO, ve BE’nin mortalite ile iligkili
oldugu saptandi. Ikincil sonuc¢larimizda 6len grupta
ENS, RDS, IVK ve PDA siklig1 daha yiiksek, GH ve
DA daha diisiik bulundu.

Prematiire bebeklerde morbiditeleri ve mortaliteyi
belirleyen en onemli faktor GH ve DA’dir. GH ve
DA azaldikca morbiditeler ve mortalite artmaktadir.
Dolayisiyla prematiire mortalitesini azaltmanin en iyi
yolu fetiisiin iyilik halini yakindan takip ederek gebeligi
terme ya da terme yakin GH’lerine ulasgtirmaktir.
Ancak bu durum saglanamaz ise ve bebek prematiire
dogarsa mortalite ve morbiditeler de artacaktir (17,18).
Calismamizin sonuglarinda oldugu gibi 6len grupta
ozellikle ilk bir hafta gibi erken donemde goriilen MV
siiresi, ENS, RDS, IVK ve PDA siklig1 artmaktadir.
Daha sonraki haftalarda goriilen GNS, ROP, BPD ve
NEK gibi prematiire morbiditeleri, 6len ve yasayan
gruplarda benzer bulunmustur. Ayrica 6len grupta
GH ile DA daha diisiik bulunmustur. Olen grupta
daha diisik GH ve DA’na bagh olarak GNS, ROP,
BPD ve NEK gibi orta vadede goriilen morbiditelerin
daha yiiksek olmasi beklenir. Ancak olen gruptaki
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Olen Hasta Sayisi

——Olen Hasta sayis:

2 7N

1.g0n2.g0n 3.gUn4 gUn5.gUn6.gn7.gn 8. gun9.gdn 10. 11 12. 13. 20. 25 26. 30. 33 34 3B 62
gin gin gin gin gin gin gin gin gin gin gin gun

Sekil 1. Giinlere gore 6len hastalarin sayilar

hastalarin kord kan gazindaki agir asidozla iligkili
olarak ilk haftada mortalite hem de morbiditeleri de
artmistir. Dolayisiyla 6len gruptaki hastalarin ilk
hafta icinde cogunun kaybedilmesi ge¢ donemde tani
konulan GNS, ROP, BPD ve NEK gibi morbiditeleri
yasamadan kaybedilmesi anlamina gelmektedir.
Ayrica sonuglarimiza gore asidozu daha derin
olan prematiirlerin ozellikle ilk hafta morbiditeleri
acisindan daha yiiksek riske sahip olduklari
sOylenebilir. Ek olarak, sonuglarimiza gore gebelik
yas1 <29 hafta olan dogan prematiirelerin mortalite
orani %15 ,6 olup bu oran diinya genelindeki morbidite
oranlarina benzerdir. Ciinkii iilkemizde yenidogan
alaninda prematiire takibi i¢in hazirlanan kilavuzlar,
uluslararasi kilavuzlar takip edilerek ortak fikir birligi
ve bilimsel kanit diizeyine gore diizenlenmekte ve bu
da prematiire bebeklerin klinik sonug¢larini gelismis
tilkeler diizeyine ¢ikarmaktadir (19).

Dogumdan hemen sonra yenidogan sonuclarini
tahmin etmek icin cesitli klinik ve laboratuvar
degiskenlerine ilave olarak puanlama sistemleri de

P=0,270

—
* P<0,001*
mOlen
- m Yasayan
P<0,001*
“ ! . P<0,001*
N —
pH pCO2 HCo3 E
(mmHg) (mmol/L) (mol/L)

-20

Sekil 2. Olen ve yasayanlarda kan gazi parametreleri

*p<0,05 istatisksel olarak anlaml kabul edildi.

pCO2: Parsiyel karbondioksit basinci, HCO3: Bikarbonat, BE: Baz fazlasi
kullanilmaktadir. Apgar skorlari, erken yenidogan
durumunu degerlendirmek icin rutin olarak kullanilir.
Ancak gelisimsel immatiirite nedeniyle prematiire
yenidoganlarda kullanimi sinirlidir. Sonuclarimiz daha
diisiik DA ve GH’ye sahip olan 6len grubunda Apgar
skorlarinin daha diistik oldugunu gostermektedir. Bu
diisiikliigiin kaybedilen hastalarin daha kotii ya da
daha immatiir dogmasina mi1 bagli oldugu a¢ik degildir.
Dolayistyla prematiire bebekler i¢in klinik risk indeksi
(CRIB: Clinical risk index for babies) skoru ve neonatal
akut fizyoloji skoru gibi skorlar dogumdan sonraki ilk
12 saat icinde hastaligin ciddiyetini degerlendirmek
icin kullanilabilir ve prognoz tahmininde yardimci
olabilir (1,20). Ancak verilerimizde bu iki skor bilgisi
olmadig icin degerlendirilememistir.

Calismamizin birincil sonucuna gore gebelik yast
<29 hafta olan prematiirelerin umbilikal kan gazinda
mortalite belirleyicisi olarak en Onemli parametre
BE, ardindan sirasiyla HCO, ve pH olarak bulundu.
Literatiirde 6zellikle calismamizdaki gibi cok kiigiik
prematiire bebeklerin kord kaninda pH, pCOZ,

Tablo 3. Oliim ve kan gazi parametreleri iligkisi

Kan gazi parametreleri Olenler Yasayanlar p

n=54 n=292
pH* 7,08+0,08 7,13+0,23 <0,001"
pCO,, mmHg* 49,64+17.54 52.44+13 36 0,270
HCO,, mmol/L* 13,66+4 45 22454322 <0,001"
BE, mmol/L* -16,34+6,25 -3.85+3,19 <0,001"

“ortalama + standart sapma
"p<0,05 ise istatistiksel olarak anlamli kabul edildi.
pCO,: Parsiyel karbondioksit basinci, HCO,: Bikarbonat, BE: Baz fazlasi
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P degeri Esik deger Duyarhhik (%) |Ozgiillik (%)

pH 0,627 0,574-0,678

0,001 <718 44 80

HCO3, mmol/L 0,950 0,921-0,970

<0,001 <19,3 91 84

BE, mmol/L 0,969 0,945-0,985

<0,001 >-8,1 91 92

AUC: egri altinda kalan alan (area under the curve), BE: baz fazlasi, HCO3: bikarbonat, ROC: alici isletim karakteristigi (receiver operating characteristic)

Sekil 3. Prematiirelerde mortalite tahmininde pH, HCO, ve BE igin ROC egrileri

HCO, ve BE parametrelerini beraber degerlendiren,
mortalite ile iligkisi ve tahminindeki degerini aragtiran
calisma olmamasi ¢aligmamizin giiciinii artirmaktadir.
Calismalarda siklikla yalnizca pH ya da pH ile beraber
BE incelenmis ve bu degerlerin prematiire morbiditesi
ve mortalitesiile iligkisi degerlendirilmistir (1,7,20,21).

Malin ve ark. (7), kord kan gazinda pH <70
olmasint mortalite ile iliskilendirmistir (7). Cok genis
olgu serisi ile Yeh ve ark.’in (22) yaptig1 calismada da
pH degerinin 7,0’ altinda olmasi, olumsuz norolojik
sonuclar icin esik deger olarak belirlenmistir. Randolph
ve ark.’1n (23) <1.000 g dogan prematiire bebeklerde
yaptiklart bir ¢caligmada, kord kan gazinda p<7,0 ve
BE <-12 olmasinin mortalite ve 18-22 aydaki kotii
norogelisim ile iligkili oldugu rapor edilmistir. Ancak
bu calismada umbilikal kord kan gazinda mortalite
icin esik degerler verilmemistir. Umbilikal kordda hem
pH hem de BE tiim GH’lerinda degerlendiren genis
serili retrospektif bir calismada, pH <7,00 ve BE <-16
olmasinin mortalite ile iligkili oldugu belirtilmistir.
Ancak bu esik degerlerin serebral palsi ile iligkisi
gosterilememistir (24). Zaigham ve ark. (25) ise, 22
ile 26 haftalar bebeklerde kord kan gazinda diisiik pH
degerinin ne mortalite ne de 6,5 yasinda bozulmusg
norogelisimsel sonuglarla iligkisini gosterememistir.
Kord kan gazinda sadece pH degeri degerlendirilerek
daha ileriki cocukluk yas grubu icin prognostik
faktorler belirlenememektedir. Ciinkii hipoksinin ne
kadar siirdiigii, asidozun sadece solunumsal mi yoksa
metabolik mi oldugu cok onemlidir. Dolayisiyla tek

J Curr Pediatr 2022;20:221-8

basina pH degerini yorumlamak yerine tiim kan gazi
parametrelerini beraber degerlendirmek mortalite ve
uzun donem sonuclar1 belirlemek icin gereklidir (21).

Dort kan gazi parametresini term bebeklerde
inceleyen ¢alismanin sonucunda (5), sonuglarimizda
oldugu gibi mortalite grubunda daha diisiik pH,
HCO, ve BE degerleri elde edilmistir. Bu ¢aligmada
kaybedilen hastalardaki pH ve HCO, degerleri
bizim kaybedilen hastalardan daha yiiksekken,
pCO, ve BE degerlerinin daha diigiik olmas1 dikkati
cekmektedir. Calismamizla yukaridaki caligmanin
sonuglar1 arasindaki bu farkin temel nedeni;
bizim hastalarimizin ¢ok prematiire bebeklerden,
diger caligmadaki hastalarin ise term bebeklerden
olusmasindan kaynaklantyor olabilir (5). Dolayisiyla
kord kan gazi sonuglarinin mortalite ve diger klinik
sonuglara etkisini degerlendirirken GH dikkate
aliarak yorumlanmasi gerektigi sonucuna varilabilir.
Ayrica yukaridaki calismada term bebeklerde
mortalite tahmini i¢in esik kord kan gazi degerleri
hesaplanmamuistir. Sonuclarimizda ise <29 GH’de
dogan prematiirelerde mortalite 6ngoriiciisii olarak
esik pH degerinin <7,18, HCO, <19,3 mmol/L ve
BE =<-8,1 mmol/L oldugu tespit edildi. Sonug¢larimiz
kendi merkezimizde yatan gebelik yas1 <29 hafta olan
bebekler icin gecerlidir. Ayrica kan gazi parametreleri
GH’den etkilenmesine ek olarak, klinik sonuglar ile
kan gazi1 parametreleri arasinda gii¢lii bir iligski oldugu
hem sonucglarimiza hem de literatiir ¢aligmalarina
gore sOylenebilir. Dolayisiyla, ¢ok merkezli ve
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tim GH’lerini iceren kord kan gazi degerlendirme
caligmalart ile mortalite tahmini i¢in her GH’ye ait
esik kan gazi parametreleri belirlenmelidir (1,25,26).

Kan gazi parametrelerinin klinik sonuclar ile
iligkisinde parametrelerin giicii konusunda veriler
yeterli degildir. Kord kan gazi ve klinik sonuglarinin
iliskisini degerlendiren Victory ve ark.’1 (20), IVK
icin esik pH degerini 7,25 (AUC: 0,800), RDS
icin esik pH degerini 7,09 (AUC: 0,570) ve MV
gereksinimi i¢in esik pH degerini 7,19 (AUC: 0,600)
olarak bulmustur. Ancak mortalite i¢in esik kan gazi
degeri degerlendirilmemistir. Sonuc¢larimizda ise
mortaliteyi degerlendirmek icin en giiclii kan gazi
parametresinin BE oldugu bulunmustur. Hastalarin
klinik sonuglarin1 6ngérmede BE’nin tek basina
kullanilmas1 yerine, pH ile beraber kullanilmasi
klinik anlamlilik degerini artirmaktadir (24).
Ancak kan gazi parametreleri bir biitiin oldugundan
tim parametreleri beraber degerlendirmek klinik
sonuglar hakkinda fikir sahibi olmak i¢in daha
anlamli olabilir (5).

Calismamiz  amaci ve yontemi agisindan
iilkemizde yapilan ilk c¢aligmadir. Literatiirde
de <29 GH prematiire bebeklerin dort kan gazi
parametresinin mortalite iizerine etkisini inceleyen
yeterince c¢alisma bulunmamaktadir. Bu yOniiyle
de calismamizin sonuclart literatiire 6nemli katki
saglayabilir. Buna ragmen calismamizin bazi
kisithiliklar1 vardir. Ilki ¢alismamizin retrospektif
olmasi ve hasta sayisinin az olmasidir. Ikincisi
ise tek merkez verisinden elde edilen sonuclar
oldugu ic¢in sonuclarimiz genellestirilememektedir.
Ugiinciisii kan gazi parametresi olarak laktat diizeyi
degerlendirilememigtir.  Dordiinciisti,  ¢aligmamiz
kisa donem sonuglara odaklandig1 i¢in uzun dénem
norogelisimsel sonuglar degerlendirilememistir.

Sonug olarak ¢alismamizda cok kiigiik prematiire
bebeklerin  mortalite tahmini i¢in kan gaz
parametrelerinden en 6nemlisinin BE ve sonrasinda
sirastyla HCO, ve pH oldugu bulundu. Mortalite i¢in
buldugumuz esik degerler sadece <29 GH dogan kendi
hasta popiilasyonumuz igin gecerlidir. Literatiirde
calisma hastalarinin GH’lerinin farklt olmasindan
dolay1 mortalite ve kan gazi parametreleri iliskine dair
sonuglar birbiriyle celismektedir. Dolayisiyla ileride
planlanacak prospektif calismalarda her GH’deki
bebekler ayr1 ayr1 kan gazi parametreleri ile mortalite
ve morbidite iligkisine gore degerlendirilmelidir.
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Abstract

Introduction: This study aims to determine the role of swallowing disorders in
the etiology of recurrent lower respiratory tract infections (LTRIs) and persistent
respiratory symptoms in children.

Materials and Methods: The records of 32 patients aged 0-18 years who applied to
the outpatient clinic of the pediatric pulmonology department between November
2016-June 2019 with LTRIs or persistent respiratory symptoms and diagnosed as
swallowing dysfunction were evaluated retrospectively. The swallowing function
of the patients were imaged and recorded by videofluoroscopic swallowing study
(VESS), and parents were surveyed for with pediatric eating assessment tool-10.
Results: Median age of the patients was 14 (7.25-32.25) months, 81.3% were male.
It was noted that 50% of the patient population had metabolic and/or neurologic
disease, and half of the remaining 16 patients had risk factors for swallowing
dysfunction, while the other half did not. Aspiration of thin liquids was found in
90.6% of patients, of which 68.8% were silent, 56.3% had oral phase dysfunction
and 40.6% had a delayed swallowing reflex. Oral phase dysfunction and delayed
swallowing reflex for thin and thick liquids were more frequent in 16 (50%)
patients with metabolic and/or neurological disease on VFSS compared to those
without metabolic and/or neurological disease (p<0.05). There was reduction in
the annual number of LTRIs reported following implementation of swallowing
therapy (p=0.01).

Conclusion: Swallowing dysfunction is an important diagnosis to consider when
approaching patients with history of recurrent respiratory symptoms, regardless
of their comorbidities and risk factors. Early diagnosis and treatment is crucial to
avoid subsequent complications associated with it.

Oz

Giris: Bu ¢alismanin amaci ¢ocuklardaki tekrarlayan alt solunum yolu enfeksiyonu
(ASYE) ve persistan solunum sistemi semptomlarinin etiyolojisinde yutma
disfonksiyonun roliinii belirlemektir.

Gere¢ ve Yontem: Kasim 2016-Haziran 2019 tarihleri arasinda ¢ocuk gogiis
hastaliklar1 poliklinigine ASYE veya persistan solunum sistemi semptomlar ile
bagvuran ve yutma disfonksiyonu tanisi alan 0-18 yas aras1 32 hastanin kayitlari
geriye doniik olarak kaydedildi. Hastalarin yutma fonksiyonu videofloroskopik

yutma c¢alismast (VFSS) ve pediyatrik yeme degerlendirme araci-10 ile
degerlendirildi.
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Bulgular: Hastalarin medyan yas1 14 (7.25-32.25) aydi, %81.3’1i erkekti. Hastalarin %50 sinin metabolik ve/veya norolojik hastaligi
vardi, %25’inin yutma disfonksiyonu icin risk faktorlerine sahipti ve %25 inin herhangi bir risk faktorii veya altta yatan bir hastalig
yoktu. Hastalarin %90.6’sinda ince sivilarin aspirasyonu bulundu, bunlarin %68.8’1 sessiz, %56.3’iinde oral faz disfonksiyonu ve
%40.6’s1nda gecikmis yutma refleksi vardi. VFSS’de metabolik ve/veya norolojik hastaligi olan 16 (%50) hastada metabolik ve/
veya norolojik hastali§1 olmayanlara kiyasla ince ve puding kivaml sivilar i¢in oral faz disfonksiyonu ve gecikmis yutma refleksi
daha sikt1 (p<0.05). Yutma terapisi alan takipli hastalarda yillik ASYE sayisinda azalma saptandi (p=0.01).

Sonug: Yutma disfonksiyonu, tekrarlayan solunum sistemi semptomlari 6ykiisii olan hastalar1 degerlendirirken eslik eden hastaliklari
ve risk faktorleri ne olursa olsun etiyolojide diistiniilmesi gereken 6nemli bir tanidir. Erken tan1 ve tedavi, yutma disfonksiyonu ile

iligkili komplikasyonlar1 6nlemek i¢in ¢ok onemlidir.

Introduction

The mechanics of respiration and swallowing
have common neuromuscular structures and work
in coordination with each other. This coordination
is vital for airway protection and prevention of
aspiration. Swallowing is a complex process and
is divided into three consecutive phases: oral,
pharyngeal and esophageal. It is influenced by
multiple neurophysiological, anatomic, environmental
and social factors. If any component is affected, it
can lead to dysphagia, which is defined as abnormal
swallowing due to incoordination, obstruction or
weakness affecting swallowing biomechanics and
can occur at any stage of swallowing. There are
multiple causes of dysphagia including prematurity,
gastroesophageal reflux, congenital malformations
(cleft lip/palate, Moebius syndrome, Down syndrome,
etc.), neurologic and metabolic disease (1). It can also
be present in children without underlying risk factors
(2,3).

Approximately 1% of children in the general
population experience swallowing difficulties (2).
This percentage is higher in patients with known
comorbidities, such as cerebral palsy, traumatic brain
injury, and airway malformations (4).

Children with dysphagia may not manifest with
symptoms and may be clinically silent. Others
present with vomiting, coughing, wheezing, recurrent
respiratory tract infections, and/or choking (14.5).
Aspiration is defined as food or liquid entering the
airway below the level of the vocal cords (1). Silent
aspiration is defined as the absence of coughing,
despite aspiration before, during, or after swallowing
(1). Although coughing is a mechanism that protects
the airway against penetration and/or aspiration,
most infants do not cough following aspiration (6).
Therefore, recurrent pulmonary infections may be
indicative of ongoing aspiration.
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This study aims to determine the role of swallowing
disorders in the etiology of recurrent lower respiratory
tract infections (LRTIs) and persistent respiratory
symptoms in children referred to the pediatric
pulmonology department and whether there is a
decrease in the number of LRTIs after treatment.

Materials and Methods

In the study, patients aged 0-18 years with recurrent
LRTIs or persistent respiratory symptoms who were
admitted to the outpatient clinic of the pediatric
pulmonology department, between November 2016
and June 2019 were evaluated retrospectively through
electronic medical reports. Patients with known
swallowing dysfunction at admission were excluded
from the study. Thirty-two patients were included
in the study. The demographic characteristics of the
patients, their symptoms and signs, whether they had
any complaints while feeding, whether they were
exposed to cigarette smoke, chest X-ray findings, the
number of LRTIs before and after swallowing therapy,
and whether they had known persistent diseases were
noted (Table 1).

Patients who present to the pediatric pulmonology
department with LRTIs or persistent respiratory
symptoms and those with suspected swallowing
dysfunction based on history, physical examination,
and chest X-ray are routinely referred to the
swallowing disorders unit. In this center, swallowing
functions of the patients are imaged and recorded by
videofluoroscopic swallowing study (VFSS). VESS
is a method that evaluates the oral, pharyngeal, and
oesophageal phases of swallowing with liquid and
viscous barium. Loss or delay in oropharyngeal
reflexes, laryngeal penetration, reflux, residuals, and
aspiration can be detected by VFSS. As described
earlier, aspiration occurs when food or liquid enters the
airway below the level of the vocal cords. On the other
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hand, penetration is defined as the entry of food or
liquid into the larynx without passing the vocal cords
(1). The penetration aspiration scale (PAS) is an 8-point
scale determined by the depth of the material passing
through the airway and whether the material entering
the airway can be expelled during videofluoroscopy
(5). During their visits, parents are surveyed using the
pediatric eating assessment tool-10 (PEAT-10). This
PEAT-10 is effective in predicting the aspiration risks
of patients and in monitoring the severity of initial
symptoms and treatment effectiveness. The family is
asked to score between 0 and 4 for 10 questions. A
PEAT-10 score higher than 3 is predictive for airway
aspiration (7).

The Gazi University Non-Interventional Clinical
Research Ethics Committee approved the study
(protocol number: 916100558, date: 04.01.02).

Statistical Analysis

The Statistical Package for Social Sciences (SPSS)
version 18 was used for statistical analysis. The
normal distribution of variables was tested with the
Kolmogorov-Smirnov test. Continuous variables with
normal distribution were presented as mean (standard
deviation); non-normal distribution variables were
reported as median (interquartile range). Categorical
variables were shown as numbers and percentages.
The Mann-Whitney U test and Student’s test were
used, respectively, to compare two groups of variables
not normally distributed and normally distributed.
The Pearson chi-square or Fisher’s Exact test were
used to evaluate categorical data. Correlations
were analyzed using Spearman’s test and Pearson’s
correlation analysis. A value of p<0.05 was considered
as statistically significant.

Results

In the 3 years of the study period, a total of 2,666
patients were admitted to the outpatient clinic of the
pediatric pulmonology department due to LRTIs or
persistent respiratory symptoms. Seven patients had
known swallowing dysfunction, were already followed
up at the swallowing disorders unit, and were excluded
from the study. Swallowing studies were performed in
73 patients due to complaints during swallowing or
LRTI/persistent respiratory symptoms of unknown
cause. Swallowing dysfunction was found in 32 of 73
patients (43.8%).

The median age of the 32 patients with swallowing
dysfunction was 14 (7.25-32.25) months. The
demographic and clinical characteristics of the patients
are shown in Table 1. Of the patients, 16 (50%)
had metabolic and/or neurologic disease and eight
(25%) had risk factors for swallowing dysfunction
(prematurity, congenital heart disease, laryngomalacia,
and cleft lip and palate). Swallowing dysfunction
was detected in eight patients (25%) without any
underlying diseases or conditions that might affect
swallowing. Of these eight patients, four patients had
a chronic cough, three patients had recurrent LRTI
and one patient had wheezing. On VFSS, among these
eight patients, laryngeal aspiration was found in six
children with thin liquids and in one child with both
thin and thick liquids. Silent aspiration was detected
in four of eight patients (50%). Half of these eight
patients were exposed to cigarette smoke.

During admission, 26 patients (81.3%) had oral
feeding, five patients (19.2%) had liquid modified
feeding, and one patient (3.8%) had non-oral feeding.
After VFSS, oral feeding was recommended for two
patients (6.2%), liquid modified feeding for 22 patients
(68,8%), and non-oral feeding for eight patients (25%).
The results of the VFSS of the patients are shown
in Table 2. The most common VESS finding was a
silent aspiration in 22 patients (68.8%). The mean of
the PEAT-10 score of the patients was 14.4+11, and
the median PAS score for thin liquids was 8 (7-8).
Aspiration of thick liquids was detected in only six
patients (18.8%), and all were silent aspirations.

No statistical difference was found in the PAS (thin-
thick liquid) score according to gender of patients,
birth weight-week, and underlying disease or risk
factors. A significant difference was found between
parental smoking and the PEAT-10 score of the patients
(p=0.046). The PAS score of the patients exposed
to cigarette smoke was higher, but the difference
was not statistically significant (p=0.081). While no
correlation was found between the number of LRTIs
in one year and the PAS, a positive correlation was
found with the PEAT-10 score (p=0.008, r=0.781). A
comparison of the VFSS results of patients with and
without metabolic and/or neurologic disease is shown
in Table 3. On VFESS, 16 patients with metabolic and/
or neurologic disease had oral phase dysfunction and a
delayed swallowing reflex was more common in both
thin and thick fluids than in those without metabolic
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Table 1. Demographic and clinical characteristics of
patients with swallowing dysfunction (n=32)

Table 2. Evaluation of videofluoroscopic results of
patients at admission and after swallowing therapy

Standart deviation

‘LRTL: Lower respiratory tract infection. "Median (interquartile range), SD:

N (% . Aft llowi
%) At admission therear sizvsa owing
Gender n=32 (%) p
n=14 (%)
Male 26 (81.3)
Penetration aspiration scale (thin liquid)
Female 6 (18.8)
Age (months) 14 (72-322)° None 26 8 G7.D
Weight Penetration 1@3.1) -
. Aspiration despite
>(-2) SD 14 (43.8) patient’s response 7(21.9) 3(21.4)
<(-2) SD 18 (56.3) .
. Aspiration absent 22 (68.8) 3(214)
Gestational age, week patient’s response
Term 23 (71.9) Penetration aspiration scale (thick liquid)
Preterm 9 (28.1) None 26 (81.3) 1@3.1)
Symptoms Penetration - 13 (40.6)
Recurrent LRTIT” 18 (56.3) Aspiration despite ) )
Persistent cough 9(28.1) patient’s response
. Aspiration absent
Wheezing 5(15.6) patient’s response 6 (18.7) -
Number of LRTI Oral phase dysfunction (thin liquid)
Total 567 Yes 18 (5625 | 1(72)
Annual (previous year) 3(2-4) No 14 (4375 13 (92.8)
Symptoms while feeding : .
Delayed swallowing reflex (thin liquid)
Cough 14 (43.8)
Yes 13 (40.6) 4 (28.6)
Vomiting 9 (28.1)
No 19 (594) 10 (71.4)
Choking-growling 7(21.9)
Nasal regurgitation (thin liquid)
None 2(6.3)
. Yes 3094 1(7.2)
Chronic disease
Yes 24 (75) No 29 (90.6) 13 (92.8)
No 8 (25) Aspiration (thin liquid)
Neurometabolic disease Yes 29 (90.6) 6428
Yes 16 (50) No 3094) 8 (57.1)
No 16 (50) Coughing (thin liquid)
Pulmonary infiltration Yes 7(21.9) 3(214)
Right 16 (50) No 25 (78.1) 11 (78.6)
Bilateral 12 (37.5) Oral phase dysfunction (thick liquid)
Left 2(6.3) Yes 17 (53.1) 1(7.2)
Normal 2(63) No 15 (46.9) 13 (92.8)
Exposure to cigarette smoke Delayed swallowing reflex (thick liquid)
Yes 20 (62.5) Yes 10 (31.3) 2(143)
No 12 G375) No 22 (68.8) 12 (85.7)
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Table 2. Continued
At admission Qitre;psi\g;allowing
n=32 (%) n=14 (%)
Nasal regurgitation (thick liquid)
Yes 2 (6.25)
No 30 (93,75) 14 (100)
Aspiration (thick liquid)
Yes 6 (18.7)
No 26 (81.3) 14 (100)
Coughing (thick liquid)
No ‘ 32 (100) 14 (100)

and/or neurologic disease, and it was statistically
significant (p=0.037 and p=0.003 for thin liquids and
p=0.004 and p=0.006 for thick liquids, respectively).
Of the patients with metabolic and/or neurologic
disease, 12 (75%) had growth retardation (weight
is below 2 standard deviations according to his/her
gender and peers). The weight Z-scores for the age of
patients with metabolic and/or neurologic disease was
lower than those without metabolic and/or neurologic
disease (p=0.037).

In 20 patients (12 of 32 patients lost the follow-
up in the pediatric pulmonology department), the
median number of LRTIs per year before swallowing
therapy was 3 (2-4), while the annual number of
LRTIs after therapy was 1 (1-2.75). A reduction in the
annual number of LRTIs of patients after swallowing
therapy was statistically significant (p=0.010). The
annual number of LRTIs was higher in patients with
chronic disease or risk factors (p=0.035). There was
no statistical difference between the annual number of
LRTIs and the type of swallowing dysfunction.

Discussion

Children with swallowing dysfunction may present
with recurrent LRTIs and persistent respiratory
symptoms (1,3). Swallowing dysfunction should
be suspected in children with persistent respiratory
symptoms. In our study, swallowing dysfunction
was found in eight children with normal neuromotor
development without any underlying risk factors.
The decrease in the symptoms of our patients with
swallowing dysfunction after changing diets shows the
importance of swallowing therapy in the management

of children with recurrent LRTIs and persistent
respiratory symptoms.

In our study, 1.2% of patients with recurrent LRTIs
and persistent respiratory symptoms were diagnosed
with swallowing dysfunction. Eight of these patients
had no chronic disease or risk factor for swallowing
dysfunction. Studies have shown varying degrees of
swallowing dysfunction in children without risk factors
(2,8-10). Silent aspiration is common among infants
and young children with swallowing dysfunction (2-
4.,6). In a retrospective study, swallowing dysfunction
was detected in 19 patients (19/517) who had no risk
factors for dysphagia and had unexplained respiratory
symptoms, and they detected silent aspiration in 57.9%
of these patients (3). In our study, silent aspiration was
found in half of the patients without risk factors and in
75% of the patients with risk factors.

In our study, patients with swallowing dysfunction
presented mostly with recurrent LRTIs. Respiratory
tract symptoms in patients with swallowing dysfunction
vary in the literature (2-4,9). About half of our patients
had a cough, while feeding and silent aspirations were
detected in eight of these patients. The cough is one of
the mechanisms that protects the respiratory tract (1).
Silent aspiration was observed on VFSS even in patients
who coughed while feeding, suggesting that coughing
during feeding does not guarantee safe swallowing
and does not protect airways completely, especially in
children with persistent respiratory symptoms. One of
the reasons for the high frequency of silent aspiration
in children with dysphagia is thought to be incomplete
maturation of airway clearance mechanisms (11).
The absence of primary airway protection responses
in recurrent aspirations may impair lung maturation,
especially in 2-year-old children (12,13).

The position of the patient during aspiration
determines the segment of the lung where aspiration
is most likely to occur. If patients aspirate while in the
supine position, the superior segment of the lower lobe
of the right lung and the posterior segment of the upper
lobe of the right lung are usually involved. Patients who
aspirated in the upright position may have involvement
of the basal segments of the bilateral lower lobes (14).
In our study, most of our patients had infiltration in
the right lung segments on chest X-rays. Suspicion
of aspiration should be considered in children with
recurrent LRTTs, especially with involvement of the
right lung.
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Table 3. A comparison of videofluoroscopic results of patients with and without neurometabolic disease

Neurometabolic disease
Yes No p-value
n=16 (%) n=16 (%)
Oral phase dysfunction
Yes 12 (75) 6 (37.5) 0.037
No 4 (25) 10 (62.5) -
Delayed swallowing reflex
Yes 11 (68.8) 2 (12.5) 0.003
No 5(31.3) 14 (87.5) -
Nasal regurgitation
Yes 2(12.5) 1(6.3) 0.544
= | No 14 (87.5) 15 (93.8) -
5 Aspiration
g Yes 16 (100) 13 (81.3) 0.226
= | No - 3 (18.8) -
Coughing
Yes 3(18.8) 4 (25) 1,000
No 13 (81.3) 12 (75) -
Penetration aspiration scale
None - 2 (12.5) -
Penetration - 1(6.3) 0.276
Aspiration despite patient’s response 3(18.8) 4 (25) -
Aspiration absent patient’s response 13 (81.2) 9 (56.3) -
Oral phase dysfunction
Yes 13 (81.3) 4 (25) 0.004
No 3(18.8) 12 (75) -
Delayed swallowing reflex
Yes 9(56.2) 2 (12.5) 0.006
No 7 (43.8) 14 (87.5) -
Nasal regurgitation
% Yes 2 (12.5) - 0.484
E No 14 (87.5) 16 (100) -
S
'_E Aspiration
Yes 5(31.3) 1(6.3) 0.333
No 11 (68.8) 15 (93.8) -
Penetration aspiration scale
None 11 (68.8) 15 (93.8) -
Penetration - - -
Aspiration despite patient’s response - - 0.172
Aspiration absent patient’s response 531.3) 1(6.3)
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Half of the patients without risk factors were
exposed to cigarette smoke. Studies have shown that
smoking is one of the etiologies of dysphagia in adults
(15,16). Although this has not been observed in studies
involving the pediatric population, the higher scores
on the PEAT-10 and PAS of the patients exposed to
cigarette smoke in our study suggest that smoking
exposure may play a role. Although smoking has not
yet been shown as an etiology of dysphagia in studies
conducted in children, the higher scores on the PEAT-
10 and PAS of the patients exposed to smoking in
our study suggest that smoking exposure may also be
involved in the etiology of swallowing dysfunction
in children. Since smoking is also a risk factor for
recurrent respiratory tract symptoms, suggestions to
avoid smoking in the management of children with
swallowing dysfunction may also be beneficial in the
management of patients with persistent respiratory
tract symptoms (17).

After changing the diet of the patients with
swallowing dysfunction, the frequency of admission
to the hospital due to LRTIs decreased. This shows the
importance of swallowing therapies and nutritional
recommendations in the management of patients
with recurrent respiratory tract symptoms. Since
multiple factors, such as other treatments received
by the patients and environmental factors affecting
the patients, could not be evaluated in our study, the
decrease in the number of LRTIs cannot be attributed
solely to changing the diet.

In patients with metabolic and/or neurologic
disease, oral phase dysfunction and delay in the
swallowing reflex were more common. Oral
motor dysfunction is common in children with
delayed neuromotor development. In these patients,
problems such as sucking, chewing, swallowing,
drooling, and persistent tongue thrust are frequently
encountered (18,19). Oral motor dysfunction is seen
in 90% of children diagnosed with cerebral palsy
(20). Especially in patients with neurological disease,
untreated nutritional problems can cause growth
retardation, which may increase morbidity and
mortality (18,21). Similarly, in our study, the weight of
patients with metabolic and/or neurologic disease was
lower compared to other patients and their age, and
respiratory tract infections were more common. Many
of these children with metabolic and/or neurologic
diseases would benefit from a regular nutritional
assessment and management as part of their overall

care. In addition, patients without risk factors but with
isolated swallowing dysfunction should be followed
up for neurological diseases that may develop in the
future. Swallowing dysfunction in infancy may be
the first sign of associated neurological diseases or
syndromes (9).

Management of pediatric dysphagia includes
nutritional recommendations, medical and surgical
interventions, positioning guidelines, and oral-motor/
swallowing exercises. Underlying disease, neuromotor
and behavioral development of children, and social
and environmental factors affect the treatment
recommendations of children (1,4). A multidisciplinary
approach to the management of dysphagia in pediatric
populations is required, involving physiotherapists,
otolaryngologists, pediatric gastroenterologists, and
pediatric pulmonologists (1). In addition to respiratory
system symptoms, swallowing dysfunction can cause
malnutrition, which can negatively affect cognitive
and behavioral development in children (1,22).
Successful management of swallowing disorders
improves nutritional status and significantly reduces
morbidity (23). The prognosis of patients with isolated
swallowing dysfunction is very good in long-term
follow-up (9). In our study, after the appropriate
nutritional recommendations for our patients, there
was a decrease in the number of lung infections and,
accordingly, a decrease in the morbidity of the patients.

The retrospective design of the study and the small
number of patients are the limitations of our study.
There is a need for multicentre prospective studies
with larger patient groups.

Conclusion

Swallowing dysfunction may cause recurrent
respiratory tract symptoms in children. Patients
with underlying risk factors should be evaluated for
swallowing dysfunction. Swallowing dysfunction
should be kept in mind in the differential diagnosis
of patients with recurrent respiratory symptoms but
without any risk factors for dysphagia. Early diagnosis
of swallowing dysfunction and initiation of appropriate
treatment is important and can reduce the morbidities
associated with dysphagia.
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