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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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of international standing with original research articles of the highest standard
in the field of both clinical and scientific pediatrics. The journal's content
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editorial manuscripts, case reports, original photographs, letters concerning
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feature articles in the field of social pediatrics.
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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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INSTRUCTIONS TO AUTHORS

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
Medicus of each year. In articles with six or fewer authors, all authors are
listed. If the number of authars is seven or more, the first six are written, and
et al. is added. After the authors' names, the full title of the article, the journal
name (according to the abbreviation rules), year, volume and pages are listed.

Example 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.

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

Books

Book Sections: References should follow the following order: Names of the
first three authors, chapter title, editors, book title, volume and edition number,
city, publisher, year and relevant pages.

Example: 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.

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

For a single-authored book, the original page number is used.

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

Congress papers; It should be given as in the example below:

lldinm i, Koksal N, Camitez Y: Yenidogan doneminde Salmonella typhimurium
enfeksiyonu. XXXV. Milli Pediatri Kongresi, 12-15 Kasim 1991, Adana, Bildiri
Ozet Kitabi, $.38, 1991.

Thesis: Kanpolat Y. Trigeminal Gangliona Deneysel Perkiitan Giris ve
Radyofrekans Termik_Lezyonun Histopatolojik Degerlendirilmesi (Dogentlik
Tezi). Ankara: Ankara Universitesi;

1978.  Unpublished observations and personal interviews are not used as
sources. Articles accepted for publication but not yet published can be included
in the references by specifying the word “in the press". Extensive information on
various other manuscripts can be obtained from the “International Committee
of Medical Journal Editors" website (www.icmje.org).

E-Tables, Figures and Photos
Tables should be prepared with the aim of making the text descriptive and clear.

Tables, figures and graphics should be evident as design and drawing,
photographs should be sufficient for appropriate print quality. The abbreviations
used must be explained below as footnotes.

ADDITIONAL TERMS

1- Reviews: It should be written to cover the latest innovations and/ or based
on literature information. The Turkish and English titles and abstracts should
not exceed 300 words. The English title and abstract must be synonymous.

2- Case Reports: They should be specific and educational. The Turkish and
English abstract should not exceed 300 words. The English title and abstract
must be synonymous with the Turkish title and abstract. The text should include
introduction, case(s) presentation, discussion subheadings.

3- Letter to the Editor: Discusses the significance, matters not provided or
deficiency of a published article. There are no titles and chapters, and more
than five sources are not shown. At the end are the author's name and
complete address. The authars of the original article and/ or the editor decide
the evaluation of the response to the letters.

4- All authors' contact information and ORCID numbers should be included on
the title page.

5- All submitted works are sent to the reviewers after being checked by the
plagiarism checker.

6- According to the TR index 2020 rules, an Ethics Committee Permission Form
is requested from the studies.

7- Studies that require the approval of the Ethics Committee are as follows.

All kinds of research are conducted with qualitative or quantitative approaches
that require data collection from the participants using survey, interview, focus
group work, observation, experiment, and interview techniques.

Use of humans and animals (including material/data) for experimental or other
scientific purposes,

Clinical studies on humans,

research on animals,

Retrospective studies by the personal data protection law,

Also;

Indicating that an "informed consent form" has been received in case reports,

Obtaining and specifying permission from the owners for the use of scales,
questionnaires, images belonging to others,

Indication of compliance with copyright regulations for the intellectual and
artistic works used.
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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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Oz

Giris: Akut losemiler, cocukluk caginin en sik goriilen malignitesi olup,
akut lenfoblastik 16semi (ALL) en sik alt tipidir. Bu caligmada yeni tani almig
ALL hastalarinin tedavileri sirasinda gelisen akut endokrin ve metabolik
komplikasyonlarin siklig1 ve risk faktorlerinin incelenmesi amaglanmugtir.

Gerec¢ ve Yontem: Uludag Universitesi Tip Fakiiltesi Cocuk Hematoloji Bilim
Dali’nda Ocak 2007-Aralik 2017 tarihleri arasinda, yast 1 ile 18 yil arasi olan, yeni
ALL tanis1 almis 293 hastada gelisen akut endokrin ve metabolik komplikasyonlar
incelendi. Hastalarin yaglari, cinsiyetleri, risk gruplari, 16semi alt tipleri ve
endokrin komplikasyonlarin gelisti§i donemdeki kemoterapi fazlari not edildi.
Bulgular: Toplamda 250 hasta B-ALL, 43 hasta T-ALL tanis1 ile izlendi ve
calismaya aliman hastalarin %64°ii (n=188) erkek ve %36’s1 kadindir. Hastalarin
%36 4’1 yiiksek riskli olup 10 hasta risk grubu belirlenemeden kaybedildi. iki yil
sliren tedavi boyunca en az bir endokrin komplikasyon gelisen hastalarin oranini
%83 olarak saptadik. Tan1 aninda 10 yasindan biiyiik olan hastalarda hiperglisemi,
osteoporoz ve avaskiiler nekroz daha fazla gozlendi. Cinsiyetler arasinda fark
sadece D vitamininde saptandi ve kizlarda daha diisiiktii. Regresyon analizinde
sadece hastalarin yliksek riskli olmas1 endokrin komplikasyon gelismesi agisindan
anlaml1 bulundu.

Sonug¢: Giintimiizde kullanilan kemoterapotikler, sagkalimi siiresini uzatmig
olsa da komplikasyon goriilme sikliginda artisa sebep olmustur. Risk faktorlerini
onceden belirleyerek bu komplikasyonlarin azaltilabilecegini diisiinmekteyiz.

Abstract

Introduction: Acute leukemias are the most common malignancy of childhood,
and acute lymphoblastic leukemia (ALL) is the most common subtype. In this
study; we aimed to asses to acute endocrine and metabolic complications which
occurs during treatment. Newly diagnosed ALL patients were included in the study.
Materials and Methods: The endocrine and metabolic complication of 293
patients aged 1-18 years old who were newly diagnosed ALL between January
2007 and December 2017 in Uludag University Faculty, Department of Pediatric
Hematology were analyzed. Patients’ age, gender, risk groups, leukemia subtypes,
and chemotherapy phases at the time of endocrine complications were noted.
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Results: In total, 250 patients were follow-up with B-ALL and 43 patients with T-ALL. 64% (n=188) of patients were male and
36% (n=105) were female. In our study, 36.4% of patients were in the high risk group but ten of the patients died before the risk
group could be determined. During the two-year treatment, We found that 83% of the patients developed at least one endocrine
complication. Hyperglycemia, osteoporosis and avascular necrosis were observed more frequently in patients older than 10 years at
the time of diagnosis. The difference between the sexes was found only in vitamin D and was lower in girls. In regression analysis,
only to be high risk group were found to be effective for the development of endocrine complications.

Conclusion: Although the chemotherapeutics used today have prolonged the survival time, they have caused an increase in the
incidence of complications. We think that these complications can be reduced by determining the risk factors in advance.

Giris

Akut losemiler, cocukluk c¢agi malignitelerinin
yaklagik %30’unu olusturur ve c¢ocuklarda en sik
goriilen malignitedir (1). Akut 16semiler arasinda da
akut lenfoblastik 16semi (ALL), yaklagsik %70-80
oranla ¢ocuklarda en sik goriilen l16semi alt tipidir
(2,3). Cocuk c¢agi losemilerinin etiyolojisi kesin
olarak bilinmemekle birlikte kalitsal ve cevresel
faktorlerin rol aldigi diisiiniilmektedir (4-6). ALL
tanist; fizik muayene, tam kan sayimu, periferik yayma
incelenmesi, kemik iligi ve beyin omurilik sivisinin
sitolojik olarak incelenmesi ile konulmaktadir (7).

Bugiin ¢oklu kemoterapi protokolleriyle hastalarin
%80’inden fazlasinda kiir saglanabilmektedir (8.,9).
ALL’li hastalarda gilinlimiizde izlenen sagkalim
oranlarindaki bu artis, tedavi ile iligkili mortalite ve
morbidite risklerini de beraberinde getirmistir (10).
Hastaligin kendisine veya tedaviye bagli, erken veya
ge¢ donem komplikasyonlar gozlenebilmektedir.
Enfeksiyonlar, karaciger ve bobrek fonksiyonlarinda
bozulma, pthtilagsma bozukluklari, kanama,
hiperkalsemi, tiimoér lizis  sendromu, tiflit,
hipertansiyon,  pankreatit,  endokrinolojik  ve
metabolik sorunlar, néropati, avaskiiler nekroz,
alerjik reaksiyonlar, mukozit onde gelen erken
donem yan etkiler arasindadir (11). Kardiyomiyopati,
Iokoensefalopati, infertilite, bdbrek  fonksiyon
bozukluklari, isitme kaybi, obezite ise dier bazi1 gec
donem komplikasyonlardandir (12).

Literatiirde cok sayida ¢cocukluk cagi 16semisinin gec
donem tedavi komplikasyonlarini inceleyen calisma
vardir (13,14). Akut donem tedavi komplikasyonlarini
inceleyen caligmalar belli komplikasyonlar icin tek
tek calisilmis olup biitiinciil bakisla yapilan caligmalar
oldukca azdir. Calismamizda tedavi sirasinda gelisen
akut endokrin ve metabolik komplikasyonlari
biitiiniiyle degerlendirmeyi amagladik.
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Gerec ve Yontem

Uludag Universitesi Tip Fakiiltesi Hastanesi,
Cocuk Hematoloji Bilim Dali’nda Ocak 2007- Aralik
2017 tarihleri arasinda yeni ALL tanisi alan 293
hastanin tibbi verileri geriye doniik incelendi. Down
sendromu olan, infant losemi tanisi olan hastalar,
tedavisi devam ederken refrakter ALL tanisi alan
hastalar ¢alisma dig1 birakildi. Tedavi sirasinda niiks
gelisen hastalarin niiksiin gelistigi tarihten itibaren,
kemikiligi nakli (KIT) olan hastalarin ise KIT’in
yapildig: tarihten itibaren gelisen komplikasyonlart,
tedavi protokollerinin degismis olmast nedeniyle
calismaya alinmadi. Tan1 aninda tiimor lizis nedenli
gelisen metabolik komplikasyonlar calisma disi
birakildi. ALL tanis1 almadan 6nce endokrinolojik bir
hastalik tanist alan olgular, ilgili parametre i¢in ¢calisma
digt birakildi. ALL tedavisi iki yilt bulan, indiiksiyon
(Protokol I-A), erken intensifikasyon (Protokol I-B),
konsolidasyon (Protokol-M ya da yiiksek risk bloklar1),
reindiiksiyon (Protokol II) ve idame fazi olmak
iizere bes fazdan olusur. Universitemizde BFM bazl
kemoterapi protokolleri (ALL-BFM 2002, ALLIC-
BFM 2009) kullanilmakta olup, risk gruplamasi ve
kemoterapi standarttir (8,9). Standart risk ve orta risk
protokolleri arasindaki fark; indiiksiyonda standart
riske 2 doz daunorubicine verilirken, orta riske 4 doz
daunorubicine verilmesi ve Protokol M’de B-ALL’de
metotreksatin 5 gr ya da 2 gr randomize edilmesi
olup, biz standart risk grubundaki hastalarimizda bu
randomizasyonlar yapilmadi, her iki gruba da ayni
tedavi protokolii uygulandi.

Geligsen endokrin yan etkilerden hiperglisemi ve
hipoglisemi, Common Term Criteria for Adverse
Events (CTCAE) versiyon 4’e gore; hipokalsemi,
hiperkalsemi ve total kolesterol, CTCAE versiyon
5’e gore siniflandirilmis ve sadece evre 3 ve evre 4
komplikasyonlar calismaya alindi (15) (Tablo 1). D
vitamini i¢in belirledigi degerler referans alinmuis,
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Tablo 1. Kan sekeri, kan kalsiyumu ve total kolesterol
degerlerinin CTCAE’ye gore evrelemesi (15)
Evre 3 Evre 4

Hipoglisemi 40-30 mg/dL <30 mg/dL
Hiperglisemi 250-500 mg/dL >500 mg/dL
Hipokalsemi 7.0-6,0 mg/dL <6,0 mg/dL
Hiperkalsemi 12,5-13,5 mg/dL >12,5 mg/dL
Total kolesterol 400-500 mg/dL >500 mg/dL

25-OH-D vitamini diizeyi <20 ng/mL olanlara diisiik,
>20 ng/mL olan degerler normal olarak kabul edildi
(16). Hiperparatiroidi icin Uludag Universitesi Tip
Fakiiltesi Biyokimya Anabilim Dalinin sinir1 olan 65
pg/mL’nin stlindeki degerler yiiksek olarak kabul
edildi. Kemik mineral dansitesi 6l¢timiinde dual energy
X-ray absorbsiyometri (DEXA) yontemi ile bakilan Z
skoru =<-2 ise osteoporoz var olarak degerlendirildi.
Avaskiiler nekroz tanisi klinik bulgular ve radyolojik
degerlendirmelerde uyumlu bulgu saptanmasi ile
kondu. Tiroid fonksiyon testlerinden yasa gore
sT4 normal, TSH yiiksek olan hastalar subklinik
hipotiroidi; sT4 diisiikliigii ve TSH yiiksekligi olan
hastalar primer hipotiroidi; sT4 diisiikliigii ile beraber
TSH diistikliigii de olan hastalar sekonder ya da tersiyer
hipotiroidi kabul edildi. Trigliserid i¢in 2021 Tiirkiye
Endokrin ve Metabolizma Derneginin Kilavuzundaki
referans degerler kullanildi. Buna goére <150 mg/dL
normal, 150-499 mg/dL hafif y tiksek, 500-1000 mg/dL.
arasi orta yiiksek, >1000 mg/dL siddetli yiiksek olarak
siiflandirildi (17). Olcay Neyzi persentil cetvellerine
gore en az bir kez >97 p iizerinde kilosunun olmasi
obezite varligi olarak kabul edildi (18).

Uludag Universitesi Tip Fakiiltesi Klinik
Aragtirmalar Etik Kurulu’nun 26.02.2019 tarih ve
2019-4/24 nolu karar1 ile onay alinarak calismaya
alinmugtir.

Istatistiksel Analiz

SPSS versiyon 23.0 kullanilarak yapildi. Olgiimsel
degiskenlerin normal dagilima uygunlugu gorsel
(histogram) ve analitik yontemlerle (Kolmogorov-
Smirnov/Shapiro-Wilk testleri) incelendi. Kategorik
degiskenlerin karsilagtirtlmasinda ki-kare veya Fisher
testi kullanildi. Coklu karsilastirmalarda anlamliligin
hangi iki alt grup arasindan kaynaklandigini tespit
etmek icin Bonferroni diizeltmesi uygulanarak ikili

karsilagtirmalar yapildi. Cok degiskenli analizde,
oncekianalizlerde belirlenen olasifaktorlerkullanilarak
erken komplikasyon gelisimini 6ngdrmedeki bagimsiz
prediktorler lojistik regresyon analizi kullanilarak
incelendi. P degerinin 0,05’in altinda oldugu durumlar
istatistiksel olarak anlamli olarak degerlendirildi.

Bulgular

Kritelere uyan 293 hastanin tibbi verileri geriye
doniik incelendi. Hastalarin 105’1 (%36) kiz, 188’1
(%64) erkekti. Tani aldigindaki ortalama yaglari
834574 ay idi. Hastalarin %16,7°sinde (n=49/293)
hicbir komplikasyon goriilmezken, 85 hastada
hiperglisemi, 86 hastada parathormon yiiksekligi,
31 hastada kalsiyum diisiikliigii, 20 hastada D
vitamini diistikliigii, 11 hastada hipoglisemi saptandi.
Hastalarda gelisen endokrin komplikasyonlar arasinda
cinsiyet bakimindan sadece D vitamini distikligi
acisindan fark saptandi. Kiz cinsiyetteki bu diistikliik
istatistiksel olarak anlamliydi (p<0,001) (Tablo 2).
B-ALL tanis1 alan hastalarin %61°1, T-ALL tanis1 alan
hastalarin ise %81 4’1 erkekti ve B-ALL tanisi alan
hastalarin %82,7’si ile T-ALL tanis1 alan hastalarin
%60,5’inin tan1 yaglar1 10’dan kiigiiktii. Cinsiyet ve
tan1 alma yaslar1 agisidan olan bu fark istatistiksel
olarak anlamli bulundu (p=0,01, p=0,001). B-ALL
ve T-ALL olarak iki grupta hastalar incelendiginde,
sadece hiperglisemi, hipokalsemi, hiperparotiroidi
T-ALL hastalarinda sik goriiliirken, diger parametreler
acisindan anlamli farklilik saptanmadi (Tablo 2).

Hastalarin tan1 anindaki yaslar1 =10 yas ve <10 yas
olmak {iizere iki grupta incelendi. Hastalarda gelisen
endokrin  komplikasyonlar  degerlendirildiginde
hiperglisemi, osteoporoz ve avaskiiler nekroz gelisen
grubun =10 yas olan yas olan grupta fazla oldugu
saptandi. Diger parametrelerde yas gruplart arasinda
fark goriilmedi (Tablo 3).

Risk grubu agisindan analizler; standart ve orta risk
grubu bir grup, yiiksek risk grubu ise diger bir grup
kabul edilerek yapildi. Hiperglisemi ve hipokalsemi
varligi agisindan risk gruplari arasinda fark bulunurken,
diger parametrelerde fark saptanmadi. T-ALL olan
hastalarda yiiksek risk goriilme orani daha yiiksek
bulundu (p=0,005) (Tablo 3).

Hiperglisemi gelisen hastalarin sadece iigiinde,
kisa siireli olarak insiilin tedavisi gerekmig olup, diger
hastalarda dekstroz igermeyen mailerin kullanilmast,
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diyet uygulamasi yapildi. Hipertrigliseridemi ig¢in
sadece iki hastada insiiliin tamponize mai, diyet ve
orta zincirli yag asitleri ile tedavi gerekirken, diger
hastalar ise sadece yagdan fakir diyet ile tedavi edildi.
Avaskiiler nekroz icin iki hastaya tek tarafli kalca
replasmani yapildi.

Logistik regresyon analiz sonucuna gore tani yast,
cinsiyet ve 16seminin tipi ile endokrin komplikasyon
gelisimi arasinda istatistiksel olarak anlamli bir
ilisgki bulunmadi. Yiiksek riskli olmak, endokrin
komplikasyon geligim riski agisindan anlamli bulundu
(Tablo 4). Tablo 5’de gelisen komplikasyonlarin
hangi kemoterapi fazinda gelistigi sayilar ile birlikte
gosterildi. Komplikasyonlarin en sik goriildigi
donemler indiiksiyon ve yiiksek risk bloklari idi.

Tartisma

Akut lenfoblastik 16semi tanili hastalarda
gliniimiizde izlenen sagkalim oranlarinda belirgin artig
goriilmektedir (19). Hunger ve ark.’nin (20) yaptig1 bir
calismada sagkalim %90 .4 olarak bildirilirken, Giines
ve ark.’nin (21) Tiirkiye’den iki merkezden 343 hasta
ile yaptig1, caligmada ise sagkalim orani %85 olarak
bildirilmigtir. Sagkalim oranlarinda izlenen artig,
tedavi ile iligkili mortalite ve morbidite risklerini de
beraberinde getirmistir.

ALL tedavisinde goriilen endokrin ve metabolik
komplikasyonlar ~ tedavi  swrasinda,  tedavinin
hemen sonrasinda ve uzun doénemde izlemlerde
goriilebilmektedir (22). Biz calismada tedavi sirasinda
goriilen akut komplikasyonlar1 degerlendirdik ve
293 hastanin 244’tinde en az bir endokrin ve/veya

Tablo 2. Cinsiyetin ve 16semi tipinin endokrin komplikasyon gelisimi iizerindeki rolii

Kiz Erkek B-ALL T-ALL

n (%) n (%) P n (%) n (%) p
Hiperglisemi
Var 35 (33,7) 50 (26,6) 0,204 65 (26,2) 20 (46.5) 0,007
Yok 69 (66.3) 138 (73.4) - 184 (73 ,8) 23 (53.5) .
Hipokalsemi
Var 8 (7,6) 23 (12,2) 0,218 18 (7,2) 13(30,2) =0,001
Yok 97 (924) 165 (87.8) - 232(92.8) 30 (69.8) -
D vitamini diistikligii
Var 14 (16,1) 6 (3.6) <0,001 18 (8.0) 2(6.7) 10
Yok 73 (83.9) 162 (96.4) - 207 (92,0) 28(93.3) -
Hiperparatiroidi
Var 35(42,7) 51(329) 0,307 75 (35.5) 11 (44,0 0,021
Yok 47 (57.3) 104 (67,1) . 137 (64,5) 14 (56.0) .
Tiroid patolojisi
Var 13 (14.3) 23 (14.1) 0,969 34 (15.5) 2(6,1) 0,188
Yok 78 (85.,7) 140 (85.9) - 187 (84.5) 31(939) -
Osteoporoz
Var 21 (30.9) 27 (250) 0,394 43 (27.6) 5(26,3) 0,908
Yok 47 (69,1) 81(75.0) - 114 (72.4) 14 (73.7) .
Avaskiiler nekroz
Var 438 3(1,6) 0,294 522 2(4,7) 0,295
Yok 101 (96,2) 185 (98.4) - 245 (97.8) 41(95.,3) -
Obezite
Var 10 (9.5) 24 (12.8) 0,406 29 (11.6) 5(11,6) 0,997
Yok 95 (90.5) 164 (87.2) - 221 (884) 38 (88.4) -
ALL: Akut lenfoblastik 16semi
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metabolik komplikasyon gelistigini saptadik. Gelisen

komplikasyonlarin baginda hiperglisemi (n=85) ve

hiperparatiroidi (n=86) yer almaktadir. Literatiirde

endokrin komplikasyon siklig1 ile ilgili yeterli veri

olmayip, Oztiirk’iin (23), 110 hasta ile yaptiklari
bir calismada; ALL tedavisi sirasinda 23 endokrin

Tablo 3. Hastalarin tani anindaki yaslarmin 10 yag alt1 ve {istii olmasinin ve risk grubunun endokrin komplikasyon
gelisimi lizerindeki rolii

=10 yas <10 yas Yiiksek risk Standart/orta risk

n (%) n (%) P n (%) n (%) p
Cinsiyet
Kiz 16 (26.,7) 89 (38.2) 0,097 39 (36.8) 62(35.2) 0,931
Erkek 44 (733) 144 (61 8) - 68 (63,2) 114 (34.,8) .
Risk grubu
Yiiksek risk 24 (39) 83 (35.,6) 0,220 - - -
Standart/orta risk 32 (54,2) 144 (61,8) - - - -
Belirlenememis 4(6,8) 6(2,6) - - - -
Flow
B-ALL 43 (71,7) 207 (88.8) 0,001 84 (78,1) 160 (90.,9) 0,005
T-ALL 17 (28.3) 26 (112) - 23(21.9) 16 (9,1) .
Hiperglisemi
Var 30 (50,0) 55 (23,7) <0,001 49 (45.7) 33 (18.8) =0,001
Yok 30 (50,0) 177 (76.,3) - 58 (54.3) 143 (81.,3) -
Hipokalsemi
Var 8(133) 23 (9.9) 0,480 19 (17,9) 11 (6,3) 0,002
Yok 52(86.7) 210 (90,1) - 88 (82,1) 165 (93.8) -
D vitamini diistikligii
Var 4(83) 16 (7,7) 10 10 (12.5) 10 (5.7) 0,061
Yok 44 (91,7) 191 (92,3) - 71 (87.5) 165 (94.3) -
Hiperparatiroidi
Var 15 (36.6) 71 (36.2) 0,836 26 (35.2) 61 (36,7) 0,882
Yok 26 (63.4) 125 (63.8) - 46 (64.8) 105 (94 3) -
Tiroid patolojisi
Var 4(83) 32(15.5) 0,198 12 (14,3) 24 (14,2) 0,986
Yok 44 (91,7) 174 (84.,5) . 73 (84.,7) 146 (85.,8) :
Osteoporoz
Var 14 (48,3) 34 (23,1) 0,005 8 (17.8) 40 (30,5) 0,097
Yok 15(51,7) 113 (76.9) - 38(82.,2) 91 (69.5) -
Avaskiiler nekroz
Var 6(10,0) 1(04) =0,001 2(1,9) 528) 0,715
Yok 54 (90.0) 232 (99,6) - 105 (98,1) 171 (972) -
Obezite
Var 6 (10,0 28 (12,0) 0,664 15(14,2) 19 (10,3) 0,402
Yok 54 (90,0) 205 (88,0) - 92 (85.8) 157 (89.,2) -
ALL: Akut lenfoblastik 16semi
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komplikasyon gelistigi bildirilmistir. Zawitkowska
ve ark.’nin (24) ALL’li 1872 hasta ile yaptigi bir
bagka calismada ise en sik goriilen komplikasyonun
enfeksiyonlar oldugu, son sirada ise %1,5’ten az bir
oran ile avaskiiler nekroz goriildiigii belirtilmistir.
Karbuz ve ark.’nin (25) yapti§1 ¢alismada endokrin
komplikasyonlardan daen sik %23 oranile hiperglisemi
saptanmistir. Ayni caligmada dislipidemi ve osteoporoz
saptanan diger endokrin komplikasyonlardandir ancak
yiizde konusunda bilgi verilmemistir. Oztiirk’iin (26)
calismasinda ise metabolik ve endokrin komplikasyon
orant %15,2 olarak bildirilmistir. Literatiirde daha
cok akut losemi tedavisinin ge¢ komplikasyonlari
degerlendirilmis olup, tedavi sirasinda gelisen akut
endokrin komplikasyonlarla ilgili veri olduk¢a azdir.
Belli endokrin komplikasyonlar tek tek calisiimig
olmasi nedeniyle literatiirdeki endokrin komplikasyon
orani bizim ¢aligmamiza gore daha diigtiktiir.

Tablo 4. Endokrin komplikasyon gelismesi ile tan1 yast,

cinsiyet, flow ve risk grubunun logistik regresyon analizi
OR (%95 GA) p

Tani yas1

=10 yas 1 0,364

<10 yas 0,658 (0,267-1,624) -

Cinsiyet

Kiz 1 -

Erkek 0,637 (0,310-1,309) 0,220

Flow

B-ALL 1 -

T-ALL 1,207 (0,408-3,573) 0,734

Risk grubu

Yiiksek risk 1 0,021

Orta/standart risk 2,385 (1,140-4,988) -

GA: Gilven arahigi

Literatiirde ¢ocukluk c¢agi ALL hastalarinda erkek
cinsiyet hakimiyeti olup (27), bizim c¢alismamizda
da calismaya dahil edilen hastalarin %64’ erkek
idi. Calismamizda cinsiyet bakimindan karsilastirma
yapildiginda; sadece D vitamini kizlarda erkeklere
gore anlamli derecede diistiktii (p<0,001). Bayram’in
(28) yaptig1 calismada D vitamini yetersizligi/eksikligi
dahil olmak tizere endokrin komplikasyon gelismesi
ve cinsiyet arasinda fark saptanmamistir. Bhattacharya
ve ark.’nin (29) calismasinda da bizim g¢aligmamiza
benzer sekilde kizlarda D vitamini diizeyi daha diigiik
bulunmustur.

En sik goriilen komplikasyon hiperglisemi
olmakla birlikte calismamizda 11 hastada hipoglisemi
saptanmig olup bu hastalarin 8’i erken intensifikasyon
ve idame fazinda idi. Hipoglisemi gelisen hastalarda
bu etkinin 6-merkaptopurin kullanimina bagl oldugu
ve bu ilacin glukoneogenezi bozabildigi bildirilmistir
(30,31). Ozellikle kiiciik cocuklarda bu etki daha
stk goriildiigii i¢in hipoglisemi bulgulart i¢in uyanik
olunmasi ve ailenin egitilmesi gereklidir.

Caligmamizda toplam 250 (%85,3) hasta B-ALL,
43 (%14,7) hasta T-ALL tanisi ile izlendi. Literatiirde
de B-ALL, T-ALL’ye gore daha fazla gdzlenmektedir
(6,32). Hasta grubumuzda T-ALL tanili hastalarda,
B-ALL tanili hastalara gore hiperglisemi, hipokalsemi
ve hiperparatiroidiyi daha fazla saptadik (p=0,007,
p=<0,001, p=0,021). Diger parametreler i¢cin anlaml
fark saptanmadi. Literatlirde T ve B-ALL hastalarinin
akut endokrin komplikasyonlarinin arasindaki farki
aragtiran bir yayma rastlanilmadi. Calismamizda
T-ALL grubundaki hastalarin B-ALL olan hastalara
gore, daha sik yliksek risk grubunda olmasi ve 10 yasin
iizerinde olmas1 endokrin komplikasyonlarin daha sik
gorililmesini agiklayabilir.

Tablo 5. Kemoterapi protokolleri sirasinda gelisen komplikasyon sayilari

Komplikasyon Protokol 1a Protokol 1b Protokol-M HR bloklari Protokol-2 idame n=237
n=293 n=283 n=176 n=107 n=250

Hiperglisemi 36 7 7 38 14 10

Hipoglisemi 3 0 0 0

Hipokalsemi 6 3 13 1

D vitamini diisiikligii 3 1 0 3 4

Hiperparatiroidi 1 0 0 0 36 49

Hipertrigliseridemi 19 5 4 8 30 14

Tiroid patolojisi 5 2 0 0 22 7

J Curr Pediatr 2023;21:1-8
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Bayram’in  (28) yaptigi c¢alismada endokrin
komplikasyon gelismesi ve yas arasinda anlaml
farklilik  bulunmamistir. Bizim ¢alismamizda tek
degiskenli analizlerde tam1 yas1 10 yasindan biiyiik
olan hastalarda hiperglisemi, osteoporoz ve avaskiiler
nekroz daha fazla gézlenmis olup (p<0,001, p=0,005,
p=<0,001), coklu regresyon analizi ile degerlendirme
yapildiginda yas, endokrin komplikasyon gelismesi
i¢in risk faktorii olarak bulunmadi. Diger ¢aligmalarda
da bizim bulgularimiza benzer olarak 10 yas iistiindeki
cocuklarda hiperglisemi gelisiminin daha sik oldugu
bulunmustur (33,34). Mattano ve ark.’nin (35) yaptigi
calismada avaskiiler nekroz bizim c¢alismamizda
oldugu gibi 10 yas iizerinde sik goriiliirken bizim
caligmamizdan farkli olarak kiz cinsiyet hakimiyeti
bildirilmistir.

Risk smiflamasina gore yiksek riskli olan
hastalarda, hiperglisemi ve hipokalsemi daha fazla
saptandi (p=<0,001, p=0,002). Calismamizda regresyon
analizinde sadece yliksek riskli olmanin endokrin
komplikasyon gelisiminde etkili oldugu bulundu.
Yiiksek risk bloklarindaki hastalarin yaslarmin daha
biiyiik olmasi, yiiksek risk bloklarinda yiiksek doz
deksametazon kullanilmasi ve ek doz L-asparaginaz
almalar etkilidir (36).

Sonuc¢

Akut lenfoblastik 16semi tedavisi sirasinda hastaligin
kendisine veya tedaviye bagl bircok komplikasyona
rastlanmaktadir.  Endokrin  komplikasyonlar da
ALL tedavisinin sik goriilen komplikasyonlari
arasinda yer almaktadir. Diizenli ve yakindan izlenen
hastalarda bu komplikasyonlar erken tanindiginda
etkin olarak tedavi edilerek azaltilabilmektedir.
Tedavinin farkli donemlerinde gelisebilecek olast
komplikasyonlara kargt hazirlikli  olmak, ilgili
semptomlari erken tanimak ve erken miidehale etmek
tedavi siirekliligi acisindan ©nem arz etmektedir.
Bu c¢alisma ALL tedavisi almakta olan hastalarda
gelisebilecek endokrin komplikasyonlara 1sik tutmay1
amaglamaktadir. Benzeri calismalarin  yapilmasi,
ALL tedavisinde karsilasilabilecek sorunlarin erken
taninmasi, tedavilerin sorunsuz devam edebilmesi ve
hastalarin tedavi sonrast donemde ek problemler ile
karsilagsmamalari i¢in literatiire katki saglayacaktir.
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Abstract

Introduction: The aim in this study was to investigate the role of vitamin B12
deficiency in neonatal hyperbilirubinemia.

Materials and Methods: Term newborns who were breastfed and with
hyperbilirubinemia were included in this prospective study. Those with
hyperbilirubinemia were assigned to a patient group, and those without
hyperbilirubinemia were assigned to a control group. The vitamin B12 levels of all
newborns and their mothers were checked.

Results: A total of 154 newborns were included in the study. Vitamin B12
deficiency was significantly higher in the patient group in comparison to the
control group. Similarly, vitamin B12 levels of mothers were significantly lower
in the patient group. The mean bilirubin level and phototherapy need were found
to be significantly higher in patients with vitamin B12 deficiency.

Conclusion: This study showed that vitamin B12 deficiency in the mother is
related to vitamin B12 deficiency in the newborn, which significantly leads to
neonatal hyperbilirubinemia.

Oz

Giris: Bu calismada neonatal hiperbilirubinemi olgularinda vitamin B12
eksikliginin roliiniin arasatirilmas: amaglandi.

Gerec¢ ve Yontem: Bu prospektif ¢aligmaya yenidogan sarilig1 olan ve anne siitii
ile beslenen term bebekler dahil edildi. Sarilig1 olan olgular hasta, sarilig1 olmayan
olgular kontrol grubu olarak tanimlandi. Tiim bebekler ve annelerinde vitamin
B12 diizeyi bakildi.

Bulgular: Toplam 154 bebek ¢alismaya dahil edildi. Vitamin B12 eksikligi hasta
grubunda, kontrol grubuna kiyasla anlaml olarak yiiksek bulundu. Benzer sekilde
hasta grubunun annelerinde de vitamin B12 diizeyi anlaml diisiik idi. Hasta
grubunda ortalama bilirubin diizeyi ve fototerapi ihitiyact vitamin B12 eksikligi
saptanan bebeklerde anlamli olarak yiiksek oldugu goriildii.

Sonuc: Bu calismada annelerdeki vitamin B12 eksikliginin yenidogan bebeklerde
vitamin B12 eksikligi ile iligkili oldugu ve bebeklerdeki bu eksikligin yenidogan
sarilig1 gelisimine yol agtig1 gosterildi.
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Introduction

Neonatal hyperbilirubinemia (NH) is one of the
most common clinical findings in newborns (1). It
is found in about 60% of term newborns in the first
week of life (2). Although it is usually temporary, NH
is one of the most common causes of hospitalization
in newborns.

NH etiology especially includes blood type
incompatibility, enzyme deficiencies, erythrocyte
membrane defects, metabolic diseases and breast milk
jaundice, as well as a variety of risk factors such as
race, ethnicity, sex and low birth weight, but in most
cases, the underlying cause cannot be identified (1).

Vitamin B12 dissolves in water, is synthesized by
microorganisms and has a symmetrical and complex
structure. Among all vitamins, it is the largest and has
the most complex structure. Vitamin B12 is essential
for DNA synthesis and for cellular energy production.
The system that is most sensitive to B12 deficiency
is the hematopoietic system, especially erythropoietic
series, where the cell proliferation rate is high. Red
blood cell destruction causes excessive amounts of
heme production, resulting in hyperbilirubinemia (3-
5).

Maternal vitamin B12 deficiency has been shown
to cause vitamin B12 deficiency in newborn babies
(6-8). There are, however, few studies exploring the
association between vitamin B12 deficiency and
neonatal jaundice development.

The aim in this study was to check vitamin B12
levels in NH patients and their mothers and examine
the role of vitamin B12 deficiency in NH and its impact
on the severity of the disease.

Materials and Methods

Term newborns admitted to the hospital between 1
February 2018 and 31 May 2019 were included in this
prospective study. The study protocol was approved
by the Uludag University Ethics Committee on the
decision date of 11 January 2018 date and with the
decision number of 2018-1/13. Informed parental
consent was obtained for all babies.

Study Population

This study included 211 full term neonates divided
into 2 groups;

Patient  group: Patients with  significant
hyperbilirubinemia in infants =35 weeks gestational

J Curr Pediatr 2023;21:9-15

age (GA) is defined as a TB >95™ percentile on the
hour-specific Bhutani nomogram.

Control group: The control group who did not have
hyperbilirubinemia consisted of sex- and age-matched
healthy subjects from our clinic. Health status was
determined through the subjects’ medical history and
parental report.

Inclusion criteria

- Gestational age 37-42 week

- Postnatal age 3-7 days

- Birth weight from 2500 gm to 3700 gm

- Good general condition

- Breast milk feeding

- Normal platelet count and WBCs and no other
signs of infection

Exclusion criteria

- Blood type incompatibility

- Glucose-6-phosphate dehydrogenase (G6PDH)
deficiency

- Pyruvate kinase (PK) deficiency

- Hypothyroidism

- Direct hyperbilirubinemia

- Dehydration

Clinical Features

Neonatal and maternal demographic characteristics,
ages at the time of admission, phototherapy or blood
exchange needs and hospitalization stays were
recorded for all cases. Birth weight and body weight
at admission recorded.

Laboratory Tests

Complete blood count (CBC), direct coombs,
peripheral blood smears, reticulocyte and serum total
bilirubin levels of all cases, as well as maternal and
infant vitamin B12 levels, were checked.

Serum total and direct bilirubin levels were measured
by using the spectrophotometric measurement method
on an Abbott Architect C16000 device. Vitamin B12
levels were checked by using the chemiluminescent
microparticle immunoassay (CMIA) method on an
Abbott Architect 12000 device.

Reference Values

The total bilirubin levels of the cases were classified
according to the bilirubin nomograms based on values
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defined by the American Academy of Pediatrics.
Those with a vitamin B12 level below 250 ng/L were
considered to have vitamin B12 deficiency (9).

Treatment Protocol and Follow-up

The total bilirubin levels of all patients in the
patient group were followed up. The newborns and
their mothers who were diagnosed to have vitamin
B12 deficiency were treated for vitamin B12.

The dose was administered as 1 drop (330
microgram) for newborns and 1 puff (1000 microgram)
sublingually for their mothers every day for the first
two weeks and then 3 days a week. Total bilirubin
levels were checked on day 7 of the treatment, and
vitamin B12 levels were checked after 1 month of
treatment. Treatment was planned to be maintained.

Statistical Analysis

The SPSS SPSS program (IBM Corp. Released
2017. IBM SPSS Statistics for Windows, Version
23.0, Armonk, NY: IBM Corp.), program was used for
data analysis. The descriptive statistics are presented
in frequencies and percentages. The relationships

between categorical variables were examined by
running chi-squared tests and Fisher’s Exact tests. The
results were evaluated in a 95% confidence interval,
and p<0.05 was considered significant.

Results

A total of 154 term newborns, 104 in the patient
group and 50 in the control group, were included in
the study.

No significant difference was found between the
patient and control groups when the groups were
compared in terms of their demographic characteristics
(Table 1).

Vitamin B12 deficiency was found in 63.5%
(n=66) of the patient group and 32% (n=16) of the
control group, and the difference was significant
(p=0.0001). Similarly, the mean vitamin B12 level
of the patient group was also significantly lower than
the control group (p=0.002). Vitamin B12 levels of
the mothers in the patient group were also found to
be significantly lower compared to the control group
(p=0.01). Similarly, the vitamin B12 levels of the

Table 1. Demographic characteristics and laboratory tests

Demographic characteristics Patient group n=104 Control group n=50 p
Maternal age (years), mean + SD 28.7£5.2 28.245.7 0.6
Male, n (%) 47 (45.2) 30 (60) 0.6
Gestational week, mean + SD 38.2+0.9 38.5£1.03 02
Birth weight (g), mean = SD 3228+448 3316+503 02
Cesarean, n (%) 63 (60.6) 33 (66) 0.3
APGAR 1, median (min-max) 9 (7-10) 9 (8-10) 0.1
APGAR 5, median (min-max) 10 (8-10) 10 (9-10) 0.1
Postnatal age, mean + SD 50+1.9 4.7£2.2 04
Laboratory tests

Total bilirubin (mg/dL), mean + SD 1427 10.1£3.2 0.0001
Total bilirubin above 2 SD, n (%) 64 (61.5) 0(0) -
Hemoglobin (g/dL), infant, mean + SD 159+24 16.3+1.8 0.2
Reticulocyte count (%), mean + SD 1.5+1 0.9+0.34 0.02
Hemoglobin (g/dL), mother, mean + SD 12.2+1.6 10+0 0.153
Vitamin B12 deficiency, infant n (%) 66 (63.5) 16 (32) 0.0001
Vitamin B12 level (ng/L), infant, mean + SD 259+154 346x169 0.002
Vitamin B12 deficiency, mother n (%) 50 (48) 14 (21.9) 0.01
Vitamin B12 level (ng/L), mother, mean + SD 280+136 322+138 0.07
SD: Standard deviation

J Curr Pediatr 2023;21:9-15
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mothers were found to be low in the patient group in
comparison to the control group. While there was no
significant difference between the groups in terms of
the hemoglobin levels, the reticulocyte counts were
significantly higher in the patient group (p=0.02)
(Table 1).

A total of 64 mothers had B12 deficiency. B12
deficiency was found in the babies of 54 of these
mothers and 50 of these babies were in the patient
group (Figure 1).

When the patient group was categorized based
on low and normal vitamin B12 levels, it was found

that there was no significant difference in terms of the
demographic characteristics (Table 2).

The mean bilirubin levels, severe hyperbilirubinemia
(>15 mg/dL) and need for phototherapy were
significantly higher in with vitamin B12 deficiency
patient. No patient needed exchange transfusion. In
the patients with vitamin B12 deficiency, the need for
for >48 hours of phototherapy was higher (Table 2).

An ROC analysis was carried out to identify the
vitamin B12 level on which jaundice occurred in 154
cases including the patient and control groups. Based
on the analysis, the vitamin B12 level cutoff value was

TERM NEWBORNS
n=211

|

Blood incompatibility, n=37
Glucose-6-phosphate
dehydrogenase deficiency, n=10

No parental consent, n=10

Patient group —> n=104

B12 Deficiency , N=66 “«—

Control group ___ | n=50

B12 Deficiency n=16
—>

. EEIT

B12 normal —»n=90

NEWBORNS

.

B12 deficiency

/

B12 normal

n=62
n=28

Figure 1. Mothers and newborns distribution.
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B12 deficiency —_, n=64
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B12 normal B12 deficiency
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218 ng/L (p<0.001). There was 53% sensitivity and
76.4% specificity for this value (Table 3).

Accepting that the vitamin B12 level cutoff value
was 218 ng/L, the vitamin B12 deficiency in the
patient group was again found to be significantly lower
(Table 4).

The median median vitamin B12 level was 620 ng/
mL in the 1st month after treatment in the patients with
vitamin B12 deficiency.

Discussion

NH is one of the most common problems in the
neonatal period, and its etiology cannot be determined
in most cases. It has been reported in studies conducted
in Turkey that the cause of NH could not be determined
at a rate of up to 66-78% (10,11). Early diagnosis and

treatment may be achieved by conducting etiology
studies to prevent possible neurological problems.

Since vitamin B12 plays a role in maturation of
erythrocytes and DNA synthesis, it is known that
its deficiency leads to an increase in erythrocyte
destruction due to ineffective erythropoiesis and
hyperbilirubinemia. The studies investigating its
frequency in newborns, its role in etiology in NH or its
effects on the severity of the disease are very limited.
Considering that vitamin B12 deficiency detected in
infants based on newborn screenings may be mainly
due to their mothers, it is very important that mothers
and newborns are assessed together, and the treatment
plan is carried out together (12).

In this prospective study, the vitamin B12 levels
of mothers and their babies were assessed together
in NH, and it was found that vitamin B12 deficiency

Table 2. Comparison of the patient group with normal and low vitamin B12 levels

Normal Low

vitamin B12 vitamin B12 p

n=37 n=67
Maternal age (years), mean = SD 29.4+4.6 28.2+5.6 0.27
Male, n (%) 16 (43.2) 31 (46.1) 04
Gestational week, mean + SD 38.2+0.8 38.2+1.0 0.1
Birth weight (g), mean + SD 3202+488 3364+424 0.78
Cesarean, n (%) 25 (67.6) 38 (56.7) 0.1
APGAR 1, median (min-max) 9 (8-10) 9 (9-10) 0.1
APGAR 5, median (min-max) 9 (9-10) 9 (9-10) 0.1
Age of admission (days), mean + SD 5322 49+1.8 0.34
Total bilirubin (mg/dL), mean + SD 13.3+2.6 14.4+2.7 0.04
Total bilirubin >15 mg/dL, n (%) 5(13.5) 22 (32.8) 0.02
Hemoglobin (g/dL), infant, mean = SD 16.3+3.1 15.7£2.6 0.54
Reticulocyte count (%), mean + SD 1712 1.4+09 0.24
Vitamin B12 level (ng/L), infant, mean + SD 402+155 179+79 0.0001
Vitamin B12 deficiency, mother n (%) 4 (10.8) 46 (68.6) 0.0001

Table 3. Values determined as a result of ROC analysis

Sensitivity, %

Specificity, %

Positive predictive
value, %

Negative predictive
value, %

Vitamin B12 level <218 ng/L

53.06

7647

81.2

459

Table 4. Comparison of vitamin B12 deficiency in the patient and control groups according to the new cut-off value

Cut-off=218 ng/L Patient group n=104 Control group n=50 p
Vitamin B12 deficiency, infant n (%) 58 (55.8) 12 (24) 0.0001
Vitamin B12 deficiency, mother n (%) 41 (394) 7(14) 0.003

J Curr Pediatr 2023;21:9-15
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played an important role in the etiology of NH, and
deficiency in the infants originated from their mothers.

Finkelstein et al. (6) investigated vitamin B12
levels in pregnant adolescents and their babies, and
they found that the vitamin B12 levels of the mothers
fell during pregnancy, and this was associated with
the vitamin B12 levels of their babies. It was also
demonstrated in their study that vitamin B12 levels
decreased further as pregnancy progressed. Visentin
et al. (7) reported that vitamin B12 deficiency
increased further at the late stages of pregnancy, in a
similar way, in their study on vitamin B12 levels in
Canadian pregnant women. Hay et al. (8) showed that
maternal vitamin B12 levels are a strong predictor of
infants’ blood vitamin B12 levels at birth. They also
demonstrated that vitamin B12 supplements used in
pregnancy increase umbilical cord blood vitamin B12
levels. Coban et al. (13) reported that maternal vitamin
B12 deficiency is the major cause of vitamin B12
deficiency in newborns, by revealing that the positive
correlation between vitamin B12 levels of mothers and
newborns is significant.

Onal et al. (10) noted that inadequate animal
protein consumption due to low socioeconomic status
in pregnancy is an important risk factor for vitamin
B12 deficiency in both mothers and newborns. They
emphasized the need for the use of parenteral vitamin
B12 during pregnancy in developing countries such as
Turkey.

In our study, as well, 84.4% of the mothers of the
newborns with low vitamin B12 were found to have
vitamin B12 deficiency, which was significantly
different in comparison to the mothers of the newborns
with normal vitamin B12 levels.

Despite the information in the literature on
deficiency of vitamin B12 in the mother causing
deficiency in the infant, there are no large-scale case
studies that explore the role of this condition in NH.

In the only study reported from Turkey, Eroglu
et al. (14) found that vitamin B12 deficiency was
significantly higher in cases of prolonged jaundice
involving 20 patients than in the control group.
However, in their study, maternal vitamin B12
levels were not checked (14). In our study, a total
of 154 mothers and their newborns were assessed

J Curr Pediatr 2023;21:9-15

and significantly higher vitamin B12 deficiency was
detected in the patient group.

In our study, only babies who were breastfed were
included. Vitamin B12 levels have also been found
to be low in the milk of mothers with vitamin B12
deficiency in previous studies. Specker et al. (15)
found that vitamin B12 was low in the milk of mothers
with vitamin B12 deficiency.

The NH patients with normal and low levels of
vitamin B12 were found to be similar in terms of the
demographic characteristics. The mean bilirubin levels
and need for phototherapy were significantly higher in
with vitamin B12 deficiency patient. In the only study
investigating the relationship between jaundice and
vitamin B12 deficiency in the literature, neither the
severity of the disease nor the need for treatment was
taken into account.

Numerous different cutoff values for vitamin B12
levels have been determined in previous studies. In a
study on neonatal cases with hyperbilirubinemia in
India, Sukla et al. (16) determined the vitamin B12
cutoff value as 201 pg/mL. In a study by Koc et al.(17)
in Sanlwrfa in Turkey, the vitamin B12 cut-off value
was determined to be 207 pg/mL. In a study by Hay et
al. (8) in Norway, the limit for vitamin B12 levels was
determined to be 404 pg/mL.

The reference value in our study was taken to be
250 pg/mL in line with the guidelines (5). However,
when an ROC analysis was carried out through our
own cases, the cutoff value was determined to be 218
ng/L (1 ng/L=1 pg/mL). There was no difference in the
results of the study when the patients were reassessed
based on this value.

Conclusion

This study has demonstrated that vitamin B12
deficiency in mothers is related to vitamin B12
deficiency in newborns, and vitamin B12 deficiency
in newborns significantly leads to hyperbilirubinemia.

It has been shown that, in NH cases for whom the
etiology cannot be determined, vitamin B12 deficiency
may have a role at a rate as high as 60%, which
demonstrates the importance of assessing vitamin B12
levels in mothers and newborns in the early period.
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Abstract

Introduction: Neonatal meningitis is one of the important causes of mortality and
morbidity in newborns. In this study, it was aimed to examine the microbiological
factors, biochemical and clinical characteristics of neonatal meningitis cases, to
reveal the risk factors, and to investigate the effect on the morbidities associated
with meningitis in the first year of life.

Materials and Methods: The files of patients diagnosed with meningitis in the
level 3 Neonatal Intensive Care Unit between January 2010 and December 2015
were retrospectively analyzed.

Results: There were 118 patients diagnosed with meningitis. The median
gestational age of the patients was 32 weeks (24-40 weeks), and the median birth
weight was 1987 grams (690-5020 grams). Most of the meningitis patients (n=106,
90%) were with late sepsis. The diagnosis day of those with poor prognosis was
found to be greater [9.7 (2-28) days to 15.5 (3-138) days, p=0.03]. Cerebrospinal
fluid (CSF) leukocytes were significantly higher in term babies with abnormal
cranial magnetic resonance imaging (MRI) findings (p=0.037) and loss in hearing
tests (p=0.045). CSF sugar levels were significantly lower in preterm babies with
neuromotor retardation (p=0.001), history of seizures (p=0.003), abnormal cranial
MRI findings (p=0.008) and hearing loss (p=0.005).

Conclusion: In the long term, a significant number of cases with neonatal
meningitis have neuromotor retarda-tion and hearing problems. Factors that can
be used as predictors for poor neurological development; late-onset day, increased
CSF leukocyte in all babies, and decreased CSF sugar in preterm babies.

Oz

Giris: Menenjit, yenidoganlarda 6nemli bir mortalite ve morbidite nedenidir. Bu
calismada, yenidogan menen-jitlerinin mikrobiyolojik, biyokimyasal ve klinik
ozelliklerinin incelenmesi ve yasamin ilk yilindaki morbid-itelere etkili risk
faktorlerinin aragtirilmasi amaclanmustir.

Gerec ve Yontem: Ocak 2010-Aralik 2015 tarihleri arasinda 3. Diizey Yenidogan
Yogun Bakim Unitesi’'nde menenjit tanist alan hastalarin dosyalar geriye doniik
olarak incelendi.

Bulgular: Menenjit teshisi konan 118 hasta vardi. Hastalarin ortanca gebelik yas1
32 hafta (24-40 hafta), ortanca dogum agirligr 1987 gram (690-5020 gram) idi.
Menenjit hastalariin ¢cogu (n=106, %90) ge¢ sepsis hastasiydi. Prognozu koti
olanlarin tan1 giinii daha fazla [9,7 (2-28) giin ile 15,5 (3-138) giin] olarak bulundu,
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p=0,03. Anormal kraniyal manyetik rezonans (MR) bulgular1 (p=0,037) ve isitme testlerinde kayip (p=0,045) olan term bebeklerde
beyin omurilik sivis1 (BOS) 16kositleri anlamli olarak daha yiiksekti. N6romotor retardasyonu (p=0,001), nobet 6ykiisii (p=0,003),
anormal kraniyal MR bulgular1 (p=0,008) ve isitme kayb1 (p=0,005) olan erken dogmus bebeklerde BOS geker diizeyleri anlamli

olarak daha diisiiktii.

Sonug: Yenidogan menenjitli olgularin 6nemli bir kisminda uzun dénemde néromotor gerilik ve isitme sorunlari goriilmektedir.
Tim bebekler i¢in; ge¢ baslangic giinii ve yiiksek BOS I6kositi, ayrica prematiire bebekler icin ise diisiik BOS sekeri kotii norolojik

gelisimin belirteci olarak degerlendirilebilir.

Introduction

The incidence of neonatal meningitis is reported
to be 0.25-0.32 per 1000 live births, and meningitis is
associated with a rate of 5-10% in early-onset sepsis
cases and 25% in late-onset sepsis cases (1,2). The
mortality rate for neonatal meningitis is 10-15% and
this rate varies according to the time of diagnosis, the
causative agent and the time of treatment onset (3).
The incidence of neonatal meningitis and associated
mortality rate has decreased in the last 50 years due to
better antenatal follow-up, intrapartum antibiotic use,
and developments in the neonatal intensive care unit
(NICU) (4). Long-term complications in survivors are
20-50%, including visual defects, middle ear disease
and behavioral problems (5). Risk factors of neonatal
meningitis are low birth weight (<2500 g), preterm
delivery, premature rupture of membranes (PROM),
septic or traumatic birth, fetal hypoxia and maternal
peripartum infection (6). The most common causes
of neonatal meningitis include group B Streptococcus
and Escherichia coli (4).

In this study, it was aimed to examine the
microbiological factors, biochemical and clinical
characteristics of neonatal meningitis cases, to reveal
the risk factors and to investigate the effect on the
morbidities associated with first-year meningitis.

Materials and Methods

Approval for this study was obtained from the
Uludag University Ethics Committee (2016-21/13).
Patients who were admitted to the third level NICU
with the diagnosis of early and late sepsis in the six
years of time (between 01/01/2010-31/12/2015) were
included in the study. These patients were diagnosed
with meningitis and were followed up until the age of
one after discharge. Maternal infection status, maternal
diseases, gestational week, delivery route, apgar
scores, birth weight, gender, time of diagnosis, acute
phase reactants at the time of diagnosis, cerebrospinal
fluid (CSF) findings, CSF culture results, cranial

imaging findings and neuromotor, cognitive and
auditory morbidities of the first year of follow-up were
examined retrospectively from the electronic files of
the patients. Neuromotor retardation status of the
patients was evaluated by the Denver test.

The diagnosis of sepsis is performed by evaluating
the clinical and laboratory findings according to the
European Medicines Agency scoring (7). Patients
in which the causative agent was documented were
considered as proven sepsis. Sepsis occurred in the
first 72 hours of life was evaluated as early sepsis, and
after the first 72 hour as late sepsis.

Diagnosis of meningitis was performed by positive
CSF culture, or CSF protein level >150 mg/dL in
preterms, >100 mg/dL in terms and CSF glucose level
<20 mg/dL in preterms, <30 mg/dL in terms (or less
than 70-80% of the concurrent blood glucose value),
or CSF leukocyte count >20-30 cells/mm?. Patients
diagnosed with meningitis accompanying early and
late sepsis were evaluated separately (8).

Patients whose Denver test and cranial imaging
results were found to be normal and whose antiepileptic
drugs were discontinued during the follow-up, although
there was a history of seizures, were identified as the
group with good prognosis. Patients who died, who
had neuromotor and mental retardation, and who
continued to use antiepileptic drugs with a diagnosis
of epilepsy were identified as the group with poor
prognosis.

Statistical Analysis

Inthe statistical analysis of our study; the compliance
of continuous variables to normal distribution was
examined by Kolmogorov-Smirnov test. According
to the results of normality test, t-test or Mann-
Whitney U was used for comparisons between groups.
Categorical variables were compared between groups
using chi-square or Fisher’s exact test. The numerical
data were expressed as the mean =+ standard deviation
(SD) or median (min-max) and the categorical data
as frequencies and percentages. SPSS 25.0 (IBM
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SPSS Statistics for Windows, Version 25.0) program
was used for analysis, and the significance level was
determined as p<0.05 in statistical comparisons.

Results

The number of patients diagnosed with meningitis
in the evaluated six-year period was 118, 18 patients
who died before the follow-up was excluded and the
morbidity data of 100 patients were examined. The
epidemiological and demographic characteristics of
the patients are given in Table 1.

Mortality rate was found to be 15.2% in 118 cases
diagnosed with meningitis. During the same period, a

total of 1360 patients, 326 (23%) early sepsis and 1034
(77%) late sepsis, were followed up with a diagnosis
of sepsis. Of the patients diagnosed with meningitis,
12 (10%) were with early sepsis, and 106 (90%) were
with late sepsis.

Acute phase reactants and CSF findings were
similar in meningitis cases accompanying early sepsis
and late sepsis in both term and preterm babies.
Blood leukocyte count, CRP, CSF leukocyte count,
protein and glucose levels of patients with meningitis
accompanying early and late neonatal sepsis are
examined in Table 2 for preterm and term infants.

Table 1. Epidemiological and demographic characteristics of the patients

Preterm delivery, n (%) 77 (717)

Birth weight, gram, median (minimum-maximum) 1987 (690-5020)
Low apgar score at 5 minimum, n (%) 8(8)

Gestational age at birth, median (minimum-maximum) 32 (24-40)
Cesarean delivery, n (%) 71 (71)

Male gender, n (%) 63 (63)

The day of diagnosis of meningitis, median (minimum-maximum) 11,1 (2-40)

Day of hospitalization, median (minimum-maximum)

45.6 (13-154)

Early sepsis, n (%)

11 (11)

History of PROM, n (%)

13 (13)

History of preeclampsia/eclampsia, n (%)

20 (20)

PROM: Premature rupture of membranes

Table 2. CSF findings and acute phase reactants in preterm and term meningitis cases with early and late neonatal sepsis
Meningitis cases with early neonatal Meningitis cases with late neonatal
Preterm babies sepsis median (min-max) sepsis median (min-max) p*
n=8 n=69
WBC (K/uL) 10 700 (8,920-20,900) 13 100 (5,170-55.,400) 0.350
CRP (mg/dL) 1.44 (0.32-5.33) 047 (0.3-12.5) 0.340
CSF leukocyte (/mm?) 20.14 (10-800) 30 (10-2,470) 0.799
CSF protein (mg/dL) 161.5 (104-392) 157 (30-965) 0.582
CSF glucose (mg/dL) 48.5 (30-82) 48 (10-116) 0.537
Meningitis cases with early neonatal sepsis | Meningitis cases with late neonatal sepsis
Term babies median (min-max) median (min-max)
n=3 n=20
WBC (K/uL) 7930 (6 150-11 600) 13950 (5 820-19 300) 0.059
CRP (mg/dL) 2.1(046-3.5) 3.12(0.3-17.6) 0.904
CSF leukocyte (/mm?) 10 (10-20) 20 (10-190) 0.190
CSF protein (mg/dL) 120 (99-142) 114 (43-256) 0.802
CSF glucose (mg/dL) 55 (45-59) 56 (12-83) 0.574
“Mann-Whitney U test, WBC: White blood leukocyte, CRP: C-reactive protein, CSF: Cerebrospinal fluid
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Positive blood culture was determined in 21 (21%)
patients and positive CSF culture was determined
also in 21 (21%) patients. All patients with positive
culture results are cases of late neonatal meningitis
with sepsis. None of the early neonatal meningitis
cases with sepsis had positive culture. The CSF and
blood culture results are detailed in Table 3. Gram
positive agents were isolated more frequently than
gram negatives in blood (14 vs 3) and CSF (19 vs 1)
cultures. The most frequently isolated microorganism
in both blood and CSF is S. epidermidis (respectively
10 and 11). Candida were isolated in five patients’
blood (4) and CSF (1) cultures.

The rates and statistical comparisons of neurological
morbidities in term and preterm infants are shown

in Table 4. Hearing aids were worn in three of the
patients with auditory loss during follow-up, and all of
these patients were preterm cases. Of the patients with
abnormal cranial MR findings, 13 had nonspecific
bleeding sequelae, 8 patients had periventricular
leukomalacia, 10 patients had hydrocephalus, and 10
patients had cortical atrophy 12 of 22 preterm patients
and 4 of 7 term patients with seizures had epileptiform
anomaly on EEG. It was determined that all patients
with normal EEG and only two of the patients with
abnormal EEG did not have seizures persisted and
their antiepileptic drug was discontinued after the first
year.

Comparison results of neurological morbidities
and CSF biochemistry results in term infants are

Table 3. Blood and CSF culture results

Meningitis cases with late neonatal sepsis (n=89)
Microorganism CSF culture n (%) ](3%(;od culture n
Gram positive cocci 19 (90.5) 14 (66.5)
Staphylococcus Epidermidis 11 (52) 10 (47.5)
Staphylococcus Haemolyticus 3(14) 14.7)
Enterococcus Faecium 2(9.5) 14.7)
Staphylococcus Capitis - 14.7)
Staphylococcus Chromogenes - 1(4.7)
Streptococcus Mitis 14.7) -
Micrococcus Luteus 14.7) -
Staphylococcus Hyicus 1(4.7) -
Gram negative bacilli 1(4.7) 3(14)
Klebsiella Pneumoniae 14.7) 14.7)
Serratia Marcescens - 14.7)
Stenotrophomonas Maltophilia - 14.7)
Candida Parapsilosis - 3(14)
Candida Albicans 14.7) 14.7)
Total 21 (100) 21 (100)
CSF: Cerebrospinal fluid
Table 4. Comparison of the neurological results of the cases
Neurological morbidities Er(e(;: )r m cases (n=77) Iir;g cases (n=23) p'
Abnormal cranial MRI findings 25(32.4) 6 (26) 0.562
Abnormal ABR 20 (25.9) 521.7) 0.681
Retardation in Denver test 18 (23.3) 3(13) 0.286
History of seizures 22 (28.5) 7(304) 0.861
“Chi-square test, MRI: Magnetic resonance imaging, ABR: Auditory brainstem response
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shown in Table 5. Comparison results of neurological
morbidities and CSF biochemistry results, birth weight
and gestational week in preterm infants are shown in
Table 6.

The effect of CSF findings, the day of diagnosis,
delivery type, low birth weight and gender on mortality
and neurological prognosis are given in Table 7. It was
determined that CRP, CSF leukocyte count levels and
the day of diagnosis were significantly higher in cases
with poor prognosis.

Discussion

Although neonatal meningitis is more common in
cases with late sepsis, it is also seen in cases with early
sepsis. Tan et al. (8) showed in their study in 2015
that there were 12.5% cases of neonatal meningitis
accompanying early sepsis. Similarly, 89% of the cases
in our study were determined as neonatal meningitis
with late sepsis, 11% as neonatal meningitis with early
sepsis. Median day of diagnosis was found 11.1 in our

Table 5. Association between CSF biochemistry findings and neurological morbidities in term infants
Neurological morbidities CSF' protei'n CSF' leukO(':yte CSF' gluco§e
median (min-max) median (min-max) median (min-max)

Yes, 6 126 (54-233) 25 (10-190) 42 (12-74)
Abnormal cranial MRI findings No, 17 99 (43-256) 15 (10-40) 58 (45-83)

p* 0.674 0.037 0.141

Yes, 5 128 (71-233) 20 (20-40) 51 (46-83)
Abnormal ABR No,18 109 (43-256) 10 (10-190) 56 (12-82)

p* 0.297 0.045 0.737

Yes, 3 161 (123-167) 20 (10-190) 51 (29-60)
Retardation in Denver test No, 20 86.5 (43-256) 15 (10-40) 56.5 (12-83)

p° 0.144 0.672 0437

Yes, 7 130 (85-256) 20 (10-190) 48 (12-82)
History of seizures No, 16 73 (43-174) 15 (10-40) 58 (45-83)

p* 0.124 0.629 0.160
*“Mann-Whitney U test, CSF: Cerebrospinal fluid, MRI: Magnetic resonance imaging, ABR: Auditory brainstem response

Table 6. Association between CSF biochemistry findings and neurological morbidities in preterm infants

. . Gestational
. . Birth ht i
Neurological morbidities [T wetg age at birth CSE protein CSE leukocyte CSF glucose
Mean + SD mean = SD mean + SD
mean = SD mean + SD
Yes, 25 1307 (780-2660) 3028 144 (71-965) | 20 (10-1300) 38 (10-97)
es - 29 (26-36) - - -
Ab 1 cranial
Mﬁll"g:j‘in‘gjma No, 52 1515 (690-3680) 31 (24-36) 164 (30-392) 10 (10-2470) 50 (10-116)
P 0352 0.029 0.125 0.234 0.008
Yes, 20 1320 (690-2320) 30 (26-35) 150 (71-965) | 20 (10-330) 39 (14-116)
Abnormal ABR No, 57 1500 (780-3680) 30 (24-36) 159 (30-392) 10 (10-2470) 51 (10-112)
P 0.231 0231 0.862 0.768 0.005
Yes, 18 1292 (780-2320) 29 (24-35) 143 (105-965) | 10 (10-1300) 32 (10-69)
Retardation in
Demver fout No, 59 1530 (690-3680) 31 (26-36) 161 (30-392) | 20 (10-2470) 51 (10-116)
P 0.115 0.055 0.527 0.951 0.001
Yes, 22 1367 (780-3680) 31 (24-36) 151 (85-965) 10 (10-1300) 36 (10-112)
History of seizures | No, 55 1470 (690-2660) 30 (26-36) 160 (30-392) | 20 (10-2470) 51 (23-116)
P 0.830 0.188 0.960 0.155 0.003

“Mann-Whitney U test, CSF: Cerebrospinal fluid, MRI: Magnetic resonance imaging, ABR: Auditory brainstem response, SD: Standard deviation
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Table 7. Comparison of cases with good and poor prognosis

Cases with good prognosis | Cases with poor prognosis

n=70 n=48
Male gender, n (%) 44 (62) 19 (39) 0.162*
Birth weight <2500 g, n (%) 51 (72) 34 (70) 0.861°
Cesarean delivery, n (%) 51(72) 34 (70) 0.782*
Day of prognosis of meningitis, median (min-max) 9.7 (2-28) 15.5 (3-138) 0.030°
WBC (K/uL), median (min-max) 13 555 (5 170-33 600) 15 270 (5 820-55 400) 0.584°
CRP (mg/dl), median (min-max) 1.48 (0.33-11) 2.6 (0.3-17.6) 0.040°
CSF leukocyte (/mm?®), median (min-max) 48 (0-800) 130 (0-2470) <0.001°
CSF protein (mg/dL), median (min-max) 148 (43-392) 198 (91-965) 0.622°
CSF glucose (mg/dL), median (min-max) 56 (24-116) 42 (10-120) 0.761°
“Chi-square test,"Mann-Whitney U test, WBC: White blood leukocyte, CRP: C-reactive protein, CSF: Cerebrospinal fluid

study similar to the literature. Kumar et al. (9) also
found mean day of diagnosis of menengitis 11 in their
study published in 2017.

In the literature, risk factors for neonatal meningitis
are low birth weight (<2500 g), premature birth,
premature rupture of membranes, septic or traumatic
labor, fetal hypoxia, and maternal peripartum infection
(10).In our study,among these risk factors; prematurity
rate was 74%, the history of PROM in the mother was
13%, male gender was 63%, cesarean section was 71%
and the median birth weight was 1987 g. Since there
was no control group, only descriptive analysis could
be done in terms of risk factors.

In our study, any microorganism could not be
isolated in the CSF culture in cases diagnosed with
neonatal meningitis accompanying early sepsis. In a
single center study conducted by Kavuncuoglu et al.
(11) in Turkey, they found the positive culture rate as
18% and the most frequently isolated microorganism as
S. epidermidis, and gram positive agents were isolated
more frequently than gram negatives. Similarly in our
study, the positive CSF culture rate in cases of neonatal
meningitis with late sepsis was found to be 17.7%, and
the most common isolated agent was S. epidermidis.
It has been observed that gram positive agents are
isolated at a higher rate. In a long-term cross-sectional
study conducted by Mashau et al. (12), it was stated
that the frequency of gram-negative agents increased
and antibiotic sensitivity decreased. In addition,
Ureaplasma species are also reported as the causative
agent of neonatal meningitis (13). Therefore, when
the routine microbiological tests and conventional
treatments are negative, other relevant pathogens can

be diagnosed using metagenomic next-generation
sequencing and polymerase chain reaction tests (13).

Different results have been reported in the
literature regarding the effect of the day of diagnosis
of meningitis on prognosis. Tatishvili et al. (14) found
a relationship between poor prognosis and neonatal
meningitis with early sepsis. However in their study,
Kumar et al. (9) found no difference in terms of
prognosis in cases diagnosed with neonatal meningitis
accompanying both early and late sepsis. In our study,
it was observed that the median diagnosis day of the
patients with poor prognosis was significantly high.

In the prognostic examination of CSF findings on
neurological morbidities; it was observed that high
CSF leukocyte levels in term infants and low CSF
glucose levels in preterm infants were significantly
associated with the development of neurological
morbidities. High levels CRP and CSF leukocyte
count and the late day of diagnosis were found as
prognostic factor for poor prognosis. However, Tan et
al. (8) reported higher CSF protein levels in neonatal
meningitis cases with poor prognosis and showed that
CSF protein levels remained high in these cases after
two weeks of treatment. Many newborns with negative
CSF culture are considered to have central nervous
system infection. The data mentioned above support
that CSF biochemistry parameters can be used alone
or in combination as both diagnostic and prognostic
markers in cases with negative CSF culture. Rajial et
al. (15) reported that CSF procalcitonin values could
be used to diagnose neonatal meningitis.

Neonatal meningitis continues to be an important
cause of morbidity and mortality for newborns. It
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causes neuromotor retardation and hearing problems
in the long term in a significant part of the patients
living. Most of the patients are premature babies
whose hospitalization continues in the neonatal clinics,
and reducing nosocomial infections will also reduce
neonatal meningitis.

The weakness of our study is that the rate of
microbiologically confirmed cases is low, there is no
control group, and it is a retrospective study. Other
limitations of this study are that clinical findings
at the time of diagnosis and the predominance of
multinucleated cells in CSF were not evaluated in the
study.

Conclusion

In neonatal meningitis cases; late diagnosis day,
high CSF leukocyte levels in term infants, low CSF
glucose levels in preterm infants can be used as a
predictor for poor neurological development. Studies
examining prognostic factors, risk factors and CSF
findings in neonatal meningitis prospectively are
needed.
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Abstract

Introduction: The aim of this study is to compare the level of attachment, post-
traumatic stress disorder (PTSD), depression, anxiety risk levels, and related
factors in mothers with preterm infants followed in the neonatal intensive care unit
and mothers who gave birth at term in the first six months.

Materials and Methods: There were 72 mothers who gave birth prematurely
and 66 mothers who gave birth at term included in the study. Hospital Anxiety
Depression Scale (HADS), Perinatal Post Traumatic Stress Disorder Scale-II
(PPQ-II), Maternal Attachment Inventory (MAI), and Parental Bonding Instrument
(PBI) were filled in by the mothers.

Results: The number of days after birth was 76.79+43.01 in preterm babies and
78.57+36.48 in term babies. There was no significant difference between the two
groups regarding the days after birth (p=0.548). The mean maternal age of preterm
babies was 29.36+6.17 years. There was no significant difference between the two
groups regarding the mean maternal age (p=0.717). In mothers who gave birth
prematurely, the rate of having less than a high school education level was higher
(p=0.036) and the monthly income level was lower (p=0.012). The mean scores of
MALI (p=0.026), PPQ-II (p=0.018), and HADS depression scores were higher in
mothers who gave birth prematurely (p=0.018). A significant negative correlation
was found between PPQ-II and the baby’s birth weight (r=-0.186; p=0.029). A
negative correlation was found between HADS depression scores and the birth
week (r=-0.188; p=0.027), baby’s birth weight (r=-0.262; p=0.002), maternal age
(r=-0.190; p=0.025), maternal education level (r=-0.227; p=0.007) and monthly
income level (r=-0.168; p=0.049).

Conclusion: Our study provides important data that the risk level of PTSD and
depression is high in mothers who gave birth prematurely, and factors such as
maternal age, education level, socioeconomic level, birth week, and baby’s weight
are associated with these risks. It is also noteworthy that the level of attachment to
the baby is higher in mothers who gave birth prematurely. Our results emphasize
the importance of investigating the psychological reactions of mothers in the early
postpartum period, receiving post-natal support, and having a social worker and
psychologist in neonatal intensive care units.
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Oz

Giris: Caligmanin amaci yenidogan yogun bakim servisinde takip edilmis erken dogan bebek sahibi anneler ile hastanemize dogum
sonrasi bebegini rutin kontrol i¢in getiren zamaninda dogum yapan annelerde baglanma diizeyi, travma sonrasi stres bozuklugu
(TSSB), depresyon, kaygi risk diizeylerinin ve iligkili faktorlerin karsilastirilmasidir.

Gere¢ ve Yontem: Calismaya dahil edilen erken dogum yapan anne sayisi 72, zamaninda dogum yapan anne sayisi ise 66 idi.
Anneler tarafindan Hastane Anksiyete Depresyon Olgegi (HADO), Perinatal Travma Sonrasi Stres Bozuklugu Olgegi-IT (PTO-IT),
Maternal Baglanma Olgegi (MBO) ve Ana Babaya Baglanma Olgegi (ABBO) dolduruldu.

Bulgular: Erken dogan bebeklerde dogum sonrasi gecen giin sayis1 76,79+43,01, zamaninda dogan bebeklerde 78,57+36,48 idi.
Dogum sonrasi gecen giin icin iki grup arasinda anlamli farklilik yoktu (p=0,548). Erken dogan bebeklerin anne yas ortalamasi
29,36+6,17 yil bulundu. Anne yas ortalamalar igin iki grup arasinda anlamli farklilik yoktu (p=0,717). Erken dogum yapan
annelerde lise alt1 egitim diizeyine sahip olmak daha yiiksek (p=0,036), aylik gelir diizeyi daha diisiiktii (p=0,012). Erken dogum
yapan annelerde MBO (p=0,026), PTO-1I (p=0,018) ve HADO depresyon puan ortalamasi daha yiiksekti (p=0,018). PTO-II ile
bebegin dogum kilosu arasinda negatif korelasyon saptandi. (r=-0,186; p=0,029). HADO depresyon ile dogum haftasi (r=-0,188;
p=0,027), bebegin dogum kilosu (r=-0,262; p=0,002), anne yas1 (r=-0,190; p=0,025), anne egitim diizeyi (r=-0,227; p=0,007) ve
aylik gelir diizeyi (r=-0,168; p=0,049) arasinda negatif korelasyon bulundu.

Sonug: Calismamiz erken dogum yapan annelerde TSSB ve depresyon risk diizeyinin yiiksek oldugu, anne yasi, egitim diizeyi,
sosyoekonomik diizey, bebegin dogum haftas1 ve agirlig1 gibi faktorlerin bu riskler ile iligkili faktorler oldugu seklinde onemli
veriler sunmaktadir. Ayrica erken dogum yapan annelerde bebege baglanma diizeyinin daha yiiksek bulunmasi da dikkat ¢ekicidir.
Sonuglarimiz, erken dogum sonrasi annelerin psikolojik tepkilerinin erken donemde arastirilmasinin ve dogum sonrasi destek
almasinin, yenidogan yogun bakim iinitelerinde sosyal calisma uzmani ve psikolog bulundurulmasinin 6nemini vurgulamaktadir.

Introduction

The World Health Organization (WHO) defines
births that occur before the 37" gestational week as
preterm birth. According to research supported by the
American Psychiatric Associationand WHO; 15 million
babies were born prematurely in 2010 (1). Premature
babies are at high risk for neurodevelopmental,
gastrointestinal, and respiratory problems. It has been
reported that mothers who gave birth prematurely may
experience more stress, and financial and relationship
difficulties compared to those who gave birth on time
due to existing risks and care problems (2). Attachment
is a strong bond that develops between the baby and the
mother (primary caregiver) and creates a sense of trust
(3). In addition, the secure attachment of the mother
to her own parents may also positively affect the bond
she will establish with her baby (4). Besides, the level
of attachment of the mother to her own parents may
affect the postnatal mental health of the mother (5).
The postpartum period is a source of stress for most
mothers. In preterm birth, factors such as the threats to
the health of the baby, separation from the baby due to
the intensive care process, and the risk of retardation
in the baby’s physical development can be counted
amongst stressful life events. For all these reasons,
mothers who gave birth prematurely have a higher
risk of mental health deterioration than those who
gave birth on time (6). In the literature, high PTSD,
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anxiety, and depression symptoms have been reported
in mothers who gave birth prematurely in the first 6
months postpartum (7,8). Mental health deterioration
in mothers who gave birth prematurely may also lead
to attachment problems by reducing accessibility for
the baby (9). In addition, it has been shown that the
risk of postpartum depression is higher in mothers
with insecure attachments when compared to mothers
who have a secure attachment with their babies (10).

In our country, although some studies investigate
mental health symptoms and mother-infant attachment
in mothers with preterm babies, the number of studies
evaluating a mother’s attachment to her own parents
and baby, as well as PTSD, depression, and anxiety
risk levels is limited.

The aim of this study is to compare the level of
attachment, PTSD, depression, anxiety risk levels, and
related factors in the first six months of mothers with
preterm infants who were hospitalized in the neonatal
intensive care unit of a secondary-level children’s
hospital and mothers with term infants who were
brought to the same hospital for routine controls. The
hypotheses of the study include that preterm birth will
negatively affect the attachment between the mother
and the baby, and the unhealthy attachment relationship
of the mother with her own parents may increase this
risk. In addition, it was found that the risk levels of
PTSD, depression, and anxiety were higher in mothers
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who gave birth prematurely. It is also predicted that
increasing maternal and infant-related characteristics
such as maternal education level, socioeconomic
status, week of birth, and baby weight may also protect
maternal mental health.

Materials and Methods

In the study, 77 mothers with preterm babies
who were treated in the neonatal intensive care unit
of a secondary-level regional pediatric hospital
and 74 mothers with term babies who were brought
to outpatient clinics other than child psychiatry in
the same hospital for routine postnatal check-ups
were contacted. Among the mothers who gave birth
prematurely and whose babies were hospitalized
in the neonatal intensive care unit between June
2021 and March 2022, and met the inclusion criteria
were included in the study. The mothers who gave
birth prematurely were contacted via the contact
information in their files and informed about the
study. They filled in the forms when they brought their
babies to the hospital for routine control and if the
babies had already been routinely checked, they were
invited to the hospital to fill in the forms. Moreover,
mothers who gave term births filled out the forms after
being directed to the child psychiatry outpatient clinic
during their application for routine control in other
hospital departments. Among the mothers who gave
birth prematurely, the ones who gave birth one to six
months ago were included in the study.

The mothers who were illiterate, who had a baby
with congenital anomalies, and congenital neurological
and motor deficits were excluded from the study. Stage
1-2-3 hypoxic-ischemic encephalopathy patients who
were diagnosed with perinatal asphyxia and treated
for hypothermia due to the disease and those who
were followed up with the diagnosis of acute bilirubin
encephalopathy due to indirect hyperbilirubinemia
were excluded from the study. Five mothers who gave
birth prematurely and eight who gave birth at term
were excluded from the study due to missing data
and incorrect form filling. As a result, the number of
mothers with preterm babies included in the analysis
was 72 and the number of mothers with term babies was
66. After being included and informed about the study,
the mothers completed the sociodemographic data
form, HADS to determine the risk of depression and
anxiety, PPQ-II to measure how often the symptoms

of PTSD were experienced in the postpartum period,
MAI to measure maternal attachment to their babies,
and PBI to measure the attachment pattern to their own
parents. Ethical approval was obtained for the study
from Uludag University Clinical Research Ethics
Committee dated 26.05.2021 and numbered 2021-
6/25.

Assessment Tools

Sociodemographic Data Form

Regarding the parents, there were questions in the
form such as the age of the mother and father, their
education level, their working status, occupations,
current number of children, the presence of a
known health problem or a chronic disease in the
mother, whether the mother has had a past or present
psychiatric disorder, if the parents were together or
separated, and the monthly income level of the family.
The monthly income level of the family was evaluated
in Turkish lira, and statistical analyzes were made by
dividing them into two groups according to the income
level as the minimum wage and below and above the
minimum wage. Regarding the pregnancy process of
the mother, questions including whether there was a
previous miscarriage or child loss, whether assisted
reproductive techniques (in vitro fertilization) were
used in the last pregnancy, whether any intervention
was applied in the last birth to assist the birth (such as
the use of vacuum, forceps), the last type of delivery
(normal, cesarean delivery), whether there was a
history of a problematic or risky pregnancy were
asked. The mothers were informed that the presence of
conditions such as having a pregnancy under the age
of 18, the mother being overweight, having diseases
prior to the pregnancy such as cardiac diseases,
diabetes mellitus, hypertension, and epilepsy, having
an overweight baby, history of ectopic pregnancy,
history of multiple pregnancies such as twins or
triplets and retardation in the baby’s development
were considered as risky pregnancies and they were
then asked to indicate if any of these conditions were
present. The form also included questions regarding
the baby’s date of birth, birth week, birth weight, the
timing of the birth (preterm, term), the baby’s gender,
feeding style (bottle or breastfeeding), and feeding
type (breast milk, formula, mixed).
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Maternal Attachment Inventory (MAI)

Maternal attachment on the 26-item scale was
tested in two phases. The first phase occurs around
a month after birth, includes physical recovery, and
the time when the mother is busy with the care of
herself and her baby, and the second phase, which is
completed in the fourth or fifth months after the birth,
is when the maternal identity is gained and the feeling
of attachment to the baby and maternal competence
is at the highest level. A high score indicates high
maternal attachment. In the scale development study,
Cronbach’s alpha was found to be 0.76 in the fourth
month after birth, and 0.85 in the eighth month. The
MAI is a self-administered scale that can be filled in by
literate women. In the Turkish validity and reliability
study conducted by Kavlak and Sirin (12), the MAI
was found to be valid and reliable in mothers who had
a baby of at least one month old (11).

Perinatal Post-traumatic Stress Disorder Scale-11
(PPQ-II)

It measures the frequency of post-traumatic
symptoms related to the birth experience, such as
disturbing thoughts, re-experiencing, avoidance
behaviors, hyperarousal, numbness, and feelings of
guilt, within one year after birth. High scores obtained
from the scale indicate a high level of perinatal trauma
symptoms (13). The Turkish validity and reliability
study was performed by Komurcu Akik and Durak
Batigun (14). The analysis revealed that the PPQ-II is
a valid and reliable scale for measuring the symptoms
of perinatal post-traumatic stress experienced by the
mother (14).

Parental Bonding Instrument (PBI)

The individual is asked to indicate how much the
items reflect the behaviors of her mother or father
regarding the first 16 years of her life. It can be filled
by male or female adult individuals. No age range has
been reported for it. A high score in the care dimension
indicates the warm, understanding, and accepting
perception of the concerned parent. The high scores
obtained from the over-protection sub-dimension
indicate that parents exhibit an attitude that is not
overprotective or against autonomy. The increase in
the total score and sub-dimensions indicates positive
attachment (15). Turkish validity and reliability study
was performed by Kap¢i and Kiigiiker (16).
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Hospital Anxiety and Depression Scale (HADS)

It was developed to determine the risk of anxiety
and depression in patients and to measure its level
and change in severity (17). The Turkish validity
and reliability study of the scale was conducted in a
group of 213 healthy university students aged 18-28
and a group of 136 patients (66 males and 70 females)
aged 17-79 years, who had any physical illness, and
it was reported that it was a valid and reliable scale
in both groups. The cut-off points were determined as
10 for the anxiety subscale and 7 for the depression
subscale. The Turkish validity and reliability study
was performed by Aydemir et al. (18).

Statistical Analysis

SPSS statistical package program (SPSS for
Windows, 25.0) was used for data entry and analysis.
Data obtained by measurement are shown as arithmetic
mean + standard deviation, and data obtained by
counting as a percentage (%). Kolmogorov Smirnov
test was used to evaluate the fit of numerical variables
to normal distribution. Categorical variables such
as children’s gender, parental education levels, and
monthly income level were compared with chi-square
analysis and Fisher’s Exact test. The mean scores of
MAI, PPQ-II, PBI, and HADS were compared with
the Mann-Whitney U test because the data were not
normally distributed. Spearman correlation analysis
was used for non-normally distributed data while
comparing the relationships between MAI, PPQ-
II, PBI, and HADS subscales and monthly family
income, maternal education level, and birth week.
Statistical significance was accepted as p<0.05 at the
95% confidence interval.

Results

There were 72 mothers who gave preterm births
and 66 mothers who gave term births who filled out
the forms completely. The number of days after birth
was 76.79+43.01 in preterm babies and 78.57+36.48
in term babies. There was no significant difference
between the two groups regarding the days after
birth (p=0.548). Female babies consisted of 54.2%
of preterm babies and 43.9% of term babies. There
was no significant difference between the two groups
regarding the genders of the babies (p=0.230).
The mean age of mothers of preterm babies was
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29.36+6.17 years, and the mean age of the fathers of
these preterm babies was 33.51+6.52 years. The mean
age of mothers of term babies was 29.83+5.54 years,
and the mean age of fathers of these term babies was
33.30+5.88 years. There was no significant difference
between the two groups regarding the mean age of the
mother and father (the p-value for the mean age of the
mother=0.717, the p-value for the mean age of the
father=0.829). While 44.4% of mothers who gave birth
prematurely had an education level below high school,
this level was found to be 27.3% in mothers who gave
birth at term. The mothers who gave birth prematurely
were more likely to have an education level below
high school (p=0.036). Besides, the monthly income
level was significantly lower in this group of mothers
(p=0.012). No significant difference was seen between
the two groups in comparisons regarding the father’s
education level (p=0.637), mother’s employment status
(p=0.961), father’s employment status (p=0.227),

presence of siblings of the baby (p=0.483) and parental
marital status (p=0.227) (Table 1).

In mothers who gave preterm birth, having a
history of risky pregnancy in the past was significantly
higher (p=0.007) while feeding the baby with breast
milk (p=0.026) and breastfeeding (p=0.011) rates were
significantly lower. Also, no significant difference
was found between the two groups in the comparisons
regarding whether there was a previous loss of children
(p=0.682), whether assisted reproductive technology
was used for pregnancy (p=1.000), whether there
was an assisted intervention during labor (p=0.368),
whether the mother had a physical illness (p=0.068),
the presence of psychiatric disease in the mother
(p=0.497), and type of delivery (p=0.103) (Table 2).

The mean MALI score in mothers who gave birth
prematurely (99.05+6.67) was significantly higher
than in mothers who gave birth at term (97.30+5.58)
(p=0.026). The mean PBI over protection control

Table 1. Socio-demographic features
Preterm birth Term birth
n (%) n (%) p
Days after birth (mean + SD) 76.79 (z43.01) 78.57 (£36.48) 0.548"
Female 39 (54.2) 29 (43.9) .
Baby’s gender 0.230°
Male 33 (45.8) 37 (56,1)
Birth week (mean + SD) 3438 (x1.91) 38.45 (x1,67) <0.001™
Birth weight (mean + SD) (gram) 2461.37 (£691.22) 3283,39 (£596.16) <0.001™
Mother’s age (mean + SD) (year) 29.36 (26.17) 29.83 (£5.54) 0.717"
Father’s age (mean + SD) (year) 33.51(x6.52) 33.30 (+5.88) 0.829™
Below high school 32 (44 .4) 18 (27.3)
Mother’s educational level - 0.036
High school and above 40 (55.6) 48 (72.7)
) Below high school 29 (59.7) 24 (36.4)
Father’s educational level 0.637"
High school and above 43 (40.,3) 42 (63.6)
) Working 21 (29.2) 19 (28.8) .
Mother’s working status - 0.961"
Not working 51 (70.8) 47 (71.2)
) Working 72 (100) 64 (97) )
Father’s working status - 0.227"
Not working 0(0) 2(3)
) Minimum wage or below 53 (73.6) 35(53.0)
Monthly income level — 0012
Above the minimum wage 19 (26.4) 31 (47.0)
o Yes 53 (73.6) 45 (68.2) .
Siblings 0.483"
No 19 (264) 21(31.8)
) Married 72 (100) 64 (97)
Marital status 0.227"
Divorced 0(0) 2(3)
“Chi-square tests, “Mann-Whitney U Test, “Fisher’s Exact test, n: Number, %: Percentage, SD: Standard deviation

J Curr Pediatr 2023;21:23-33




28  Guller et al. Mental Health in Preterm Birth

dimension score in mothers who gave birth prematurely
(24.31+5.73) was significantly lower than in mothers
who gave birth at term (26.19+5.57) (p=0.048). The
mean PBI care dimension score was found to be
23.61+£7.58 in mothers who gave birth prematurely,
and 23.86+6.34 in mothers who gave birth at term.
In addition, while the mean PBI total score was
47.93+11.69 in mothers who gave birth prematurely,
it was 50.21£10.01 in mothers who gave birth at
term. There was no significant difference between
the two groups for the mean PBI care dimension and
PBI total score (p=0.843 and p=0.289, respectively).
The mean PPQ-II score (16.40+6.67) in mothers who
gave birth prematurely was found to be significantly
higher compared to mothers who gave birth at term
(12.34 £7.03) (p=0.018). In addition, the mean HADS
depression subscale score in mothers who gave birth
prematurely (7.47+£3.39) was significantly higher
than in mothers who gave birth at term (5.95+3.10)
(p=0.018). Although the mean HADS anxiety subscale
score (8.52+4.14) was higher in mothers who gave

birth prematurely compared to mothers who gave birth
at term (7.28+4.19), this difference was not statistically
significant (p=0.085) (Table 3).

In our study, correlation analyzes were performed
for PBI, MAI, PPQ-II, HADS, week of birth, birth
weight, maternal age, maternal education level,
and family monthly income. A significant positive
correlation was found between PPQ-II and HADS-A
(r=0.565; p=0.000) and between PPQ-II and HADS-D
(r=0.413; p<0.001). There was also a significant
positive correlation between HADS-A and HADS-D
subscales (r=0.585; p<0.001). A significant negative
correlation was found between PPQ-II and the baby’s
birth weight (r=-0.186; p=0.029). A significant
negative correlation was found between the HADS-D
subscale and birth week (r=-0.188; p=0.027), birth
weight of the baby (r=-0.262; p=0.002), maternal age
(r=-0.190; p=0.025), maternal education level (r=-
0.227; p=0.007) and the monthly income level of the
family (r=-0.168; p=0.049) (Table 4).

Table 2. Birth and postnatal characteristics of the mother and the baby
Preterm birth Term birth
n (%) n (%) P
Ever lost a child before? Yes 4596 203) 0.682"
No 68 (94.4) 64 (97) '
o Yes 24 (33.3) 9 (13.6)
Ever had a high-risk pregnancy? 0.007"
No 48 (66.7) 57 (86.4)
Was there any assisted reproductive Yes 2(28) 2.0 1,000
technique in the last pregnancy? No 70 (97.2) 64 (97.0) ’
Was there an assisted intervention in child Yes 4596 1({.5) 0368
birth? No 68 (94.4) 65 (98.5) ’
The birth method Normal 23319 30@55) 0.103"
C-Section 49 (68.1) 36 (54.5) '
) Bottle 23 (31.9) 9 (13.6) )
Method of feeding the baby - 0.011°
Breastfeeding 49 (68.1) 57 (86.4)
Breastmilk 35 (48.6) 47 (71.2)
Baby’s feeding type Formula 10 (13.9) 5(7.6) 0.026
Mixed (formula +
breastmilk) 27 (37.5) 14 (21.2)
o ) Yes 13 (18.1) 5(7.6)
Presence of a physical illness in the mother 0.068"
No 59 (81.9) 61(92.4)
Presence of a known psychiatric illness in Yes 6(8.3) 34.5) 0.497"
the mother No 66 (91.7) 63 (95.5) '
“Chi-square tests, “Fisher’s Exact test, n: Number, %: Percentage
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Discussion

Our study in which we compared the attachment
level, risk levels for PTSD, depression, anxiety
disorder, and related factors of mothers with preterm
babies followed up in the neonatal intensive care unit of
a secondary care pediatric hospital with mothers with
term babies in the first six months after birth, provides
important data stating that PTSD and depression risk

levels are high in mothers who gave birth prematurely,
and factors such as maternal education level, maternal
age, socioeconomic level, baby’s birth weight and birth
week are associated with these risk levels. Moreover,
it is remarkable that only the birth weight of the baby
was found to be associated with the PTSD risk level in
the mother among the factors related to the baby and

the mother.

Table 3. Comparison of MAI, PBI, PPQ-II, and HADS scores in mothers

Mean + SD s

Preterm birth Term birth P
Maternal attachment inventory 99.05 (+6.67) 97.30 (£5.58) 0.026
Perinatal post-traumatic stress disorder scale-11 16.40 (+6.67) 12.34 (£7.03) 0.018
Parental bonding instrument care dimension 23.61 (£7.58) 23.86 (£6.34) 0.843
Parental bonding instrument over protection control dimension 24 .31 (£5.73) 26.19 (5.57) 0.048
Parental bonding instrument total score 47.93 (x£11.69) 50.21 (£10.01) 0.289
HADS anxiety scale 8.52 (+4.14) 7.28 (+4.19) 0.085
HADS depression scale 747 (£3.39) 5.95 (£3.10) 0.018
MALI: Maternal attachment inventory, PBI: Parental Bonding Instrument, PPQ-II: Perinatal post-traumatic stress disorder scale-Il, HADS: Hospital anxiety and depression
scale,"Mann-Whitney U test, SD: Standard deviation

Table 4. Correlations between the birth week of children, income level, maternal education level, PBI, MAI, PPQ-II and

HADS
PBI MAI PPQ-II HADS-A \ HADS-D
PBI
0.034
MAI (p=0.690) ) i ) i
-0.100 -0.118
PPQ-II (p=0.245) (p=0.167) i ) i
-0.028 0.001 0.565
HADS-A (p=0.743) (p=0.988) (p=0.000) ) )
0,147 0,110 0413 0.585
HADS-D (p=0.085) (p=0.201) (p<0.001) (p<0.001) )
Birth week 0.105 -0.104 -0.129 -0.009 -0.188
(p=0.218) (p=0.224) (p=0.130) (p=0.912) (p=0.027)
Birth weicht 0.069 0018 -0.186 -0.097 -0.262
& (p=0.421) (p=0.838) (p=0.029) (p=0.258) (p=0.002)
Maternal age 0017 -0.023 -0.022 0.001 -0.190
& (p=0.844) (p=0.792) (p=0.802) (p=0.992) (p=0.025)
Maternal education level | 0.266 -0.115 0.053 0.138 -0.227
(p=0.002) (p=0.180) (p=0.538) (p=0.107) (p=0.007)
Monthlv income level 0.236 -0.194 0.074 -0.050 -0.168
y (p=0.005) (p=0.023) (p=0.386) (p=0.563) (p=0.049)

Hospital anxiety and depression scale

Spearman’s correlation analysis, MAI: Maternal attachment inventory, PBI: Parental bonding instrument, PPQ-II: Perinatal post-traumatic stress disorder scale-II, HADS:
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In a study conducted with mothers whose babies
were followed up in the neonatal intensive care
unit, a positive correlation was found between the
birth week and breastfeeding self-efficacy, which is
defined as the mother’s sense of efficacy to breastfeed
(19). Additionally, there are studies reporting fewer
depressive symptoms in mothers who feed their babies
with breastmilk or breastfeed after birth compared
to mothers who feed them with formula (20,21).
The fact that feeding the baby with breastmilk and
breastfeeding rates were lower in mothers who gave
birth prematurely, and that HADS depression scores
were higher in mothers who gave birth prematurely in
our study is compatible with the literature. Considering
the positive effects of breastfeeding on maternal
mental health and the relationship with the baby, it is
important to try to bring the baby together with the
mother as early and frequently as possible during the
period of stay in the neonatal intensive care unit. In
our study, mothers who gave birth prematurely had a
higher rate of education level below high school and a
lower monthly income. In a study conducted in 2014,
low socioeconomic level and low education level
were counted among the risk factors for preterm birth
(22). Considering the literature data and our study
findings, it is seen that close follow-up of those living
in socioeconomically disadvantaged regions during
pregnancy is important due to the risk of preterm birth.

In a2013 study, the mean MAI score of 140 mothers
whose babies were between 1-4 months old and were
treated in the neonatal intensive care unit was found
to be 87.19+5.46 (23). The mean MAI score being
higher in our study compared to the 2013 study may
be explained by the inclusion of mothers whose babies
were discharged from the intensive care unit. The
increase in mothers’ chances of establishing physical
intimacy with their babies in the post-discharge period
may have increased the MAI scores. While there are
studies in the literature showing that preterm birth
poses a problem in mother-infant attachment, there are
also studies that indicate preterm babies and mothers
can be securely attached. In a study conducted with 50
mothers with preterm babies and 30 mothers with term
babies in 2006, it was found that only 20% of mothers
who gave birth prematurely had a secure attachment 6
months after the birth, while this rate was 53% in those
who gave birth at term (24). In another study from
2008, no significant difference was found between the
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attachment levels of 38 mothers of preterm babies and
45 mothers of term babies. In the same study, it was
reported that mothers who gave birth prematurely had
the same chance of establishing a secure attachment as
mothers who gave birth on time (25). In our study, there
was no relationship between maternal age and education
level, and mother-child attachment level. In another
study investigating the effects of prenatal, perinatal,
and postnatal factors on mother-infant attachment, no
relationship was found between attachment level and
maternal age and education level (26). In the study of
Kinsey et al. (27), postpartum attachment scores were
found to be lower in older, more educated mothers.
Our findings and literature data show that many factors
other than socioeconomic level and education level
can be effective in the attachment between the mother
and the child. In addition, the risk level in many areas
such as retardation in fine and gross motor skills,
speech delay, learning difficulties, attention deficit,
and behavioral problems is higher in preterm children
compared to term children (28). It is reported that the
level of attachment between the mother and the baby
is effective in the emotional, cognitive and physical
development of the baby (29). From this point of view,
high maternal attachment in mothers who gave birth
prematurely in our study can be seen as a protective
factor against neurodevelopmental problems in
preterm infants.

Although there is data in the literature showing that
the mother’s level of attachment to her own parents
is a predictor of the level of attachment to her baby
and the mother’s postpartum mental health symptoms,
there was no relationship between PBI and MAI,
PPQ-II and HADS scales in our study. In addition,
there was no significant difference between mothers
who delivered prematurely and at term regarding the
total mean score of PBI (4,5). One reason for our study
findings being different from the literature may be the
difficulties experienced by mothers in remembering
their relationships with their parents retrospectively,
given the stressful postpartum period. In addition,
mothers who give birth prematurely may need
intensive support from their parents, especially in the
postpartum period. In our study, data were collected
after the discharge of preterm infants from our hospital.
This may have caused bias in their assessment of their
attachment levels to their parents.
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In the literature, high levels of PTSD have been
reported in the first 6 months postpartum in mothers
who gave birth prematurely (7). In another study
conducted with mothers who gave birth prematurely,
it has been reported that on the 1-3 days, 14™ day,
and 14™ month postpartum, they scored higher in
questions about traumatic experience compared to the
mothers who gave birth at term and that there was no
significant decrease in PTSD symptoms on the 14®"
month (30). The fact that the mean PPQ-II score was
higher in mothers who gave birth prematurely in our
study is consistent with the literature data. In a study
investigating the factors affecting PTSD in mothers
with newborn children, factors such as gestational age,
baby gender, length of hospital stay, feeding the baby,
and mode of delivery were not found to be associated
with PTSD. As a result of the study, it was emphasized
that preterm birth is traumatic for all parents, regardless
of sociodemographic characteristics or the health
status of the baby (31). In our study, only a negative
correlation was found between the baby’s birth weight
and PPQ-II. One of the conditions for the newborn to
be discharged from the intensive care unit is that the
baby reaches an adaptable weight. Even after a long
time after birth, parents may be concerned about the
baby’s weight. The fact that traumatic reactions due to
preterm birth were mostly associated with the weight
of the baby in a 2014 study, is consistent with the
finding we obtained from the study (32).

A 2019 meta-analysis and review study investigated
preterm birth as a risk factor for postpartum
depression over the past 10 years. It was concluded
that although there are methodological differences
between the studies, the existence of a relationship
between postpartum depression and preterm birth
was reported in the majority of the studies (33). In
a study investigating postpartum stress and related
factors, the risk of depression was reported to be
twice as high in mothers who gave birth prematurely
compared to mothers who gave birth at term. The risk
was found to be higher in mothers who are younger,
less educated, and have a lower income (34). In our
study, a significant negative correlation was found
between the HADS-D subscale and birth week, birth
weight, maternal age, maternal education level, and
monthly income level. In a study examining the long-
term effects of postpartum depression in mothers who
gave birth prematurely, 181 mothers and babies were

evaluated at five separate times. Although mothers’
depression levels decreased over time, symptoms
decreased more slowly in those with babies with lower
birth weight and in those with lower education and
income level (35). The experience that emerged with
the increase in parental age may have made it easier for
the mother to make sense of the difficulties she faces
and to cope with them more easily. Considering the
fact that mothers who give birth prematurely are often
from regions with low socioeconomic and educational
levels and it is more difficult for those living in these
regions to reach psychosocial support, the support that
can be provided during pregnancy for those living in
these regions may contribute to better management of
the postpartum period.

Stress is a psychological phenomenon that can
manifest in the form of anxiety, depression, and
trauma reactions. Although the comorbidity of anxiety
and depression in post-traumatic stress reactions
is well known, information on the comorbidity of
PTSD after preterm birth is more limited (30). In
our study, a positive correlation was found between
PPQ-I1I, HADS-A, and HADS-D scales. In a study
evaluating the mental health of mothers who gave birth
prematurely, the prevalences of post-traumatic stress
reactions, depression and anxiety were found to be
52%,28%,and 17%, respectively. In the same study, it
was emphasized that preterm birth can be an important
trauma factor for the mother, and the prevalence
of depression and anxiety is lower in the mother
compared to post-traumatic stress reactions (36). In
a study investigating the stress level of mothers who
gave birth prematurely, it was reported that there was
a relationship between high-level PTSD symptoms
(>33%) and high-level depression (>53%) symptoms
(37). Providing support to mothers in the early post
partum period is critical for reducing depression,
anxiety, and traumatic stress levels. This support may
include providing information about the condition of
preterm babies and helping the mother make sense of
her feelings.

Study Limitations

The strengths of the study are the presence of a
control group, the evaluation of mothers’ attachment
levels to both their parents and their babies, and the
use of scales that separately assess the risk of anxiety,
depression, and PTSD. Despite its strengths, some
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limitations can also be mentioned. The limitations
of our study include the fact that only self-report
scales were filled, the study was conducted in a single
center, separate statistics were not made by grouping
preterm infants as early, medium, late, and preterm,
and the length of stay in the intensive care unit was
not reported.

Conclusion

One of the remarkable results of our study is that
the mean score of MAI was higher in mothers who
gave birth prematurely than in mothers who gave
birth at term. In addition, no relationship was found
between factors such as maternal age, education level,
and the level of attachment between the mother and
the baby. Although there have been similar results in
the literature, multicenter studies with larger samples
will be useful in terms of generalizing these results.
Our study provides important data that the risk level
of PTSD and depression is high in mothers who gave
birth prematurely, and factors such as maternal age,
education level, socioeconomic level, birth week and
weight of the baby are associated with these risks.
Studies aiming to identify mothers at risk for postpartum
depression in particular have been a growing area of
research that contributes to the prevention and early
detection of mental health deterioration (38). Our
results emphasize the importance of investigating
the psychological reactions of mothers in the early
postpartum period, receiving postnatal support, and
having a social worker and psychologist in neonatal
intensive care units.
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Abstract

Introduction: Organ toxicity is common in childhood cancers and can cause
delays in chemotherapy and worsening of prognosis. In this study, we aimed to
evaluate organ toxicities, biochemical and metabolic abnormalities associated with
the tumor and/or chemotherapy in the acute phase of treatment in children with
cancer.

Materials and Methods: The data of 305 patients with lymphoma and solid
tumors who received chemotherapy between 01.01.2010 and 31.12.2015 in
a tertiary healthcare facility were retrospectively evaluated. The effects of age,
gender, cancer stage, chemotherapy group, surgery and radiotherapy on organ
toxicity in the first 30 days of treatment were analyzed.

Results: The mean age of the patients at admission was 97 months, and the male/
female ratio was 1.5. The most common diagnoses were lymphomas (27.6%),
CNS and spinal canal tumors (12.5%) and neuroblastoma (11.8%). Chemotherapy
was applied to all the patients, surgery to 61.3% (n=187), and radiotherapy to
13.1% (n=40). Organ toxicity was detected in 59% (n=180) of the patients. The
use of alkylating agents, antimetabolites, plant products, and no surgery were
risk factors for hepatotoxicity (p<0.05). The only risk factor for nephrotoxicity
was antimetabolite drug use (p<0.05). The most common electrolyte disorder
was hyponatremia, observed in 56.7% (n=173) of the patients. Two patients died
during the study period, which were not due to organ toxicity, metabolic disease,
or electrolyte disturbance.

Conclusion: The rate of organ toxicity as well as biochemical, electrolyte, and
metabolic abnormalities were found to be high. These high rates were thought to
be related to the excessive tumor burden and organ involvement and the intensity
of the combined chemotherapies applied. No associated mortality was observed
despite these high rates. Early detection of these pathologies, close follow-up
and immediate treatment with the multidisciplinary approach to treatment were
described as the reason for the absence of mortality.

Oz

Giris: Cocukluk ¢ag1 kanserlerinde organ toksisiteleri yiiksek oranda goriilmekte
olup, kemoterapinin aksamasina ve prognozun giderek kotiilesmesine yol
acabilirler. Bu calismada; kanserli cocuklarda tedavinin akut doneminde tiimér ve/
veya kemoterapi ile iligkili goriilen organ toksisiteleri, biyokimyasal ve metabolik
anormalliklerin degerlendirilmesi amaglanmistir.
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Gerec ve Yontem: Uciincii basamak bir saglik kurulusunda 01.01.2010-31.12.2015 tarihleri arasinda kemoterapi alan 305 lenfoma
ve solid tiimorlii hastanin verileri retrospektif olarak degerlendirildi. Yas, cinsiyet, kanser evresi, kemoterapi grubu, cerrahi ve
radyoterapinin, tedavinin ilk 30 giin i¢cindeki organ toksisitesi iizerine etkileri analiz edildi.

Bulgular: Hastalarin bagvurudaki yas ortalamasi 97 ay, erkek/kiz oram 1,5 idi. En sik goriilen tanilar sirasiyla lenfomalar (%27.6),
SSS ve spinal kanal tiimorleri (%12,5) ve noroblastomdu (%11,8). Hastalarin tiimiine kemoterapi, %61,3’iine (n=187) cerrahi,
%13,1’ine (n=40) radyoterapi uygulandi. Hastalarin %59’unda (n=180) organ toksisitesi saptandi. Alkilleyici ajan, antimetabolit ve
bitki kokenli ilag kullanim1 ve cerrahi uygulanmamasi hepatotoksisite icin risk faktorleriydi (p<0,05). Nefrotoksisite i¢in tek risk
faktorii antimetabolit ila¢ kullanimiydi. En sik goriilen elektrolit bozuklugu, hastalarin %56,7 sinde (n=173) goriilen hiponatremiydi.
Calisma doneminde organ toksisitesi, metabolik bozukluk ya da elektrolit dengesizligi ile iligkisiz olarak 2 hasta kaybedildi.
Sonug: Organ toksisitesi, biyokimyasal, elektrolit ve metabolik anormalliklerin oraninin oldukga yiiksek oldugu saptandi. Bu
oranlarm yiiksekliginin tiimor yiikiiniin ve organ tutulumunun fazlalif1 ve uygulanan kombine kemoterapilerin yogunlugu ile iligkili
oldugu diisiiniildii. Bu oranlarin yiiksek olmasina ragmen, iligkili mortalite gbzlenmedi. Bu patolojilerin erken saptanmasi, yakin
takibi ve buna yonelik tedavilerin multidisipliner yaklagimla hemen uygulanmasi mortalite gézlenmeme nedeni olarak agiklandi.

Introduction

Antineoplastic drugs are the main components
of cancer treatment. While they can prevent the
proliferation of cancer cells and destroy them, they can
also cause organ toxicity by affecting the liver, kidney,
heart, respiratory system, nervous system as well as
rapidly growing cells such as bone marrow, mucosa,
and hair cells (1,2). Also organ toxicity can be seen
due to disease involvement or additional treatments.
Although the severity and frequency of the toxicity
of chemotherapy drugs differ, failure to control the
side effects may lead to a reduction or termination
of the treatment dose or the patients abandoning the
treatment. In this study, organ toxicities, biochemical
and metabolic abnormalities associated with tumor
and/or chemotherapy were evaluated in the acute
treatment phase of children with cancer.

Materials and Methods

Patients aged 0-18 years with lymphoma and
solid tumors who received chemotherapy at a
tertiary healthcare facility, between 01.01.2010 and
31.12.2015 were included in this study. Patients with
benign tumors, those who received only radiotherapy
and/or surgery but did not receive chemotherapy,
those who had a history of organ toxicity, chronic
kidney or liver disease, those whose chemotherapy
was started in another hospital and those with a history
of an additional chronic disease (diabetes insipidus,
etc.) were excluded. The records of 356 patients were
reviewed retrospectively. Fifty-one patients who did
not meet the inclusion criteria were excluded from the
study, and the data of 305 patients were evaluated.

The patients’ identity information, demographic
data (date of birth, gender, and admission age),
diagnosis, tumor location and organ involvement,
tumor stage, chemotherapy protocol, drugs applied,
chemotherapy start date, and surgery or radiotherapy
were obtained from the hospital records.

The diagnoses were grouped as Hodgkin
lymphoma, non-Hodgkin lymphomas, central nervous
system (CNS) and spinal canal tumors, neuroblastoma
and other peripheral nerve tumors, kidney tumors,
liver tumors, bone tumors, soft tissue sarcomas and
germ cell tumors, according to the International
Classification of Cancer (ICCC-3). Malign epithelial
neoplasms, melanomas, retinoblastoma, carcinomas,
and histiocytoses were included in the “other” group,
since they are seen with a low frequency in childhood.
The tumor stage was classified as early (stages 1-2,
non-metastatic) and advanced (stages 3-4, metastatic).
Furthermore, the surgical method was divided into
three groups, such as liver mass excision, nephrectomy,
and mass excision in other regions. Chemotherapy
drugs were classified into six groups as alkylating
agents, antimetabolites, antitumor antibiotics, plant
products, tyrosine kinase inhibitors, and others. Liver
and kidney involvements were determined according
to laboratory and imaging methods.

The patients’ blood glucose, serum urea, creatinine,
uric acid, aspartate aminotransferase (AST), alanine
aminotransferase (ALT), total bilirubin, albumin,
gamma-glutamyltransferase (GGT), alkaline
phosphatase (ALP), serum electrolytes (sodium,
potassium, chlorine, calcium, magnesium, phosphorus)
and blood gas analysis results at admission and within
one month from the start of chemotherapy were
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compared with normal reference ranges for age, and
they were classified as normal, low, or high (3).

The liver and kidney toxicities were determined and
staged according to the Common Terminology Criteria
for Adverse Events (CTCAE) criteria (4). Based on
these criteria, increases in liver transaminases up to
three times the upper limit for age were considered
as stage 1 hepatotoxicity, those for three to five times
the upper limit for age as stage 2 hepatotoxicity, those
between five and 20 times the upper limit for age as
stage 3 hepatotoxicity,and those over 20 times the upper
limit for age as stage 4 hepatotoxicity. Moreover, acute
kidney injury was evaluated according to the increase
in serum creatinine. Increases in serum creatinine by
1.5 times or more than the baseline were considered
significant. Additionally, increases in serum creatinine
by 1.5-2 times were considered as stage 1, increases
by 2-3 times as stage 2, increases by more than 3 times
as stage 3, patients with dialysis as stage 4, and death
occurrence owing to renal failure as stage 5.

The collected data were compared statistically
according to age, gender, cancer stage, chemotherapy
drug, surgery, and/or radiotherapy application.

The study protocol was approved by Uludag
University Ethics Committee (approval number: 2016-
15/17, date: 09.08.2016).

Statistical Analysis

The data were analyzed using SPSS software
version 23.0 (IBM Inc., Chicago, IL, USA), and
the results are given as mean + SD, number, and
percentage. Shapiro-Wilk test was performed to test
for data normality. Additionally, t-test was used to
compare continuous variables that conformed to the
normal distribution, whereas the Mann-Whitney U
test was used to compare continuous variables that did
not conform to the normal distribution. Differences
between categorical variables were analyzed using
chi-square test, and the statistical significance level
was set to p<0.05.

Results

The mean age of the 305 patients was 97.51+6.03
months (1 day-214 months), of which 60.0% (n=183)
were male. Moreover, 10.5% (n=32) of the patients
were one year old and younger, 27.9% (n=85) were
between one and five years old, and 61.6% (n=188)
were over five years old. The most common disease
group was lymphomas [Hodgkin lymphoma, 14.1%
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(n=43); non-Hodgkin lymphomas, 13.5% (n=41)].
The second most common disease groups were CNS
and spinal canal tumors, which accounted for 12.5%
(n=38). Cancer staging was done for 176 patients, and
85 patients (48.3%) were evaluated as early stage and
91 patients (51.7%) as advanced stage.

Primary kidney tumor or metastasis to the kidney
was found in 14.1% (n=43) of the patients, liver tumor
or metastasis to the liver in 6.9% (n=21), and primary
or metastatic tumor association of the liver and kidney
in 0.7% (n=2).

The most commonly used antineoplastic drugs were
plant products (91.1%, n=278), antitumor antibiotics
(67.9%,1n=207) and alkylating agents (67.2%, n=205),
respectively. The patient characteristics are described
in Table 1.

Surgery was performed on 61.3% (n=187) of the
patients at admission or in the first month. Undamaged
organ mass excision was performed on 51.5% (n=157),
nephrectomy on 9.2% (n=28), liver mass excision on
0.3% (n=1), and primary mass and liver mass excision
on 0.3% (n=1).

Radiotherapy was also performed on 13.1% (n=40)
of the patients before chemotherapy and/or in the first
month of chemotherapy.

Organ toxicity was detected in 59% (n=180) of the
patients, of which 2.6% of the patients (n=8) had only
nephrotoxicity,48.5% (n=148) had only hepatotoxicity,
and 79% (n=24) had both hepatotoxicity and
nephrotoxicity. Two (0.7%) of the patients died in the
first month, one due to progressive disease and the
other due to septicemia.

The hepatotoxicity and nephrotoxicity rates are
given according to the stages in Table 2. Stage 1
hepatotoxicity (32.1%, n=98) was the most common,
whereas stage 4 hepatotoxicity (4.3%, n=13) was the
least common. Nephrotoxicity was also detected in
10.5% (n=32) of the patients, of which stage 1 was
the most common (8.5%, n=26) and stage 4 (requiring
dialysis) was observed in two patients (0.7%).

Atleast one electrolyte disorder was found in 87.5%
(n=267) of the patients. The most common electrolyte
abnormality was hyponatremia with a rate of 56.7%
(n=173). Table 3 gives the rates of biochemical
abnormalities and electrolyte disturbances.

The blood gas of 79 patients was analyzed, and 21
patients (26.6%) had metabolic acidosis, 9 patients
(11.4%) had metabolic alkalosis, 13 patients (16.5%)
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Table 1. Characteristics of the patients

Age [month, mean + SD (range)]

97.51£6.03 (0.03-214)

Gender [n, (%)]

Male 183 (60.0)
Female 122 (40.0)
Primary disease [n, (%)]

Hodgkin lymphoma 43 (14.1)
Non-Hodgkin lymphomas 41 (13.5)
B-cell lymphomas 32 (10.5)
T-cell lymphomas 930
CNS and spinal canal tumors 38 (12.5)
Neuroblastoma and other peripheral nerve tumors 36 (11.8)
Kidney tumors 28 (9.2)
Liver tumors 3(1.0
Bone tumors 28 (9.2)
Soft tissue sarcomas 26 (8.5)
Germ cell tumors 33 (10.8)
Other 29(9.5)
Chemotherapy drug group [n, (%)]

Alkylating agents 205 (67.2)
Antimetabolites 59 (19.3)
Antitumor antibiotics 207 (67.9)
Plant products 278 (91.1)
Tyrosine kinase inhibitors 1(0.3)
Other 49 (16.1)

CNS: Central nervous system, SD: Standard deviation

Table 2. Hepatotoxicity and nephrotoxicity rates
according to the stage

Hepatotoxicity [n, (%)]

None 133 (43.6)
Stage 1 98 (32.1)
Stage 2 24.(7.9)
Stage 3 37 (12.1)
Stage 4 13 (4.3)
Nephrotoxicity [n, (%)]

None 273 (89.5)
Stage 1 26 (8.5)
Stage 2 0(0.0)
Stage 3 4(1.3)
Stage 4 2(0.7)

had respiratory acidosis, and 25 patients (31.6%) had
respiratory alkalosis.

The organ toxicity rates of the patients were
compared according to gender, age, cancer stage,
whether radiotherapy was applied, whether surgery
was performed, and the chemotherapy groups they
received.

Table 3. Prevalence of biochemical abnormalities and

electrolyte imbalances

Biochemical abnormality [n, (%)]

Hypoglycemia 35(18.2)
Hyperglycemia 46 (24.0)
High uric acid 59 (20.1)
Hypoalbuminemia 111 (39.5)
Hyperbilirubinemia 71 (26.6)
High ALP 23 (21.5)
High GGT 10 (38.5)
Electrolyte imbalance [n, (%)]

Hyponatremia 173 (56.7)
Hypernatremia 16 (5.2)
Hypokalemia 91 (29.8)
Hyperkalemia 144 (47.2)
Hypochloremia 99 (32.7)
Hyperchloremia 148 (48.8)
Hypocalcemia 115 (38.5)
Hypercalcemia 16 (54)
Hypomagnesemia 41 (17.7)
Hypermagnesemia 76 (32.9)
Hypophosphatemia 97 (39.0)
Hyperphosphatemia 30 (12.0)

ALP: Alkaline phosphatase, GGT: Gamma-glutamyl transferase
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Since the number of patients receiving tyrosine
kinase inhibitors in the first month of treatment was
insufficient (n=1, 0.3%), it was excluded from the
statistical analysis.

It was observed that gender, age, cancer stage,
and radiotherapy intake did not make any significant
difference when risk factors for hepatotoxicity and
nephrotoxicity were compared. Hepatotoxicity was
significantly higher in patients who did not undergo
surgery (66.9%) than those who received surgery
(49.7%) (Table 4).

Hepatotoxicity was significantly higher in patients
who received alkylating agents (64.4%) compared
to those who did not (40%), patients who received
antimetabolite drugs (94.9%) compared to those who
did not (47.2%), and patients who received “other”
chemotherapy (84.7%) compared to those who did

not (50.8%) (Table 5). There was also no significant
difference in hepatotoxicity between patients who
received plant products and those who did not, as well
as between patients who received antitumor antibiotic
drugs and those who did not. The rate of nephrotoxicity
was found to be significantly higher in patients who
received antimetabolite drugs (23.7%) compared to
those who did not (7.3%) (p<0.05). There was no
significant difference in the rate of nephrotoxicity
between those who used alkylating agents, plant
products, antitumor antibiotics and “other” group
chemotherapy and those who did not.

Discussion

In this study, organ toxicity and biochemical,
electrolyte, and metabolic abnormalities in the first
month of chemotherapy were evaluated in childhood

Table 4. Comparison of risk factors for hepatotoxicity and nephrotoxicity

Hepatotoxicity [n, (%)] p value Nephrotoxicity [n, (%)] p value | Total [n, (%)]

Yes No Yes No
Male 109 (59.60) 74 (40.40) 0.17 24 (13.10) 159 (86.90) 0.06 183 (100.00)
Female 63 (51.60) 59 (48.40) ’ 8 (6.60) 114 (93.40) ’ 122 (100.00)
<5 age 63 (53.80) 54 (46.20) 047 13 (11.10) 104 (88.90) 078 117 (100.00)
>5 age 109 (58.00) 79 (42.00) . 19 (10.10) 169 (89.90) : 188 (100.00)
Early stage 49 (57.60) 36 (4240) | 5, 8 (9.40) 77 (90.60) 091 85 (100.00)
Late stage 59 (64.80) 32 (35.20) : 9 (9.90) 82 (90.10) 91 (100.00)
RT (-) 155 (58.50) 110 (41.50) 005 28 (10.60) 237 (89.40) 091 265 (100.00)
RT (+) 17 (42.50) 23 (57.50) ’ 4 (10.00) 36 (90.00) ’ 40 (100.00)
Surgery (-) 79 (66.90) 39 (33.10) 0.003" 17 (14.40) 101 (85.60) 007 118 (100.00)
Surgery (+) 93 (49.70) 94 (50.30) ’ 15 (8.00) 172 (92.00) ’ 187 (100.00)

undergo surgery

“p<0.05, RT (-): Those who do not receive radiotherapy, RT (+): Those who receive radiotherapy, Surgery (-): Those who do not undergo surgery, Surgery (+): Those who

Table 5. Comparison of hepatotoxicity and nephrotoxicity rates by chemotherapy group

Hepatotoxicity [n, (%)] p value Nephrotoxicity [n, (%)] p value Total [n, (%)]

Yes No Yes No
Alkylating (-) 40 (40.00) 60 (60.00) <0.001° 7 (7.00) 93 (93.00) 016 100 (100.00)
Alkylating (+) 132 (64.40) 73 (36.60) ' 25 (12.20) 180 (87.80) ' 205 (100.00)
AM. (-) 116 (47.20) 130 (52.80) <0.001° 18 (7.30) 228 (92.70) <0.001° 246 (100.00)
AM. (+) 56 (94.90) 3(5.10) ’ 14 (23.70) 45 (76.30) ’ 59 (100.00)
PP.(-) 20 (74.10) 7 (25.90) 0.05 5(18.50) 22 (81.50) 0.15 27 (100.00)
PP. (+) 152 (54.70) 126 (45.30) : 27 (9.70) 251 (90.30) ' 278 (100.00)
AA ) 56 (57.10) 42 (42.90) 0.86 13 (13.30) 85 (86.70) 027 98 (100.00)
AA(+) 116 (56.00) 91 (44.00) ' 19 (9.20) 188 (90.80) ' 207 (100.00)
Other (-) 130 (50.80) 126 (49.20) <0.001° 23 (9.00) 233 (91.00) 005 256 (100.00)
Other (+) 42 (84.70) 7 (14.30) ’ 9 (18.40) 40 (81.60) ’ 49 (100.00)

“p<0.05, A.M.: Antimetabolites, P.P.: Plant-products, A.A.: Antitumor antibiotics
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Ilymphoma and solid tumors, and these abnormalities
were found to be at a high rate. No associated mortality
was observed despite these high rates.

Hepatotoxicity can manifest itself in a wide
spectrum from mild elevation of transaminase levels
to severe hepatic insufficiency and coma. In our study,
the rate of hepatotoxicity was significantly higher in
patients who did not undergo surgery as well as those
who received alkalinizing agents, antimetabolite
drugs, and “other” chemotherapy. Meanwhile, age
group, gender, cancer stage, and radiotherapy did not
affect the hepatotoxicity rate.

The hepatotoxicity rate (64.4%) was significantly
higher in patients who received alkylating drugs
compared to those who did not. Mcdonald et al.
(5) reported hepatotoxicity in 16% of 147 patients
with adult leukemia and lymphoma who received
cyclophosphamide, and De Vita et al. (6) reported
hepatotoxicity in 15% of adult patients with lymphoma
and solid tumors who received carmustine. In our study,
hepatotoxicity was significantly higher in patients who
received antimetabolite group chemotherapy (94.9%)
compared to those who did not. In the study by
Weber et al. (7) with 40 children with leukemia who
received high-dose methotrexate, liver transaminase
levels were found to be high in 33% in the first cycle
and 100% in the fifth cycle. It was observed that the
liver transaminase levels returned to normal within
two weeks after the drug was discontinued. Oguz et
al. (8) detected an elevation of transaminase levels
between stages 1 and 3 in 10 pediatric patients with
Burkitt’s lymphoma who received methotrexate, and
the transaminase levels returned to normal within 2-11
days in nine of the 10 patients. The hepatotoxicity rate
performed with methotrexate, a drug with known liver
toxicity, in the study was similar to the hepatotoxicity
of the antimetabolite group in our study.

In the present study, hepatotoxicity in patients who
received antitumor antibiotics was not significantly
different from those who did not. Damodar et al.
(9) found hepatotoxicity in 30.4% of 46 adult breast
cancer patients who received doxorubicin. Green et
al. (10) found hepatotoxicity in 13% of 37 patients
with Wilms® tumor who received dactinomycin
and vincristine treatment. Bisogno et al. (11) found
hepatotoxicity in 8% of 511 Wilms’ tumor patients
who received dactinomycin and vincristine.

Moreover, 54.7% of the patients in our study
who took plant-based antineoplastic drugs had
hepatotoxicity, and no significant difference was
found compared to those who did not. Chen et al. (12)
reported hepatotoxicity in 8.9% of 45 patients who
received paclitaxel and lobaplatin due to esophageal
squamous cell carcinoma.

The hepatotoxicity rate was significantly higher
in patients who received “other” chemotherapy
(L-asparaginase, corticosteroids) compared to those
who did not. Oettgen et al. (13) reported increased
transaminase levels in 46% of the children and 63%
of the adults in their study of 131 children and 143
adults diagnosed with leukemia, lymphoma, and solid
tumors who received chemotherapy combined with
L-asparaginase. During the first two months of follow-
up of 57 patients diagnosed with acute lymphoblastic
leukemia (ALL) who received induction chemotherapy,
Christ et al. (14) reported stages 3-4 hepatotoxicity in
60% of patients receiving PEG-asparaginase and 33%
of patients receiving L-asparaginase. Wolff et al. (15)
found that when dexamethasone was administered with
high-dose methotrexate in patients with brain tumors,
methotrexate toxicity increased. In our study, unlike
other studies, drugs were examined in groups rather
than individually due to combined chemotherapy
application. The fact that our hepatotoxicity rate was
higher than that of other studies was thought to be due
to the examination of drugs in groups.

Cancer and chemotherapy-related nephrotoxicity
can be seen as obstructive uropathy, prerenal azotemia
due to hypovolemia, renal parenchymal damage due
to chemotherapy or organ involvement, or mass effect.
The rate of nephrotoxicity was 10.5% in our study,
and it did not significantly differ according to age
group, gender, cancer stage, surgery, and radiotherapy.
Nephrotoxicity rate was higher in patients taking
antimetabolite drugs than those who did not.

When the nephrotoxicity rates were examined
according to the chemotherapy group, there was
no significant difference in nephrotoxicity detected
in 12.2% of patients who used alkylating agents
compared to those who did not. Kiu et al. (16) reported
nephrotoxicity in two patients (9.5%) after two cycles
of chemotherapy in their study with 21 adults with
malignant glioma who received carmustine and
cisplatin after surgery and radiotherapy. Kobayashi et
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al. (17) reported 13.7% nephrotoxicity in 4-7 days after
the first course in 219 patients who received cisplatin.
In this study, there was no difference between male
and female patients in terms of toxicity rate. The rate
of nephrotoxicity in our study was similar to the rate
in this study, and there was no gender difference in
terms of nephrotoxicity. Khalil et al. (18) reported
acute renal failure in 31.8% of 365 adults diagnosed
with lymphoma who underwent cyclophosphamide,
vincristine,  prednisolone  (CVP), adriamycin,
bleomycin, vinblastine, dacarbazine (ABVD), and
cyclophosphamide, daunorubicin, oncovin, prednisone
(CHOP) chemotherapy protocols, and this rate is higher
than that in our study. In our study, nephrotoxicity was
more frequent in patients using antimetabolite drugs
(23.7%) compared to those using other chemotherapy
agents. Moreover, hematuria was significantly more
common in patients who took antimetabolite drugs
(49.1%) compared to those who did not. Kaya et al.
(19) found nephrotoxicity in 13% of 42 children with
ALL who received high-dose methotrexate treatment,
Widemann et al. (20) found nephrotoxicity in 1.8%
of 3,887 patients diagnosed with osteosarcoma who
received high-dose methotrexate, and reported that
4.4% of patients who developed kidney damage died.

In this study, nephrotoxicity was observed in 9.2%
of patients who received antitumor antibiotics, and
there was no significant difference in nephrotoxicity
or urinalysis results between these patients and
those who did not. There are very few studies in the
literature that showed that antitumor drugs cause
nephrotoxicity. Meanwhile, animal studies show that
anthracyclines can cause kidney failure through free
radical damage. Since antitumor antibiotics were used
in combination with other chemotherapy drugs in our
study, we could not determine whether they caused
only nephrotoxicity.

Nephrotoxicity was also observed in 9.7% of
patients who took plant products, and there was no
significant difference in the rates of nephrotoxicity
or urinalysis results for these patients compared
to those who did not. Agaliotis et al. (21) reported
nephrotoxicity in 48% of 131 patients who received
ifosfamide, carboplatin, etoposide (ICE) protocol.
Yahanda et al. (22) reported nephrotoxicity in 12% of
72 patients who took etoposide and cyclosporine, and
the rate of nephrotoxicity in their study is similar to that
of our study. However, the relationship between plant
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products and nephrotoxicity could not be determined
due to combined chemotherapy use in this study.

Nephrotoxicity was also observed in 18.4% of
patients who received “other” chemotherapy, and
there was no significant difference in the rates of
nephrotoxicity or urinalysis results for these patients
compared to those who did not. Haskell et al. (23)
reported acute renal failure in two (3.6%) of 55
patients with leukemia and solid tumors who received
L-asparaginase in the third week of treatment.
Meanwhile, there are few studies in the literature that
reported all-trans retinoic acid (ATRA) nephrotoxicity.
Yarali et al. (24) reported acute glomerulonephritis in
a patient who received ATRA for acute promyelocytic
leukemia. Elsayed et al. (25) reported that ATRA
increased the nephrotoxic effect of cisplatin in mouse
experiments.

At least one electrolyte imbalance was found
in 87.5% (n=267) of patients participating in the
study. The most common electrolyte imbalance was
hyponatremia (56.7%). Alsirafy et al. (26) reported at
least one electrolyte disorder in 78.7% of 750 patients
diagnosed with cancer. In this study, the most common
electrolyte imbalance was hyponatremia (59%),
and the rates coincide with our study. Milionis et al.
(27) reported at least one electrolyte and acid-base
imbalance in 62% of 66 patients with leukemia, and
hypopotassemia was the most common electrolyte
disorder (63%).

Blood gas analysis was performed for only 79
patients in our study, and 31.6% of the patients had
respiratory alkalosis, 26.6% had metabolic acidosis,
16.5% had respiratory acidosis, and 11.4% had
metabolic alkalosis. Milionis et al. (27) found that
9% of 66 patients with acute leukemia had metabolic
acidosis, 6% had metabolic alkalosis, 4.5% had
respiratory alkalosis, and 3% had respiratory acidosis.
In the study, patients who took corticosteroids,
diuretics, aminoglycoside, amphotericin, and
supplementary drugs (such as potassium, magnesium,
and phosphorus) that may affect their acid-base balance
were excluded from the study; hence, the acid-base
imbalance rates were lower than those in our study.

The strengths of our study are large number of
patients involved and the diversity of diagnosis, organ
toxicity, electrolyte disorders, acid-base imbalances
and the simultaneous evaluation of biochemical
abnormalities. However, one of its limitations is
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that it is a retrospective study. Moreover, the lack of
evaluation of other conditions (sepsis, antibiotic use,
diuretic use, etc.) affecting fluid-electrolyte balance
and organ functions are the weaknesses of this study.

Conclusion

In this study, in which the first month of treatment
of pediatric oncology patients receiving chemotherapy
was evaluated, the rate of organ toxicity, biochemical,
electrolyte, and metabolic abnormalities were found to
be high. These high rates were thought to be related to
the excessive tumor burden and organ involvement and
the intensity of the combined chemotherapies applied.
No associated mortality was observed despite these
high rates. The early detection of these pathologies,
their close follow-up, and the immediate application
of treatment with a multidisciplinary approach were
explained as the reason for not having mortality. The
side effect rates can be further reduced with up-to-date
and good knowledge of the tumor or chemotherapy-
related toxicities by physicians treating oncology
patients, with an early multidisciplinary approach and
appropriate supportive treatment.
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Oz

Giris: Caligmamizda pediatrik Behget hastaligi (BH) tanili hastalarin demografik
ve klinik Ozellikleri ile hastalardaki tedavi yaklagimlarimizi degerlendirdik. Ek
olarak BH’de tedavide kolsisin ve kisa siireli kortikosteroid tedavisi diginda ek
immiinsiipresif tedavi ihtiyact olan hastalarda 6ngoriicti faktorleri belirlemeyi
amacladik.

Gere¢ ve Yontem: Calismaya 2004-2022 yillari arasinda BH tanisiyla izlenen
pediatrik hastalar dahil edildi. Hastalar, tedavide kolsisin ve/veya kisa siireli
kortikosteroid alanlar (grup A) ile ek immiinosiipresif tedavilere ihtiya¢ duyanlar
(grup B) olmak iizere iki ayr1 gruba ayrildi.

Bulgular: Yiiz ii¢ hastanin 57°si (%55,3) BH, 46’s1 (%44,7) ise inkomplet BH
tanist ile izlenmekteydi. Tedavide en ¢ok tercih edilen ila¢ kolsisindi (%92.2).
Kortikosteroidler ise (%55,3) siklikla major organ tutulumu olan hastalarda ek
immiinsiipresif ajanlarla birlikte tercih edilmisti. Diger immiinsiipresif tedavilere
direncli 15 (%14 .,6) hastada biyolojik ajanlar kullanildi. Grup A’da 56 ve grup B’de
ise 47 hasta vard1. Grup B’de goz tutulumu ve vendz tromboz daha sikti. Ek olarak
grup B’de tan1 anindaki akut faz reaktanlar1 ile BHAAF skorlart da grup A’daki
hastalara gore daha yliksekti. Cok degiskenli analiz sonucunda g6z tutulumu
[odds orani (OR) 4,045, %95 GA 6,205-525.470; p=0,001], venoz tromboz (OR
2,497, %95 GA 3,048-48,358; p=0,001) ve akut faz reaktanlarinda yiikseklik (OR
1,312, %95 GA 0,086-0,842; p=0,024) ek immiinsiipresif tedavi ihtiyaci ongoren
bagimsiz faktorler olarak belirlendi.

Sonug: Pediatrik BH olgularinin dogru yonetimi, gelisebilecek komplikasyonlarin
oniine gecebilmek adina oldukca onemlidir. Sonuglarimiz, bagvuruda goz veya
vaskdiiler tutulum, yiiksek akut faz reaktan1 ve BHAAF skoruna sahip hastalarda ek
immiinsiipresif tedavi ihtiyac1 olabilecegini gosterdi. Tedavi ihtiyacini tahmin eden
faktorlerin belirlenmesi, hastalarda uygun tedavi ve takip planmin yapilmasina
onemlidir.

Abstract

Introduction: In our study, we evaluated the demographic and clinical
characteristics of patients with pediatric Behcet’s disease (BD) and our treatment
approaches in these patients. In addition, we aimed to determine the predictive
factors in patients who need additional immunosuppressive therapy in addition to
colchicine and short-term corticosteroid therapy in the treatment of BD.
Materials and Methods: Pediatric patients followed up with BD between 2004-
2022 were included in the study. The patients were divided into two groups: those
receiving colchicine and/or short-term corticosteroids (group A) and those needing
additional immunosuppressive treatments (group B).
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Results: Of a total of 103 patients, 57 (55.3%) were being followed up with a diagnosis of BD, and 46 (44.7%) with a diagnosis
of incomplete BD. The most preferred drug in the treatment was colchicine (92.2%). Corticosteroids (55.3%) were often preferred
with additional immunosuppressive agents in patients with major organ involvement. Biologic agents were used in 15 (14.6%)
patients who were resistant to other immunosuppressive treatments. There were 56 patients in group A and 47 patients in group B.
Ocular involvement and venous thrombosis were more common in group B. In addition, acute phase reactants and BHAAF scores
at the diagnosis were higher in group B than in group A patients. As a result of multivariate analysis, ocular involvement [odds ratio
(OR) 4,045, 95% CI 6,205-525.470; p=0.001], venous thrombosis (OR 2,497, 95% CI 3.048-48.358; p=0.001) and elevated acute
phase reactants (OR 1.312,95% CI 0.086-0.842; p=0.024) were identified as independent factors predicting the need for additional
immunosuppressive therapy.

Conclusion: Correct management of pediatric BD cases is very important in order to prevent complications that may develop.
Our results showed that patients with ocular or vascular involvement, high acute phase reactants, and BHAAF scores may need
additional immunosuppressive therapy at admission. Determining the factors that predict the need for treatment is important in
making the appropriate treatment and follow-up plan for patients.

Giris

Behcet hastaligi (BH) ilk olarak Hulusi Behget
tarafindan 1937 yilinda ii¢ hastada oral iilser, genital
tilser ve tveit birlikteligi ile giden bir hastalik olarak
tanimlamistir (1). Giiniimiizde ise bu bulgulara ek cilt
bulgulari, kas iskelet sistemi, gastrointestinal sistem
(GIS) ve norolojik sistem tutulumu yapabilen bir
sistemik vaskiilit tablosu oldugu bilinmektedir (2,3).

BH tanisi icin spesifik bir tani testinin olmamast
nedeniyle hastalik tanisi klinik bulgulara gore
konulmaktadir (4). Cocukluk ¢agr BH i¢in Onerilmis
tek olciit seti 2015 yilinda “Pediatric Behget’s Disease
Group (PEDBD)” tarafindan 6nerilen kriterlerdir (5).
Bu olciite gore; tekrarlayan oral aft (yilda en az 3 kez),
genital iilserasyon veya aft (iz birakan), cilt tutulumu
(nekrotik folikiilit, akne benzeri lezyonlar, eritema
nodozum), g6z tutulumu (6n iiveit, arka tiveit, retinal
vaskiilit), norolojik (izole bag agris1 harig) ile vaskiiler
bulgulardan (ven6z tromboz, arteriyel tromboz,
arteriyel anevrizma) ii¢ ve daha fazla kritere sahip olan
hastalar Behcet hastasi olarak siniflanmaktadir.

BH’de ileri donemde komplikasyon gelisimini
engellemek icin erken tan1 ve tedavi oldukca 6nemlidir.
Tedavide temel amag¢ hastaligin erken tanimlanmast,
enflamasyonun etkin bir sekilde baskilanmasi ve
hastalik alevlenmelerinin engellenmesi olmalidir. BH
multisistemik tutulum yapabilen bir sistemik vaskiilit
oldugu i¢in hastalar multisistemik bir yaklagim ile
yonetilmelidir. Kolsisin, BH nin hemen hemen tiim
bulgulart i¢in kullanilan birinci basamak tedavidir
(6). Kortikosteroidler, genital lezyonlar1 iyilestirmek
amach kisa siireli veya ciddi organ tutulumlarinda
uzun sireli kullanilabilir. G6z tutulumunda ise
topikal kortikosteroidler oldukga etkilidir. Azatioprin,
metotreksat, siklofosfamid, biyolojik ilaglar gibi diger
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immiinsiipresif tedaviler ise major organ tutulumu
oldugunda veya klasik tedaviye direncli Behget
hastalarinda tercih edilirler (6).

Calismamizda pediatrik Behget hastalarin genel
ozelliklerinin yani sira hastalarda kolsisin ve kisa
siireli kortikosteroid tedavisi diginda ek immiinsiipresif
tedavi ihtiyacini Ongoren faktorleri belirlemeyi
amacladik.

Gerec ve Yontem

Hacettepe Universitesi Tip Fakiiltesi Cocuk
Nefroloji ve Romatoloji Bilim Dallari’nda 2004-
2022 yillart arasinda BH veya inkomplet BH tanisiyla
izlenen hastalar ¢calismaya dahil edildi. Hasta dosyalari
ve elektronik kayitlari geriye doniik incelendi. 2015
yilinda yaymlanan PEDBD kriterlerine (5) gore
iic ve daha fazla kritere sahip olan hastalar Behcet
hastas1 olarak siniflandi. Iki kritere sahip hastalar ise
inkomplet Behget hastasi olarak siiflandi. Hastalarin
demografik oOzellikleri, semptom baglangici ile tam
anindaki yaglari, aile oOykiileri, klinik bulgular,
laboratuvar bulgulart [eritrosit sedimentasyon hizi
(ESH), C-reaktif protein (CRP), Human Leucocyte
Antigen (HLA)-B5-51], paterji testi sonuclari,
aldiklar1 tedaviler ve tedavi yanitlar1 degerlendirildi.
Behcet hastalari, tedavide kolsisin ve/veya kisa siireli
kortikosteroid alanlar (grup A) ile ek immiinosiipresif
tedavilere ihtiya¢c duyanlar (grup B) olmak iizere iki
ayr1 gruba ayrilarak, bu iki grup arasindaki farkliliklar
karsilagtirildi. Ek immiinsiipresif tedavilere ihtiyag
duyan hastalar icin, ek tedavi ihtiyacin1i Ongoriicii
faktorler belirlendi. Klinik bulgulardaki degisiklikler
tanida ve son vizitte Behcet Hastaligi Anlik Aktivite
Formu (BHAAF) kullanilarak degerlendirildi (7).
Hastalarin klinik ve laboratuvar bulgularinin diizelmesi
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(akut faz reaktanlarinin normal olmasi) remisyon
olarak degerlendirildi.

Istatistiksel Analiz

SPSS software kullanilarak veri tabani olusturuldu
ve analiz edildi. Degiskenlerin normal dagilima
uygunlugu gorsel (histogram ile olasilik grafikleri)
ve analitik yontemlerle (Kolmogorov-Smirnov/
Shapiro-Wilks) incelendi. Tanimlayict analizlerde,
normal dagilima uymayan ve ordinal degiskenler
icin ortanca (minimum-maksimum) deger kullanildi.
Kategorik degiskenleri karsilastirmak igin ki-kare
testi veya Fisher’in kesin testi, normal dagilmayan
stirekli degiskenleri karsilagtirmak i¢in Mann-
Whitney U testi kullanildi. Farkli degiskenlerin ek
immiinsiipresif tedavi gereksinimi tizerindeki etkilert,
her biri i¢in tek degiskenli analizde hesaplandi.
Lojistik regresyon analizinde diizeltilmemis p degeri
<0,10 olan degiskenler potansiyel 6ngoriicii belirtecler
olarak tanimlandi ve tam modele dahil edildi. Geriye
doniik elemede ise, ¢cok degiskenli lojistik regresyon
analizlerini kullanarak modeli kiiciiltiildii. P degerinin
<0,05 olmas1 anlamli kabul edildi ve giiven araligi
(GA) %95 idi.

Caligma tiniversitemizin etik kurulu tarafindan
onayland1 (GO 21/967). Calismaya dahil edilmeden
once tiim ebeveynlerden/hastalardan bilgilendirilmis
onam alindi. Calisma, 1964 Helsinki Bildirgesi'nde ve
daha sonraki degisikliklerde belirtilen etik standartlar
izlenerek gerceklestirildi.

Bulgular

Calismaya 103 pediatrik Behget hastasi dahil
edildi (%56,3‘s1 kiz) (Tablo 1). Hastalarin 57’si
(%55,3) PEDBD kriterlerine gore BH, 46°s1 (%44,7)
ise inkomplet BH tanisi ile takipliydi. Elli yedi
hastanin 19°u (%33,3) ise baslangicta inkomplet BH
ile izlenmekte iken zamanla gelisen ek semptomlar
sonucu BH tanist almisgti.

Hastalarda en sik bagvuru yakinmasi tekrarlayan
oral aftlardi (%96,1). 1k basvuruda sadece sekiz
hastada (%7,7) tiveit varken, ilerleyen donemde
12 hastada (%11,6) iiveit gelismisti. Ek olarak 11
hastada (%10,7) norolojik, dokuz hastada (%8,7)
GIS, iki hastada pulmoner (%1,9) ve bir hastada
da (%0,9) kardiyak tutulum mevcuttu. Norolojik
tutulumu saptanan 11 hastadan ikisinde parankimal
tutulum, dokuzunda ise non-parankimal tutulum vardi.

Vaskiiler tutulumu olan 25 hastanin (%24,2), 22’sinde
vendz, ikisinde arteriyel ve liciinde de hem arteriyel
hem de vendz tutulum mevcuttu. Tedavide kolsisin
en cok tercih edilen ilagti (%92,2) ve mukokiitanoz
tutulumu (tekrarlayan oral aft, genital aft/iilser, cesitli
cilt lezyonlar1 gibi) olan olgularda en sik tercih
edilen tedavi protokoliiydii. Kortikosteroidler ise
siklikla nérolojik, GIS, kardiyopulmoner tutulum
gibi agir klinik bulgular1 olan hastalarda uzun siireli
veya genital iilseri olan hastalarda kisa siireli olarak
tercih edilmisti (n=57, %55,3). Azatiyoprin ise iiveit
olgularmin nerdeyse tamaminda (%95) kullanilmisti.
Vaskiiler tutulumu olan hastalarin hepsine ek olarak
antikoagiilan tedavi de verilmisti. Sinus ven trombiisii
olan iki hasta ile pulmoner arter anevrizmasi saptanan
iki hasta yiiksek doz kortikosteroid tedavisine ek
olarak intravendz siklofosfamid ile tedavi edilmisti.
Tim bu immiinsiipresif tedavilere direngli 15 hastada
(%14.,6) ise anti tiimor nekroz faktor (TNF) alfa ajanlar
kullanilmagti. En sik tercih edilen anti TNF alfa ajan
ise adalimumab idi (%12,6).

Tedavide kolsisin ve/veya kisa siireli kortikosteroid
alan (grup A, n=56) ve ek immiinosiipresif tedavilere
ihtiya¢ duyan (grup B, n=47) hastalarin ortanca tani
yaglart sirastyla 13,8 (2-17,9) ile 13 (1,1-17.,5) idi.
Grup A’da kiz cinsiyet orani daha fazlaydi (%42,6
kars1 %67,8’e, p=0,010). Grup A’daki hastalarda bir
hastada g6z tutulumu disinda majoér organ tutulumu
yoktu. Grup B’de goz tutulumu (6zellikle paniiveit,
p=<0,001) ve vendz tromboz (siklikla alt ekstremite
yerlesimli derin ven trombozlari, p=<0,001) daha sikti.
Ek olarak grup B’de tani anindaki CRP (p=0,026)
ve ESH (p=0,019) degerleri ile BHAAF skorlar1
(p=<0,001) grup B’deki hastalara gore daha yiiksekti.
Kismi remisyon oranlari ise grup A’daki daha yiiksek
oranda goriiliirken (p=0,027), tam remisyon oranlar1
arasinda istatistiksel olarak anlamli bir fark yoktu
(p=0,116).

GIS tutulumu, norolojik tutulum, pulmoner ve
kardiyak tutulum gibi ciddi organ tutulumlarinin yani
sira major organlar etkileyen tromboz durumlarinda
hastalarin hepsinin ek immiinsiipresif ajan ihtiyaci
oldugu icin bu degiskenler regresyon analizine
dahil edilmedi. Ek tedavi ihtiyacim1 degerlendirirken
kullanilan tek degiskenli ve cok degiskenli regresyon
analiz sonuglar1 Tablo 2’de sunuldu. Cok degiskenli
analiz sonucunda goz tutulumu [odds orani (OR) 4,045,
%95 GA 6,205-525.470; p=0,001], vendz tromboz
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Tablo 1. Pediatrik Behget hastalarinin genel 6zellikleri ile grup A ve grup B’deki hastalarin karsilastiriimasi

Tiim hastalar Grup A Grup B .

(n=103) (n=56) (n=47) p degeri
Kiz,n (%) 58 (56.3) 38 (67.8) 20 (42,6) 0,010
Semptom baglangi¢ yasi, yil, ortanca (min-maks) 10,8 (0,5-17,1) 114 (1,5-17,1) 11,2 (0,5-17) 0,822
Tani yast, yil, ortanca (min-maks) 12,1 (1,1-17,9) 13,8 (2-17.9) 13 (1,1-17.,5) 0,355
E;?:}E;fgptom baglangici arast siire, yil, ortanca 05 (0,1-13.1) 05 (0,1-11.5) 0.1 (0,1-13,1) 0.197
PEDBD kriterlerini karsilayan BH olanlar, n (%) 57 (55,3) 27 (48,2) 30 (63.8) 0,163
Inkomplet BH olanlar 46 (44,7) 29 (51.8) 17 (36.2) 0,112
Ailede BH oykiisti, n (%) 36 (34.9) 24 (42.9) 12 (25,6) 0,068
Komorbiditeler, n (%)
Ailevi Akdeniz atesi 14 (13,6) 8(143) 6(12,8) 0,241
Sakroilyit 4(3.8) 2(3,6) 2(43) 0,172
IgAV/HSP 2(1,9) 2(1,9) 0 0,158
Klinik bulgular, n (%)
Oral aft (=3/y1l) 99 (96,1) 53 (94.,6) 44 (93,6) 1,000
Genital aft/iilserasyon 58 (56,3) 35(62,5) 23 (48.9) 0,167
Cilt tutulumu 61(59.,2) 32 (57.1) 29 (61,7) 0,639
Nekrotik folikiilit 44 (42,7) 21(37.5) 23 (48.9) 0,243
Eritema nodozum 31 (30,1) 16 (28,6) 15(31,9) 0,713
Akne benzeri lezyonlar 42 (40.,8) 19 (33,9) 23 (489) 0,123
Eklem bulgular1 57 (55.3) 33(58.9) 24 (51,1) 0424
Goz tutulumu 20 (194) 1(1,8) 19 (404) <0,001"
On iiveit 6(5.8) 1(1,8) 5(10,6) 0,102
Arka iiveit 4(3.8) 0 4 (8.5) 0,049
Paniiveit 10 (9,7) 0 10 (21,3) <0,001"
Norolojik tutulum 11 (10,7) 0 11 (10,7) <0,001"
GIS tutulumu 9(8,7) 0 9(19,1) 0,001"
Pulmoner tutulum 2(1,9) 0 2(4,3) 0,227
Kardiyak tutulum 1(09) 0 2(4,3) 0,227
Vaskiiler bulgular 25 (242) 5(8.9) 20 (42,6) <0,001"
Venoz tromboz 22 (214) 4(7,1) 18 (38.3) <0,001"
Arteriyel tromboz 5(4)9) 0 5(10,6) 0,018"
Arteriyel anevrizma 2(1,9) 0 2(4,3) 0,227
Pozitif paterji testi, n (%) 21/98 (21 4) 10/53 (18.9) 11/45 (24 .4) 0,773
Laboratuvar bulgulari
ESH, mm/saat (normal=0-20), ortanca (min-maks) 8 (2-119) 5(2-37) 9 (4-119) 0,026"
CRP, mg/dL (normal=0-0,5), ortanca (min-maks) 0,4 (0,1-10,3) 0,2 (0,1-5) 0,6 (0,1-10,3) 0,019
Pozitif HLA-B5/51, n (%) 52/95 (54,7) 28 (50) 24 (51,1) 0914
Tedavi, n (%)
Kolsisin 95(92,2) 52 (92.8) 43 (91,5) 0,814
Kortikosteroid 57 (55.3) 16 (28.,6) 41 (87,2) <0,001"
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Tablo 1. devami

Tiim hastalar Grup A Grup B .

(n=103) (n=56) (n=47) p degeri
NSAII 25 (242) 13(232) 12 (25.5) 0,623
Azatiyoprin 44 (42,7) 0 44 (93,6) <0,001"
Siklofosfamid 439 0 4(8,5) 0,049°
Metotreksat 2(1,9) 0 4(8,5) 0,049"
Salazopirin 2(1,9) 0 4(8,5) 0,049"
Hidroksiklorokin 1(0,9) 0 4(8,5) 0,049"
Anti-TNF alfa ajan 15 (14.,6) 0 4 (8.5) 0,049
Adalimumab 13 (12,6) 0 4 (8,9 0,049°
Etanersept 4(39) 0 4 (8.,5) 0,049
Infliksimab 549 0 4 (8.5) 0,049
izlem siiresi, y1l, ortanca (min-maks) 3(0,5-11) 2 (0,5-10) 1(0,5-9) 0,372
BHAAF, tanida, ortanca (min-maks) 4 (1-15) 3(1-9) 5 (2-15) <0.001"
BHAAF, son vizitte, ortanca (min-maks) 1 (0-12) 0 (0-10) 0(0-12) 1.000
Son durum, n (%)
Kismi remisyon 7 (6,8) 1(1,8) 6 (12,8) 0,027
Tam remisyon 96 (93,2) 55(98,2) 41 (87,2) 0,116
BH: Behget hastaligi, BHAAF: Behcet Hastaligi Anlik Aktivite Formu, ESH: Eritrosit sedimentasyon hizi, CRP: C-reaktif protein, GIS: Gastrointestinal sistem, HLA: Human
Leucocyte Antigen, [gAV/HSP: immiinoglobulin A vaskiiliti/Henoch-Schonlein purpura, NSAIi: Non-steroid anti enflamatuvar ilaglar, PEDBD: Pediatrik Behget hastalig1 grubu,
TNF: Tiimér nekroz faktor

(OR 2497, %95 GA 3,048-48,358; p=0,001) ve tanida
ESR/CRP yiikseligi (OR 1,312, %95 GA 0,086-0,842;
p=0,024) ek tedavi ihtiyact 6ngoren bagimsiz faktorler
olarak belirlendi.

Tartisma

Bu calismada, ¢ocuk romatolojinin nispeten nadir
bir hastalif1 olan pediatrik BH nin hem tan1 hem de
tedavisini kolaylagtirmak adina hastalarimizin genel
ozelliklerini paylastik. Ek olarak, pediatrik BH’de
kolsisin ve kisa siireli kortikosteroid tedavisi diginda
ek immiinsiipresif tedavi ihtiyacini1 dngoriicii faktorleri
belirlemeyi amagladik. Bu calisma bildigimiz kadartyla
bu konuda pediatrik BH’de yapilan ilk ¢aligmadir.

Hastalarimizda en sik klinik bulgular sirasiyla;
oral aft (%96,1), cilt lezyonlar1 (%59,2), genital aft/
tilserasyon (%56,3) ve eklem bulgulariydi (%55.3).
Tiim caligmalarda tekrarlayan oral aftlar en sik
semptom olmakla beraber diger bulgularin dagilimi
degiskenlik gostermektedir. Bununla birlikte, bizim
caligmadaki dort hastada da oldugu gibi BH oral
aft olmaksizin da mevcut olabilir. Cilt lezyonlar1 da
hastalarimizin yaridan fazlasinda (%59,2) mevcuttu.
Genel pediatrik BH popiilasyonunda cilt tutulum

oranlart %32,3-88,9 arasinda degismektedir (8-16).
Hastalarimizda en sik goriilen iiciincii klinik bulgu olan
genital aft/lilserasyon, yapilan ¢alismalarda pediatrik
BH’de ikinci veya {igiincii en yaygin semptom olarak
bildirilmigtir (8-12).

Mukokiitandz belirtiler siklikla pediatrik BH’nin
erken evresinde genelde meydana gelir, ancak bu her
zaman sart degildir (13). Oral aft ve diger mukokiitanz
lezyonlar olmadan BH’yi teshis etmek olduk¢a zordur.
Calismamizda BH ile takipli total 57 hastanin 19’u
(%33,3) baslangicta inkomplet BH ile izlenmekteydi,
ancak zamanla gelisen ek semptomlar sonucu BH
tanis1 almislardi. Ozellikle pediatrik olgularda hastalik
0zglin olmayan, inkomplet bulgularla seyredebilir
ve bu olgular gelisebilecek yeni bulgular agisindan
dikkatle takip edilmelidir.

BH’de artralji ve artrit sik goriilen eklem bulgulart
arasindadir (13). BH’de goriilen artrit eroziv olmayan,
asimetrik, deformite birakmayan ozellikte olup,
siklikla orta ve biiyiik eklemleri etkilemektedir.
Calismamizda da 45 hastada (%43,7) artralji ve 24
(%23,3) hastada artrit mevcuttu. Literatiirde de genel
olarak eklem tutulumu oranmi %30.,9 ile %63 arasinda
degismektedir (8,9,14,15,17).
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Tablo 2. Pediatrik Behcet hastaliginda ek immiinstipresif tedavi gereksinimini 6ngoriicii faktorler i¢in tek degiskenli ve
cok degiskenli regresyon analizi

Degiskenler OR (%95 GA) p degeri
Tek degiskenli (univariate) analiz

Cinsiyet, kiz 1,047 (1,274-6,378) 0,011
Tan1 yagi, y1il 0,004 (0,995-1,012) 0,397
Kesin BH veya inkomplet BH olma durumu 0,639 (0,239-1,166) 0,114
Ailede BH oykiisii 0,783 (0,197-1,062) 0,069
Komorbidite oykiisii 0,073 (0,466-2,484) 0,865
Oral aft (=3/y1l) 0,186 (0,160-4,320) 0,825
Genital aft/iilserasyon 0,553 (0,262-1,263) 0,575
Cilt tutulumu 0,189 (0,548-2,666) 0,639
Eklem bulgulari 0,101 (0,416-1,966) 0,800
Goz tutulumu 3,620 (4,749-293.326) 0,001"
Venéz tromboz™ 2,022 (2,552-22,368) <0,001"
Tanida ESR/CRP yiikseligi 1,100 (1,296-6,960) 0,010
Pozitif paterji testi 0,268 (0,121-4,851) 0,776
Pozitif HLA-B5/51 0,75 (0,420-2,051) 0,853
Tanida BHAAF skoru 0,183 (0,720-0,963) 0,014"
Cok degiskenli (multivariate) analiz

Goz tutulumu 4,045 (6,205-525,470) 0,001"
Venoz tromboz™ 2,497 (3,048-48.,358) 0,001"
Tanida ESR/CRP yiikseligi 1,312 (0,086-0,842) 0,024"
BH: Beget hastaligi, GA: Giiven araligi, CRP: C-reaktif protein, GIS: Gastrointestinal sistem, HLA: Human Leucocyte Antigen, OR: Odds orant
“Cok degiskenli lojistik regresyon analizlerine dahil edilen, diizeltilmemis p degeri <0,10 olan degiskenler

**Yagamu tehdit etmeyen, siklikla alt ektremitelerde goriilen derin ven trombozlart

BH’de en Onemli morbidite nedeni ise goz
tutulumudur (18,19). Gozde geri doniislimsiiz hasar
olusmamasi icin erken tani ve etkin tedavi oldukca
onemlidir. Calismamizda hastalarimizda g6z tutulumu
%194 oraninda goriiliirken, diger calismalarda genel
olarak bu oran %133 ile %47 arasinda degismekteydi
(8-13).Ek olarak g6z bulgulart her zaman ilk bagvuruda
mevcut olmayabilir. Keza bizim hastalarimizin da
sadece sekizinde (%7,7) basvuruda iiveit varken,
ilerleyen donemde 12 hastada (%11,6) tiveit gelismisti.

Vaskiiler ve norolojik belirtiler, pediatrik BH nin
nispeten nadir fakat siddetli klinik bulgularindandir
(13). Ozellikle, bu ciddi belirtiler pediatrik inkomplet
BH’de atlanmamali ve dikkatli olunmalidir. Bizim
kohortumuzda hastalarimizin %10,7’sinde nérolojik ve
%24 .2’sinde ise vaskiiler tutulum mevcuttu. Cocukluk
caginda vaskiiler tutulum, siklikla alt ekstremite
yiizeyel ve derin venlerde tutulum seklinde goriiliir,
arteriyel tutulum daha nadirdir. Baz1 vakalarda hem

J Curr Pediatr 2023;21:43-51

venoz hem arteriyel bolgede tromboz gozlenebilir.
Bizim hastalarimizin  20’sinde vendz, ikisinde
arteriyel ve iiclinde de hem arteriyel hem de vendz
tutulum saptanmisti. Bunun yani sira iki hastamizda
da pulmoner anevrizma saptanmisti. Norolojik
tutulumu olan 11 hastamizdan ikisinde parankimal
tutulum, dokuzunda ise non-parankimal tutulum vardi.
Parankimal olmayan norolojik tutulum ¢ocuklarda ¢ok
daha sik goriiliirken, parankimal hastalik erigkinlerde
daha siktir (13).

Diger 6nemli klinik bulgulardan olan GIS tutulumu
ise dokuz hastamizda (%8,7) mevcuttu. Literatiirde
bildirilen aragtirmalarda bu oran (%5,9 ile %58,7)
degiskenlik gostermekle birlikte bizdeki bu oran
nispeten alt sinirlara yakindi (8,9,14,15,17). Ek olarak
erigkin ve ¢ocuk hastalar1 kargilagtiran ¢aligmalarda
da pediatrik formda, erigkin forma goére onemli 6l¢iide
daha yiiksek GIS tutulum orani oldugu bildirilmistir
(20).
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Pozitif paterji testinin BH tanisinda yiiksek
duyarlilik ve 6zgiilliige sahip oldugu kabul edilmekte
ancak pediatrik tani kriterleri arasinda yer almamaktadir
(20,21). HLA-B51 pozitifligi ise, BH icin 5,78 kat
daha fazla gelisme riskini artiran genetik bir yatkinlik
faktoriidiir (6,13). Ancak, BH’nin klinik bulgular1
mevcutsa, HLA-B51’in pozitif olmast BH tanisi icin
sadece destekleyici bir faktordiir. Cilinkii HLA-B51
pozitifligi saglikli popiilasyonda da herhangi bir klinik
bulgu olmaksizin goriilebilir (13).

BH multisistemik bir vaskiilitti. Bu nedenle
tedavide enflamasyonu kontrol altina almak ve son
organ hasarini 6nlemek temel amactir. Pediatrik Behget
hastalarin tedavisinde kesin Oneriler bulunmamakta
olup, temel olarak erigskin tedavi kilavuzlarindan
yararlanilmaktadir (15). Hastalarimizin tedavisinde
kolsisin en c¢ok tercih edilen ilagti (%92,2) ve
mukokiitandz bulgulari kontrol altina almakta oldukca
etkiliydi. Kortikosteroidler (%55,3) siklikla norolojik,
GIS, kardiyopulmoner tutulum veya genital iilseri
olan hastalarda siklikla tercih edilirken, azatiyoprin
ise (%95) {iveit olgularinin biiyiik bir kisminda
kullanilmigti. Agir norolojik tutulum veya pulmoner
anevrizmast olan toplam dort hastada da intravenoz
siklofosfamid verilmigti. Tiim bu immiinsiipresif
tedavilere direncli 15 hastada (%14 ,6) ise anti TNF alfa
ajanlar kullanilmigti. Cocuklarda yapilan ¢aligmalarda
direncli vakalarda tedavide anti TNF ajanlar kullanim1
onerilmektedir (14,22). Hu ve ark. (23) tarafindan
yapilan bir ¢aligmada (23) direngli pediatrik BH’ye
sahip alt1 hastada anti TNF alfa ajanlar kullanilmig
olup, bu hastalarda olduk¢a basarili sonuglar elde
edilmisti.

BH’de kolsisin ve/veya kisa siireli kortikosteroid
tedavileri ilk basamak tedavilerden olup, bunlar
digindaki diger immiinsiipresif ajanlar ikinci basamak
tedavilerdendir. Literatiirde bircok c¢aligmalarda
tedavide genel olarak ciddi organ tutulumu olan
ve/veya klasik tedavilere direncli hastalarda ek
immiinsiipresif tedavi gerekliligi bildirilmistir (24-
26). Ancak bunlar disinda Behcet hastalarinda ek
immiinsiipresif tedavi gereksinimini Ongorebilecek
diger faktorler bilinmemektedir. Bizde bu amagla
hastalarimizi iki gruba ayirdik ve ek immiinsiipresif
tedavi gereksinimini ongoriicti faktorleri belirlemeye
calistik. Tedavide ek immiinosiipresif tedavilere
ihtiyag duyan grup B’de (n=47), kolsisin ve/veya
kisa siireli kortikosteroid alan grup A’ya (n=56)

gore goz tutulumu ve vaskiiler bulgular daha sikti.
Grup A’daki hastalarda ise bekledigimiz lizere ciddi
bir organ tutulumu yoktu. Onemli bir bulgu olarak
grup B’de tani anindaki CRP ve ESH degerleri ile
BHAAF skorlart grup A’daki hastalara gore daha
yiiksekti. Grup B’deki BHAAF skor yiiksekligi, bu
gruptaki hastalarin bir kisminin major organ tutulumu
ile prezente olmalarindan kaynaklaniyordu. Tam
remisyon oranlar1 agisindan iki grup arasinda da fark
yokken, kismi remisyon oranlar1 ise grup B’de daha
yiiksek orandaydi. Bunun nedeni ise yine grup A’da
hastalarin ¢cogunun major organ tutulumu olmasi
nedeniyle tam remisyona ulasamamasiydi.

Her iki grup arasinda da yaptigimiz regresyon
analizleri sonucunda, goz tutulumu (OR 4,045, %95
GA 6,205-525,470; p=0,001), tromboz (OR 2497,
%95 GA 3,048-48,358; p=0,001) ve tanida ESR/
CRP yiikseligi (OR 1,312, %95 GA 0,086-0,842;
p=0,024) ek tedavi ihtiyaci1 ongoren bagimsiz faktorler
olarak saptandi. G6z tutulumunda 6zellikle 6n iiveitte
baslangic tedavisi olarak topikal kortikosteroid ve dilate
edici goz damlalari ile kontol altina alinabilmektedir.
Topikal kortikosteroidlerle kontrol altina alinmayan
olgularda sistemik kortikosteroidlerle kisa siire
icinde tedavi edilebilir. Ancak direncli olgularda,
arka iiveit veya paniiveit durumlarinda ise daha ¢ok
ek immiinsiipresif ajanlara ihtiya¢ duyulmaktadir
(27). BH’de vendéz tromboz durumunda ise, son
donemlerde yapilan c¢alismalarda relapsin onlenmesi
icin ek immiinosiipresif ajanla kombinasyon halinde
kortikosteroid baglangic tedavisi olarak onerilmektedir
(28). Bu nedenle goz tutulumu ve vendz tromboz ile
ilgili buldugumuz sonuglar bu yaklagimlarla uyumlu
olmakla beraber, bunlara ek olarak Ozellikle tanmida
akut faz reaktanlar1 veya BHAAF skorlar1 yiiksek
olan hastalarda ek immiinsiipresif tedavi ihtiyaci
gelisebilecegi akilda tutulmalidir.

Calismamin Kisitliliklar:

Calismamizin baz1 kisithiliklart  bulunmaktadir.
Calismanin geriye doniik tasarimi ve BH tanisi kesin
olan kisitli hasta sayimizin olmas: bunlarin baginda
sayilabilir. Ayrica calismamizin eski donemlerde
de izlenen cocuk hasta grubunu icermesi ve yillara
gore Ozellikle tedavi yaklasiminda yenilikler olmasi
nedeniyle elde edilen sonuglar, bilhassa hastalik
yonetimi agisindan  glinlimiiz  durumunu  direk
yansitmayabilir.

J Curr Pediatr 2023;21:43-51
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Sonuc¢

Bu caligsmada, pediatrik BH prevelansiin yiiksek
oldugu Tiirkiye’de BH’ye sahip cocuk hastalarin
klinik 6zellikleri ile laboratuvar bulgularinin yani sira
tedavi yaklagimlarini ve sonuglarini da sunduk. Ek
olarak pediatrik BH de tedavide kolsisin ve kisa siireli
kortikosteroid tedavisi disginda ek immiinsiipresif
tedavi ihtiyac1 olan hastalarda Ongoriicii faktorleri
belirlemeye  calistik.  Buldugumuz  sonuglar
dogrultusunda 6zellikle bagvuruda goz veya vaskiiler
tutulumu, yiiksek akut faz reaktanlar1 ve BHAAF
skoru olan hastalarda ek immiinsiipresif tedavi ihtiyaci
olabilecegi akilda tutulmalidir.

Pediatrik BH’de erken taninin yani sira gerekli
durumlarda immiinsiipresif tedaviye erken donemde
baglamak da bir takim komplikasyonlarin Oniine
gecebilmek adina olduk¢a miihimdir. Ancak bu tiir
karmagik ve bir hastalig1 daha iyi anlamak i¢in daha
biiyiik popiilasyonlarda yapilacak uzun vadeli kohort
calismalarina ihtiyag¢ vardir.
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Abstract

Introduction: Stenotrophomonas maltophilia (S. maltophilia) is a resistant gram-
negative rod that can often cause serious infections, especially in patients with
long hospital stays and using broad-spectrum antibiotics. In this study, clinical
data, and mortality-related risk factors of patients with S. maltophilia bacteremia
were evaluated.

Materials and Methods: Patients with S. maltophilia bacteremia included in this
study and evaluated retrospectively, when hospitalized between 2013 and 2018 in
our pediatric wards and intensive care units.

Results: A total of 67 patients had 100 S. maltophilia bacteremia in 70 different
episodes. Sixty percent (n=40) of the cases were male and their median age were
9 months. Sixty-nine percent (n=46) of the cases were admitted in intensive care
units. The most common comorbidity was malignancy. All bacteremias were
healthcare associated, and 55% (n=55) were catheter-related. In the total of 70
episodes; 57% (n=37) of the patients had central venous catheters, 47% (n=33)
were entubated. Fourty-seven percent (n=33) of the patients had broad spectrum
antibiotic use over 14 days. In the blood cultures, 98% of S. maltophilia-producing
strains were sensitive to trimethoprim-sulfamethoxazole. Ciprofloxacin and
trimethoprim-sulfamethoxazole combination therapy had used for treatment. The
mortality rate in the first 30 days was 16% (n=11). Mechanical ventilation was
found to be significant (p<0.05) as a predisposing factor related to mortality.
Conclusion: Stenotrophomonas maltophilia is the causative pathogen in
healthcare associated bloodstream infections especially in intensive care unit. In
our study, 69% of the cases were admitted in the intensive care unit and mechanical
ventilation status increased mortality.

Oz

Giris: Stenotrophomonas maltophilia (S. maltophilia), uzun siire hastane yatigi
olan ve genis spektrumlu antibiyotik kullanan hastalarda ciddi enfeksiyonlara
neden olabilen direngli bir gram negatif basildir. Bu ¢alismada S. maltophilia
bakteriyemili hastalarin klinik verileri ve mortalite ile iligkili risk faktorleri
degerlendirildi.

Gere¢ ve Yontem: Calismada 2013-2018 yillar1 arasinda pediatri servisleri ve

yogun bakim iinitelerinde yatirilan S. maltophilia bakteriyemili ¢ocuk olgular
retrospektif olarak degerlendirildi.

J Curr Pediatr 2023;21:52-9


https://orcid.org/0000-0002-8926-9959
https://orcid.org/0000-0002-3536-0263
https://orcid.org/0000-0003-2641-4140
https://orcid.org/0000-0003-2641-4140
https://orcid.org/0000-0001-9232-0084
https://orcid.org/0000-0002-1543-4157
https://orcid.org/0000-0003-4646-660X

Yesil et al. Children with Stenotrophomonas maltophilia 53

Bulgular: Toplam 67 hastada 70 farkli epizodda 100 kan kiiltiiriinde S. maltophilia iiredi. Olgularin %60°1 (n=40) erkekti ve
ortanca yaslart 9 ay idi. Olgularin %69’u (n=46) yogun bakim iinitelerine yatirildi. En sik eslik eden hastalik malignite idi. Tim
bakteriyemiler saglik hizmetiyle iliskiliydi ve %55°i (n=55) kateterle iligkili kan akimi enfeksiyonuydu. Toplam 70 epizodda;
hastalarin %57 sinde (n=37) santral venoz kateter vardi, %47’si (n=33) entiibe idi. Hastalarin %47’si (n=33) 14 giin iizerinde genis
spektrumlu antibiyotik kulland:. Kan kiiltiirlerinde tireyen S. maltophilia suglarinin %98’1 trimetoprim-siilfametoksazole duyarliydi.
Tedavide siprofloksasin ve trimethoprim-siilfametoksazol kombinasyon tedavisi kullanildi. Tlk 30 giin mortalite oran1 %16 (n=11)
idi. Mekanik ventilasyon mortalite ile iligkili predispozan faktor olarak anlamli (p<0,05) bulundu.

Sonug: Stenotrophomonas maltophilia, 6zellikle yogun bakimda saglik hizmeti iligkili kan dolagimi enfeksiyonlarinda énemli bir
etken patojendir. Caligmamizda olgularin %69’u yogun bakim iinitesine yatirtlmig ve mekanik ventilasyon durumunun mortaliteyi

artirdig1 gosterilmistir.

Introduction

Stenotrophomonas maltophilia is an opportunistic
pathogen, which was previously called Pseudomonas
maltophilia and later called Xanthomonas maltophilia.
Stenotrophomonas maltophilia is an aerobe, non-
fermentative gram-negative bacillus, particularly
seen in patients receiving broad spectrum antibiotics
such as carbapenem for a long time, and often cause
respiratory tract infections, bacteremia, endocarditis,
central nervous system and urinary tract infections.
It can be isolated from soil, water, animals and
hospital equipment. Stenotrophomonas maltophilia is
capable of adhesion and biofilm formation of foreign
substances and therefore can lead to catheter-related
bloodstream infections and urinary tract infections.

The reported incidence of S. maltophilia infections
ranged from 7.1 to 37.7 cases in 10,000 inpatients (1).
Stenotrophomonas maltophilia has intrinsic resistance
to aminoglycosides and beta-lactams including
carbapenem (2,3). Although increasing resistance
to quinolones had been reported, strains are usually
susceptible to trimethoprim-sulfamethoxazole (4).

Risk factors associated with S. maltophilia
infections include hospitalization in the intensive care
unit (ICU), HIV infection, malignancy, cystic fibrosis,
neutropenia, mechanical ventilation, central venous
catheters indwelling, surgery, trauma and broad-
spectrum antibiotics (1,5).

The aim of this study was to evaluate the clinical
data of patients with Stenotrophomonas maltophilia
bacteremia and to determine the risk factors.

Materials and Methods

Sixty-seven patients aged between 0-18 years
were included in this study, who were detected S.
maltophilia in their blood cultures (catheter and
peripheral) and hospitalized between January 1, 2013

and January 31, 2018 in our pediatrics wards and
intensive care units. Clinical conditions (duration and
cause of hospitalization, comorbid disease, diagnosis
at admission) and demographic characteristics of these
cases, laboratory data (microbiological data), infection
risk factors such as central venous catheter indwelling,
urinary catheterization, mechanical ventilation,
nasogastric tube, total parenteral nutrition, longtermuse
(>14 days) of broad-spectrum antibiotics, neutropenia
status, received immunosuppressant therapy,
prolonged hospitalization (=14 days), S. maltophilia
related infection rates, mortality rates were evaluated.
The clinical and laboratory data of the patients were
taken from our hospital electronic database. The
use of third-generation cephalosporin, carbapenem,
aminoglycoside and glycopeptide were accepted as the
use of broad-spectrum antibiotics.

Ethics committee approval was obtained from
the Clinical Research Ethics Committee of Uludag
University onJuly 10,2018 with the decision numbered
2018-13/20. Participation involved informed consents.

Bacterial identification and antibiotic
susceptibility tests are performed in BD Phoenix
100 (Becton Dickinson, USA) system in the
bacteriology laboratory of our hospital. Antibiotic
susceptibility tests are performed according to
EUCAST (European Committee on Antimicrobial
Susceptibility Testing) recommendations. The best
documented clinical response in this system is
trimethoprim-sulfamethoxazole, and only the results
of this antimicrobial susceptibility are indicated.
It is considered as susceptible if the minimal
inhibitory concentration of isolate to trimethoprim-
sulfamethoxazole <4 mg/L., and >4 mg/L concentration
is resistant (6,7).

Centers for Disease Control and Prevention (CDC,
USA) criteria were used in the definitions (8-10).

J Curr Pediatr 2023;21:52-9
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Nosocomial infection defined as healthcare-associated
infection. An infection is considered a healthcare-
associated infection (HA) if the date of event of the
National Healthcare Safety Network site-specific
infection criterion occurs on or after the 3™ calendar
day of admission to an inpatient location where day
of admission is calendar day 1. Primary bloodstream
infection (BSI) is a laboratory confirmed bloodstream
infection that is not secondary to an infection at another
body site. Catheher related bloodstream infection is a
laboratory confirmed bloodstream infection where
an eligible BSI organism is identified and an eligible
central line is present on the laboratory confirmed
bloodstream infection date of event or the day before
(8-10).

Polymicrobial infection defined as combination of
two or more microorganisms together cause disease.
The presence of one microorganism generates a niche
for other pathogenic microorganisms to colonise, one
microorganism predisposes the host to colonisation
by other microorganisms (11). In this study, isolation
of more than one microorganism from the same
blood sample in a bacteremia episode was called
polymicrobial bacteremia.

Isolation of the same organism from a patient, from
the same source, was accepted as a single episode. In
this study, when S. maltophilia was growth more than
once in one patient in a single episode, only one was
evaluated. Contamination was defined as the detection
of contaminated bacteria in blood culture and also
when the patient was lack of clinical significance
and determination of negative acute phase reactants.
Neutropenia was defined as the absolute neutrophil
count <1500/mm?.

All causes of death were detected within 30 days of
the first positive blood culture.

Statistical Analysis

Statistical analyses were performed using the
Statistical Package for Social Sciences, version 17.0
software (SPSS Inc.; Chicago, IL, USA). The variables
were investigated using visual (histograms, probability
plots) and analytical methods (Kolmogorov-Smirnov/
Shapiro-Wilk’s test). The results were expressed as
frequency (percentage) and mean =+ standard deviation
or median (minimum-maximum and interquartile
range). The chi-square or Fisher’s Exact test (when
chi-square test assumptions do not hold due to low

J Curr Pediatr 2023;21:52-9

expected cell counts), where appropriate, was used
to compare these proportions in different groups.
In statistical analyzes, the significance level was
determined as p<0.05.

Results

Stenotrophomonas maltophilia was detected in a
total of 158 samples (blood, urine, tracheal aspirate
fluid and other non-sterile body fluids) in the 5-year
period between January 1, 2013 and January 31,2018
in the pediatric wards and intensive care units in our
hospital. In 67 patients with 70 different episodes,
S. maltophilia detected in 100 (63%) blood culture.
In 18 patients, more than one growth detection was
found, and the mean number of growths were 2.5+1.1.
Sixty percent (n=40) of the cases were male and the
median ages were 9 months (mean 45+67, range 0-216
months). Sixty-nine percent (n=46) of the patients were
hospitalized in the pediatric and neonatal intensive
care unit. Stenotrophomonas maltophilia grew in
the blood in patients median 14 (mean 28+35, range
1-150) days after hospitalization. There was no growth
in a different site (endotracheal aspirate and/or body
fluid) in the same episode. The underlying diseases
were malignancy (20%), prematurity (18%) and
neurological diseases (18%). There were no patients
with cystic fibrosis. Patients were admitted to hospital
mostly due to sepsis (50%) (Table 1).

Sixteen percent (n=16) of the blood cultures were
from the catheter and 84% (n=84) were from the
peripheral blood cultures. Fourteen percent (n=14)
were considered as contamination. Stenotrophomonas
maltophilia bacteremia episodes were all healthcare-
associated and 55% (n=55) of them were catheter
related. Twenty-six percent of all growth detection were
polymicrobial and the most common accompanying
microorganism was Ralstonia pickettii, followed by
Burkholderia cepaciae.

Sixty-nine percent (n=46) of the 67 cases with
Stenotrophomonas maltophilia bacteremias were
inpatient in intensive care units, of which 78% (n=31)
were associated with outbreak.

Sixty-nine percent (n=11/16) of the S. maltophilia
bacteremias in the neonatal intensive care unit (n=16)
were associated with outbreak. In this outbreak in
February-April 2014, 20% (11/54) of the neonatal
intensive care unit patients were affected and mortality
was 45% (5/11). Stenotrophomonas maltophilia
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isolates were not detected in the hospital equipment
screening.

In the pediatric intensive care unit (n=30 patients),
67% (n=20) patients with S. maltophilia bacteremia
were associated with the outbreak during 2013-2018
period. Stenotrophomonas maltophilia was detected in
heparin vial in the period of October-December 2015.

Of the 70 episodes, 57% (n=37) had central venous
catheter, 50% (n=35) had nasogastric catheter, 30%
(n=21) had total parenteral nutrition, 10% (n=7) had
urinary catheter, 47% (n=33) patient were intubated
and 21% (n=15) were neutropenic. Fourty-seven
percent (n=33) of the patients had more than 14 days

of broad-spectrum antibiotic use and 20% (n=14) had
immunosuppressive treatment (Table 2).

Ninety-eight percent (n=98) of the S. maltophilia
bacteremia strains were susceptible to trimethoprim-
sulfamethoxazole (TMP-SMX). Ciprofloxasin and
trimethoprim-sulfamethoxazole combination therapy
was used in the treatment. Control blood cultures
became negative within 5 days.

Sixteen percent (n=11) of the patients died in the first
30 days. In two patients who had polymicrobial growth
and died within first 30 days of growth detection; had
concomitant microorganisms which were B. cepaciae/
Ralstonia spp in one case and Staphylococcus aureus

Table 1. Demographic characteristics of patients with Stenotrophomonas maltophilia bacteremia

Mean + SD (min-max, med) n (%)
Total number of patients - 67 (100)
Total episode - 70 (100)
Age (month) 45+67 (0-216,9) -
Sex (boy) - 40 (60)
ICU number of inpatients® - 46 (69)
Duration of hospitalization (days) 28+35 (0-150, 14) -
Major comorbidity (in 67 cases)
Malignancy®, n (%) - 14 (20)
Prematurity, n (%) - 12 (18)
Neurological®, n (%) - 12 (18)
CHD, n (%) - 9 (13)
Metabolic disease, n (%) - 8 (12)
Non-comorbid, n (%) - 6(9)
Postoperative inpatients?, n (%) - 3(5)
Other (asthma, DM, immunodifeciency), n (%) - 3(5)
Diagnosis at admission (70 episodes)
Sepsis, n (%) - 35 (50)
Respiratory failure, n (%) - 18 (26)
Heart failure, n (%) - 5(7)
Prematurity, n (%) - 4 (6)
Liver failure, n (%) - 3(4)
Convulsion, n (%) - 3(4)
Renal failure, n (%) - 1(1.5)
Diabetic ketoacidosis, n (%) - 1(1.5)
Mortality in the first 30 days, n (%) - 11 (16)

It contains congenital diaphragmatic hernia and esophageal atresia

“Includes the total number of patients in pediatric intensive care unit and neonatal intensive care unit
*Includes malignancies, which most of them are hematologic and then oncologic malignancies
“Neurological comorbidities includes, cerebral palsy mostly and then epilepsy, spinomuscular atrophy

Mean: Average, SD: Standard deviation, min: Minimum, max: Maximum, med: Median, ICU: Internal care unit, CHD: Congenital heart disease, DM: Diyabetes mellitus
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Table 2. Risk factors in Stenotrophomonas maltophilia
bacteremia patients (70 episode)

n (%)
Use of broad-spectrum antibiotics 60 (90)
Central venous catheter 37 (57)
Nazogastric tube 35 (50)
Use of broad-spectrum antibiotics >14 days 33 (47)
Mechanical ventilation status 33 (47)
Prolonged admission (>14 days)” 29 (43)
Total parenteral nutrition 21 (30)
Neutropenia 15 (21)
Immunosuppressive therapy 14 (20)
Urinary catheterization 7 (10)
“The day of hospitalization at the time of growth detection was taken into
consideration

in the other case. Polymicrobial growth was not
detected as a mortality risk factor. When the mortality-
related risk factors of S. maltophilia bacteremia were
compared (Table 3), mechanical ventilation was found
to increase mortality (p<0.05).

In 2013-2018 study period, in our clinic wards
(included intensive care units, hematology and
oncology clinics, pediatric infectious disease clinic
wards and other pediatric clinic wards where the
S. maltophilia bacteremia inpatients stayed) S.
maltophilia infection rate was 0.86% (n=67/7764).

Stenotrophomonas maltophilia is one of the
organisms isolated from the respiratory tract of
patients with cystic fibrosis (CF). It simply colonizes
the CF lung, and generally does not contribute to CF
lung disease. In this study, there were no patients with
cystic fibrosis.

Discussion

Stenotophomonas maltophilia is a gram-negative
bacteria with low virulence and is an opportunistic
multidrug-resistant pathogen that is usually detected in
hospital, particularly in immunocompromised hosts.
Risk factors associated with various S. maltophilia
infection include underlying malignancy, cystic
fibrosis, immunosuppressive therapy, the presence
of a permanent central venous catheter, and exposure
to broad-spectrum antibiotics (4). In this study,
malignancy followed by prematurity and neurological
diseases were the most common underlying disease
in patients with S. maltophilia bacteremia. It has been

J Curr Pediatr 2023;21:52-9

observed as risk factors that broad-spectrum antibiotic
use and invazive procedures such as central venous
catheterization, nasogastric tube and mechanical
ventilation were frequently used.

Most infections caused by Stenotrophomonas
maltophilia require serious morbidity and long-term
intensive care, with a mortality of 13-62% (12-14).
In our study, 40% (n=27) of the patients died and the
first 30 days mortality attributed to S. maltophilia was
16% (n=11). In a pediatric study which was designed
by Tokatly Latzer et al. (5), S. maltophilia atrributed
mortality was %16 which is similar to this study. In
an adult study designed by Jeon et al. (15), the first
28 days mortality associated with S. maltophilia
was found as 36.6% and the most important risk
factors affecting the mortality were determined as
hematological malignancy, SOFA (Sepsis-related
Organ Failure Assessment) score and higher central
venous catheter (CVC) indwelling.

In this study, the presence of mechanical ventilation
as a predisposing factor related to mortality was found
significantin hospital acquired S.maltophilia infections
(p<0.05). In a similar study, long-term antibiotic use
(>14 days) and urinary catheter presence were found
to be significant (3). In another pediatric study, longer
hospitalization, septic shock, mechanical ventilation,
central vein catheter indwelling, prior use of steroids
and carbapenems were related with mortality (p<0.05)
(5). Ebara et al. (14) found that mechanical ventilation
as a risk factor for mortality, similar to this study. In
this study, 90% of the patients used broad-spectrum
antibiotics and all clinically significant bacteremia
episodes were healthcare associated infections.
Another study points out that the use of broad-spectrum
antibiotics and in particular carbapenems, increases S.
maltophilia bacteremia (14).

Some studies have reported that initial
administration of inappropriate antibacterial treatment
was a significant predictor of mortality (16). In our
study longer broad-spectrum antibiotic use did not
found as a risk factor contrast to many studies (5,14).

Stenotrophomonas maltophilia infection rates has
been increasing over recent years (17). Especially
the initial condition of the patient is directly related
to mortality (18). Also, several virulence factors of S.
maltophilia such as forming biofilm on surfaces and
extracellular enzymes is the cause of its pathogenity
(19).
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Table 3. Risk factors associated with mortality in Stenotrophomonas maltophilia bacteremia patients (67 patients)
Mortality (n=11) No mortality (n=56) p
Height 8 (73) 32 (57) 0.50
Age (median, month) 25 9 1
Clinics
Neonatal intensive care unit, n (%) 5 (45) 11 (20) 0.11
Pediatric intensive care unit, n (%) 5 (45) 25 (45) 1
Neonatal and pediatric ICU?, n (%) 10 (90) 36 (64) 0.15
Hematology oncology clinic, n (%) 1(10) 11 (20) 0.67
Other pediatric clinics, n (%) 0(0) 9 (15) 0.34
HA bloodstream infection®
Bakteriyemi (peripheral blood culture), n (%) 5 (45) 11 (27) 0.12
Catheter-associated bacteremia, n (%) 6 (55) 19 (48) 0.31
Comorbidity
Sepsis, n (%) 6 (55) 28 (50) 1
Respiratory failure, n (%) 2 (18) 14 (25) 1
Heart failure, n (%) 109 4 (7
Prematurity, n (%) 19 3(5) 0.52
Liver failure, n (%) 0(0) 3(5)
Convulsion, n (%) 19 2(4) 042
Renal failure, n (%) 0(0) 1(2) 1
Diabetic ketoacidosis, n (%) 0(0) 1(2) 1
Risk factors
Central venous catheter, n (%) 6 (66) 29 (52) 1
TPN¢, n (%) 5(41) 15 (27) 0.28
Neutropenia, n (%) 5(26) 10 (18) 0.10
Nasogastric tube, n (%) 9 (60) 25 (45) 0.17
Urinary cathater, n (%) 3(19) 4(7) 0.08
Mechanical ventilation, n (%) 10 (78) 20 (36) 0.0016
Polymicrobial growth detection, n (%) 2 (15) 15(27) 0.71
Use of broad-spectrum antibiotic, n (%) 11 (100) 49 (88) 0.59
Use of broad-spectrum antibiotic >14 days, n (%) 8 (73) 25 (45) 0.10
Hospital stays longer than 14 days, n (%) 8 (73) 25 (45) 0.10
Immunosuppressive therapy, n (%) 3(27) 11 (20) 0.69
“ICU: Internal care unit, "HA: Healthcare-associated, “TPN: Total parenteral nutrition

In the SENTRY antmicorbial surveillance
programme TMP-SMX resistance to S. maltophilia
ranging from 2% to %10 (20). In this study, 98%
of the S. maltophilia bacteremia strains were
susceptible to TMP-SMX. Generally, TMP-SMX and
fluoroquinolones are the major options for treatment
choice. But in some studies minocycline, ceftazidime,
ticarcilin-clavunate found susceptible to S. maltophilia

in vitro and used for treatment (14,16). In this study,
we used ciprofloxasin and TMP-SMX combination
therapy for S. maltophilia bacteremia. There are
limited data shown that TMP-SMZ combination with
levofloxacin or ciprofloxacin had not change the
mortality rate of S. maltophilia infections (21).

In this study, S. maltophilia infection rate was 0.86%
(n=67/7764) during the 5-year period. Tokatly Latzer

J Curr Pediatr 2023;21:52-9
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et al. (5) found the total incidence of S. maltophilia
isolation during the 5.5-year period was 0.53% and
this was lower according to our study.

Sixty-nine percent (n=46) of patients with S.
maltophilia bacteremia were hospitalized in intensive
care units, of which 67% (n=31) were associated with
the outbreak. It is determined that the ratio of patient/
nurse is over 3 in intensive care units in epidemic
periods. It is aimed to avoid the use of CVC, taking
care of catheter care and ensuring that the patient/
nurse ratio is 2. In addition, it was ensured that only
the same patient could use common samples such as
heparin bottles or saline. When this is not possible,
sterilization methods have been explained and taught.
Infection prevention and control trainings were given
to all health personnel in the relevant department. It is
aimed to repeat these trainings at certain intervals.

Conclusion

In conclusion, nonfermentative gram-negative
bacillus such as S. maltophilia are important
opportunistic pathogens responsible for severe hospital
acquired infections. These pathogens are frequently
encountered in hospital-associated bloodstream
infections especially in intensive care units. In
this study, 69% of the patients were hospitalized
in intensive care unit. All strains had nosocomial
origin. The presence of mechanical ventilation as a
predisposing factor related to mortality in patients
with hospital acquired S. maltophilia bloodstream
infections were found to be significant. Monitoring
surveillance of antimicrobial susceptibility of these
pathogens and optimal treatment are very important
for treatment success.

Acknowledgements

Additional intensive care units outbreak reports
were provided by Funda Aslan, who is the nurse of
Infectious Control Committee of our University
Medical Faculty.

Ethics

Ethics Committee Approval: Ethics committee
approval was obtained from the Clinical Research
Ethics Committee of Uludag University on July 10,
2018 with the decision numbered 2018-13/20.

J Curr Pediatr 2023;21:52-9

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. del Toro MD, Rodriguez-Bano J, Herrero M, Rivero A,
Garcia-Ordofiez MA, Corzo J, et al. Clinical epidemiology of
Stenotrophomonas maltophilia colonization and infection: a
multicenter study. Medicine (Baltimore) 2002;81:228-39.

2. Denton M, Kerr KG. Microbiological and clinical aspects of
infection associated with Stenotrophomonas maltophilia. Clin
Microbiol Rev 1998;11:57-80.

3. Celebi S, Kavurt S, Hacimustafaoglu M. Nosocomial
stenotrophomonas maltophilia mfections in children: Results of a
5- year study. J Pediatr Inf 2008;3:100-4.

4. Nayyar C, Thakur P, Tak V, Saigal K. Stenotrophomonas
maltophilia: An Emerging Pathogen in Paediatric Population. J
Clin Diagn Res 2017;11:8-11.

5. Tokatly Latzer I, Paret G, Rubinstein M, Keller N, Barkai G,
Pessach IM. Management of Stenotrophomonas maltophilia
Infections in Critically Il Children. Pediatr Infect Dis J 2018;
37:981-6.

6. The European Committee on Antimicrobial Susceptibility Testing.
Breakpoint tables for interpretation of MICs and zone diameters.
version 8.0, 2018. (Accessed December 10, 2021). Available
from: URL: http://www.eucast.org

7. The European Committee on Antimicrobial Susceptibility Testing.
Guidance Documents in susceptibility testing: Stenotrophomonas
maltophilia. (Accessed December 10, 2021). Available from:
URL.: http://www.eucast.org

8. Centers for Disease Control and Prevention. CDC/NHSN
surveillance definitions for specific types of infections. CDC,
Atlanta; 2014. p.1-24.

9. Identifying Healthcare-associated Infections (HAI) for NHSN
Surveillance. CDC, Atlanta; 2016. p.1-28.

10. CDC. Bloodstream Infection Event (Central Line-Associated
Bloodstream Infection and Non-central Line Associated
Bloodstream Infection). Atlanta; 2016. p.1-49.

11. Brogden KA, Guthmiller JM, Taylor CE. Human polymicrobial
infections. Lancet 2005;365:253-5.

12. Wang YL, Scipione MR, Dubrovskaya Y, Papadopoulos
J.  Monotherapy with fluoroquinolone or trimethoprim-
sulfamethoxazole for treatment of Stenotrophomonas maltophilia
infections. Antimicrob Agents Chemother 2014;58:176-82.

13. Wu PS, Lu CY, Chang LY, Hsueh PR, Lee PI, Chen JM, et al.
Stenotrophomonas maltophilia bacteremia in pediatric patients--a
10-year analysis. ] Microbiol Immunol Infect 2006;39:144-9.

14. Ebara H, Hagiya H, Haruki Y, Kondo E, Otsuka F. Clinical
Characteristics of Stenotrophomonas maltophilia Bacteremia: A
Regional Report and a Review of a Japanese Case Series. Intern
Med 2017;56:137-42.

15. Jeon YD, Jeong WY, Kim MH, Jung IY, Ahn MY, Ann HW, et
al. Risk factors for mortality in patients with Stenotrophomonas
maltophilia bacteremia. Medicine (Baltimore) 2016;95:e4375.



Yesil et al. Children with Stenotrophomonas maltophilia 59

16.

17.

18.

19.

Garazi M, Singer C, Tai J, Ginocchio CC. Bloodstream infections
caused by Stenotrophomonas maltophilia: a seven-year review. J
Hosp Infect 2012;81:114-8.

Chang YT, Lin CY, Chen YH, Hsueh PR. Update on infections
caused by Stenotrophomonas maltophilia with particular attention
to resistance mechanisms and therapeutic options. Front Microbiol
2015;6:893.

Paez JI, Costa SF. Risk factors associated with mortality of
infections caused by Stenotrophomonas maltophilia: a systematic
review. J Hosp Infect 2008;70:101-8.

Wagener J, Loiko V. Recent Insights into the Paradoxical Effect of
Echinocandins. J Fungi (Basel) 2017;4:5.

20. Gales AC, Jones RN, Forward KR, Linares J, Sader HS, Verhoef

21.

J. Emerging importance of multidrug-resistant Acinetobacter
species and Stenotrophomonas maltophilia as pathogens in
seriously ill patients: geographic patterns, epidemiological
features, and trends in the SENTRY Antimicrobial Surveillance
Program (1997-1999). Clin Infect Dis 2001;32:104-13.

Tamma PD, Aitken SL, Bonomo RA, Mathers AJ, van Duin D,
Clancy CJ. Infectious Diseases Society of America Guidance on
the Treatment of AmpC f-Lactamase-Producing Enterobacterales,
Carbapenem-Resistant ~ Acinetobacter ~ baumannii, and
Stenotrophomonas maltophilia Infections. Clin Infect Dis 2022
Jul 6;74:2089-114.

J Curr Pediatr 2023;21:52-9



The Journal of Current Pediatrics

ORIGINAL ARTICLE

GuUncel Pediatri

0ZGUN ARASTIRMA

Clinical Features, Prognostic Factors and Outcome
of Children with Ewing Sarcoma: A Single-center

Experience

Ewing Sarkomlu Cocuk Hastalarin Klinik Ozellikleri, Prognostik
Faktorleri ve Tedavi Sonuglari: Tek Merkez Deneyimi

Isik Odaman Al* (0000-0003-4292-1409), Bengli Demirag** (0000-0003-4399-0844), Diindar Sabah*** (0000-0002-3391-
2597), Serra Kamer**** (0000-0001-8316-9976), Basak Dogan Avsargil***** (0000-0002-4738-4350), Mehmet Argin******
(0000-0002-3310-8398), Yesim Oymak** (0000-0002-6908-8309)

*Medipol University Faculty of Medicine, Department of Pediatric Hematology and Oncology, istanbul, Turkey

“University of Health Science Turkey, Dr. Behget Uz Children’s Hospital, Clinic of Pediatric Hematology and Oncology Izmir, Turkey
“*Ege University Faculty of Medicine, Department of Orthopedics, Izmir, Turkey

“*Ege University Faculty of Medicine, Department of Radiation Oncology, Izmir, Turkey

=**Ege University Faculty of Medicine, Department of Pathology, izmir, Turkey

==*Ega University Faculty of Medicine, Department of Radiodiagnostics, izmir, Turkey

Keywords
Ewing sarcoma, children, bone tumors,
sarcoma

Anahtar kelimeler
Ewing sarkom, ¢ocuk, kemik tiimorleri,
sarkom

Received/Gelis Tarihi : 02.01.2023
Accepted/Kabul Tarihi : 09.02.2023

DOI:10.4274/jcp.2023.46667

Address for Correspondence/Yazigma Adresi:
Isik Odaman Al MD, Medipol University
Faculty of Medicine, Department of Pediatric
Hematology and Oncology, Istanbul, Turkey
Phone: +90 507 535 55 62

E-mail: dr.odamanal@gmail.com

60

Abstract

Introduction: Ewing sarcoma (ES) is a rare, aggressive, malignant tumor. It is
the second most common malignant bone tumor in children. A total of 20-25%
of patients are metastatic at the time of diagnosis. The survival rate for localized
disease (LD) is approximately 70-74%. For metastatic disease (MD), it is about
30%. The most important prognostic factor affecting survival is the presence
of MD at diagnosis. In this study, we investigated the clinical characteristics,
treatment outcome, and factors affecting the prognosis and survival of patients
followed up with the diagnosis of ES.

Materials and Methods: Between 2007 and 2020, a total of 24 ES patients aged
0-18 years were retrospectively analyzed.

Results: The most common complaint was pain and swelling in the lesion area
(n=9), followed by pain (n=5), swelling (n=3), abdominal pain (n=2), shortness
of breath (n=2), facial paralysis (n=1), spinal compression findings (leg pain and
walking difficulty) (n=1) and hematuria (n=1). ES was bone-derived in 19 patients
(79%). Of these, 14 had LD and 5 had MD at the time of diagnosis. Extraskeletal
Ewing sarcomas (EES), was detected in five patients (21%) and derived from the
kidney (n=1), rectus abdominis (n=1), left quadriceps femoris muscle (n=1), left
upper thoracic region and lumbar region paraspinal muscles (n=2). The rate of
MD was 25% (6/24) in the entire patient group. Disease progression was observed
in three patients during treatment. Relapse at follow-up was observed in 6 of
19 patients in complete remission. The median time to relapse was 20 months
(minimum 13, maximum 34 months) from diagnosis. The median survival of
our patients after relapse was 14.5 months (minimum 6-maximum 27 months).
Radiological response and histopathological response to induction therapy,
presence of relapse or progression, and relapse site were found to be correlated
with survival (Fisher’s Exact test p=0.02,0.0047, <0.001, 0.001 respectiveley).
Conclusion: ES is a cancer with high mortality and morbidity. Although the most
common symptoms are pain and swelling, the symptoms may vary depending on
the region from which the tumor originates. Response to induction therapy and the
presence of relapse-progression are factors affecting prognosis. Treatment should
be personalized to improve survival.
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Oz

Giris: Ewing sarkomu nadir goriilen, agresif, malign bir tiimordiir. Cocuklarda goriilen ikinci en sik malign kemik tiimortdiir
ES tani sirasinda lokal (LH) ve metastatik hastalik (MH) olarak karsimiza cikabilir. %20-25 hasta tani sirasinda metastatiktir.
LH’de sagkalim yaklasik %70-74’tiir. MH’de ise %30 civarindadir. Sagkalimi etkileyen en 6nemli prognostik faktor tani sirasinda
MH varligidir. Bu ¢alismamizda ES tanisi ile takip etti§imiz hastalarin klinik 6zelliklerini, tedavi yanitlarini, prognozu etkileyen
faktorleri ve sagkalimlarini degerlendirmeyi amacladik.

Gere¢ ve Yontem: Hastanemizde 2007-2020 yillari arasinda ES tanisi ile tedavi goren 0-18 yas 24 hasta retrospektif olarak
degerlendirildi.

Bulgular: Bagvuru sikayetleri en sik lezyon bolgesinde agr1 ve sislik (n=9) iken, agr1 (n=5), sislik (n=3), karin agris1 (n=2), nefes
darlig1 (n=2), yiiz felci (n=1), bacaklarda agri-yiiriimede zorluk yakinmasi ile gelen olgumuzda spinal basi bulgulari (n=1) ve
hematiiri (n=1) hastaneye bagvuru nedenleri idi. ES 19 hastada (79%) kemik kaynakliydi. Bunlarin 14’tinde tanm1 sirasinda lokal,
5’inde metastatik hastalik mevcuttu. Bes hastada (21%) ise ekstraskeletal saptanmig olup, bobrek (n=1), rektus abdominis (n=1),
sol kuadriseps femoris kas1 (n=1), sol iist torakal bolge ve lomber bolge paraspinal kaslar1 (n=2) kaynakliyd:. Tiim hasta grubunda
MH oram 25% (6/24) idi. U hastada tedavi altinda progresyon goriildii. Tam remisyona giren 19 hastanm 6’sinda (6/19) izlemde
relaps gozlendi. Relaps zamani tanidan itibaren ise ortanca 20 ay (minimum 13, maksimum 34) idi. Hastalarimizin relaps sonrasi
yasam siiresi ortanca 14.5 ay (minimum 6-maksimum 27 ay) idi. Indiiksiyon tedavisine radyolojik yanit, indiiksiyon tedavisine
histopatolojik yanit, relaps ya da progresyon varlig1 ve relaps yeri sagkalim ile iligkili olarak bulundu (Fisher’s exact test p=0,02,
0,0047,<0,001,0,001).

Sonug: ES mortalite ve morbiditesi yiiksek olan bir kanser tiiriidiir. En sik semptom agr1 ve sislik olmakla birlikte timoriin
kaynaklandig1 bolgeye gore semptomlar farklilik gosterebilir. Indiiksiyon tedavisine yanit, relaps-progresyon varligir prognozu

etkileyen faktorlerdir. Sagkalimi artirmak i¢in tedavi kisisellestirilmelidir.

Introduction

Ewing sarcoma family tumors (ESFTs) are used
to identify tumors composed of small, round tumor
cells that share common neural histology and genetic
mechanisms. The most common of these tumors are
bone Ewing sarcomas (ES), extraskeletal Ewing
sarcomas (EES), pPNET, and Askin tumors with
chest wall-derived pPNET. ES is a rare, aggressive,
malignant tumor (1). It was first described by Ewing
in 1921. It is the second most common malignant
bone tumor in children, adolescents, and young adults
accounting for less than 5% of the cancers in this age
group (2-5). It is more prevalent in males, and its
annual incidence ranges from one to three cases per
million (5). Clinically, it often presents as a painful,
mass lesion (6). Localization in the long bones is the
most common (5). The axial skeletal system is the
second most common site. ESFTs can originate from
anywhere in the body, and approximately 20% of them
are EES cases (2,7). EES is 10 times less common
than bone ES, and the incidence is 0.4 per million.
Most cases occur at ages younger than 5 years and
older than 35 years. Contrary to bone ES, there is no
gender relationship in ESS. It most commonly occurs
in the upper femoral region, hip, shoulders, and upper
arm (7).

ES may present as a local (LD) or metastatic
disease (MD) at the time of diagnosis. A total of
20-25% of patients are metastatic at the time of
diagnosis. Forty percent of them have isolated lung
metastases, and metastases may also occur in bone
and bone marrow (BM) (2). The diagnosis is based
on histopathologic examination (2). Treatment
requires a multidisciplinary approach (8). Treatment
modalities include neoadjuvant chemotherapy,
surgery, radiotherapy (RT), and autologous stem cell
transplantation (ASCT). The survival rate for LD
is approximately 70-74% (2,4). For MD, it is about
30% (2). In patients with pulmonary metastases, the
3-year survival rate is 52% (1). The most important
prognostic factor affecting survival is the presence
of MD at diagnosis (2). For LD, histopathological
response to induction treatment and tumor volume
and diameter are the most important factors. Other
prognostic factors include patient age, tumor location,
and lactat dehydrogenase (LDH) level (1).

In this study, we investigated the clinical
characteristics, treatments, treatment outcome, and
factors affecting the prognosis and survival of patients
followed up with the diagnosis of ES.

J Curr Pediatr 2023;21:60-8
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Materials and Methods

Study Design and Data Collection

Twenty-four patients aged 0-18 years who were
treated at our hospital with a diagnosis of ES between
2007 and 2020 were retrospectively evaluated. The
patients were divided into 3 groups: 0-10 years, 11-
14 years, and 15-18 years. Patient information was
retrieved from patient files and electronic recording
systems. Demographic and clinical characteristics
of the patients, treatments applied and treatment
outcomes were recorded.

Diagnosis and Staging

The diagnosis was made according to standard
histopathological criteria. Molecular analysis was not
performed. Patients were divided into two groups:
osseous and extraosseous. Tumor regions were
classified as the axial skeleton, extremities, pelvis, and
extraosseous. Contrast-enhanced magnetic resonance
imaging (MRI) was performed at the tumor site in each
patient as an imaging modality. Tumor diameter was
classified as <8 cm and > 8 cm considering the largest
diameter on MRI examination. Thoracic computed
tomography (CT) and whole-body bone scintigraphy
were performed on each patient for metastasis
screening. Bilateral BM biopsy was performed to
detect BM involvement. The patients were divided
into those with LD, those with pulmonary and pleural
metastases, and those with disseminated disease
(pulmonary, bone, bone marrow).

Evaluation of Treatment, Prognosis, and Treatment
Outcomes

EICESS 92 and Euro-Ewing 99 were used as
chemotherapy protocols. Accordingly, neoadjuvant
chemotherapy was administered after the diagnosis
and followed by surgery and/or RT in local treatment,
while the treatment was completed with adjuvant
chemotherapy. While <50% reduction in tumor soft
tissue mass was considered a poor response, and
>50% reduction was considered a good response, in
the post-surgical histopathological evaluation, viable
tumor tissue was considered poor if =10% and as
good response if <10%. Complete disappearance of
the tumor was considered a complete response, =50%
reduction in size was considered a partial response,
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while <50% reduction or <25% increase in size
was considered a stable disease, and >25% increase
in size was considered progression. Relapse and
progression were detected using imaging methods and
a histopathological examination was not performed.

Statistical Analysis

Demographic data and descriptive statistics were
used. Descriptive statistics were expressed as the
number of units (n), percentage (%), mean =+ standard
deviation (x < = SD), median values, and minimum-
maximum values. Whether the categorical variables
were dependent was compared using chi-square, Yates
correction (continuity correction), and Fisher’s Exact
test. P<0.05 was considered statistically significant.
All statistical analyzes were conducted using SPSS
software for Windows version 25.0 (IBM Corp.
Released 2017. Armonk, NY, USA).

Ethics approval was obtained from the University
of Health Sciences Turkey, Dr. Behcet Uz Training
and Research Hospital Ethics Committee (approvel
number: 2022/04-02, date: 24.02.2022).

Results

Baseline Characteristics

Twenty-four patients (F/M: 14/10) were included
in the study. The median age of patients at diagnosis
was 12.8 years (min 4.7, max 16.8 years), and the
median duration of follow-up was 33 months (min 5,
max 151 months). The most common complaint was
pain and swelling in the lesion area (n=9), followed
by pain (n=5), swelling (n=3), abdominal pain (n=2),
shortness of breath (n=2), facial paralysis (n=1),
spinal compression findings (leg pain and walking
difficulty) (n=1) and hematuria (n=1). The mean time
between the onset of the symptoms and admission
to the hospital was 8.5+17 months (min 15 days,
max 69 months). As the first imaging method, the
patients were underwent direct radiography (n=2), CT
(n=4), and MRI (n=18). ES was bone-derived in 19
patients (79%). Of these, 14 had LD and 5 had MD
at the time of diagnosis (Table 1). EES was detected
in five patients (21%) and derived from the kidney
(n=1), rectus abdominis (n=1), left quadriceps femoris
muscle (n=1), left upper thoracic region and lumbar
region paraspinal muscles (n=2). The patient with
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renal origin had isolated BM metastasis, and the other
4 patients were staged as LD. The rate of MD was 25%
(6/24) in the entire patient group. Of the patients with
MD, 3 had lung and pleural metastases, 1 had BM, and
2 had the disseminated disease (bone, BM, and lung).
Histopathologic diagnosis was made by tru-cut needle
biopsy in 16 patients, open mass biopsy in 6 patients,

Table 1. Clinical characteristics of the patients

All patients (n=24)
Characteristics No. %
Age groups (years)
0-10 3 12.5
11-14 15 62.5
15-18 6 25
Sex
Female 14 58
Male 10 42
Primary tumor site
Extremity 9 375
Pelvis 4 16.7
Axial 6 25
Extraosseous 5 20.8
Primary tumor source
Bone 19 79
Soft tissue 5 21
Primary tumor diameter
<8 cm 12 50
>8 cm 12 50
Disease spread
Local 18 75
Lung and pleura metastatic 3 12.5
Isolated bone marrow 1 42
Disseminated disease 2 8.3
Chemotherapy protocol
EICESS 92 21 87.5
Euro-Ewing 99 3 12.5
Local treatment
Surgery 7 29.2
Radiotherapy 9 375
Surgery and radiotherapy 6 25
No treatment 2 8.3
Treatment results
Complete response 19 79
Disease progression 3 12.5
Sepsis and cardiac toxicity 2 8.3
Relapse
Yes 6 25
None 18 75
Last event
Alive 14 58
Deceased 10 42

and total mass excision in 2 patients (rectus abdominis
muscle, kidney).

Treatment

EICESS 92 protocol was initiated in 21 patients,
and the Euro-Ewing 99 protocol was initiated in 3
patients. Local treatment to the primary tumor region
was applied to 7 patients (29.2%) with surgery, 9
(37.5%) with RT, and 6 (25%) with surgery and RT.
One of the 2 patients (8.3%) who could not be treated
locally had sacrum, vertebrae, and cranial bone
involvement at the time of diagnosis, and the primary
tumor region was not clear, and the other died due to
sepsis before completion of induction treatment. None
of our patients underwent ASCT.

Treatment Results

Radiologic response to induction therapy was poor
in 10 patients (41.7%), good in 9 (37.5%), and unclear
in 5 (20.8%) because of the quality of radiologic
imaging. The postoperative histopathologic response
was good in 4 patients (16.7%) and poor in 8 patients
(33.3%), and could not be studied in 12 patients (50%).
Total excision was performed in 3 of the patients
in whom tissue response to treatment could not be
assessed. In the remaining 9 patients, only RT was
used as a local treatment, while in 2 patients no local
treatment could be performed. In one patient with
poor response to treatment, treatment with ifosfamide,
carboplatin, and etoposide (ICE) was started. Nineteen
patients (19/24) achieved a complete response.

Events

Disease progression was observed in three patients
during treatment. Progression occurred during
neoadjuvant chemotherapy in one and adjuvant
chemotherapy period in other two patients. Relapse
at follow-up was observed in 6 of 19 patients in
complete remission (Table 2). The median time to
relapse was 8 months (min 1, max 23 months) from
treatment discontinuation and 20 months (min 13,
max 34 months) from diagnosis. The median survival
of our patients after relapse was 14.5 months (min
6-max 27 months). Rescue treatments applied due to
disease progression and relapse are shown in Table 3.
Sorafenib (29.2%) was started in seven patients with
conventional chemotherapy due to progression and
relapse.

J Curr Pediatr 2023;21:60-8
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Table 3. Clinical characteristics of patients with relapsed or primary disease progression

All patients (n=9)
Characteristics No. %
Relapse-free interval
<24 months 2 333
24 months 4 66.6
Type of relapse or progression
Local 2 222
Lung 3 333
Diffuse bone 2 222
Local and lung 1 11.1
Bone and lung 1 1.1
Primary tumor diameter
<8 cm 2 22.2
>8 cm 7 77.8
Salvage chemotherapy protocol
ICE 2 222
VIT 4 44 4
ICE-VIT" 1 11.1
Topotecan/cyclo-Ice-metronomic therapy™ 1 11.1
Sorafenib 5 555
No 1 11.1
Last event
Alive 1 11
Deceased 8 89
"2 cycles of VIT unresponsive followed by 1 cure of ICE
“cyclophosphamide, etoposide, celebrex
ICE: Ifosfamide + carboplatin + etoposide, q3w, every 3 weeks; VIT: Vincristine, irinotecan, temozolimide; q3w, every 3 weeks

During the follow-up period, 10 patients (41.7%)
died. The cause of death was progression in 8 patients
(80%), sepsis in one patient (10%), and cardiac
toxicity in one patient (10%). One patient developed
a secondary tumor of soft tissue origin on the right
knee 8 years after discontinuation of treatment. He
was diagnosed with round cell sarcoma with rhabdoid
differentiation. After mass excision, local RT was
applied with 4 cycles of vincristine, irinotecan, and
temozolomide (VIT) treatment. The patient is in
complete remission.

Factors Associated with Survival

Factors affecting survival were evaluated.
Radiological response and histopathological response
to induction therapy, presence of relapse or progression,
and relapse site were found to be correlated with
survival (Fisher’s Exact test p=0.02, 0.0047, <0.001,
0.001 respectiveley). On the other hand, there was
no correlation between age, sex, tumor region, tumor

size, LDH level, local treatment, disease status (local-
metastatic), and survival (p=0.847, 0.678, 0.218,
0.214,0.321, 1,0.192 respectiveley).

Discussion

The aim of this study was to analyze the clinical
admission findings, treatments administered, and
treatment responses of our patients and to evaluate
the factors affecting the treatment outcomes. ES is
a tumor that is more common in children after the
age of 10 years (2,3) and tends to be 1.5 times more
common in males than in females (5). While 15 of our
patients (62.5%) were in the 11-14 age group and were
consistent with the literature, our number of female
patients was higher, with a female/male ratio of 1.4.
The fact that most of our cases were of bone origin
was also consistent with the literature. Although the
symptoms vary according to the region, size, and stage
of the tumor (6), pain and swelling were the most
common symptoms in our patient group, in parallel

J Curr Pediatr 2023;21:60-8
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with other studies. One patient with temporal bone
origin presented with facial paralysis, and one patient
with kidney origin presented with complaints not
suggestive of ES, such as hematuria. Because of the
nonspecific presenting symptoms, the establishment of
the diagnosis is delayed which affects survival results
(6). Therefore, early diagnosis of patients is extremely
important (8). In our patient group, the mean time to
diagnosis after the onset of symptoms was 8.5+17
months (min 15 days, max 69 months).

The periosteum reaction in ES looks like an onion
membrane on direct radiography. It refers to the new
bone tissue surrounding the cortical destruction caused
by the tumor. Therefore, direct radiography and MRI,
thoracic CT, and whole bone scintigraphy should be
performed for staging. Today, although not routinely,
PET-CT is used in some centers, and because PET-CT
is not available in our hospital, it could not be taken.

In diagnosis, tru-cut biopsy is sufficient at >90% to
determine the tumor grade and specific subtype (8). A
large part of ESFT is positive in the CD 99 membranous
pattern. Cytoplasmic pattern positivity can also be
seen. ETS-family gene translocations with EWSR1
are characteristic of the ESFT family. Approximately
85% of them are composed of t (11;22), encoding
the EWSR1-FLI1 oncoprotein (2). Our patients were
diagnosed according to histopathological criteria, and
no molecular genetic analysis could be performed on
any of them. Although TNM staging (tumor, lymph
node, metastasis) is performed as in all bone tumors
in staging, two classifications as MD and LD are used,
because they are not significant in terms of prognosis
(2). In our study, the rate of MD was 25% (6/24).

Treatment of the disease requires a multidisciplinary
team (8). The standard initial treatment is systemic
chemotherapy. Treatment is based on vincristine,
ifosfamide, doxorubicin, actinomycin D, and
etoposide. It has not been established that adding
topotecan, cyclophosphamide, carboplatin, and
cisplatin to the treatment of localized ES is beneficial.
The effectiveness of ASCT with high-dose busulfan
and melphalan (BuMel) as consolidation therapy
in patients with high-risk localized tumors has been
studied, and event-free survival was found to be better
than that of standard treatment (60.7 vs 47.1%) (9).
However, we did not have the opportunity to use the
ASCT procedure in our patient group.

J Curr Pediatr 2023;21:60-8

The prognosis is poor in relapsed patients. Relapse
time is the most important factor affecting prognosis.
The survival rate was <10% in patients with relapse
within the first 2 years after diagnosis, while it was
30% in patients with relapse after 2 years. Another
important factor is the localization of the relapse.
The coexistence of local and distant metastases
indicates a worse prognosis (4). Some of the treatment
options for relapse are topotecan-cyclophosphamide
and irinotecan-temozolomide-vincristine.  There
are publications emphasizing that 30% and 28%
of responses are achieved with these treatments,
respectively (4). There was a 14% response to
gemcitabine at low doses and a 66% response at high
doses with the docetaxel combination. In patients who
respond to salvage therapy, high-dose chemotherapy
with BuMel can be administered (9).

The optimal local treatment after neoadjuvant
chemotherapy remains controversial (1). Surgery,
RT, or both are applied together. There are no
randomized controlled trials comparing local
therapies. Controversial and conflicting results have
been reported in trials comparing surgery and RT in
local treatment. In trials comparing patients treated
with surgery and RT together with patients treated
with surgery alone, there was no significant difference
in event-free survival (EFS) and overall survival (OS)
(5). In a study that provided results on overall survival
(OS), it was found that there was no significant
difference in either group (10). As a result, surgery
or RT alone may be the treatment option for local
treatment in ES. Tumor location, size, radiologic and
histopathologic response to chemotherapy, and patient
comorbidity should be considered when deciding on
local treatment (11).

In our patient group, RT could not be applied
on a patient because she was mentally disabled
and RT required daily anesthesia. In this patient an
expanded tumor bed excision was performed. When
the treatment-related complications were examined;
fractures, functional losses, and skin lesions were
reported in the bone region in patients RT applied, and
functional mechanical disorders were reported most
frequently in relation to S (5).

In our patient group, 5 patients had EES.
Chemotherapy and local treatment were given to all
of them. The efficacy of systemic chemotherapy in
EES has been proven and is essential for treatment.
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The definitive treatment is neoadjuvant chemotherapy
and surgery. Although EES is radiosensitive, RT
alone is not sufficient for local control. The definitive
indication of RT is tumors that cannot be surgically
removed and cases with positive surgical margins and
should be applied at 54-55 Gy (7). A negative surgical
margin is the most important factor in the local control
of tumors. Although the prognosis of EES is better
than that of bone tumors, the prognostic factors are
the same. Despite the publications stating that BM
biopsy is not required for the staging, especially in
patients without metastases (12), the presence of BM
metastases in our ES patient of kidney origin in the
primary diagnosis was notable, although there were no
lung or bone metastases, and it was thought that BM
biopsy may be important in the diagnosis, particularly
for the extraosseous group.

Disease relapse occurs in 30-40% of ES patients.
Relapse disease is associated with a poor prognosis.
<20% of patients who develop relapse survive in the
5-year follow-up. However, the prognosis may be
better in patients with limited local or relapse 2 years
after diagnosis (2). In our study, disease recurrence was
observed in 6 patients, 5 patients died, and one patient
was followed up for 27 months after relapse. While
the primary tumor of this patient was of quadriceps
femoris origin and EES, relaps was seen in tibia 34
months after the first diagnosis. The median survival
of our patients after relapse was 14.5 months (min
6-max 27 months).

There has been an increase in treatment related
secondary cancer incidence, especially among
children, as a result of improvements in treatment
modalities and increased survival rates. ES is one of
the disease with the highest risk of secondary cancer.
Alkylating agents and anthracyclines used in treatment
pose an increased risk for tumor development, such
as hematologic malignancies, breast cancer and
osteosarcoma (13). The cumulative incidence of
treatment-related secondary tumors in surviving
patients was 9-10% over 30 years. The incidence has
been shown to be lower in patients diagnosed after
1990 compared with previous years, which is related
to lower RT doses (14). In our patient group, one
patient diagnosed with localized ES from the pelvis
developed round cell sarcoma from the soft tissue 8
years after the diagnosis, and this patient continues to

live in complete remission with chemotherapy (VIT
scheme) and RT.

Over the years, with the changes in treatment
protocols and the development of supportive
treatments, survival in ES has increased to 70-74%
for LD and 30% for MD (2,4). With the addition of
ifosfamide and etoposide to the treatment consisting
of vincristine, doxorubicin, and cyclophosphamide,
improvement in OS and EFS was achieved in LD
(61% vs. 72%, 54% vs. 69%, respectively) (15). The
most important prognostic factor affecting survival is
the presence of MD at diagnosis (2). The prognosis is
poor in patients with pelvic tumors, patients without
local control, large tumors and poor histologic
response. Histologic response to induction therapy is
significantly predictive of survival. The disease-free
S-year survival was significantly better in patients
with <5% viable tumors than in patients with >30%
viable tumors (75% vs 20%, p<0.001) (16). The 5-year
EFS has been reported to be 50% in pelvic and sacral
tumors. Tumor size and age are other prognostic
factors. Tumors =8 cm have a poor prognosis. Young
patients have a better prognosis (2). In patients with
relapse or progression, the prognosis is very poor
and the survival rate is around 10-30%. Response to
salvage therapy is also a prognostic indicator in this
patient group (3). When the factors affecting survival
were evaluated in our study, radiological response and
histopathologic response to induction therapy, presence
of relapse or progression, and relapse site were found
to be associated with survival (Fisher’s Exact test
p=0.02, 0.0047, <0.001, 0.001). On the other hand,
there was no relationship between age, sex, tumor
region, tumor size, LDH levels, local treatment, local
or metastatic disease, and survival (p=0.847, 0.678,
0.218, 0.214, 0.321, 1, 0.192). This can be explained
by the low number of patients and especially the lower
rate of metastatic patients (6/24 patients).

ASCT can be used in the metastatic patient group
when there is a good response to chemotherapy or
to eliminate chemotherapy resistance in relapsed-
refractory patients. However, the clinical significance
is controversial in many studies (3). In our patient
group, relapse and/or progression were observed in 9
patients (37.5%) (9/24), 6 of whom had primary LD,
and 8 (8/9) died to follow-up (Table 3). None of them
underwent ASCT. Studies to improve the prognosis
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in relapsed and progressed patients are ongoing. In
a phase 2 trial conducted by the pediatric oncology
group, 7 different single drugs were tested in relapsed/
progressed disease, and the 6-month EFS rate was
12.7%. In this study, the radiological response was
evaluated, and it was obtained with docetaxel, but its
effect on EFS was not shown (4).

Our study has limitations due to its retrospective
design and the small number of patients enrolled.

Conclusion

ES is a cancer with high mortality and morbidity.
Although the most common symptoms are pain and
swelling, the symptoms may vary depending on the
region from which the tumor originates. Response
to induction therapy and the presence of relapse-
progression are factors affecting prognosis. Treatment
should be personalized to improve survival.
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Oz

Giris: Cocukluk ¢aginda malnutrisyon oliimlerin %50’den fazlasindan sorumlu
tutulmaktadir. Hastaneye yatan cocuklarda malnutrisyon ciddi bir durum olup
yatig siiresi, morbidite, mortalite, hayat kalitesi ve maliyeti olumsuz yonde
etkilemektedir. Calismamizda hastaneye yatirilan ¢ocuklarin bagvuru sirasinda
nutrisyonel durumu ve belirledigimiz sosyo-demografik faktorler ile malnutrisyon
iligkisini incelemeyi amagcladik.

Gerec ve Yontem: Caligmaya Ocak 2015-Mart 2015 tarihleri arasinda Necmettin
Erbakan Universitesi Meram T1p Fakiiltesi Hastanesi Cocuk Saglig1 ve Hastaliklari
servislerinde izlenen 1 ay-18 yas arasi 293 cocuk alindi. Belirledigimiz sosyo-
demografik faktorlerle ilgili anket seklinde hazirlanmis bilgi formu ailelerinde
onamt alinarak dolduruldu. SPSS 16.0 ile istatistiki veriler elde edildi.

Bulgular: iki yiiz doksan ii¢ olgunun 117’si (%39.9) kiz, 176’s1 (%60,1) erkek
ve yas aralig1 lay-18 yas olup yas ortalamasi 5,97+5,59 yil idi. Olgularin agirlik
ortalamasi 22,46+23,71 kg, boy ortalamas1 101,59+37.82 cm, viicut kitle indeksi
ortalamasi 16,33+3 42 idi. Hicbir olguda malnutrisyon tanis1 belirtilmemisti. Iki
yiiz doksan ii¢ olgunun 154’iinde (%52,5) Gomez siniflamasina gore yatis aninda
akut malnutrisyon saptandi. Iki yiiz doksan ii¢ olgunun 84’iinde (%28,6) Waterlow
smiflamasma gore yatis aminda akut malnutrisyon saptandi. Iki yiiz doksan ii¢
olgunun 131’inde (%44,7) yatis aninda kronik malnutrisyon saptandi.

Sonug¢: Cocukluk caginda hastanemize yatig sirasinda akut malnutrisyon orani
Gomez siniflamasina gore %52,5, Waterlow siniflamasina gore %?28,6’dir. Yatig
sirasindamalnutrisyonunen sik goriildiigii yas grubu9-18 (%29 4) yastir. Cocuklarda
hastaneye yatis ¢ocuun nutrisyonel durumunu kotii yonde etkilememekte,
morbidite ve mortalitenin en 6nemli sebebi olan yiiksek malnutrisyon sikliini
da maalesef azaltmamaktadir. Bu konuda saglik calisanlarinin farkindaliginin
artirllmasina ihtiyac vardir.

Abstract

Introduction: Malnutrition is held responsible for more than 50% of death in
childhood. Malnutrition in children, who is so sick that hospitalization is needed,
is much more serious since effecting length of stay, morbidity, mortality, quality
of life and costs. In this study, we aimed to examine the relationship between
malnutrition and nutritional status of hospitalized children during admission
together with some demographic factors set by us.

Materials and Methods: In this study, 293 children aged 1 month to 18 years old
who were hospitalized and monitored in Child Health and Disease Department
in Meram Medical Faculty Hospital of Necmettin Erbakan University between
November 2014 and January 2015 were included. The survey type information
form prepared to collect data about the socio-demographic factors was filled with
the consent of the family.
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Results: Of the 293 cases, 117 (39.9%) were girls, 176 (60.1%) were boys, and the age range was 1 month to 18 years, with a
mean age of 5.97+5.59 years. The average weight of the patients was 22.46+23.71 kg, the average height was 101.59+37.82 cm,
and the average body mass index was 16.33+3.42. Malnutrition was not stated in any case. Out of 293, in 154 (52.5%) cases acute
malnutrition according to Gomez classification was detected immediately during admission. Out of 293, in 84 (28.6%) patients
acute malnutrition according to Waterlow classification was detected immediately during admission. Out of 293, in 131 (44.7%)
patients chronic malnutrition was detected immediately during admission.

Conclusion: The nutritional risk with child patients during their admissions to our hospital is 52.5% according to Gomez
classification, and 28.6% according to Waterlow classification. Hospitalization of children does not have a negative impact on their
nutritional status, and unfortunately does not reduce the frequency of high malnutrition which is the main cause of morbidity and of
mortality. There is a need to raise awareness of the health professionals about this subject.

Giris

Diinya Saglik Orgiitii, protein-enerjiyi malnutrisyonunu
yetersiz protein ve kalori aliminin bir sonucu olarak
ortaya cikan enfeksiyonlarin eslik ettigi, en sik
bebeklerde ve kiiciik cocuklarda kargsilagilan bir
grup patolojik sendrom olarak tanimlar (1). Protein
enerji malnutrisyonu gelismekte olan iilkelerde
daha siklikla goriilmekte ve daha cok 6 ay ile 5 yas
arasindaki ¢ocuklar etkilemektedir (2). 2020 yilinda
5 yas alt1 45,4 milyon cocuk agliktan etkilenmigtir
(3). Her yil yaklasik 5 milyonu bulan bes yas alti
cocuk Oliimlerinin %45°i malnutrisyon iligkili olup
bu oliimlerin ¢cogunlugu gelismekte olan iilkelerdedir
(3). Cocuklarda nutrisyonel durumu etkileyen bir¢ok
faktor mevcuttur. Bu faktorler nutrisyonel durumu
direkt olarak etkileyen diigiik dogum agirligi, erken
stitten kesme, yetersiz saglik kosullar1 olabilecegi
gibi nutrisyonel durumu dolayli olarak etkileyen
elverigsiz cevre kosullar1 da olabilir (4). Protein
enerji malnutrisyonunun dagilimi ve derecesi o
toplumun egitim diizeyine, hijyen kosullarina,
iklim ve mevsimsel Ozelliklerine, kiiltiirel ve din
aligkanliklarina, emzirme oranlarina, enfeksiyon
hastaliklart prevalansina, nutrisyon programlarini
uygulama orani gibi bir¢ok faktore gore degigmektedir
(5,6). Nutrisyonel faktorlerin etkilendigi kosullar
oldugu gibi etkiledigi bir¢ok durum da bulunmaktadir.
Malnutrisyonun 6zellikle hastanede yatan olgulardaki
morbidite, mortalite, yatis siireleri, hayat kalitesi,
olast komplikasyonlar ve maliyet iizerinde olumsuz
etkileri oldugu bildirilmigtir (7). Hastaneye herhangi
bir nedenle yatirilan olgularda hastalifa odaklanirken
malnutrisyon  genellikle g6z ardi edilmektedir.
Ancak son yillarda yatan hastalardaki nutrisyonel
durumun tespiti, malnutrisyonun tedavisi ve hastanede
yatarken malnutrisyon gelisiminin dnlenmesi iizerinde
durulmaktadir. Yatarak tedavi edilen hastalarda
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beslenme destegi tedavinin bir parcasi olmalidir (8).
Fransa’da 2 ay-16 yas arast 280 cocukta hastaneye
yatig sirasinda malnutrisyon orant %11 saptanirken
bu oran Brezilya’da bes yas altt 186 cocukta %6.9
bulunmustur (9,10). Almanya’daki bagka bir caligmada
ise taranan 475 cocugun %?24,1’inin malnutre
oldugu gosterilmigtir (11). Tiirkiye’de cocuklarda
hastaneye yatirilarak tedavi edilen olgularin
bagvuru sirasinda nutrisyonel durumunu gosteren
iki calismada malnutrisyon oran1 %318 ve %27,7
olarak bildirilmistir (12,13). Calismamizda iilkemizde
cocuklar i¢in 6nemli bir morbidite ve mortalite nedeni
olan malnutrisyonun hastanede yatan cocuklardaki
durumunun belirlenmesi amacglanmigtir. Hastaneye
yatisa neden olan hastalik kadar cocugun nutrisyonel
durumuna da dikkat edilmesinin saglanmasi,
malnutrisyonun erken taninarak tedavisinin yapilmasi
hatta gelismeden onlenmesi hastanelerde ¢ocukluk yas
grubuna ait morbidite ve mortaliteyi azaltacaktir.

Calismamizda oncelikli olarak hastaneye yatirilan
cocuklarin bagvuru sirasinda nutrisyonel durumu,
ikincil olarak ise nutrisyonel durumlarin hastalik
tanilari, eslik eden hastaliklar ve belirledigimiz sosyo-
demografik faktorler ile iligkilerinin arastirilmasi
amaglanmustir.

Gereg¢ ve Yontem

Calismaya Ocak 2015-Mart 2015 tarihleri arasinda
Necmettin Erbakan Universitesi Meram Tip Fakiiltesi
Hastanesi Cocuk Saglig1 ve Hastaliklar1 servislerinde
yatirilarak izlenen 1 ay-18 yas aras1 293 ¢ocuk alindi.
Viicut agirliginda hizli ve biiyiik degisikliklere neden
olabilecek hastalig1 olan ¢ocuklar (Cocuk Yenidogan,
Cocuk Yogun Bakim, Cocuk Hematoloji ve Onkoloji,
Cocuk Acil) ve yatis siiresi 24 saatten kisa olanlar
caligsma dig1 birakildi. Hastalarin yasi, cinsiyeti, tani ve
eslik eden hastaliklar1 kaydedildi. Olgularin hastaneye
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yatis sirasinda viicut agirligi, boyu 6lciildii. Olciimler
ayni doktor tarafindan ayni araglarla yapildi.

Iki yasin altndaki cocuklar ¢iplak olarak 16
kg kapasiteli, 10 gr duyarlt dijital bebek tartisinda
tartilirtken iki yasindan biiyiik c¢ocuklarin viicut
agirliklart ise 100 gr duyarl erigkin agirlik dlger ile
olgiildii. Iki yasin altindaki ¢ocuklarin boylari diiz bir
zeminde, sirtiistii pozisyonda, basi sabitlenip ayaklari
birlestirilerek 0,1cm’ye duyarli 1 m’lik uzunluk &lger
ile; iki yasindan biiyiik ¢ocuklarin boylari ise ayakta,
dik pozisyonda 0,2 cm’ye duyarli duvara sabitlenmis
metreler yardimi ile ol¢iildii (14). Bunlara ek olarak
viicut agirlig1, boy, boya gore agirlik, yasa gore agirlik,
yaga gore boy, viicut kitle indeksi degerlerinin yiizdelik
degerleri ve z-skorlar1 hesaplandi. Olgular akut ve
kronik malnutrisyon yoniinden degerlendirilmek iizere
Waterlow siniflamasina gore yasa gore boy ve boya
gore agirlik kriterleri goz oniine almarak siniflandirild
(15). Boya gore agirligt %90’1n altinda, yasa gore
boyu %95’in iizerinde olan olgular akut malnutrisyon,
boya gore agirligi %90-110, yasa gore boyu %95’in
altinda olan olgular kronik malnutrisyon, boya gore
agirligi %90’ 1in ve yasa gore boyu %95’in altinda
olan olgular kronik zeminde akut malnutrisyon olarak
degerlendirildi (15). Akut malnutrisyon kendi i¢inde
hafif, orta ve agir olmak iizere ii¢ sinifa ayrilmaktadir.
Boya gore agirligr %80-90 arasi hafif, %70-80 arasi
orta, %70 ve altindaki degerler ise agir malnutrisyonu
tanimlamakta kullanilmaktadir (15). Olgularimizda bu
siiflamaya gore gruplandirildi. Olgularin hastaneye
yatig sirasindaki nutrisyonel antropometrik verileri
kargilastirildi.

Istatistiksel Analiz

Istatistiksel degerlendirme SPSS 16.0 programi
ile yapildi. Olgiilebilir degiskenlerin dagilimi icin
ortalama ve standart sapma degerleri hesaplanarak
sayimla belirlenen verilerin gruplandirilmis olarak
karsilagtirilmasi i¢in ki-kare testi, bagimsiz iki grubun
Ol¢iimlerinin ortalama degerlerinin karsilagtirilmasi
icin Mann-Whitney U testi kullanildi. Bagiml
degiskenlerin karsilagtirilmasinda  Wilcoxon testi
kullanild1.  Istatistiksel ~degerlendirmede p<0,05
anlamli kabul edildi.

Calisma Necmettin Erbakan Universitesi Meram
Tip Fakiiltesi Klinik ve Laboratuvar Arastirmalari
Etik Kurulundan 5 Aralik 2014 tarihli toplantida onay
almistir (karar no: 2014/55, tarih: 05.12.2014).

Bulgular

Iki yiiz doksan ii¢ olgunun 117’si (%399) kiz,
176’s1(%60,1) erkek ve yas aralig1 1ay-18 yas olup yas
ortalamas1 5,97 yil = 5,59 idi. Olgularin 77°si (%26,3)
0-1 yas, 82’si (%28) 1-4 yas, 48’1 (%164) 5-9 yas,
86°s1 (%29 4) 9-18 yas arasinda idi. Olgularin agirlik
ortalamas1 22,46 kg + 23,71, boy ortalamasi 101,59
cm = 37,82, viicut kitle indeksi ortalamasi 16,33+3 42
idi (Grafik 1).

Iki yiiz doksan ii¢ hastanin 113’ii gogiis hastaliklari,
53’ti enfeksiyon hastaliklari, 21’1 noroloji, 19’u
gastroenteroloji, 19’u endokrinoloji, 18’i genel
pediatri, 15’1 nefroloji, 14’ kardiyoloji, 11’
romatoloji, 10’u alerji grubunda hastalardi. Olgularin
birincil tanilarina ek olarak hicbir olguda malnutrisyon
tanist belirtilmemisti.

Iki yiiz doksan iic olgunun 154’iinde (%52,5) Gomez
siniflamasina gore yatig aninda malnutrisyon saptandi
(Grafik 2). Bunlarin 86°s1 erkek, 68’1 kiz idi. Kizlarin
%53 iinde hafif, %25,7 sinde orta ve %21,3’linde agir
derecede malnutrisyon vardi. Erkeklerin ise %41’ inde
hafif, %30,7’sinde orta ve %28,3’ilinde agir derecede
malnutrisyon tespit edildi.

Iki yiiz doksan ii¢ olgunun 84’iinde (%28.6)
Waterlow smiflamasina  gore yatig anmnda akut
malnutrisyon saptandi (Grafik 3). Bunlarin 44’ii erkek,
40’1 kiz idi. Kizlarin %20,5’inde hafif, %7,7’sinde orta
derecede malnutrisyon vardi. Agir malnutrisyon tespit
edilmedi. Erkeklerin ise %23,1’inde hafif, %13’ilinde
orta ve %9’unda agir derecede malnutrisyon tespit
edildi. %9’luk oran ise aslinda sadece 1 hastay1
karsiliyordu. Bu oranin fazla olmasi tanilara gore
hastalik gruplar1 olusturuldugunda grup sayisinin
fazla olmasmdan kaynakli idi. Iki yiiz doksan ii¢

120

106.65
1054, 91
g7.5P9.699.87

100

80

Kiz (117)
mErkek (166)
M Toplam (293)

60

40

219 2249
2018
20 1777 161" 1647

6.575.866.29
o | I
Yas Boy Agirhik VKI BGA

Grafik 1. Yas, viicut agirlig1, boy viicut kitle indeksi ve boya gore
viicut agirliklart durumlari.

VKI: Viicut kitle indeksi, BGA: Boya gore viicut agirhiklar
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Grafik 2. Yatis nedenlerine gore malnutrisyon dereceleri (Gomez).

40.00%
35.00%
30.00%
25.00%
20.00%
15.00%
10.00%

5.00%

Yatig nedenler1 ile malnutrisyon iligkisi(Waterlow)

W Hafif (57)
mOrta(26)
Agir(1)

0.00%

N R R X N RNy
S & W ) & s & & S i & < o~ @0\
& \45\0 < & & & (&) & V\é & &
& o & <
&€ & &
& &

Grafik 3. Yatig nedenleri ile malnutrisyon iligkisi (Waterlow).

olgunun 131’inde (%44,7) yatis aninda kronik
malnutrisyon saptandi. Bunlarmn 79’u erkek, 52’si
kiz idi. Erkeklerin %?20,5’inde hafif, %6,8’inde orta
derecede malnutrisyon ve %17,1’inde agir derecede
malnutrisyon vardi. Kizlarin ise %?22,7’sinde hafif,
%9,7’sinde orta ve %l12,5’inde agir derecede
malnutrisyon tespit edildi. ki yiiz doksan ii¢c olgunun
49’unda (%16,7) yatis aninda kronik zeminde akut
malnutrisyon saptandi. Bunlarin 28’i erkek,21’i kiz idi.
Malnutrisyon siklig1 ve dereceleri yas araliklarina gore
irdelendiginde <1 yas icin hafif malnutrisyon siklig1
%19,7, orta malnutrisyon %34,1 ve agir malnutrisyon
%30,8 idi. 1-4 yas icin hafif malnutrisyon %128,
orta malnutrisyon %?29,5 ve agir malnutrisyon ise
%338 oranlarinda tespit edilmisti. 5-9 yas araliginda
malnutrisyon goriilme sayisinda hafif bir azalma
goriilmekle beraber bu yas araliginda dikkati ceken en
onemli bulgu hafif malnutrisyon sikligini orta ve agir
malnutrisyona gore daha fazla goriilmesi idi. Diger
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yag gruplarinda orta ve agir malnutrisyon oranlarinin
fazlaligr dikkat cekmisti. Bu yas araligi i¢in hafif
malnutrisyon %23,1, orta malnutrisyon %182, agir
malnutrisyon ise %12,7 olarak karsimiza cikti. Son
olarak 9-18 yas grubunda yani adolesan donemi
de kapsayan olgu grubunda ise hafif malnutrisyon
%33.3, orta malnutrisyon %18.,2 ve agir malnutrisyon
ise %338 sikliginda goriildii. Bu bulgular orta
malnutrisyon sikliginin hafif ve agir malnutrisyona
gore daha az goriildiigiinii ortaya koydu. Bu da agir
malnutrisyon goriilme sikliginin fazla olmasini kronik
hastaliklara maruziyet siiresinin uzamasi ile iligkili
olabilecegini diisiindiirdii. Yine hafif malnutrisyonda
benzer oranlardaki siklik akla beslenme problemlerini
getirmektedir. Okul ¢ocuklarinin beslenmesinde diger
bir sorun da erken saatte okula giden cocuklarda
kahvalti 6giiniiniin atlanmasi1 ve buna bagh yetersiz
besin alimidir.

Beslenme bozuklugu icin uluslararasi standart
degerler esas alindiginda, olgularin %74,4’ii normal
kilolu, %10,5’i diisiik kilolu, %12,6’s1 asir1 diisiik
kilolu bulundu. Yine olgularin %764’ normal,
%9,2’s1 boy kisalig1 ve %11,9’u patolojik boy kisaligi
idi. Calismaya alinan cocuklarin annelerinin %5,8’i
orgiin egitim faaliyetleri icerisine hi¢ dahil olmamig
fakat hayatin akig1 icerisinde kendi cabalariyla
okuma ve yazma eylemlerini kazanmislardi. %57.5’1
ise ilkogretim diizeyinde egitim almiglardi. Egitim
diizeyi ile malnutrisyon arasinda anlamli bir iligki
tespit edilmedi. Olgularimizin annelerinin neredeyse
tamami ev hanimi idi. Bu sebeple anne meslegi ile
malnutrisyon arasinda net bir iliski bulunamadi.
Olgularin %17,1°1 kdyde, %17’si ilgede kalani da il
merkezinde yasamakta idi. Yerleske ile malnutrisyon
dereceleri arasinda anlamli bir iligki bulunamadi.
Olgularin anne siiti alim siireleri sorgulandi.
Olgularin 96’st 6 aydan kisa siireli/hi¢ anne siitii
almisti. 129°u ise en az 6 ay siire ile anne siitii almigt1.
Olgularin anne siitii alim siireleri ile malnutrisyon
iliskisi degerlendirildi. Ancak anlamli bir iligkiye
rastlanamadi. Veriler incelendiginde 6 aydan az anne
siitii alim1 ya da hic anne siitii alinmadiginda gelisen
malnutrisyon dereceleri ve olgu sayilari ile en az 6 ay
siire ile anne siitii alan malnutrisyonlu olgular arasinda
anlamli bir farklilik yoktu.

Ek gidaya baglama siireleri degerlendirildi.
Kirk dokuz olgunun ek gidaya baglama zamani
Ogrenilemedi. Kalan 244 olgunun %59,7°si 6. ayda
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ek gidaya baglamisti. %381 ise 6. aydan Once ek
gidaya baglamisti. Ek gidaya baslama siireleri ile
malnutrisyon iligkisi degerlendirildiginde 6. ayda ek
gidaya baglayan olgularda malnutrisyonun en fazla
goriildiigii tespit edildi. Ek gidaya baglama zamaninin
malnutrisyonun en fazla goriildiigii grup olan 6. ayda
olmasi ek gidaya baglama zamani ile malnutrisyon
arasinda bir iligki olmadigini ortaya koydu.

Tartisma

Protein enerji malnutrisyonu gelismekte olan
tilkelerde daha cok goriilen yaygin saglik sorunlarindan
biridir. Daha c¢ok 6 ay ile bes yas arasindaki ¢ocuklar
etkilenmektedir (2). Her yil yaklasik 5 milyonu bulan
bes yas alti cocuk Oliimlerinin %45°i malnutrisyon
iligkili olup agir malnutrisyonu olan c¢ocuklarin
yarisindan fazlast kaybedilmektedir (3). Hastaneye
yatan olgularda gerek altta yatan hastaliklar gerekse
tanilar1  sebebiyle artmis enerji  ihtiyaclarinin
karsilanamamasi malnutrisyonun yiiksek oranda
goriilmesine sebep olmaktadir (16). Yatirilan olgunun
primer hastalig1 iizerinde durulurken genelde gozden
kagirilan malnutrisyon tedavi bagarisin1 azaltmakta,
hastaneye yatigslari ve maliyeti artirmaktadir (11).
Daha onceki pediatrik caligmalarin ¢ogu zihinsel
engelli cocuklarin evde veya bir kurumda beslenme
durumunu degerlendirirken caligmamiza primer
hastaliklart sebebiyle yetersiz beslenmis olabilecegi
de diisiiniilen ve hastaneye kabul edilen hastalari
dahil ettik. Sonuglarimiz, yalnizca incelenen hasta
popiilasyonundaki yiiksek malniitrisyon prevalansi
nedeniyle degil, veri eksikligi sebebiyle caligmaya
kabul edilmeyen ve calisma grubunun neredeyse
1/3’ii kadarini olusturan hasta sayis1 nedeniyle endige
uyandirmaktadir. Bu son bulgu, profesyonel beslenme
destek ekibine sahip biiyiik bir ¢ocuk hastanesinde
bile yetersiz beslenme konusunda bariz bir farkindalik
eksikligine isaret etmektedir. Hastanede yatan
cocuklarda eksik temel antropometrik oOl¢iimlerin
derecesini ortaya koyan yeterli caligma olmamakla
birlikte yetigkin hastalara iligkin veriler, bunun
yaygin bir sorun olabilecegini gosteriyor. Kondrup,
hastanedeki yetigkin hastalarin sadece %359’ unun
beslenme durumu acisindan tarandigini bildirmigtir
(17). Gomez smiflamast (18) viicut agirlhigi
Olclimiine dayanir ve malnutrisyonun derecesini
belirlemede yaygin olarak kullanilmaktadir. Waterlow
siniflamasinda (15) malnutrisyon; yasa gére boy ve boya

gore agirlik oranlar kullanilarak zayif, kisa boylu ve
zay1f + kisa boylu olarak 3 gruba ayrilmistir. Waterlow
siniflamasi, toplumlarda malnutrisyon etiyolojisini
tanimlamada, sadece yasa gore agirlik belirtecinin ¢ok
yararli olmadig1 goriilerek gelistirilmistir. Waterlow
siniflamast bu haliyle malnutrisyonu tanimlamada en
cok kullanilan siniflamadir. ki yiiz doksan ii¢ olgunun
84’linde (%28.,6) Waterlow siniflamasina goére yatig
aminda akut malnutrisyon saptandi. Iki yiiz doksan
tic olgunun 131’inde (%44,7) yatis aninda kronik
malnutrisyon saptandi. ki yiiz doksan ii¢ olgunun
49’unda (%16,7) yatis aninda kronik zeminde akut
malnutrisyon saptandi. Bunlarin 28’1 erkek, 21’1 kiz
idi. Calismamizdaki malnutrisyon sikligi iilkemizde
saglikli ¢ocuklarla yapilan toplum taramalarina gore
oldukca yiiksekti (19). Bu durum calismamizdaki
cogu hastanin kronik hastaliklara sahip olmasi ve
malnutrisyona 6nemli derecede katkida bulunacak
enfeksiyon hastaliklar1 nedeniyle hastaneye yatirilmig
olmasindan kaynaklanmaktadir. Pawellek ve ark.
(20) hastanede yatan 475 ¢ocukta akut malnutrisyon
sikligint %24,1 olarak bulmuglardir. Hendricks ve ark.
(21) 1995 yilinda Amerika Birlesik Devletleri’nde 268
cocukta yaptiklar1 calismada hastane malnutrisyonu
sikligmi  %24,5 ve Hendrikse ve ark. (22) ise
Ingiltere’de yaptiklar1 ¢alismada hastanede yatan
yaslar1 yedi ay ile 16 yag aras1 degisen 226 cocukta
malnutrisyon sikligini %27 bulmuslardir. Merritt ve ark.
(16) hastaneye yatan ¢ocuklarda akut malnutrisyonu
%26, kronik malnutrisyonu %38, akut zeminde
kronik malnutrisyonu %10,2 bildirirken Renaudin
(23) Afrika’da yaptiklar: ¢aligmada hastanede yatan
0-5 yas arast c¢ocuklarda malnutrisyon sikligini
%63,1 oldugunu, malnutrisyonlu olgularin %37’sinin
ise agir malnutrisyonlu oldugunu gostermislerdir.
Calismamizin verileri diinya verileri ile benzerlik
gostermektedir.

Ulkemizde cesitli siniflamalar ile yapilan hastane
malnutrisyonu calismalarinda Ozer ve ark. (24) akut
malnutrisyon sikligini %18,9, kronik malnutrisyon
sikligin1 %154, akut zeminde kronik malnutrisyon
sikligint ise %20,8 olarak bulurken, Genel ve ark.
(25) siwrastyla akut, kronik, kronik zeminde akut
malnutrisyon sikliim %21,3, %242, %11,9 olarak
saptamiglardir. Oztiirk ve ark. (13) 2001 yilinda ¢cocuk
servisine yatig aninda malnutrisyon sikligint %31,8
olarak bulmuslardir. 0-2 yas grubunda hastanede
yatmakta olan cocuklarda Rocha ve ark. (10) akut
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malnutrisyon sikligin1 %6,9, Pawellek ve ark. (20)
2-5 yag arast 164 hastay1 iceren caligmasinda %?28,1
akut malnutrisyon oranlar1 bulmuglardir. Genel ve ark.
(25) ise 1996 yilinda Izmir’de yaptiklar1 ¢alismada
hastanede yatan 2-6 yas grubundaki 67 hastada
%52,2 gibi yiiksek bir oranda akut malnutrisyon
saptamiglardir. Pawellek ve ark. (20) hastanede yatan
cocuklarda 6-12 yas grubunda akut malnutrisyonu
%204 olarak bulmuslardir. Caligmamizda da akut
malnutrisyon oran1 <1 yas grubunda %263, 1-4 yas
grubunda %28, 5-9 yas grubunda %164 ve 9-18
yas grubunda %294 bulunmustur. Bu da cocuk
izlemi, erken tant koyma ve zamaninda tedavi ile
onlenebilecek akut malnutrisyon bulgulart agisindan
dikkat cekicidir. Calismamizda %38.,6 ile en fazla
hasta sayisinin oldugu grup gogiis hastaliklari grubu
idi. Bu grupta akut malnutrisyon hastaneye yatis
sirasinda %57,6 bulundu. Malnutrisyon oranlari
yiiksek saptanan bu grup hem altta yatan hastaligi
nedeniyle hem de malnutrisyonun enfeksiyonlara
yatkinlig1 arttirmasi nedeniyle hastanede yattig1
donemde biiylime ve gelisme agisindan risk
altindadir (26).

Calismamizda ikinci sirada malnutrisyon sikliginin
goriildiigii grup %18,1’lik oran ile enfeksiyon
hastaliklar1 olmustur. Bu grupta akut malnutrisyon
orant %54,7 tespit edilmistir. Enfeksiyonlarin
malnutrisyon i¢in  hazirlayict  faktér  oldugu
bilinmektedir (27). Malnutrisyonun da hiicresel
immiiniteyi, fagosit fonksiyonunu, kompleman
aktivitesini, sekretuar antikor diizeyini ve sitokin
yapimini azaltarak enfeksiyona zemin hazirladig:
gosterilmigstir  (28). Solunum yolu enfeksiyonlart,
akut gastroenterit gibi enfeksiyon hastaliklarinin,
beslenme bozuklugunun 6nlenmesi ve erken donemde
taninip diizeltilmesi ile morbidite ve mortalite
oranlar1 belirgin olarak azalmistir (29). Bulgularimiz,
literatiirde enfeksiyon hastaliklarinda daha cok hafif
malnutrisyonun goriildiigii bilgisini desteklemektedir
(8,26,27). Norolojik hastaliklara zeka geriliginin
eslik etmesi ve zeka geriliginin derecesi, aile ve
sosyo-ekonomik yetersizlikler, tedavi yonetiminden
ne kadar fayda gordiikleri diger hastaliklara kiyasla
malnutrisyon ile daha yakindan iligkilidir (30).
Calismamizda norolojik hastaligi olan cocuklarin
hastaneye yatis aninda akut malnutrisyon orant %38
olarak saptandi. Literatiire bakildifinda hastanede
yatmakta olan nérolojik hastaliga sahip gruplarda
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calismamiza kiyasla akut malnutrisyon daha yiiksek
bulunmusgtur. Dogan ve ark.’nin (12) yaptig1 calismada
%429, Pawellek ve ark. (20) %40 ve Willig ve ark.
(31) %50 siklikta akut malnutrisyon tespit etmislerdir.
Tiirkiye’de ¢ocukluk ¢aginda hastane malnutrisyonu
ile ilgili yapilan ¢aligmalar az sayida olmakla birlikte
bu calismalarin cogunda yasa gore agirlik yontemi
kullanilarak malnutrisyon oranlar1 belirtildiginden
tilkemizdeki diger caligmalar ile c¢aligmamizdaki
malnutrisyon oranlarim1  kargilagtirabilmek amach
bu yontemle de malnutrisyon oranlarimi belirledik.
Calismamizda hastane bagvurusunda yaga gore agirlik
yontemiyle belirlenen malnutrisyon %52,5 bulundu.
Dogan ve ark. (12), yasa gore agirlik yontemiyle
Istanbul ilinde hastanede yatan 1 ay-23 yas arasi
hastalarda malnutrisyon oranin1 %52 4, yine ayni ilde
Ozer ve ark. (24) ayn1 yontem ile yaptiklar1 calismada
malnutrisyon oranini  %55,1 olarak saptanmugtir.
Genel ve ark. (25) ise Izmir ilinde hastanede yatmakta
olan 1 ay-6 yas arast 350 ¢ocuk hastada yasa gore
agirlik  yontemiyle yaptiklart incelemede %56.,6
malnutrisyonlu olgu oldugunu bildirmiglerdir. Her ne
kadar iilkemizdeki bu oranlar ¢ok yiiksek goriinse de
yurtdisindan bildirilen veriler daha dikkat cekicidir.
Ferreira ve ark. (32) malnutrisyon oranimi %71,5
bildirirken ve Cortes ve ark. (33) hastanede yatan
450 ¢ocuk olguda bu oram1 %72,5 olarak bildirmistir.
Antropometrik Olctimler disinda hastanede yatan
cocuklarda malnutrisyonu saptamaktaki bir bagka
eksiklik doktor ve diger saglik personelinin hastanin
hastaneye yatirilis nedeniileilgilenirken malnutrisyonu
gozden kacirmasidir. Buna ornek olarak Ozer ve
ark.’nin (24) yaptiklari calisma verilebilir. Ozer ve ark.
(24) yaptiklar ¢caligmada hastanede yatan 350 olgunun
29’unda (%8,3) agir malnutrisyon saptamislar ancak
tiim hasta grubunda malnutrisyon tanisi ile yatirilan
hasta bulamamislardir. Calisma grubumuzda da
malnutrisyonlu olgular olmasina ragmen hastaneye
yatirilirken yatig tanilarinda malnutrisyon tanisinin
belirtilmemis oldugu goriildii. Avrupa Pediatrik
Gastroenteroloji, Hepatoloji ve Beslenme Dernegi
pediatri hastanelerinde beslenme destek ekiplerinin
kurulmasini, beslenme riski taramasinin yapilmasini,
beslenme destegine ihtiyac duyan hastalarin
belirlenmesini, yeterli  beslenme  yOnetiminin
saglanmasini, hastane personelinin egitilmesini ve
uygulamalar1 denetlemesini Onermektedir (34). Bu
calismada belgelenen pediatrik hastalarda kabul
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edilemez derecede yiiksek malniitrisyon prevalanst,
bu onerilerin uygulanmasima yonelik acil ihtiyaca
agirlik  katmaktadir. Ulkelerin gelismislik  diizeyi
ile malnutrisyon siklig1 ters oranti gostermektedir
(35). Calismamiz iilkenin sosyo-ekonomik diizeyi
nispeten yiiksek bir ili olan Konya’daki bir
iiniversite hastanesinde yapilmistir. Ulkemizin farkli
bolgelerindeki hastanelerde yatis aninda ¢ocuklardaki
malnutrisyon varliginin farkli oranlarda goriilebilecegi
diisiintilebilir.

Sonuc¢

Kronik hastaliga sekonder gelisen malnutrisyon,
mevcut tiim nutrisyonel destek imkanlar1 ve bu konuda
yapilmis caligmalarla iyi bir sekilde ortaya konmus
olmasina ragmen siklig1 yiiksektir. Gogiis hastaliklari,
enfeksiyon, norolojik hastalik tanili c¢ocuklarda
malnutrisyon  sikligr  yiiksektir. Bu  gruplarda
beslenme destegine dikkat etmek gerekmektedir.
Ancak hastaneye yatigta malnutrisyonun yeterince
taninmadig1 da goz 6niinde bulundurulmalidir.
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Abstract

Introduction: Childhood obesity is an important public health problem and rising.
The spread of unhealthy food advertisements (ads) in media may contribute to
obesity. This study aims to perform a content analysis of food ads on TV channels
in Turkey.

Materials and Methods: This cross-sectional study included 6 TV channels
with the highest ratings according to the Television Monitoring Surveys Joint
Stock Company 2016 data. Primetime (PT, 20:00-23:00 and off prime time (OPT,
17:00-19:59) time slots were taken into consideration for data collection. The data
was collected between October 13-19, 2017. For standardization, food groupings
were based on previously published literature and the Turkey Specific Food and
Nutrition Guide. Frequencies and percentages are given for descriptive statistics
and chi-square test was used to compare categorical variables.

Results: A total of 2740 food ads were evaluated. 1.732 (63.2%) of them were
found to be unhealthy, only 124 (4.5%) were healthy and 884 (32.3%) were other
types of food ads. There were more unhealthy food ads in the OPT period (65.5%)
than the PT period (60.2%) (p=0.005). The most commonly advertised unhealthy
food ads were cakes, cookies, and biscuits. Unhealthy drink ads were coke,
carbonated beverages, and aroma sodas.

Conclusion: Two of 3 food ads on Turkish TVs are unhealthy. Any child will be
Keywords exposed to an average of 96 unhealthy food ads per week in case of only 2 hours
Obesity, child, media, food, advertisement of TV viewing per day.
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Bulgular: Toplam 2.740 gida reklami degerlendirilmistir. Bunlarin 1.732’si (%63,2) sagliksiz, sadece 124’ (%4,5) saglikli ve
884’1 (%32,3) diger gida reklamu tiirtindedir. OPT déneminde (%65,5) PT doneminden (%60,2) daha fazla sagliksiz gida reklami
bulunmaktadir (p=0,005). En ¢cok yayimlanan sagliksiz gida reklamlar1 kek, kurabiye ve biskiivi iken sagliksiz icecek reklamlari

kola, gazli icecekler ve aromali soda reklamlaridir.

Sonug: Tiirkiye’deki televizyon kanallarinda yayimlanan her 3 gida reklamindan 2’si sagliksiz gida reklamidir. Bir ¢ocuk giinde
sadece 2 saat televizyon izlemesi durumunda haftada ortalama 96 sagliksiz gida reklamina maruz kalmaktadir.

Introduction

Obesity is a health problem caused by excessive
fat accumulation in the body. The prevalence of
childhood obesity on the rise all over the world and in
Turkey (1,2). According to World Health Organization
(WHO) data, the prevalence of overweight/obesity in
the world between 5-19 years has increased over the
years; from 4% in 1975 to 18% in 2016. In Turkey, the
prevalence of obesity among children and adolescents
aged 5-19 has risen dramatically from just 5% in 1975
t0 29.5% in 2016 (1).

Genetic, environmental, and behavioral factors
play roles in the increase in childhood obesity (3.4).
The obesogenic environment has been shown as
the main reason for the increase in the frequency of
obesity via contributing to weight gain. It is defined
as an unsuitable environment for weight loss and the
Media plays an important role in the formation of this
environment (5). The widespread use of unhealthy
food marketing in the Media changes the purchasing
and consumption behaviors of families and leads to
childhood obesity (4,6-8). While exposed to these
unhealthy advertisements at many points of daily life;
TV advertising has long been used by the food industry
as one of the most important means of publicity as an
effective means of reaching children (7). According
to the studies, food advertisements mainly affect
the knowledge, attitudes, and behaviors of children;
these effects can be more prominent in developing
countries (7,9,10). For this reason, in 2010, the WHO
introduced a series of recommendations regarding
the marketing of food and non-alcoholic beverages to
children and aimed to reduce the marketing effect of
foods containing highly saturated fat, trans-fatty acids,
sugar, and salt (11).

The increase in childhood obesity is an important
public health problem, given the potential impacts
of both adulthood and aging. The content of food
advertising to children is not known to TV channels
broadcasting in Turkey since there is a very limited
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number of studies on this subject. In this study, we aim
to explain the potential relationship of food advertising
with different channels and times, and to provide
suggestions for legislation on food advertising on TV.

Materials and Methods

This cross-sectional study constitutes the universe
of all television channels broadcasting in Turkey. Six
television channels with the highest ratings based
on a television viewing research company 2016 data
were included in the study. To compare the temporal
relationship, 17:00-19:59 [off prime time (OPT)] and
20:00-23:00 [prime time (PT)] times where television
was most-watched were evaluated.

Ads are divided into food ads and non-food ads.
According to Turkey’s Food and Nutrition Guide and
studies in the literature, food ads are divided into three
categories as unhealthy, healthy, and other (restaurant,
supermarket, black coffee/tea, vitamin/mineral
supplements, formula, recipe additions, etc.) and thus,
advertising categorization form was created. Foods
and beverages containing high amounts of fat, sugar
and salt are considered unhealthy. Before the data
collection process, 12 researcher assistants were given
training on forms and the data collection process, and a
team of two researcher assistants was assigned for each
channel. Data were collected between October 13-19,
2017, with individual notes regarding video recording
or advertising content. Individual notes were shared
by two researchers responsible for the channel. All ads
were evaluated, and duplicate ads were included in the
analysis.

The study protocol was approved by Pamukkale
University Ethics Committee (approval number:
60116787-020/81512, date: 05.12.2017).

Statistical Analysis

Data were evaluated in SPSS 17.0 package program.
Frequency, percentage, and averages were given for
descriptive statistics, and the number of advertisements
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per channel (food/non-food, unhealthy/healthy/other)
was calculated per hour. Chi-square test was used to
compare categorical variables, and the significance
test of the difference between two means (t-test) was
used to compare independent group differences of
continuous variables. Statistical significance level
(p)<0.05 was considered significant.

Results

A total of 7.662 advertisements were evaluated
and 35.8% of them were food advertisements. When
food ads were compared according to the channel,
day, and time characteristics, a statistically significant
difference was observed between channels and the time
of the day. The highest food advertising frequency is
43.4% on Channel 2 and more food advertisements are
published in the OPT time frame (Table 1).

When the contents of the published food
advertisements were analyzed, 1.732 (63.2%) of
the 2.740 food advertisements were unhealthy, 124
(4.5%) were healthy, and 884 (32.3%) were other food
advertisements (Figure 1). Cake/cookies/biscuits (5%),
chocolate/wafers/bars (3.2%), chips/popcorn/salted
dried fruits (2.7%) were the most frequently published
unhealthy food advertisements. Cola/sparkling/
flavored soda (4.1%) was the most frequently published

Supermarket (3.4%) and vitamin/mineral supplements
(1.7%) was among the most frequently published
advertisements (Table 2).

Table 3 shows the comparison of food
advertisements according to the channel, day, and time
characteristics on which they were televised. The most
unhealthy food advertisements were seen in channel
2 (711.9%) and there was a statistically significant
difference between the groups (p<0.001). While
64.6% of the weekday advertisements are unhealthy
food ads, 59.8% of the weekday advertisements are
unhealthy food advertisements. It was determined that
there were more unhealthy food advertisements in the

%4,5

%32,3_/|

\%63,2

unhealthy beverage advertisement. Only non-sugar m Unhealthy = Other = Healthy
dairy products (yogurt, milk, buttermilk, etc.) (1.3%)
and water/mineral water (0.2%) were the healthy food/ Figure 1. Distribution of food ads by content.
beverages. Restaurant ads constitute 4.4% of all ads.

Table 1. Comparison of food and non-food advertisements by channel, day and time characteristics

Food ads Non-food ads
n % n % P

Channel”

Channel 1 412 304 945 69.6

Channel 2 388 434 505 56.6

Channel 3 551 39.2 855 60.8 <0.001

Channel 4 468 36.5 813 63.5

Channel 5 411 33.1 832 66.9

Channel 6 510 344 972 65.6

Day of the week

Weekdays 1.932 355 3.504 64.5 0.530

Weekend 808 36.3 1418 63.7

Time frame

Prime time 1.173 34.0 2.280 66.0 0.003

Off prime time 1.567 372 2.642 62.8

Total 2.740 35.8 4922 64.2 -

“The names of the TV channels were masked to prevent advertisement
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OPT period than the PT period (p=0.005). The ratio of
the number of advertisements according to channels
and hours was determined as 6.87 for unhealthy food
advertisements. Weekday (6.93) compared to the
weekend (6.70); OPT (8.14) compared to PT (5.60)
had statistically significant more unhealthy food
advertisements (p<0.001) (Table 4).

Discussion

When compared with the studies in the literature,
the frequency of food advertisements in total
advertisements was found to be higher in our study.
According to our study, in TV channels broadcasting

in Turkey one in three ads is food ads. In another study
conducted in Malaysia in 2013, it was determined
that food advertisements accounted for 23% of all
advertisements (7). Li et al. (6) explored the extent
and nature of television food advertising in Xi’an,
China. They found that 25% of the 5.527 studies they
evaluated were food advertisements. In 2012, Ok et
al. (12), including three TV channels broadcasting
in Turkey, found that 29% of the TV advertisements
were food advertising. In 2007, Guran et al. (13) was
determined 32% as evaluating ads on 4 TV channels
broadcasting in Turkey. In another study from Iran, 4
TV channels were evaluated for a week in 2012, while
the frequency of publishing food advertisements was

Table 2. Types of food advertisements and frequency of delivery

Advertisement n %
Unhealthy food

Cakes, cookies, biscuits and so on 383 50
Chocolate, wafer, bar and so on 249 32
Chips, popcorn, salted dried fruits 208 2.7
Chewing gum 148 19
Ice cream 81 1.1
Dairy desserts 77 10
Jam, marmalade, cream chocolate, mash etc. 62 0.8
Processed meat products 39 0.5
Frozen foods 35 0.5
Prepared sauces 12 02
Prepared soups 6 0.1
High sugar and/or low fiber breakfast cereals 4 0.1
Unhealthy beverage

Cola, carbonated beverage, flavored soda 315 4.1
Dairy products with added or flavored sugar 38 0.5
Sugar added tea/coffee, cold tea/coffee 28 04
Powders for beverages 27 04
Energy drink 17 0.2
Fruit juices 3 -
Healthy food/drink

Unsweetened dairy products (yoghurt, milk, buttermilk etc.) 103 1.3
Water/mineral water 16 0.2
Greengrocery 3 -
Low-sugar, high-fiber breakfast cereals 1 -
Meat/fish/eggs 1 -
Bread/grain/rice/legume - -
Other

Restaurant 336 4.4
Supermarket 260 34
Vitamin/mineral supplements 130 1.7
Formula 37 0.5
Recipe additions (broth, oil, condiment, etc.) 35 0.5
Black coffee/tea 20 0.3
Other 66 0.9
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found to be 14.9%. In another 11 country study, the
frequency of food advertisements was determined to be
18% in 2008 (14,15).In a study conducted on Italian TV
channels in 2016-2017, it was determined that 11% of
810 commercials were food advertisements, and 72%
of them were sweet/salty snack advertisements (16).
Cheung and Louie (17) was determined that 18.4% of
10.348 advertisements were food advertisements in
Hong Kong and Kontsevaya et al. (18) was determined
that 19.2% of the advertisements broadcast on 5 TV
channels were food advertisements in Russia.
According to our findings, two out of three food
advertisements were unhealthy food advertisements.
Neville et al. (9) reported that 55% of food
advertisements broadcast on Australian metropolitan
television channels contain foods that were high in fat
and/or sugar. In the study conducted in 11 countries,

67% of food advertisements were unhealthy (15).
Studies by Ok et al. in 2012 (12) and Guran et al.
(13) in 2007 in Turkey was determined the unhealthy
food advertising frequency on TV as 81% and 88%,
respectively. Similarly, in the study that evaluated the
children's channels broadcasting in Argentina in 2014,
the frequency of unhealthy advertising was found to
be 64% (19). In 2012, unlike our study in China, the
percentage of unhealthy food advertising was found to
be lower (48%) (6).

It has been determined that the frequency of food
ads and the unhealthy food ads within them vary
according to the viewing time. This may be due to the
lack of standardization as defined by the legislation or
the lack of supervision or both. In the OPT period, in
which children spent more time at home during the day
after school and programs for children, the frequency

Table 3. Comparison of food ads by channel, day and time
Unhealthy food Healthy food Other
n %0 n % n % P
Channel”
Channel 1 182 442 40 9.7 190 46.1
Channel 2 279 719 20 52 89 229
Channel 3 325 59.0 22 4.0 204 37.0 <0.001
Channel 4 334 714 4 0.9 130 27.8
Channel 5 287 69.8 14 34 110 26.8
Channel 6 325 63.7 24 4.7 161 31.6
Day of the week
Weekdays 1249 64.6 82 42 601 31.1 0.050
Weekend 483 59.8 42 52 283 35.0
Time frame
Prime time 706 60.2 49 42 418 35.6 0.005
Off prime time 1026 65.5 75 48 466 29.7
Total 1732 63.2 124 45 884 323 -
“The names of the TV Channels were masked in order to prevent advertisement
Table 4. Distribution rates of food ads by temporal properties
) Unhealthy food (n=1732) Healthy food (n=124) Other (n=884)
Variables
n/h/c” p n/h/c p n/h/c p
Day of the week
Weekdays 6.93 <0.001 0.45 <0.001 3.33 <0.001
Weekend 6.70 0.58 393
Time frame
Prime time 5.60 <0.001 0.38 <0.001 3.31 <0.001
Off prime time 8.14 0.59 3.69
Total 6.87 - 0.49 - 3.50 -
“The unit of measure used in delivery rate is the number of ads per hour and channel (n/h/c)
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of food advertisements was higher. Similar to our
findings, another study in China in 2012 was found
that food advertisements were more widely showed
during the time-periods when children were mostly
watching the screen (6).

The majority of food advertisements are unhealthy
foods; food ads such as fruits and vegetables that
are beneficial for health were much less showed.
Similar to the findings of our study, Gallus et al.
(16) reported that fruit and vegetables were never
advertised during children’s programs, and that the
majority of food advertisements consisted of snacks
such as foods containing saturated fats, salt, and
sugar. The use of media to explain the importance of
healthy nutrition to child age groups in which food
habits are gained to a great extent and behaviors that
will determine the future health are developed can
have beneficial effects. According to our research, if
a child watches TV for only 2 hours a day, he/she is
exposed to 76 food advertisements and 59 unhealthy
food advertisements per week. In a study conducted
by Kelly et al. (15) unlike our study, it was found that
a child was exposed to 70 food advertisements and 56
unhealthy food advertisements within 2 hours. In the
study which evaluated the TV channels broadcasting
in China, these values were determined as 102 and 46,
respectively (6).

After the date of this study, a regulation on
broadcasting services was changed and the regulation
regarding the publication of food advertisements was
made. According to this regulation, it is decided that
commercial communication of food and beverages
containing food and substances which are not
recommended to be over-consumed in general nutrition
diets cannot be included with or within children’s
programs. In this context, food ads are categorized as
red, orange, and green. Food advertisements on the
red list are not allowed to be published in children’s
programs, and those on the orange list can be published
if the criteria are met. During the publication of the
program types other than children’s programs (at the
beginning, between, and at the end of the program), it is
also possible to advertise food products that cannot be
advertised in children's programs, provided that certain
warnings are placed (20). In Chile, the Food Labeling
and Advertising Law began to be implemented in 2016
to reduce the consumption of unhealthy foods. Correa
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etal. (21) examined the changes in food advertisements
on television after the legislation and found that food
advertisements containing high energy, saturated fat,
sugar or sodium decreased from 41.9% before the
regulation to 14.8% after the regulation. In Spain, a
public health law aimed at protecting children against
advertisements for unhealthy food was passed in 2011.
Campos et al. (22) analyzed food advertising aimed at
children on Spanish television in 2013 and 2018 to test
the effect of law over time and they determined that
the trends of nutritional profiles in food advertising on
television are worsening over time and the prevalence
of unhealthy food ads was higher in 2018 than in
2013. As a result, the necessity of improving laws and
increasing compliance with them was emphasized.

The strengths of the research are the fact that
the research sample covers all days of the week
and PT and OPT periods, and the use of a standard
advertising categorization form, which was created
by the researchers by scanning the literature for data
collection.

Study Limitations

The limitations of our study were that the sample
did not include some hours when children were in
front of the TV, especially in the morning hours, that
the children’s channels were not evaluated and that the
effects of the convincing methods (music, animation,
use of celebrities, promotion, etc.) used in advertising
were not examined.

Conclusion

The prevalence of food advertising on national
television channels is high. Obesity-promoting ads
constitute the majority of food ads. The frequency
of healthy food ads is low. The level of exposure to
unhealthy food advertisements during a child’s time
in front of the TV is high. This study was conducted
before the regulations on food advertisements and new
studies are needed to examine the situation after the
new regulation.
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Abstract

Introduction: During the period of social restrictions against the pandemic, the
screen time of individuals increased significantly, and youths’ mental health was
adversely affected due to the restriction of peer interactions and physical activities.
The aim of this study was to evaluate the levels of internet overuse and psychiatric
disorders in adolescents who applied to the child psychiatry outpatient clinic after
the distance education period.

Materials and Methods: A semi-structured tool, “Schedule for Affective
Disorders and Schizophrenia for School-Age Children-Present and Lifetime
Version” (K-SADS-PL) was used to assess psychiatric diagnoses and Young
Internet Addiction Test (IAT) to determine excessive internet usage. A total of 141
adolescents aged 11-18 years were recruited for this study.

Results: The average score for IAT was statistically significantly higher in the
youths with social anxiety disorder compared to those without (p=0.001) even
after controlling for socioeconomic status (SES) (p=0.007). According to the
hierarchical regression analyses, the girl gender (B=-6.899, p=0.029), younger
age (B=-1.526, p=0.032) and co-morbidity of OCD (B=5.292, p=0.042) have
statistically significantly predicted higher IAT scores in adolescents diagnosed
with anxiety disorders.

Conclusion: Identifying the common psychiatric diagnoses related to pathological
internet use in adolescents, who started face-to-face education after a long break
would enable mental health professionals to plan appropriate interventions for
problematic areas particularly in vulnerable population more quickly when similar
outbreaks recur.

Oz

Giris: Pandemiye yonelik sosyal kisitlamalarin oldugu donemde ergenlerin ekran
basinda kalma siireleri ¢ok artmus, akran etkilesimlerinin ve fiziksel aktivitelerin
kisitlanmasi nedeniyle ruh sagliklari olumsuz etkilenmistir. Bu calismanin
amaci, uzaktan egitim doneminden sonra cocuk psikiyatrisi poliklinigine
bagvuran ergenlerde internet asir1 kullanimi ve psikiyatrik bozukluk diizeylerinin
degerlendirilmesidir.

Gere¢ ve Yontem: Psikiyatrik tanilarmn degerlendirilmesi amaciyla yari
yapilandirilmis bir ara¢ olan “Okul Cag1 Cocuklari i¢cin Duygulanim Bozukluklari
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ve Sizofreni Goriisme Cizelgesi- Simdi ve Yasam Boyu” (CDSG-SY) ve internet agirt kullanimini belirlemek iizere Young Internet
Bagimlilig1 Testi (IAT) kullanilmistir. Bu ¢aligmaya 11-18 yas arasi toplam 141 ergen dahil edilmistir.

Bulgular: Sosyal anksiyete bozuklugu (SAB) olan genclerde, IAT ortalama puant SAB bulunmayanlara oranla istatistiksel olarak
anlamli derecede yiiksekti (p=0,001). Sosyoekonomik durum (SED) kontrol edildikten sonra da (p=0,007) istatistiksel anlamlilik
devam etmekteydi. Hiyerarsik regresyon analizlerinnin sonuglarma gore kiz cinsiyet (B=-6,899, p=0,029), kii¢iik yas (B=-1,526,
p=0,032) ve OKB es tanis1 (B=5,292, p=0,042) anksiyete bozukluklari tanisi bulunan ergenlerde daha yiiksek IAT puanlarini

istatistiksel olarak anlamli sekilde 6ngormiistiir.

Sonug¢: Uzun bir aradan sonra yiiz yiize egitime baslayan ergenlerde patolojik internet kullanimu ile iligkili yaygin gozlenen
psikiyatrik tanilarin belirlenmesi, benzer salginlar tekrarlandiginda ruh sagligi profesyonellerinin 6zellikle risk altindaki bireylerde
sorunlu alanlara uygun miidahaleleri daha hizli planlamasina katkida bulunacaktir.

Introduction

In the literature, “Pathological internet use” tends to
be used to refer to use the internet excessively. As the
internet/technology itself is not an object of addiction
but can be a way to reach the addicted substances and
situations, “internet addiction” isn’t sufficient to define
using internet in pathological levels. Throughout this
paper we use the term “Pathological internet use”
which has been suggested by Goniil (1). “Pathological
internet use” has been included in the psychiatric
diagnostic classifications with the mention of Online
Gaming Disorder in the “conditions for further study”
appendix in Diagnostic Statistical Manual-5 (DSM-
5) (2). But it has not yet been established whether
pathological internet usage is a separate psychiatric
diagnosis since internet/technology abuse/dependence
is co-occurred with a high rate of axis 1 psychiatric
disorders (3). During the pandemic period, due to
the restrictions, the length of time that adolescents
are required to be online, including education, and
therefore the risk of internet addiction has increased.
Besides, decreased peer interaction and indirectly
reduced stress regulation opportunities due to social
isolation caused mental health of adolescents to be
adversely affected. Worsening of interaction with
parents whose mental health was deteriorated due to
economic problems or anxiety related to the disease
have contributed to this situation, and it has been
known that adolescents with low socioeconomic status
or who already have psychiatric problems have been
more affected (4). At the same time, the appeal of
adolescents with a psychiatric diagnosis and ongoing
treatment to a doctor has been delayed due to the
social restrictions regarding pandemic (5). Despite
this interest, no one to the best of our knowledge
has determined the psychiatric disorder diagnoses
by structured interviews in adolescents brought to

outpatient clinics after a long period of distance
education. Additionally, what has been known about
internet addiction and psychopathology is largely
based on studies have tended to focus on adults and
using self-report scales (6-9). In the present study, it
was primarily aimed to determine internet excessive
use levels and psychiatric diagnoses of the adolescents
who were brought to a Child and adolescent psychiatry
outpatient clinic after a long school restriction period,
and secondly to evaluate the relationship between
pathological internet use levels and current psychiatric
diagnoses of the youths.

Materials and Methods

Adolescents aged 11-18 years who applied to
the child and adolescent psychiatry outpatient clinic
in October 2021-February 2022 when the schools
reopened after a 1.5-year break in face-to-face
education due to the pandemic were included in the
study. Patients, with autism spectrum disorder (n=2),
psychotic disorder (n=1) and clinical impression/
history of mental retardation (n=5), were not included in
the study. The data of 5 participants who were detected
to have diagnosis of special learning disorder (SLD)
and a youth with hearing loss during the psychiatric
examination were excluded from the analysis. A
small number of patients with neurodevelopmental
disorders, such as ASD and SLD were not included in
the statistical analysis to investigate the predictors of
the pathological internet use in a more homogeneous
sample.

Necessary permissions for the study were obtained
from Uludag University, Faculty of Medicine Clinical
Research Ethics Committee (date 06.10.2021 and
number 2021-14/17).

“Schedule  for
Schizophrenia for

Disorders  and
Children-Present

Affective
School-Age
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and Lifetime Version” (K-SADS-PL) was applied to
the adolescents by a child psychiatrist in an attempt
to determine the psychiatric diagnoses. A detailed
information form prepared by the researcher in which
the age, gender, parent’s education and employment
status, monthly family income, whether they had
received psychiatric treatment before, and their internet
usage areas was filled by the researcher herself out
by asking the participants. The adolescents were also
asked to fill out “Young Internet Addiction Test-short
form” (IAT).

Schedule for Affective Disorders and Schizophrenia
for School-age Children-present and Lifetime Version

K-SADS-PL was developed by Kaufman et al. (10)
for the pschiatric diagnostic assessment and revised
based on DSM-5 criteria in 2016. Turkish validity and
reliability study was carried out by Unal et al. (11).
Authors have stated that, the validity and reliability
of this adaptation has been demonstrated for wide
range of disorders. The scale, which enables to assess
psychiatric disorders other than specific learning
disorder and mental retardation, is made up of 3 parts.
In our study, during the first phase, the information
about child’s demographic findings, complaints, and
previous treatments were obtained from parents.
When any positivity was found in the second part
of the scale, in which about 200 specific psychiatric
symptoms were checked, the diagnoses were clarified
with additional symptom lists. As soon as these steps
have been carried out, in the third part, the current
functional level of the child was determined. Since it is
a semi-structured interview tool, psychiatric diagnoses
causing functional impairment were detected by the
child and adolescent psychiatrist after interviews were
carried out with the adolescent and his/her family.
Rates of the participants with subthreshold symptoms
of psychiatric disorders were also noted.

Young Internet Addiction Test (IAT)-short Form

The IAT-short form was developed by Pawlikowski
et al. (12) in accordance with the scale which was
created by Young (13) through adapting the diagnostic
criteria of pathological gambling to internet addiction.
Answers ranging from 1 to 5 are given to the questions
of the IAT-short form, which consists of 12 items.
Although the scale does not have a cut-off value, the
high total score indicates the severity of excessive
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internet use. The IAT-short form was used in a study
conducted with university students in our country (14).
It was stated that Young IAT-short form Cronbach’s
alpha coefficient was found as 0.91 in university
students and 0.86 in adolescents. Correlation
coefficient for test-retest reliability was found as 0.93
in university students and 0.86 in adolescents. Authors
have suggested the scale was a valid and reliable tool
for Turkish population as well.

Statistical Analysis

The data were evaluated by using the Statistical
Package for the Social Sciences (version 20) program.
Descriptive statistics were shown as mean-standard
deviation or percentages (%).A95% confidence interval
was used to assess the data. Although the educational
level and working status of the parents were ordinal
variables, they were accepted as dummy variables and
calculated as continuous variables in our study. The
sum of the scores was expressed as socioeconomic
status (SES). The correlation between the SES and
the IAT total score variables were tested by Spearman
correlation analysis. The IAT scores were compared
according to the presence of co-morbid psychiatric
diagnoses of the youths by adjusting the SES variable
using 1-way analysis of covariance. Finally, in order
to obtain a more homogeneous sample, children and
adolescents with anxiety disorder were grouped and
regression analysis was performed. The independent
variables that might influence IAT scores were age and
gender in the first step and comorbidity with obsessive-
compulsive disorder (OCD) in the second step. For all
analyses statistical significance was set at p<0.05.

Results

The mean age was (M=14.68, SD=1.8) of the 141
participants recruited for this study. A hundred and
three (73.0%) of the youths were girls; 38 (27.0%) of
them were boys. On average we found values for the
IAT of (M=30.82,SD=10.3). There was no statistically
significant difference in the average IAT scores in terms
of gender (139) (p=0.055). Seventy-three (67%) of the
participants have applied to the psychiatry outpatient
clinic for the first time, while 36 (33%) had been
diagnosed before. There was no significant difference
in the mean IAT total score between those diagnosed
for the first time and those already followed (t=0.707,
p=0.481). No statistically significant correlation was
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observed between IAT total score and age (p=0.070) or
SES levels (p=0.209). When the youths were divided
into 3 groups according to the scores, they got from the
IAT, it was revealed that 15 (11%) of them were in the
highest range (45-60), 56 (41.2%) of moderate range
(30-44) and 65 (47.8%) of them mild (12-29).

When the internet usage areas of youths were
evaluated; it was determined that the mean IAT
total score of the adolescents who stated that they
used social media frequently (71) was statistically
significantly higher than those who did not (20)
(t=-3.125, p=0.002, 95% CI=-13.39-2.98).
Nevertheless, it was found that the mean scores of
the adolescents who stated that they frequently used
the internet for research/study (71) were statistically
significantly lower than those who did not (21)
(t=2.914, p=.005, 95% CI=2.38-12.62). No significant
difference was identified in terms of IAT score between
those who said that they used internet frequently for
gaming and those who did not (p=0.311).

Statistical analyses showed that 134 (95%) of the
141 participants had at least one psychiatric disorder
while 87 (65.9%) of the participants had two or more
psychiatric disorders. (Table 1 shows the distribution
of present psychiatric diagnoses). Participants with
multiple psychiatric diagnoses (two or more) (85,
M=33.12, SD=10.05) had significantly higher IAT
scores than those with a single psychiatric diagnosis
(45, M=27.04, SD=10.08) (t=-3.286, p=0.001, 95%
CI=-9.74-2.42).1t’s fundamental to note that there was
a statistically significant increase in the IAT scores in
the youths with social anxiety disorder (38) compared
to those without (90) (t=-3.527, p=0.001, 95% Cl=-
10.8-3.04). No such difference was found for other
psychiatric disorders. Even after controlling for SES,
the higher IAT scores in the group with social anxiety
disorder remained statistically significant (after
adjusted for SES, p=0.007, F=5.317).

When the cases with at least one anxiety disorder
diagnosis were considered as the study group and
analyzed based on whether M. Depressive disorder/
dysthymia, OCD and ADHD diagnoses were
accompanied or not; patients with OCD diagnosis in
addition to the anxiety disorder diagnosis (25), had a
significantly higher IAT score than those without (49)
(t=-2.130, p=0.037). Further analyses were carried
out to examine the factors predicting the mean IAT
total scores in anxiety disorders group (74). The

Table 1. Distribution of psychiatric diagnoses

n %o
M. depression 68 50.7
Generalized anxiety disorder 44 32.8
Social anxiety disorder 39 29.1
Attention deficit hyperactivity disorder 33 24.6
Obsessive-compulsive disorder 29 21.6
Dysthymia 17 122
Specific phobia 14 104
Panic disorder 11 8.2
Separation anxiety disorder 7 5.2
Tic disorders 7 5
Enuresis 7 5
Trichotillomania 5 3.7
Eating disorder (including subthreshold) 4 29
Skin picking disorder 3 22
Bipolar disorder, unspecified (BD) 3 22
Kleptomania 2 1.5
Conduct disorder 2 1.5
Gender dysphoria 2 1.5
Oppositional defiant disorder 1 0.7
Post-traumatic stress disorder 1 0.7
Conversion disorder 1 0.7

age and gender variables were entered as the first
block and the results indicated that the model was
significant, and 14.3% of the variance was explained
by the model (F=5.358, p=0.007) in the hierarchical
linear regression analysis. After entry of the co-
morbidity of OCD variable at the second block, the
model was still significant (F=5.191, p=0.003) and
total variance explained by the model as a whole was
19.8% (R squared change=0.055). In the model 2; the
co-morbidity of OCD significantly predicted higher
IAT total scores in adolescents with anxiety disorders
(B=5.292, p=0.042). The gender (B=-6.899, p=0.029)
and age (B=-1.526, p=0.032) variables were still
statistically significant (Table 2).

Discussion

In the present study, internet addiction and
psychopathology were examined in a clinical sample
of adolescents when the schools reopened after a
1.5-year break in face-to-face education due to the
pandemic.

J Curr Pediatr 2023;21:84-91
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Table 2. Hierarchical linear regression analysis findings for variables predicting IAT total value in anxiety disorders group
Unstandardized coefficients
Standardized coefficients beta Sig.
B Std. Error
Model 1
Age -1.648 0.711 -0.269 0.024
Gender -6.733 3.156 -0.247 0.037
Model 2
Age -1.526 0.696 -0.249 0.032
Gender -6.899 3.079 -0.254 0.029
Co-morbidity of OCD 5.292 2.551 0.235 0.042
OCD: Obsessive-compulsive disorder, IAT: Internet Addiction Test
The majority of the subjects were girls (69.0%) in statistically significant result was present only

our study. The inclusion criteria of the study may be
responsible for this. Firstly, adolescents in the 11-to-
18 age group have been included in the study, and it
has been known that diagnoses such as mood disorders
and anxiety disorders, which are common in this age
group, are more frequent in girls than boys. Secondly,
youth with diagnoses of such as autism spectrum
disorder or specific learning disorder, which are seen
higher in boys than girls, have been excluded from the
study, since K-SADS is not suitable for detecting these
developmental disorders.

In a study conducted with middle and high school
students in Canada, spending more than 2 hours a
day on social media has been associated with higher
levels of psychological distress, suicidal ideation, and
self-rated mental health symptoms (15). In a study
from Netherlands, it has been shown that the risk of
internet addiction was increased in those who use
social networking sites (16). According to our results,
it was determined that the mean IAT total score of the
adolescents who stated that they used social media
frequently was statistically significantly higher than
those who did not. However, co-existing psychiatric
diagnoses didn’t differ related to social media usage in
the present study.

Our study revealed that the most common
psychopathologies were m. depressive disorders,
anxiety disorders, ADHD and OCD and participants
with multiple psychiatric diagnoses had significantly
higher IAT scores than those with a single diagnosis.
It is crucial to note that over half of the youths had
m. depressive disorder including sub threshold cases.
When the association between higher IAT scores
and each psychiatric diagnoses was investigated,

J Curr Pediatr 2023;21:84-91

for social anxiety disorder. Milani et al. (17) have
suggested that pathological internet use was associated
with poor interpersonal relationships and avoidant
coping behavior. As a result of a follow-up study
conducted with 2293 high school students in Taiwan,
it was determined that depression, attention deficit-
hyperactivity disorder and social phobia predicted the
occurrence of internet addiction in the follow-up (18).
Kaur (19) indicated that adolescents’ pathological
internet use levels and perceived social self-efficacy
were negatively correlated. It might have been possible
that the avoidance behavior of youths with social
anxiety was reinforced during the pandemic period,
as well as the loss of the opportunity to develop their
social skills, and the reinforcement of their negative
beliefs about themselves.

In the literature on investigating the relationship
between internet addiction and psychopathology,
there are studies examining the psychopathology of
individuals who have received a certain score from
the self-report scales in terms of pathological internet
use. In a review evaluating the relationship between
pathological internet use and psychopathology, it
was stated that there was a 75% association with
depression, 57% with anxiety disorders, 100% with
ADHD, and 60% with OCD. In the same paper, the fact
that no study reported associations with social phobia
and the heterogeneity of studies on the definition and
diagnosis of pathological internet use were emphasized
(20). Before the COVID pandemic, in two similar
studies from Turkey (21,22), adolescents who were
referred to child psychiatry outpatient clinics due to
pathological internet use complaints and co-existing
emotional-behavioral problems were examined.



Ayyildiz and Giimistas. Pathological Internet use and Psychiatric Disorders 89

Adolescents, with a Young Internet Addiction scale
score above a certain value were screened with a semi-
structured interview tool (K-SADS) in these studies.
The most common psychiatric diagnoses detected
in internet addicts according to both studies were m.
depressive disorder, anxiety disorders, and ADHD
in line with the previous results (23). Comparing
our results with these studies, it should be taken into
account that adolescents with varied levels of internet
use were evaluated in our study. Additionally, the
fact that our sample is predominantly female, and
that neurodevelopmental disorders such as SLD and
autism spectrum disorders excluded from the study
might have caused not to find a relationship between
pathological internet use and ADHD. Because, it has
been known that ADHD is more common in males and
is often seen together with other neurodevelopmental
disorders. There’s also a study that evaluated internet
addiction with IAT in adolescents with a psychiatric
diagnosis, who were followed up in an outpatient
clinic of a children's hospital, similar to our study,
but conducted before the pandemic. In that study, a
significant positive relationship was found between
IAT scores and mood disorders (24). Further, in a study
conducted with medical students before the pandemic,
those who scored 50 out of 100 in Young’s internet
addiction test were considered as internet addicts
and psychopathology was investigated. Self-esteem,
social anxiety, and depression were evaluated with
self-report scales in that study. It has been shown that
only 10.5% of the students got high scores indicating
addiction and that depression and social anxiety were
highly correlated with the IAT scores (25). This value
correlates fairly well with our study finding which
revealed that 10.9% of the adolescents’ mean IAT
scores were in the highest range.

Explanatory analyses have led us to conclude that
although internet addiction scores in the initial sample
did not differ in terms of age and gender, younger age
and female gender predicted higher IAT scores in the
anxiety disorders group. According to the results of
a 2016 study that evaluated the relationship between
internet addiction and depression in terms of gender, it
was pointed out that depression leads to excessive use
of the internet in boys, while internet overuse leads
to depression in girls (26). Investigation of gender-
specific co-morbid psychiatric conditions in cases
with pathological internet use is important in terms

of determining individual-specific interventions. Our
results would also seem to suggest that co-morbidity
with OCD were associated with higher IAT scores
in adolescents with anxiety disorders. In a study
conducted with students aged 16-18 in Greece,
internet addiction scores were found to be associated
with obsessive compulsive symptom levels (27). In
an adult study conducted with female patients with
eating disorders, a relationship was found between
compulsive buying and internet excessive use levels
(28). In another study, conducted in adult individuals
with OCD, internet addiction scores were found to be
higher compared to controls, and positively correlated
with impulsivity (29). Our results are in line with
previous studies, conducted to elucidate the nature of
Internet addiction and reported that internet addiction
was closely related to compulsion.

Finally, several weaknesses need to be considered.
To begin with, the small sample size could have
influenced the study results. The child psychiatry
outpatient clinic of the state hospital where our study
was conducted is a center with frequent referrals.
Although the number of cases admitted within a
5-month period was quite high, the sample could
have been increased by cooperating with different
centers. In this way, participants from varied socio-
cultural environments could also have been included
in the study. Another limitation is that cases who
applied to the polyclinic for the first time and were
diagnosed before were evaluated together. However,
it was observed that the majority of the youths who
were diagnosed before did not receive treatment in
the current situation. Further, the fact that the TAT-
short form was used in order to identify pathological
internet use could have affected the comparisons with
similar studies in this area. Despite this, less time-
consuming instrument represents a useful alternative
to scales’ long version especially when studying with
adolescents.

Conclusion

The principal advantage of our study is that the
psychiatric diagnoses have been determined using
a semi-structured clinical interview by a child and
adolescent psychiatrist. We hope that the current
study adds to our understanding the association with
pathological internet use and psychopathologies
of adolescents based on data from clinical samples
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during the pandemic period. Increasing findings on
relationship between pathological internet use and
psychiatric disorders has been important for a better
understanding of the mechanism of internet addiction
and the organization of appropriate/early interventions.

Ethics

Ethics Committee Approval: Necessary permissions
for the study were obtained from Uludag University,
Faculty of Medicine Clinical Research Ethics
Committee (date: 06.10.2021, decision no: 2021-
14/17).

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. Goniil AS. Pathological
2002;40:105-10.

2. American Psychiatric Association. DSM-5. Diagnostic and
Statistical Manual of Mental Disorders, Fifth Edition. Available
from: URL: https://doi.org/10.1176/appi.books.9780890425596

3. Ko CH, Yen JY, Yen CF, Chen CS, Chen CC. The association
between Internet addiction and psychiatric disorder: a review of
the literature. Eur Psychiatry 2012;27:1-8.

4. Fegert JM, Vitiello B, Plener PL, Clemens V. Challenges and
burden of the Coronavirus 2019 (COVID-19) pandemic for child
and adolescent mental health: a narrative review to highlight
clinical and research needs in the acute phase and the long return
to normality. Child Adolesc Psychiatry Ment Health 2020;14:1-
11.

5. Fegert JM, Kehoe LA, Cuhadaroglu Cetin F, Doyle M, Eliez
S, Hebebrand J, et al. Next generation Europe: a recovery plan
for children, adolescents and their families. Eur Child Adolesc
Psychiatry 2021;30:991-5.

6. Floros G, Siomos K, Stogiannidou A, Giouzepas I, Garyfallos
G. Comorbidity of psychiatric disorders with Internet addiction

in a clinical sample: The effect of personality, defense style and
psychopathology. Addict Behav 2014;39:1839-45.

7. Kumar M, Mondal A. A study on Internet addiction and its
relation to psychopathology and self-esteem among college
students. Ind Psychiatry J 2018;27:61.

8. Bernardi S, Pallanti S. Internet addiction: a descriptive
clinical study focusing on comorbidities and dissociative
symptoms. Compr Psychiatry 2009;50:510-6.

9. Alavi SS, Maracy MR, Jannatifard F, Eslami M. The effect of
psychiatric symptoms on the internet addiction disorder in
Isfahan’s University students. J Res Med Sci 2011;16:793-800.

10. Kaufman J, Birmaher B, Axelson D, Perepletchikova F, Brent
D, Ryan N. (2016). K-SADS-PL DSM-5. Pittsburgh: Western
Psychiatric Institute and Clinic.

internet use. New Symposium,

J Curr Pediatr 2023;21:84-91

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Unal F, Oktem F, Cetin Cuhadaroclu F, Cengel Kultur SE,
Akdemir D, Foto Ozdemir D, et al. Reliability and validity of
the schedule for affective disorders and schizophrenia for school-
age children-present and lifetime version, DSM-5 November
2016-Turkish  adaptation  (K-SADS-PL-DSM-5-T).  Turk
Psikiyatri Derg 2019;30:42-50.

Pawlikowski M, Altstotter-Gleich C, Brand M. Validation and
psychometric properties of a short version of Young’s Internet
Addiction Test. Computers in Human Behavior 2013;29:1212-
23.

Young KS. Internet addiction: A new clinical phenomenon and its
consequences. Am Behav Sci 2004;48:402-15.

Kutlu M, Savci M, Demir Y, Aysan F. Turkish adaptation of
Young’s Internet Addiction Test-Short Form: a reliability and
validity study on university students and adolescents. Anadolu
Psikiyatri Derg 2016;17:69-77.

Sampasa-Kanyinga H, Lewis RF. Frequent use of social
networking sites is associated with poor psychological
functioning among children and adolescents. Cyberpsychol
Behav Soc Netw 2015;18:380-5.

Kuss DJ, Van Rooij AJ, Shorter GW, Griffiths MD, Van de
Mheen D. Internet addiction in adolescents: Prevalence and risk
factors. Comput Human Behav 2013;29:1987-96.

Milani L, Osualdella D, Di Blasio P. Quality of interpersonal
relationships and problematic Internet use in adolescence. Cyber
Psychol Behav 2009;12:681-4.

Ko CH, Yen JY, Chen CS, Yeh YC, Yen CF. Predictive
values of psychiatric symptoms for internet addiction in
adolescents: a 2-year prospective study. Arch Pediatr Adolesc
Med 2009;163:937-43.

Kaur S. Gender differences and relationship between
internet addiction and perceived social self-efficacy among
adolescents. Indian J Health Wellbeing 2018;9:106-9.

Carli V, Durkee T, Wasserman D, Hadlaczky G, Despalins
R, Kramarz E, et al. The association between pathological
internet use and comorbid psychopathology: a systematic
review. Psychopathology 2013;46:1-13.

Karatoprak S, Donmez YE. Internet addiction and comorbid
psychiatric disorders in adolescents. Ann Med Res 2020;27:0504-
9.

BozkurtH, Coskun M, Ayaydin H,Adak I, Zoroglu SS. Prevalence
and patterns of psychiatric disorders in referred adolescents with
Internet addiction. Psychiatry Clin Neurosci 2013;67:352-9.

Taylor S, Pattara-Angkoon S, Sirirat S, Woods D. The theoretical
underpinnings of Internet addiction and its association
with psychopathology in adolescence. Int J Adolesc Med
Health 2017;31:/j/ijamh.2019.31 issue-5/ijamh-2017-0046/
ijamh-2017-0046.xml.

Liberatore KA, Rosario K,Marti LNCD,Martinez KG.Prevalence
of Internet addiction in Latino adolescents with psychiatric
diagnosis. Cyberpsychol Behav Soc Netw 2011;14:399-402.

Seo EH, Kim SG, Lee SK, Park SC, Yoon HJ. Internet Addiction
and Its Associations with Clinical and Psychosocial Factors in
Medical Students. Psychiatry Investig 2021;18:408.

Liang L, Zhou D, Yuan C, Shao A, Bian Y. Gender differences
in the relationship between internet addiction and depression:



Ayyildiz and Glimistas. Pathological Internet use and Psychiatric Disorders 91

27.

28.

A cross-lagged study in Chinese adolescents. Comput Human
Behav 2016;63:463-70.

Stavropoulos V, Gentile D, Motti-Stefanidi F. A multilevel
longitudinal study of adolescent Internet addiction: The role of
obsessive—compulsive symptoms and classroom openness to
experience. Eur J Dev Psychol 2016;13:99-114.

Claes L, Miiller A, Norré J, Van Assche L, Wonderlich S, Mitchell
JE. The relationship among compulsive buying, compulsive

29.

internet use and temperament in a sample of female patients with
eating disorders. Eur Eat Disord Rev 2012;20:126-31.

Sereyim S. Comparison of Individuals Diagnosed with Obsessive
Compulsive and Related Disorders with Healthy Controls in
terms of Internet Addiction (Doctoral dissertation) Ankara:
Ankara Yildirim Beyazit University Faculty of Medicine; 2018.

J Curr Pediatr 2023;21:84-91



GuUncel Pediatri

0ZGUN ARASTIRMA

The Journal of Current Pediatrics

ORIGINAL ARTICLE

Adolesanlarda Anormal Uterin Kanamaya Hematolog

Gozuyle Yaklagsim

Hematolog Approach to Abnormal Uterine Bleeding in

Adolescents

Ozge Vural* (0000-0001-7523-7553), Hilal Susam Sen** (0000-0002-1329-1287), ibrahim Eker** (0000-0002-1880-546X)

*Gazi Universitesi Tip Fakltesi, Gocuk Saglgi ve Hastaliklan Anabilim Dali, Gocuk Hematoloji ve Onkoloji Bilim Dali, Ankara, Tiirkiye
“*Afyonkarahisar Saglik Bilimleri Universitesi, Cocuk Sagligi ve Hastaliklan Anabilim Dali, Pediatri Bilim Dall, Afyonkarahisar, Tiirkiye

Anahtar kelimeler
Anormal uterin kanama, anemi, von
Willebrand hastalig1

Keywords
Abnormal uterine bleeding, anemia, von
Willebrand disease

Gelig Tarihi/Received : 06.11.2022
Kabul Tarihi/Accepted : 02.03.2023

DOI:10.4274/jcp.2023.76743

Yazigsma Adresi/Address for Correspondence:
Dr. Ozge Vural, Gazi Universitesi Tip
Fakiiltesi, Cocuk Saglig1 ve Hastaliklar1
Anabilim Dali, Cocuk Hematoloji ve Onkoloji
Bilim Dal1, Ankara, Tiirkiye

Tel.: +90 312 202 60 21

E-posta: drozgevural@yahoo.com

92

Oz

Giris: Anormal uterin kanama (AUK), menstriiel kanama diizeni, siiresi veya
miktarindaki degisiklikler icin kullanilan bir terimdir. Adolesan kizlarda
hipotalamohipofiz-over aksin immatur olmasi kanama bozukluklari, enfeksiyonlar,
endokrin bozukluklar, sistemik hastaliklar, vajina-serviks-uterus ve overi
ilgilendiren sorunlar ve ilaglar da etiyolojide sorumlu olabilir. Bu degerlendirmede
farkli disiplinler arasinda farkli yaklagimlar olmaktadir. Caligmamizda Afyon
Saglik Bilimleri Universitesi Cocuk Hematoloji Bilim Dali’nda anormal uterin
kanama tetkik ve tedavi edilen olgular1 retrospektif olarak degerlendirerek
sonuc¢larimizi paylagmak ve bu olgulara hematolojik yaklagima katki saglamay1
amacladik.

Gere¢ ve Yontem: Temmuz 2016-Eyliil 2019 tarihleri arasinda Afyonkarahisar
Saglik Bilimleri Universitesi Cocuk Hematoloji Poliklinigi’ne bagvuran 12 yas tizeri
kiz hastalardan hemoglobin degeri <12 gram/dL ve normal menstriiel periyotta 60-
80 mL iizerinde kanamas1 olanlar (3-6 ped/giin veya 10-15 ped/siklus), menstriiel
siklusu 8 giinden uzun siirenler ve menstriiel siklusu 21-28 giinden daha sik
tekrar edenler ve ¢alismaya dahil edildi ve kayitlar1 retrospektif olarak incelendi.
Hastalarin demografik 0zellikleri, bagvuru sikayetleri, bagvuru esnasindaki
tetkikleri ve hemostaz defekti varligi acisindan yapilan tetkikler, konsiiltasyonlar,
uygulanan tedaviler ve sonuglart dokiimante edilerek degerlendirildi.

Bulgular: Calismaya 39 kiz hasta dahil edildi. Hastalarin yas ortalamasi 16,2+1,5
(13,2-21.5), ilk adet yag1 12,4+1,1 (8-14) idi. Hastalarin %53.,8”inde (n=21) hb<8
g/dL, %23’iinde (n=9) hb %8-10 g/dL ve % 23’iinde (n=9) %10-12 g/dL idi, 1
hastada von Willebrand Tip 1 saptandi.

Sonug¢: Anormal uterin kanama adodlesan kiz ¢ocuklarinda aneminin 6nemli bir
nedenidir. Hastalarin oykiilerinin dikkatle alinmas1 6zellikle etiyolojiye yonelik
tetkiklerin yapilmasi, ayirici tanida kanama diatezinin; 6zellikle von Willebrand
hastaliginin g6z 6niinde bulundurulmasi, anormal uterin kanamali olgularin etkin
sagaltimi icin farkli disiplinlerin iletisim icinde olmasi ve diger disiplinlerin
konuya yaklagim hakkinda bilgi sahibi olmalar1 hastane bagvurularinin azalmasi
ve tedavi bagarisinin artmasinda énemli rol oynar.

Abstract

Introduction: Abnormal uterine bleeding (AUK) is a term used for changes in
menstrual bleeding pattern, duration, or amount. In adolescent girls, it is associated
with the immature hypothalamo-pituitary-ovarian axis, bleeding disorders,
infections, endocrine disorders, systemic diseases, vagina-cervix-uterus and
problems related to the ovary and drugs. There are different approaches between
different disciplines in this assessment. In our study, we aimed to share our results
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and contribute to the hematological approach to these cases by retrospectively evaluating the abnormal uterine bleeding examination
and treated cases in Afyon Health Sciences University Department of Pediatric Hematology.

Materials and Methods: Between July 2016 and September 2019, patients over 12 years admitted to the Afyonkarahisar University
of Health Sciences Department of Pediatric Hematology who had hemoglobin value <12 grams/dL and 60-80 mL bleeding in normal
menstrual period (3-6 pads/day or 10-15 pads/cycle), menstrual cycle lasting longer than 8 days, and menstrual cycle repeated more
than 21-28 days were included in the study and their records were analyzed retrospectively. The demographic features, admittion
complaints, consultations, treatments applied and the results were documented and evaluated.

Results: A total of 39 subjects were enrolled in the study. The mean age of the patients was 16.2+1.5 (13.2-21.5), the mean age at
menarche was 12.4+1.1 (8-14). Hb <8 g/dL in 53.8% (n=21) of patients, hb 8-10 g/dL in 23% (n=9) and 10-12 g/dL in 23% (n=9)
and von Willebrand Type 1 was detected in one patient.

Conclusion: Abnormal uterine bleeding is an important cause of anemia in adolescent girls. It is necessary to conduct investigations
for etiology and bleeding disorders especially von Willebrand disease, in differential diagnosis. The communication of different
disciplines and the knowledge of other disciplines about the approach to the subject for effective treatment of abnormal uterine

bleeding plays an important role in decreasing hospital admissions and increasing the success of treatment.

Giris

Anormal uterin kanama (AUK) menstriiel
sikluslarin siire, diizen, miktar veya zamanlamasindaki
anormalliklere verilen isimdir. Yagamlar1 boyunca tim
kadinlarin yaklasik {icte birinde goriiliir; hastaneye
bagvuran ergenlerin en sik goriilen jinekolojik
sikayetidir (1). Adodlesan donmede normal menstriiel
siklus, 21-45 giinde bir iki ile yedi giin arasinda
siiren kanamalar gseklindedir. Menstriiel sikluslar
adolesanlarin %60-80’inde menarstan sonraki iki yilda
diizensizdir (2). Genellikle anormal uterin kanamalar
menstriie]l siklusta ciddi olmayan diizensizlik olarak
karsimiza cikmakla beraber, bazi hastalarda ciddi
kanamaya ve eslik eden anemiye neden olabilecek ve
hastane yatig1 gerektirecek sekilde karsimiza ¢ikabilir.
Menstriiel sikluslardaki bozukluklar ve bazen agr ile
birliktelik yagsam kalitesini bozabilir ve okula devam
etmeyi etkileyebilir. Adet dongiilerinin ergenlik
doneminde siklikla diizensiz olusu anormalligin farkina
varilmamasina sebep olur. Bu yiizden ergenlerde
rutin ¢ocuk doktoru ziyaretleri sirasinda menstriiel
siklus mutlaka sorgulanmalidir. Addlesanlarda adet
kanamas: anemiye (Hb<12 g/dL) neden oluyorsa
patolojik olarak kabul edilmeli ve etiyolojiye yonelik
tetkikler yapilmalidir. Ergenlerde AUK tedavisi, altta
yatan etiyolojiye ve kanamanin siddetine dayanir
(3). Hemodinamik stabilitenin saglanmasi, aneminin
diizeltilmesi ve normal dongiilerin siirdiiriilmesi AUK
yonetiminde temel hedefleri olusturmaktadir. Bu
calismada Afyonkarahisar Saglik Bilimleri Universitesi
Cocuk Hematoloji Béliimii’'ne bagvuran ve anormal
uterin kanama tanisi alan hastalar retrospektif olarak
incelenerek demografik 6zelliklerinin, etiyolojilerinin
ve tedavi yonetimlerinin degerlendirilmesi amaglandi.

Gerec¢ ve Yontem

Calismamizda Temmuz 2016-Eyliil 2019 tarihleri
arasinda AUK ile Afyonkarahisar Saglik Bilimleri
Universitesi Tip Fakiiltesi Cocuk Hematoloji-Onkoloji
Poliklinigi’ne bagvuran 18 yas alt1 hastalarin dosyalari
retrospektif olarak degerlendirildi. Normal menstriiel
periyotta 60-80 mL {iizerinde kanamasi olanlar (3-6
ped/giin veya 10-15 ped/siklus), menstriiel siklusu
8 giinden uzun siirenler ve menstriiel siklusu 21-
28 giinden daha sik tekrar edenler ve cinsel agidan
inaktif olan olgular caligmaya dahil edildi. Oykiide
ailede kanama bozuklugu, ila¢ kullanim 6ykiisii ve ek
hastalik varlig1 not edildi. Laboratuvar tetkiklerinden
hemoglobin, ferritin, B12, folat, aPTT, PT, INR,
fibrinojen, vVWF, FVIII/FIX/FXI, trombosit fonksiyon
testi, FSH, LH, total/serbest testosteron, DHEA, PRL,
TSH, sT4 kaydedildi. Bagka patoloji saptanmadiysa,
hastalara hipotalamik-hipofiz-yumurtalik ekseninin
gelisimsel olgunlagmamigligl nedeniyle olusan AUK
tanist kondu.

Etiyolojik  degerlendirme  sonrasi  olgular
hemoglobin degerine gore su sekilde siniflandirildi:
Hemoglobin 10-12 gr/dL hafif anemi; hemoglobin
8-9,9 gr/dL orta anemi; hemoglobin <8 gr/dL agir
anemi. Abdominopelvik ultrasonografi ile kitle varlig,
yapisal anomaliler, diger uterus ve over patolojileri
degerlendirildi. Verilen tedaviler ve tedavi yanitlari
kayit altina alindi. AUK icin ilk degerlendirmeden
sonra hastalar en az alt1 ay takip edildi ve altinci ay
kontroliinde tedaviye yanitlar1 yeniden degerlendirildi.
Tedavi Oncesi hasta ve yakinlarindan bilgilendirilmig
onam alindi. Kurumumuz etik kurulu calismay1
onayladi.
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Istatistiksel Analiz

Hastalarin demografik verilerini, klinik verilerini
ve tedavilerini belirlemek icin tanimlayici istatistiksel
analizler yapildi. Kategorik degiskenler i¢in ki-kare
testi kullanildi. Tiim istatistiksel testler SPSS siiriim
21.0 kullanilarak yapildi.

Calisma  Afyonkarahisar ~ Saghk  Bilimleri
Universitesi Etik Kurulu tarafindan onayland: (karar
no: 2020/197, tarih: 05.05.2020).

Bulgular

Caligsmaya 39 kiz hasta dahil edildi. Hastalarin yas
ortalamasi1 16,2+1,5 (13,2-21,5), ilk adet yas1 12,4+1,1
(8-14) idi. Hastalarin %53.,8’inde (n=21) Hb<8 g/dL,
%?23’tinde (n=9) Hb %8-10 g/dL, %23’linde (n=9)
Hb %10-12 g/dL idi, bir hastada von Willebrand Tip
1 saptandi. AUK tanisiyla takipli hastalarimizin klinik
ve laboratuvar 6zellikleri 6zetlenmisgtir (Tablo 1).

Tedavide kanamay1 azaltmaya yonelik 15 (%38.5)
hastaya transamin, 17 (%43,6) hastaya kombine
oral kontraseptif, demir eksikligi olanlara demir
tedavisi, B12 vitamin eksikligi olan bir hastaya B12
vitamin destegi verildi. Tedavi ©ncesi ve sonrasi
glinde ped sayisi, hemoglobin, ferritin ve B12

diizeylerindeki degisikliklerin kargsilastirilmast Tablo
2’de gosterilmisgtir. Hastalarin tedavi 6ncesi ve sonrast
giinliik ped sayilar sirast ile ortalama 7,4+1,6 (range
6-15), 4,1+1,6 (range 2-6) (p<0,05). Hastalarin tedavi
oncesi ve sonrast Hb diizeyleri sirasiyla ortalama
8,1+2,2 (range 3,7-11,9), 11,3+1,5 (range 8-14,3)
(p<0,05). Hastalarin tedavi oncesi ve sonrasi ferritin
diizeyleri sirasiyla 9,5+9.0 (range 1,6-34,8),27,8+12.,6
(range 7,5-56,7) (p<0,05). Hastalarin tedavi 6ncesi ve
sonrast vitamin B12 diizeyleri sirasiyla 354,7+215 4
(range 94-1459), 359,8+1429 (range 134-786)
(p=0,558). Giinde ped sayisi, hemoglobin ve ferritin
diizeylerinde anlamli fark saptanirken, B12 vitamini
diizeyinde anlamli fark saptanmamustir.

Tartisma

Anormal uterin kanamalar her yasta goriilebilmekle
birlikte 6zellikle 9-11 yas arasindaki adolesanlarda sik
goriilmektedir. Bir adolesan anormal uterin kanama
ile hastaneye bagvurdugunda, jinekolojik Oykii de
dahil olmak iizere, meme gelisimi, aksiller pubik
killanma menstriiel siklusun baglangi¢ zamanini da
iceren ayrmtili tibbi 6ykii alinir. Menstriiel oykiide,
adet diizenini belirlemek Onemlidir (4). Uluslararasi

Tablo 1. Hastalarin klinik ve laboratuvar ozellikleri

n=39
Parametre -

Ort = SS (min-maks)
Yas (y1l) 16,2+1,5 (13,2-21.5)
Menars yasi (yil) 12,4+1,1 (8-14)

Ped veya tampon say1si/giin

74%1,6 (6-15)

Kanama olan giin sayis1

8.2+5.6 (4-30)

Hemoglobin (g/dL)

8,1+22 (3,7-11.9)

Lokosit (103%/mm?)

6,7+2.2 (3,3-12,6)

Trombosit (103/mm?)

282 3+87,6 (100-445)

SS: Standart sapma, min-maks: Minimum-maksimum, Ort: Ortalama

Tablo 2. Hastalarin tedavi 6ncesi ve sonrasi bulgulari

Tedavi oncesi (n=39) Tedavi sonrasi (n=39) p
Min-maks Ort + SS Min-maks Ort + SS
Giinde ped sayist 6-15 74+1,6 2-6 4,1+1,6 <0,005
Hemoglobin 3,7-11.9 8,1+22 8-143 11,3+1,5 <0,005
Ferritin 1,6-34,8 9,5£9,0 7,5-56,7 27.8+12,6 <0,005
B12 94-1459 354742154 134-786 359,8+142.9 0,558

SS: Standart sapma, Ort: Ortalama, Min-maks: Minimum-maksimum

J Curr Pediatr 2023;21:92-7




Vural ve ark. Adélesanlarda Anormal Uterin Kanamaya Yaklasim 95

Jinekoloji ve Obstetrik Federasyonu (FIGO) anormal
uterin kanama ve menstriiel sikluslari tanimlama ve
siiflamada kullanilan terminolojiyi standardize etmek
icin Onerilerde bulunmugtur. FIGO’ya gore menstriiel
dongiiler 24-38 giinde bir olmali, <24 veya >38 giin
anormal, siiresi 8 giinden fazla ise uzamis olarak
tanimlanmaktadir (1).

Ayrintilt bir cinsel 6ykii, hamileligi ve hatta cinsel
istismart belirlemek i¢in 6nemlidir. Cinsel olarak aktif
hastalarpelvikmuayenedenge¢cmelidir.Kontrasepsiyon
kullanimi ve cinsel yolla bulasan enfeksiyon oykiisii
de sorgulanmalidir. Pelvik patolojileri diglamak icin
abdominopelvik ultrasonografi yapilmalidir  (5).
Anovulatuvar dongiiler, olgunlasmamis hipotalamik-
hipofiz-over ekseni, hipotiroidizm, hiperprolaktinemi
ve polikistik over sendromu gibi bozukluklar AUK
nedenlerindendir.

Ik adet kanamasindan itibaren olan agir menstriiel
kanama ciddi anemiye neden olabilir. Anemi adet goren
kadinlarda diinya capinda yaklasik %30 civarinda
goriiliirken bu oran Giiney Asya ve Afrika’nin bazi
bolgelerinde %60°a ulagsmaktadir (6). Agir menstriiel
kanama semptomu olan kadinlarin %25’inde demir
eksikligi anemisi oldugu gosterilmistir (7). Knol ve
ark.’nin (8) yaptig1 bir ¢calismada AUK ile bagvuran
hastalarin %46°’sinda anemi goriildiigii bildirilmistir.
Anemi gelisen adolesanlarda yorgunluk, halsizlik
yasam kalitesini etkilemektedir. Ozellikle gelismekte
olan iilkelerde sosyo-ekonomik ve kiiltiirel nedenlerle
yeterli beslenemeyenlerde gelisen demir eksikligi
anemisi anormal uterin kanamaya bagh olan
aneminin derinlesmesine neden olmaktadir (9).
Anemi ile bagvuran hastalarda altta yatan nedeni
bulmak tedavinin basarist icin Onemlidir. Anemi
ile bagvuran adolesan kiz cocuklarinda anormal
uterin kanama goéz Oniinde tutulmas: gereken bir
durumdur (10). Bizim ¢aligmamizda anormal uterin
kanama nedeniyle bagvuran hastalarin tiimiinde
anemi goriildii. Calismanin  Cocuk Hematoloji
Polklinigi’ne gelen hastalar arasinda yapilmis olmast,
anemisi olan AUK’lu adolesanlarin ileri tetkik
amacityla yonlendirilmis olmast da bu duruma neden
olmakla birlikte anormal uterin kanamasi olan kiz
cocuklarinda anemi sikliginin fazla oldugu da daha
once bildirilmigtir. Hastalarin %53,8’inde (n=21)
agir, %23’iinde (n=9) orta, % 23’iinde (n=9) ise hafif
anemi saptandi. Calismamizda hastalarin baglangi¢
hemoglobin ve ferritin diizeyleri uygun tedavi ile

anlamli olarak yiikselmistir. Hastanin annesinin veya
kiz kardesinin adet Oykiisii, ayrintili fizik muayene,
ailede endokrinopati veya hematolojik bozukluklar
(hipo-hipertiroidizm, polikistik over sendromu, vWD)
Oykiisli ve ameliyat sonrasi kanama 6ykiisii de onemli
ipuglar1 saglar. Altta yatan hemostatik bozukluklar
genel olarak kabul edilenden daha yaygin olabilir.
Jinekolojik anormallikleri olmayan agir menstriiel
kanamas1 olan hastalarin yaklagik %5-20’sinde altta
yatan bir kanama bozuklugu tespit edilmigtir (11). Agir
menstriiel kanamasi olan premenopozal kadinlarda
yapilan bir calismada hastalarin % 29’unda altta yatan
bir kanama bozuklugu saptandi. Bunlardan 6 hastada
von Willebrand hastalig1, 4 hastada faktor XI eksikligi
ve 1 hastada faktor VII eksikligi tanist kondugu
bildirilmistir (8). Cok ¢esitli hemostatik bozukluklar
anormal uterin kanama ile iligkilendirilebilmekle
birlikte von Willebrand hastaligi (vWh) Onemli
bir neden ve katkida bulunan faktdr olarak kabul
edilmigstir (12). Amerika Birlesik Devletleri’nde
Hastalik Kontrol ve Onleme Merkezleri tarafindan
yapilan son olgu kontrol calismasinda “menorajili”
kadinlarin %10,7’sinde vWhtespitedildigibildirilmistir
(13). Ulkemizden yapilan bir calismada Kanbur ve ark.
(14) Hacettepe Universitesi Thsan Dogramaci Cocuk
Hastanesi’ne Mayis 1999°dan Nisan 2002’ye kadar
menoraji nedeniyle bagvuran 47 kiz1 inceledi. Bu
calismada 47 hastanin 3’iinde (%06) primer pihtilasma
bozuklugu saptandi (2 vWD, 1 faktor XI eksikligi)
(14). Bu nedenle menarsta uzamis ve fazla kanamasi
olan kizlar hematolojik bozukluklar agisindan
arastirtlmalidir (15). Bizim calismamizda bir hastada
(%2,5) von Willebrand hastalig1 saptandi. Menoraji
kanama bozukluklarinin tek semptomu olabilir bu
nedenle klinisyenler anormal uterin kanamanin
nedeni olarak koagiilopatinin farkinda olmalidir.
Ayrica, Amerikan Obstetrik ve Jinekoloji Birligi,
anormal uterin kanama veya menoraji ile bagvuran
18 yasin altindaki kizlarda kanama bozukluklarinin
degerlendirilmesini 6nermektedir (16). A¢iklanamayan
menoraji, genellikle endometriyal ablasyon ve/veya
histerektomi gibi cerrahi miidahaleleri tetikler. Altta
yatan kanama bozuklugu varsa, bu girisim gereksiz
olabilir ve aslinda asir1 kanama ve gereksiz kan
tiriinlerinin kullanilmasi riski olusturabilir bu nedenle
etiyoloji iyi belirlenmelidir (17).

Adolesan donemde diizensiz adet kanamalarinin
en sik goriilen endokrinolojik nedeni PKOS’tur
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(18). Kronik anovulasyon nedeniyle PKOS’ta
diizensiz kanamalar goriilebilir (19). Ayrica tiroid
hormonlarmin  ovarian reseptorlerini  etkiledigi
ve dolayisiyla iireme fonksiyonlarint etkiledigi
bilinmektedir. Attia ve ark. (20) tiroid disfonksiyonu
ile menstriiel bozukluklar arasinda anlamli bir iligki
bildirmigtir. Literatiirde AUK’da hormonal tedavi ile
diger tedavi yontemlerinin etkinligini karsilastiran az
sayida randomize ¢alisma bulunmaktadir. Fraser ve
McCarron (21) 1991 yilinda AUK’li hastalarda oral
kontraseptif, mefenamik asit, diisiik doz danazol ve
naproksen iizerinde caligmig ancak gruplar arasinda
anlamli bir iligki bulamamiglardir. Lethaby ve ark.
(22) tarafindan yapilan bir ¢aligmada orta diizeyde
kanitlar kombine oral kontraseptiflerin alt1 ay siire ile
kullanimmin AUK olan kadinlarda AUK’yi %12 ile
%77 arasinda (plasebo alan kadinlarda %3’e kiyasla)
azalttigin gostermektedir. NSAID’ler veya uzun etkil
progesteron ile kombine hormonal kontraseptiflerin
karsilagtirmalr etkinligini belirlemek icin yeterli kanit
yoktu (22). Calismamizda Hb diizeyi 12 g/dL’nin
altinda olan hastalarin tedavi 6ncesi ve sonrast Hb
ve ferritin diizeyleri karsilastirildiginda anlamli fark
goriildii. B12 diizeyleri karsilagtirildiginda anlamli
fark goriilmedi. Caligmamizda hormonal tedavi alan
17 (%43,6) hastada, tedavi Oncesi ve sonrasinda
hemoglobin konsantrasyonlarinda istatistiksel olarak
anlamli fark saptandi. Bu hastalarin tedavi dncesi ve
sonrasi giinde ped sayist karsilagtirildiginda anlaml
fark goriildii. Asir1 adet kanamasi olan addlesanlarda
en sik goriilen koagiilopati vWh’dir ve popiilasyonun
%1’ini etkiler (16). Bir hastamiza vWH Tip 1 tanisi
kondu; bu hastaya adet donemlerinde traneksamik asit
tedavisi uyguland1 ve bu tedavi ile kanamalar1 kontrol
altina alindi.

Sonuc¢

Adolesanlarda AUK  tedavisi, altta yatan
nedenin ve aneminin ciddiyetinin dikkatli bir
sekilde degerlendirilmesine dayanir. Hemodinamik
instabiliteyi kontrol etmek ve menstriiel kanamanin
diizenlenmesi acil yoOnetim hedefleridir. Acil
miidehalenin ardindan kanamanin kaynagini bulmali,
organik nedenleri belirlemeli ve gerekiyorsa demir
eksikligini tedavi etmelidir. Menars, c¢ocukluktan
ergenlige gecis yapan adolesanin hayatinda doniim
noktasidir. Asirt ve uzun siireli kanama bu dénemde

J Curr Pediatr 2023;21:92-7

sadece jinekolojik degil sosyal bir problemdir. Aile
ve adolesan bu durum hakkinda bilgilendirilmeli ve
hem tibbi hem de psikolojik danigmanlik verilmelidir.
Adolesanlarin  menstriiel bozukluklar1 konusunda,
saglik personelinin egitilmesi ve menorajinin ayirici
tanisinda  koagiilopatilerin  diisiiniilmesi gerektigi
bilincinin artirilmasi tanida gecikmenin onlenmesine
yardimci olacaktir.
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Abstract

Introduction: X-linked hypophosphatemic is a result of a mutation which leads
to loss of function in the phosphate-regulating endopeptidase homolog X-linked
(PHEX) gene. The case is here presented of a patient followed up for XLH rickets,
with the formation of a stop code through frame-shifting mutation in the PHEX
gene.

Case Report: An 18-month old male infant presented at our clinic with the
complaint of curvature in the legs. In the physical examination of the infant, height
was measured as 78 cm (-1.67 SDS) and weight was 12.5 kg (0.52 SDS). Deformity
was present in the frontal protusion, the wrist widths and the legs. Laboratory test
results were determined as phosphorus: 2.3 mg/dL (n=3.5-4.7), calcium: 9.8 mg/
dL (n=8.5-10.5) , alkaline phosphatase (ALP) 707 IU/L (n=40-150), 25(OH) D
vitamin: 18 pg/L (n=18-40), PTH: 79 pg/mL (n=15-68), and tubular phosphorus
reabsorption was low (71%). Visualisation on wrist radiographs of collapse
in the metaphyseal sections of the radus and ulna and metaphyseal irregularity.
Conventional treatment was started. Next generation sequence analysis of the
proband revealed the presence of a hemizygous c¢.281_288delTTCCCGAA
(plle94ArgfsTER14) frameshift variant in PHEX gene. This novel variant is
pathogenic according to the ACMG criteria, and not reported in any database
before. While full-fill clinical recovery was not achieved with conventional
treatment and some complications occured, Burosumab treatment was started.
Conclusion: Here presented of a patient who was diagnosed with XLLH, and was
then determined with a novel mutation in the PHEX gene. The current treatment
options directed at the basic pathology render genetic diagnosis more important in
cases of hypophosphatemic rickets.

Oz

Giris: X’e bagh hipofosfatemik (XLH) rikets fosfat diizenleyici endopeptidaz
homolog X (PHEX) geninde fonksiyon kaybina yol acan bir mutasyon sonucunda
gelismektedir. Burada, XLH tanist ile izlenen ve PHEX geninde novel bir
mutasyon saptanan olgu sunulmaktadir.

Olgu Sunumu: On sekiz aylik erkek bacaklarla egrilik nedeniyle bagvurdu. Fizik
muayenesinde boyu 78 cm (-1,67 SDS) ve agirhigr 12,5 kg (0,52 SDS) olarak
olciildii. Frontal bolgede belirginlesme, bilekte genisleme ve bacaklarda o bind

deformitesi mevcuttu. Laboratuvar incelemesinde fosfor: 2,3 mg/dL (n=3.5-
4.,7), kalsiyum: 9,8 mg/dL. (n=8,5-10,5), alkalen fosfataz 707 IU/L (n=40-150)
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idi. 25(OH) D vitamini: 18 pg/L (n=18-40), parathormonu 79 pg/mL (n=15-68) ve tiibiiler fosfor geri emilimi diistiktii (%71).
Bilek grafisinde radius ve ulnanin metafiz boliimlerinde diizensizlik ve canaklagma vardi. Olguya hipofosfatemik rikets tanisi
ile konvansiyonel tedavi baglandi. Yeni nesil dizi analizi ile PHEX geninde cerceve kaymasi mutasyonuna yol acan hemizigot
¢.281_288delTTCCCGAA (p.11e94ArgfsTER 14) varyant: tespit edildi. Bu yeni varyant, ACMG kriterlerine gore patojenik ve daha
once herhangi bir veri tabaninda rapor edilmemistir. Konvansiyonel tedavi ile tam klinik diizelme saglanamayinca ve tedavi ile
iligkili komplikasyonlar olugsmasi iizerine olguya Burosumab tedavisi baglandi.

Sonug: Burada PHEX geninde yeni bir mutasyon saptanan bir olgu sunulmustur. Burosumab gibi temel patolojiye yonelik mevcut
tedavi segenekleri, hipofosfatemik ragitizm olgularinda genetik taniy1 daha 6nemli hale getirmektedir.

Introduction

As XLH causes the loss of phosphorus from the
kidneys, it is the most frequently seen form of rickets
characterised by hypophosphatemia, with a frequency
of 1/20,000. The disease forms as a result of mutation in
the PHEX genelocalisedon XP22.1(1). The PHEX gene
encodes a protein named phosphate-regulating neutral
endopeptidase (2). This protein suppresses serum
levels of the phosphatonin, fibroblast growth factor 23
(FGF-23). Inactivating mutations in PHEX result in an
upregulation of FGF-23 expression. Elevated levels of
serum FGF-23 downregulates renal sodium-phosphate
transporters and increase urinary phosphorus excretion.
It also reduces the absorption of phosphorus from the
intestine by restricting the synthesis of active vitamin
D (3). While phosphate salts and active vitamin D
metabolites have been used in treatment for many
years, it is currently known that differentiation of
XLH from other hypophosphatemic rickets types can
change the treatment approach (4).

The case is here presented of a patient who
presented at the rickets clinic, was diagnosed with
XLH, and was then determined with a novel mutation
in the PHEX gene.

Genomic DNA was isolated from peripheral blood
nucleated cells. The amino acid coding regions of
the relevant genes were amplified with the Osteo-
GeneSGKit DensidadOsea-CE 57 Genes kit and
sequenced in the Illumina MiSeQ system. The
Genomized Database was used in the analysis of the
data, and the IGV_2.3.6 program was used in the
visual evaluation of the data.

Case Report

An 18-month old male infant presented at our
clinic with the complaint of curvature in the legs.
There had been no previous complaints in the patient
history, and the curvature in the legs had been noticed

as the infant started to walk. There was no parental
consanguinity and the infant had been born at term as
the first pregnancy. The mother was short in height,
with curvature in the legs (Patient’s pedigree is shown
in Figure 1). In the physical examination of the infant,
height was measured as 78 cm (-1.67 SDS) and weight
was 12.5 kg (0.52 SDS). Deformity was present in
the frontal protusion, the wrist widths and the legs.
Laboratory test results were determined as phosphorus:
2.3 mg/dL (n=3.5-4.7), calcium: 9.8 mg/dL (n=8.5-
10.5), alkaline phosphatase (ALP) 707 IU/L (n=40-
150), 25(0OH) D vitamin: 18 pg/L (n=18-40), PTH: 79
pg/mL (n=15-68) and tubular phosphorus reabsorption
was low (71%). The diagnosis of hypophosphatemic
rickets was made from the visualisation on wrist
radiographs of collapse in the metaphyseal sections of
the radius and ulna and metaphyseal irregularity.
Conventional treatment was started for the patient
at the recommended doses of 30 mg/kg/day phosphate
and 20 ng/kg/day calcitriol.In the 6™ month of treatment,
ALP and PTH levels returned to normal. In the second
year of treatment, nephrocalcinosis developed. At
the age of 5 years, the height of the patient was SDS
-1.87 and rachitic findings continued, more evidently
in the lower extremity bones. Next generation
sequence analysis of the proband revealed the
presence of a hemizygous c¢.281_288del TTCCCGAA

L

o
o

Figure 1. Pedigree of patient.
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(p.lle94ArgfsTER14) frameshift variant in PHEX gene
(Figure 2). Sanger sequencing confirmed this variant
in heterozygous manner in his mother demonstrating
true hemizgosity. This novel variant is pathogenic
according to the ACMG criteria and not reported in
any database before. While full-fill clinical recovery
was not achieved with conventional treatment and
some complications occured, Burosumab was planned
to use as a treatment option.

Discussion

The genetic basis of XLH disease is a mutation in
the PHEX gene leading to function loss (1). Mutation
result in increased synthesis and secretion of fibroblast
growth factor 23 (FGF-23) (5). By leading to reduced
gene expression of sodium-phosphate co-transporters
(NaPi-Ila and NaPi-Ilc) in the apical surface of
proximal renal tubule cells, increased FGF-23 impairs
proximal renal tubular re-absorption of phosphate (6).
In addition, increased FGF-23 activates CYP24A1
enzyme by inhibiting CYP27B1 enzyme and decreases
the level of 1.25-dihydroxyvitamin D (1.25(OH)2D),
which is the active metabolite of vitamin D in the
circulation (7).

Human byl | bk | |12 063,67- 22,005,491

Chronic hypophosphatemia leads to reduced bone
mineral density and the weighting of clinical symptoms
varies in each case. Patients most frequently present
with the complaint of curvature in the legs, as in the
current case. In growing children, the main skeletal
findings are progressive bowing in the extremities,
anteromedial torsion in the tibia and short height.
These findings improve with medical treatment
but the majority are not completely eliminated.
The main finding of rickets on radiographs is
metaphyseal irregularity. Typical laboratory findings
are hypophosphatemia and low/normal 1.25 (OH)2D
vitamin level. The serum alkaline phosphatase level
increases and serum calcium and 25 OH D vitamin
levels usually are normal (8). Conventional XLH
treatment consists of phosphate salts and active
vitamin D preparates (9). Higher treatment doses are
associated with nefrocalsinozis and could improve
bone deformities (10). In recent years, a treatment
option has come to the fore which targets the main
pathogenesis of XLLH rickets. Excessive action of FGF-
23 is causing XLH, therefore the inhibition of FGF-23
activities to be new candidate for treatment (11,12).
Burosumab is a recombinant human IgG1 monoclonal
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Figure 2. Integrative genomic view of ¢.281_288delTTCCCGAA (p.lle94ArgfsTER14) hemizygous change in PHEX gene in exon 3.
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antibody that inhibits FGF-23 activity. In phase 1
and phase 2 studies including adults diagnosed with
XLH, treatment with Burosumab has been shown to
correct phosphate re-absorption and thus normal levels
of serum phosphorus and 1.25 (OH),D are recovered
(13). In a phase 2 study of children, Burosumab was
shown to improve phosphorus metabolism and reduce
the severity of rickets (4,14).

Burosumab treatment is superior to conventional
management of the condition in both adults and
children and has been transformative for the treatment
of XLH (15). The current treatment options directed
at the basic pathology render genetic diagnosis more
important in cases of hypophosphatemic rickets. The
case has been presented here of a patient determined
with a novel mutation in the PHEX gene.
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Abstract

Introduction: Thrombosis is less common in childhood compared to adults and
is usually acquired. Here, we present a patient who had recurrent thrombosis
in different organs and was diagnosed with lupus secondary antiphospholipid
syndrome (APS) when the lupus anticoagulant test was positive in the follow-
up, which we treated quickly and effectively considering possible catastrophic
prognosis due to kidney involvement in the same week.

Case Report: Fifteen-year-old girl who presented to the emergency department
with complaints of sensitivity, pain, and swelling in her left leg. Her medical history
revealed recurrent thrombosis attacks and development of mental retardation after
a seizure at around the age of three, and no underlying disease had been identified
to date. Her family history revealed that her aunt had complained of hand swelling
after cold exposure. No significant finding was detected in her thrombophilia panel.
A thrombophilia panel was conducted, but no significant findings were detected.
Due to a positive lupus anticoagulant test, the patient was diagnosed with APS. The
diagnosis of systemic lupus erythematosus was also considered secondary to APS
after positive results for anti-nuclear antibody (ANA) and dsDNA tests. Due to
the recurrent thrombosis attacks and kidney involvement, a possible catastrophic
outcome was considered. In addition to the on going heparin, warfarin, and aspirin
therapy, high-dose steroids, cyclophosphamide, intravenous immunoglobulin, and
5 sessions of plasmapheresis were administered, and all treatments were met with
a positive response.

Conclusion: In this case presentation, we wanted to emphasize that despite the
difficulties in the differential diagnosis of thrombosis in children and especially
the diagnosis of catastrophic antiphospholipid syndrome (CAPS), prompt and
effective treatment can be life-saving.

Oz

Giris: Tromboz ¢ocukluk doneminde erigkine kiyasla daha nadir goriilmekte olup
genellikle edinsel nedenlidir. Burada farkli organlarda tekrarlayan tromboza sahip
ve ayni hafta i¢inde bobrek tutulumunun da olmasi nedeniyle olasi katastrofik
gidis diisiinerek hizli ve etkin bir sekilde tedavi ettigimiz, izleminde de lupus
antikoagiilan testi pozitif saptanarak lupusa sekonder antifosfolipit sendromu
(APS) tanist alan hastamizi sunuyoruz.

Olgu Sunumu: On bes yasinda kiz hasta acil servise sol bacakta hassasiyet, agri
ve sislik yakinmalariyla bagvurdu. Oykiisiinden tekrarlayan tromboz ataklar1 ve
yaklagik ii¢ yaglarinda gegirilen konviilziyon sonrasi mental retardasyon gelistigi
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sonrasi ellerde morarma sikayeti haricinde bagka 6zellik yoktu. Trombofili panelinde anlamli bulgu saptanmadi. Lupus antikoagiilan
test pozitifligi olmasi nedeniyle APS tanist alan hastada anti niikleer antikor (ANA) ve dsDNA testleri pozitif saptanarak sistemik
lupus eritamatozus tanisina sekonder APS diisiiniildii. Hastanin tekrarlayan tromboz ataklarinin olmasi ve bobrek tutulumunun da
tespit edilmesi nedeniyle olasi katastrofik gidis diisliniildii. Baglanmis olan heparin, warfarin ve aspirin tedavisine ek olarak yiiksek
doz steroid, siklofosfamid, intravendz immiinoglobulin ve 5 seans plazmaferez uygulandi ve tiim bu tedavilere olumlu yanit alindi.
Sonug: Bu olgu sunumumuzda ¢ocuklarda trombozun ayirici tani ve 6zellikle katastrofik antifosfolipid sendrom (CAPS) tanisindaki
zorluklara ragmen, zaman kaybetmeden etkin bir tedavinin hayat kurtarici oldugunu vurgulamak istedik.

Introduction

Thrombosis is a rare condition in childhood
compared to adults, and changes in blood flow, vessel
wall and blood levels of coagulation factors play
a role in its formation (1,2). It has been shown that
acquired factors cause thrombosis more frequently
than inherited factors in childhood thrombosis (3).
Although antiphospholipid syndrome (APS) is rare
in childhood and adolescence, it is one of the main
acquired causes of symptomatic thromboembolism
in the pediatric population (4). Catastrophic
antiphospholipid syndrome (CAPS) is a disease that
causes rapid development of thrombosis in various
organs, leading to dysfunction and failure in the
presence of antiphospholipid antibodies (aPL) (5).
CAPS is a life-threatening condition that needs to
be treated early (6). Anticoagulation, antiplatelet
agents, corticosteroids, intravenous immunoglobulins
(IVIG) and plasmapheresis are treatments with proven
efficacy in CAPS (7). We present our patient, who was
diagnosed with a possible CAPS, whose treatment was
started quickly and effectively, and thrombosis was
taken under control with plasmapheresis.

Case Presentation

Fifteen-year-old girl initially presented to the
emergency department with complaints of tenderness,
pain and swelling in the left leg. The patient with
mental retardation had discomfort and fever for the
last few days. She had pain in her left leg and had no
history of trauma. On physical examination, there was
redness, tenderness, limitation of movement in the left
thigh, and edema of the leg. Her fever was 37.8 °C,
heart rate was 96/min, and blood pressure was 126/78
mmHg. In her past history, it was learned that she had
convulsions at the age of three, and then the patient
regressed mentally. No cranial radiological imaging
was performed at that time. All neurometabolic
tests were performed in this application for mental

retardation in the patient and were found negative.
The patient, who had no convulsions for ten years, was
not using anticonvulsive drugs. In the family history,
there were no other features except for her aunt; who
experienced cyanosis in her hands after contact with the
cold. The patient had no history of COVID-19 contact
and COVID-19 PCR was negative. In laboratory
examinations of the patient, the platelet value was
114,000/mm?® and the erythrocyte sedimentation rate
was 44 mm/hour. Of the coagulation tests, prothrombin
time and activated partial thromboplastin time were
found to be mildly elevated. In the thrombophilia
panel; protein C 42 (55-111) and protein S 39.6 (52-
92) levels were low, and antithrombin level 98.2
(79.4-112) was normal. The low levels of protein C
and S detected in our patient were probably due to
consumption during the acute thrombosis period
and control examination was planned during the
remission period of the disease. No mutation of factor
V-Leiden and Prothrombin G20210A was detected.
Homocysteine level, lipoprotein (a) level, factor VIII,
IX, X, XI activities was normal. In the examinations
made during this period MTHFR C677T heterozygous
and MTHFR A1298C heterozygous mutations were
detected. There was no evidence of hemolysis in
the peripheral smear of our patient. Direct Coombs
test was negative and reticulocyte count, LDH and
haptoglobulin were normal. Kidney ultrasonography
was normal. Low molecular weight heparin (100 1U/
kg/dose) treatment was started for the patient who
was hospitalized. Warfarin (0.1 mg/kg) treatment was
started in the follow-up of this treatment. The patient,
whose deep vein thrombosis improved in the follow-up,
was admitted to our hospital again in the second week
due to cyanosis, pallor and coldness on the fingertips of
both hands while under antithrombotic treatment. On
examination, the patient’s general condition was good
and vital signs were normal. The capillary filling time
was very prolonged on the fingertips of both hands, the
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skin was cold, and there was cyanosis, especially on
the distal phalanges of the 4" fingers (Figure 1). Pulses
were detected in both upper and lower extremities, and
the flows were normal in the upper extremity Doppler
examination. Having a family history of Raynaud’s
phenomenon, mental retardation and previous seizures
[lupus with possible central nervous system (CNS)
involvemen], mild hematuria and proteinuria (lupus
with possible kidney involvement) in our patient
suggested the diagnosis of antiphospholipid antibody
syndrome (APS). When hematuria and proteinuria
were detected, Doppler US performed to the patient
revealed no pathology in the renal arteries and veins.
To confirm the diagnosis of APS, lupus anticoagulant
and anti cardiolipin antibodies tests were performed
(about 12. week) and found positive. All laboratory
tests performed on the patient are given in Table 1.

In our patient, a probable diagnosis of CAPS
was considered because of the presence of aPL, the
development of clinical findings within one week,
venous thrombosis in the leg, arterial thrombosis in the
fingertips of both hands and kidney involvement (8).
In addition to antithrombotic and hydroxychloroquine
treatments, two doses of IVIG 1 g/kg, three doses of
pulse methyl prednisolone every other day, and one
dose of pulse cyclophosphamide (750 mg/m?) were
administered, and the thrombosis in the fingertips
improved. However, despite all these treatments, a
very dramatic response was obtained with five sessions

Figure 1. Cyanosis seen especially in the 4" distal phalanx.

J Curr Pediatr 2023;21:102-6

of plasmapheresis treatment applied to the patient

due to the recurrence of her findings in the follow-up

(Figure 2).

Table 1. Blood and urine analysis values of patient

Value (reference)

Blood
Hb (g/dL) 10.7 (13.6-17.2)
Htc (%) 33.5(38-44.1)

White blood cell count (mm?)

9.8 (4.3-10.3)

Platelet count (mm?)

114 (156-373)

Erythrocyte sedimentation rate
(mm/h)

44 (1-20)

Blood urea nitrogen (mg/dL)

17 (5.1-16.8)

Creatinine (mg/dL) 0.5 (0.57-1.25)
C3 (mg/dL) 111 (83-193)
C4 (mg/dL) 13 (15-57)

Cardiolipin IgM (MPL U/m)-
basaline and 12. week

18.3-18.4 (0-18)

Cardiolipin IgG (GPLU/mL)-

basaline and 12. week 6.7-<3 (0-18)
Antinuclear antibody 2.6 (0-1.2)
Antibody to ds-DNA 127 (0-20)
Anti-beta 2 glycoprotein 1 IGM 2.3 (>18 Positive)
Anti-beta 2 glycoprotein 1 IGG 5.4 (>18 Positive)
Lupus anticoagulant-basaline and 1.91-2.14 (0-1.2)

12. week

Lupus anticoagulant confirmatory
test-basaline and 12. week

55.3-41.0 (30-38)

Prothrombin time- 12.6 (10-14)
Prothrombin time-International

normalized ratio (PTZ-INR) 1.1(08-12)
Activated partial thromboplastin

time (APTT) 35.4 (23-35)
Protein C (%) 42 (55-111)
Protein S (%) 39.6 (52-92)

Antithrombin-%

98.2 (79.4-112)

Fibrinogen (mg/dL) 204.53 (150-350)
D-Dimer (mg/dL) 0.37 (0-0.55)
Dipstick urine analysis

Specific gravity 1.015

pH 6

Blood +2

Protein +1

Protein/creatinine (mg/mg)

1
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Discussion

In this case report, we are highlighting that
thrombotic diseases, which occur less frequently in
children than in adults, can be severe and potentially
fatal. They also mention that different mechanisms are
involved in the development of venous and arterial
thrombosis, with factors such as endothelial damage
and platelet function being more important in the case
of arterial thrombosis, while stasis and disorders in the
coagulation-fibrinolytic system are more relevant in
venous thrombosis (1,2). Our patient experienced both
venous and arterial thrombosis at separate occasions.

It has been shown that acquired factors cause
thrombosis more frequently than inherited factors in
childhood thrombosis (3). The most common cause of
thrombophilia among genetic disorders is the Factor
V Leiden mutation (8). Factor V Leiden mutation was
not detected in our patient. The prothrombin gene
mutation is the second most common genetic change,
and this mutation was not detected in our patient
(9). In our patient, protein C and S levels were low.
Considering that these values may be low at the time
of acute thrombosis and during heparin and warfarin
treatment, it is planned to repeat these tests at the end
of the treatment and/or when the patient is in complete
remission.

The patient without a family history of thrombosis
was assessed for the presence of APS common
cause of acquired thrombophilia, and APS was also

Figure 2. Post-treatment image.

considered because the lupus anticoagulant test and
antiphospholipid antibodies were positive. Childhood
APS is a rare, acquired multisystem autoimmune
condition with venous and arterial thromboembolic
events (10). It may occur secondary to an autoimmune
disease such as systemic lupus erythematosus (SLE)
or as a primary clinical syndrome. Although APS is
rare in childhood and adolescence, it is one of the main
acquired causes of symptomatic thromboembolism in
the pediatric population (4). Our patient's ANA and
dsDNA test results were positive and had borderline
CNS and kidney involvement, it was considered to be
APS secondary to SLE. At the same time, convulsion
at the age of 3 years old was evaluated as CNS
involvement of lupus. Thrombosis is a well-known
clinical entity in SLE, and it is multifactorial. The most
important risk factor is the presence of APL antibody.
However, approximately 40% of adults with SLE who
are negative for APL antibody are diagnosed with
thrombosis, indicating the importance of other risk
factors such as inflammation and disease activity (11).

For the clinical and laboratory diagnosis of APS,
one or more anti-phospholipid antibodies [lupus
anticoagulant (LA), anti-cardiolipin (aCL) IgG/IgM,
anti-B2 glycoprotein I (anti-82 GPI) IgG/IgM] should
be positive twice with an interval of at least 12 weeks
at medium or high titer (12). aPL and LA values of our
patient were planned to be checked after 12 weeks and
acute treatment was started.

In European pediatric APS registries, the rate of
venous thrombosis is 60%, arterial thrombosis is
30%, mostly in small vessels, and both arterial and
vein involvement is reported at an even lower rate
(13). Arterial involvement was observed in our patient
after venous involvement. Hematological findings
are seen in 30-50% of non-thrombotic involvements
in APS. Among these, there are conditions such as
Evans syndrome, autoimmune hemolytic anemia,
and immune thrombocytopenia. Livedo reticularis
and Raynaud’s phenomenon may also occur (13).
Our patient had only the findings of Raynaud’s
phenomenon among these findings.

CAPS is a disease that causes rapid development of
thrombosis in various organs, leading to dysfunction
and failure in the presence of aPL (5). CAPS is a
rare condition seen in 1% of patients with APS (7).
Classification criteria for CAPS were established in
2002 and validated in 2005 (5,14). However, these
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criteria were created for classification, not diagnosis.
CAPS criteria; it is defined as clinical involvement
of at least three organ systems and/or tissues with
histopathological evidence of small vessel occlusion
and laboratory confirmation of the presence of aPL
antibody (11). According to the updated Sapporo
criteria, at least one clinical and one laboratory criteria
are required for the definitive diagnosis of APS (15).
In our patient, a possible diagnosis of CAPS was
considered because of the presence of aPL antibodies,
the development of clinical findings within one week,
venous thrombosis in the leg, arterial thrombosis in
the fingertips of both hands and kidney involvement.
Hematuria and proteinuria were evaluated as renal
involvement even though the Doppler was normal
and biopsy could not be performed. Anticoagulation,
antiplatelet agents, corticosteroids, IVIG and
plasmapheresis are treatments with proven efficacy in
CAPS (7). It is stated in the literature that rituximab
can be used in patients who do not respond to all of
these treatments.

In conclusion, we present a possible CAPS case
who received high-dose steroids, cyclophosphamide,
IVIG and five sessions of plasmapheresis in addition
to heparin, warfarin and aspirin treatment and received
a positive response from these treatments. It is aimed
to emphasize that tombophilia tests in the acute phase
of the disease may be misleading in children with
recurrent thrombosis and there may be more serious
underlying acquired conditions.
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