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makale islem Ucreti uygulamamaktadir.

The Journal of Pediatric Research'nin kisaltmasi JPR'dir, ancak kaynaklarda
kullanilirken J Pediatr Res seklinde belirtiimelidir. Uluslararasi indekslerde
ve veritabaninda, derginin adi The Journal of Pediatric Research, ingilizce
kisaltmasi J Pediatr Res olarak kaydedilmistir.

Dergiye kabul edilen eserlerin 6zglin ve daha &nceden baska ortamlarda
yayinlanmamis olmasi esas alinir. Yayin icin dergiye yollanan her yaz
hakem degerlendirmesine gonderilir. Yazarlar 6 hafta icinde stregle ilgili
haberdar edilir. Degerlendirme sonucunda basilmasi kabul edilen yazilar
dergide basilir ve dergi web sayfasi olan http://www.jpedres.org adresinde
yayinlanir.

Yazilarin bilimsel ve etik sorumluluklari yazarlara, telif hakki ise JPR'ye aittir.
Yazilarin iceriginden ve kaynaklarin dogrulugundan yazarlar sorumludur.
Yazarlar, yayin haklarinin devredildigini belirten onay belgesini (Yayin
Haklari Devir Formu) yazilari ile birlikte gondermelidirler. Bu belgenin
tim yazarlar tarafindan imzalanarak dergiye gonderilmesi ile birlikte
yazarlar, gonderdikleri calismanin baska bir dergide yayinlanmadigi ve/
veya yayinlanmak Uzere incelemede olmadigi konusunda garanti vermis,
bilimsel katki ve sorumluluklarini beyan etmis sayilirlar.

Dergiye yayimlanmak Uzere génderilen tim yazilar ‘iThenticate’ programi
ile taranarak intihal kontrollinden ge¢mektedir. Intihal taramasi sonucuna
gore yazilar red ya da iade edilebilir.

The Journal of Pediatric Research’te yayinlanmak amaciyla génderilen
ve etk kurul onayr alinmasi zorunlulugu olan deneysel, klinik ve ilag
arastirmalari icin uluslararasi anlasmalara ve 2013'te gbzden gegirilmis
Helsinki Bildirisi'ne uygun etik kurul onay raporu gereklidir (http://
www.wma.net/en/30publications/10policies/b3/). Etik kurul onayi ve
“bilgilendirilmis gontlli onam formu” alindigi arastirmanin “Gereg ve
Yontem” boliminde belirtimelidir. Deneysel hayvan calismalarinda ise
yazarlar, “Guide for the care and use of laboratory animals” (http://
oacu.od.nih.gov/regs/guide/guide.pdf) dogrultusunda hayvan haklarini
koruduklarini belirtmeli ve kurumlarindan etik kurul onay raporu almalidir.

Yayin, direkt ya da indirekt ticari baglant iceriyorsa veya calismaya
materyal destegi veren bir kurulus varsa, yazarlar kullanilan ticari Grln, ilag,
firma vs. ile ticari hicbir iliskisinin olmadigini ya da var ise nasil bir iliskisinin
oldugunu (konsultan, diger anlasmalar), editére sunum sayfasinda
belirtmek zorundadir.

Arastirmalara yapilan her tirli yardim ve diger desteklerin alindigi kisi ve
kuruluglar beyan edilmeli ve cikar catismasiyla ilgili durumlari agiklamak
amaciyla Cikar Catismalari Bildirim Formu doldurulmalidir.

Tum yazilar, editor ve editor yardimailari ile danisman hakemler tarafindan
incelenir.

The Journal of Pediatric Research bagimsiz, ényargisiz ve cift-kér hakemlik
ilkeleri cercevesinde yayin yapan streli bir yayin organidir. Hakemler,
yazinin konusuyla ilgili uluslararasi literatirde yayinlari ve atiflari olan

AV

bagimsiz uzmanlar arasindan secilmektedir. Makale bas editore ulasinca
degerlendirmeye alinir ve bdlim editoriine gonderilir. BOIUm editéri ilk
degerlendirmeyi takiben makaleyi hakemlere génderir. Hakemler 21 giin
icinde kararlarini bildirmelidirler. Bolum editérl hakem kararlarina kendi
degerlendirme ve Onerisini ekleyerek bas editére gonderir ve son karari
hakemlerin gérusleri dogrultusunda bélim editort verir. Hakemlerin kararlari
birbirleriyle celiskili ise dergi editéri gerektiginde yeni hakem atayabilir.
Dergide yayinlanacak yazilari degerlendiren hakemler dergide belirtilen
danismanlar ve gerekirse yurt ici/disi konu ile ilgili uzmanlar arasindan
secilir. Yazarlar, yayina kabul edilen yazilarda, metinde temel dedgisiklik
yapmamak kaydi ile editor, editdr yardimcilari, biyoistatistik uzmani ve
ingilizce dil uzmaninin diizeltme yapmalarini kabul etmis sayilir.

incelemeye sunulan arastirmada olasi bir bilimsel hata, etik ihlal stiphesi
veya iddiasiyla karsilasilirsa, bu dergi verilen yaziyi destek kuruluslarin veya
diger yetkililerin sorusturmasina sunma hakkini sakli tutar. Bu dergi sorunun
dizglin bicimde takip edilmesi sorumlulugunu kabul eder ancak gercek
sorusturmayi veya hatalar hakkinda karar verme yetkisini Gstlenmez.

Yayin Politikasi ve Makale Yazim Kurallari asagida belirtilen maddeler
“Recommendations for the Conduct, Reporting, Editing, and Publication
of Scholarly Work in Medical Journals (ICMJE Recommendations)” (2016,
http://www.icmje.org/) temel alinarak hazirlanmistir.

Arastirma makalelerinin hazirligi, sistematik derleme, meta-analizleri ve
sunumu ise uluslararasi kilavuzlara uygun olmalidir:

Arastirma makalelerinin haziriginda sistematik derlemeler ve meta
analizler icin asagidaki tasarim klavuzlari:Randomize calismalar icin;
CONSORT (Moher D, Schultz KF, Altman D, for the CONSORT Group. The
CONSORT statement revised recommendations for improving the quality
of reports of parallel group randomized trials. JAMA 2001; 285:1987-91)
(http://www.consort-statement.org/).

Sistematik derleme ve meta-analizlerin raporlamalari icin; PRISMA (Moher
D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group. Preferred Reporting
[tems for Systematic Reviews and Meta-Analyses: The PRISMA Statement.
PLoS Med 2009; 6(7): e1000097) (http://www.prisma-statement.org/).

Tanisal degerli calismalar icin; STARD (Bossuyt PM, Reitsma JB, Bruns DE,
Gatsonis CA, Glasziou PP Irwig LM, et al, for the STARD Group. Towards
complete and accurate reporting of studies of diagnostic accuracy: the
STARD initiative. Ann Intern Med 2003;138:40-4) (http://www.stard-
statement.org/).

Gozlemsel calismalar igin; STROBE (http://www.strobe-statement.org/).

Meta-analizleri ve godzlemsel calismalarin sistematik derlemeleri icin;
MOOSE (Stroup DF Berlin JA, Morton SC, et al. Meta-analysis of
observational studies in epidemiology: a proposal for reporting “Meta-
analysis of observational Studies in Epidemiology” (MOOSE) group. JAMA
2000; 283: 2008-12).

GENEL KURALLAR

Yazilar sadece cevrim-ici olarak kabul edilmektedir. Yazarlarin makale
gonderebilmesi icin  Journal Agent web sayfasina (http://www.
journalagent.com/jpr/) kayit olup, sifre almalari gerekmektedir. Bu sistem
cevrim-ici yazi gonderilmesine ve degerlendiriimesine olanak tanimaktadir.
Bu sistem ile toplanan makaleler Web of Science-Emerging Sources
Citation Index (ESCI), Directory of Open Access Journals (DOAJ), EBSCO,
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CINAHL Complete Database, ProQuest, Index Copernicus, Tlbitak/Ulakbim
TR Dizini, TurkMedline ve Turkiye Atf Dizini kurallarina uygun olarak
sisteme alinmakta ve arsivlenmektedir.

Makale gonderimi yapilirken sorumlu yazarin ORCID (Open Researcher
ve Contributor ID) numarasi belirtiimelidir. http://orcid.org adresinden
Uicretsiz olarak kayit olusturabilir.

Sayfa diizeni: Ozgiin Arastirmalar, klinik arastirma, klinik gézlem, yeni
teknikler, deneysel ve laboratuvar calismalarini kapsar. Ozgiin arastirmalar,
baslik, 6zet, yazinin ana konusu ile ilgili anahtar kelimeler, giris, gereg
ve yontem, bulgular, tartisma, tesekkdr, kaynaklar, tablolar, resimler
bolimlerini icermelidir. Ozet bélimi, “Oz" bashg ile yazilmalidir. Metin
“Times New Roman” yazi stili, 12 punto, 1,5 satir araligi ile yazilmalidir.
Metnin tima 2500 kelimeyi gegmemelidir. Olgu Sunumlari, nadir gorilen
ya da tani ve tedavide farklilik gosteren, mevcut bilgilerimize katkida
bulunan, edgitici olguyu/olgulari icermeli, giris, olgu sunumu, tartisma
bollimlerini kapsamalidi. Metnin timU 1500 kelimeyi gecmemelidir.
Derlemeler glincel bir konuyu, bagimsiz, literatlr bilgisini de icerecek
sekilde derinlemesine inceleyen yazilardir. Metnin timi 18 adet A4
sayfasini gegmemelidir. Editére Mektuplar yayinlanmis makaleler hakkinda
ya da gincel pediatrideki gelismeleri iceren 1000 kelimeyi ge¢gmeyen ve
kaynak belirten yazilar olmalidir. Ozet bélimi icermez. Kaynak sayisi 5
ile sinirhdir.

Kisaltmalar: Kelimenin ilk gectigi yerde parantez icinde ve tim metin
boyunca kullanilir. Uluslararasi kullanilan kisaltmalar icin “Bilimsel Yazim
Kurallar” kaynagina basvurulabilir.

Editére sunum sayfasi: Gonderilen makalenin kategorisi, daha énce
bagka bir dergiye gdnderilmemis oldugu, var ise ¢alismayr maddi olarak
destekleyen kisi ve kuruluslar ve bu kuruluslarin yazarlarla iliskileri, makale
ingilizce ise; ingilizce yéniinden kontroliiniin ve arastirma makalesi ise
biyoistatistiksel kontrollnin yapildigr belirtiimelidir.

KAYNAKLAR
Kaynaklarin gergekliginden yazarlar sorumludur.

Metin icinde: Kullanilan kaynaklar, ilgili climlenin icinde veya sonunda
parantez icinde belirtilmelidir. Eger, kullanilan kaynagin yazar/yazarlari
ciimle basinda belirtiliyorsa, kaynak isimden hemen sonra gelecek sekilde
parantez ici olarak yazilmalidir. Tim yazilarda Turk yazarlarca yapilmis yerli
veya yabanci yayinlarin kullaniimasina 6zellikle dikkat edilmeli ve Turkge dil
kurallarina uyulmasina 6zen gésterilmelidir.

Kongrelerde sunulan bildiriler, basilmamis yayinlar, tezler, internet kaynakl
adresler, kisisel gérisme ya da deneyimler kaynak olarak belirtiimemelidir.
Adi gecen kaynaklardan bahsedilmek isteniyorsa, yazida gectigi cimlenin
sonunda kaynak numarasi belirtiimeden, acik yazi ile parantez icine
alinarak kaynagin niteligi belirtiimelidir.

Kaynaklar béliimiinde: Kaynaklar metin icerisinde gegis sirasina
gore Arap rakamlari ile numaralandirimalidir. Kaynaklarda tim yazarlar
belirtilmelidir. Ancak yazar sayisi 6'dan fazla olan calismalarda ilk 3 yazarin
adi yazilmali, daha sonra Tiirkce makalede (ve ark.), ingilizce makalede (et
al.) eki yapiimalidir. Dergilerin isimleri Index Medicus'ta kullanilan stillere
gore kisaltilmalidir.

Kaynak yazilimi igin 6rnekler:

Dergi: Yazar(lar)in soy isim(ler)i ve yazar isim(ler)inin ilk harfi, makale
basligl, dergi adi (dergide belirtilen orijinal kisaltmasi), yil, cilt ve sayfa
numaralari.

A-VI

Ornek: Koening JQ. Air pollution and asthma. J Allergy Clin Immunol
1999;104:717-22.

Kitap: Yazar(lar)in soy isim(ler)i ve yazar isim(ler)inin ilk harfi, bolim
basligl, editorin(lerin) ismi, kitap ismi, kacinc baski oldugu, basildigi sehir,
basim yeri, yayinevi, basim yili ve sayfa numaralari.

Ornek: Fletcher CDM, Unni KK, Mertens F Genetics of Tumours of Soft
Tissue and Bone. Lyon, France, IARC Press, 2002. p. 225-419.

Kitap boliimii: Yazar(lar)in soy isim(ler)i ve yazar isim(ler)inin ilk harfi,
bolim ve kisim, editérin(lerin) ismi, kitap adi, basim yeri, yayinevi adi,
basim yili, sayfa numaralari.

Ornek: Whitsett JA, Pryhuber GS, Rice WR. Acute respiratory disorders.
In: Avery GB, Mac- Donald MG (eds). Neonatology: Pathophysiology
and Management of the Newborn, 5t ed. Philadelphia, Lippincott
Williams&Wilkins, 1999;505-15.

RESiIM, TABLO, GRAFiK VE SEKILLER

Tum gorsel materyaller metnin sonunda ayri birer sayfa olarak
hazirlanmalidir. Sekil, resim, tablo ve grafiklerin aciklamalari makale
sonuna eklenmelidir. Orijinal filmler, EKG kayitlari gibi belgeler kesinlikle
yollanmamalidir. Renkli resimlerin masraflari yazarlar tarafindan bizzat
karsilanacaktir.

Resimler: Resimlere metindeki gegis sirasina gére numara verilmeli ve kisa
birer baslik yazilmalidir. Baska bir yayindan alinti yapiliyorsa yazili baski izni
birlikte yollanmalidir. Fotograflarin ayrintilari secilmeli, JPEG formatinda ve
en az 300 dpi (¢6zUndrlik) olarak kaydedilimelidir.

Tablolar, Grafikler, Sekiller: Tim tablolara, grafiklere ve sekillere
metinde gecis sirasina gore numara verilmeli ve kisa birer baslk
yazilmalidir. Tablolar yazida gecis siralamasina gére Romen rakamlariyla
(1, 1) siralandiriimali ve baslik tasimalidir. Sekiller gegis siralamasina gore
Arap harfleri (1,2) ile siralanmalidir. Kullanilan kisaltmalar alt kisimda
mutlaka aciklanmalidir. Ozellikle tablolar metni aciklayici ve kolay anlasilir
hale getirme amaci ile hazirlanmali ve metnin tekrari olmamalidir. Olgu
sunumlarinda en ¢ok 2 sekil veya resim kullaniimalidir.

BiYOISTATISTIK

Arastirma bulgularinin denetlenebilirligini saglamak icin, arastirma ddzeni,
orneklem, yontem, bilimsel yaklasimlar ve uygulamalar tanimlanarak
kaynaklari sunulmalidir.

w

Anlamlilik sinirt olarak secilen “p” degeri ile birlikte uygun hata ve belirsizlik
paylari (glven araliklari, vs) belirtiimelidir. Kullanilan istatistiksel terimler,
kisaltmalar ve semboller tanimlanmali, kullanilan yaziim (software)
belirtilmelidir. istatistik terminolojisi (random, signifikant, korelasyon, vs.)
istatistik disi anlamlarda kullaniimamalidir.

Verilerin ve analizin tim sonuglari tablo, sekil veya grafik olarak “Bulgular”
boliminde, kullanilan biyoistatistiksel yontemler ve uygulama ayrintilari
yazinin “Gere¢ ve Yontem” boliminde veya ayri bir baslk altinda
sunulmalidir.

YAZI CESITLERI
Ozgiin Arastirmalar

Klinik arastirma, klinik gozlem, yeni teknikler, deneysel ve laboratuvar
calismalarini kapsar. Ozgiin arastirmalar; baslik, 6zet, yazinin ana konusu
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ile ilgili anahtar kelimeler, giris, gere¢ ve yontem, bulgular, tartisma,
calismanin kisithliklari, sonug, tesekkir, kaynaklar, tablolar, grafikler,
resimler bolimlerini icermelidir. Baslik, 6zet ve anahtar kelimeler Turkce
ve ingilizce olarak yazilmalidir. Makale yukarida belirtilen yazim kurallari
ile yazili 16 A4 sayfasini asmamalidir.

Bashk sayfasi: Makalenin basligi, kisa baslk, yazar isimleri ve yazar
bilgilerini kapsayan sayfadir. Sirasiyla su tanimlar yapiimalidir;

1. Makalenin bashdi (Tirkce ve ingilizce) mimkin oldugunca kisa ve
aciklayici olmali, bosluklar dahil 135 karakteri gecmemeli, kisaltma
icermemelidir.

2. Kisa baslik (Tiirkce ve ingilizce), en fazla 60 karakterden olusmalidir.

3. Yazar isimleri (yazarlarin isimleri tam olarak kisaltimadan yazilmalidir,
yazarin akademik gorevi yazilmamalidir) ve bagli bulundugu kurumlar.

4. iletisim kurulacak yazarin ismi, adresi, telefon ve faks numarasi ile
e-posta bilgileri.

5. Bilimsel toplantilarda sunulan ve &zeti kongre kitabinda yer almis
eserlerin toplanti yeri ve tarihi.

Oz: Yazinin ana hatlarini iceren, en fazla 200 kelimeden olusan 6z Tiirkce
ve Ingilizce olarak hazirlanmalidir. Oz bélimiinde kaynak gésteriimemeli,
kisaltmalardan mimkin oldugunca kacinilmalidir. Yapilacak kisaltmalar
metindekilerden bagimsiz olarak ele alinmalidir.

Arastirma makalelerinde 6z 5 alt baslik olarak hazirlanmalidir:
Amagc: Calismanin amaci acikga belirtilmelidir.

Gereg ve Yontemler: Calisma tanimlanmali, standart kriterleri, randomize
olup olmadigi, retrospektif veya prospektif oldugu ve varsa istatistiksel
yontem belirtilmelidir.

Bulgular: Calismanin detayli sonucu verilmeli, istatistik anlamlilik derecesi
belirtilmelidir.

Sonug:  Calismanin  sonuglarini  yansitmali,  klinik  uygulanabilirligi

tanimlamali, olumlu ve olumsuz yonleri gosterilmelidir.

Anahtar Kelimeler: En az 3, en ¢ok 5 anahtar kelime 6zetin sonunda yer
almalidir. ingilizce anahtar kelimeler “Medical Subject Headings'e (MESH)
uygun olarak verilmelidir ~ (www.nlm.nih.gov/mesh/MBrowser.html).
Turkce anahtar kelimeler ise MESH terimlerinin aynen cevirisi olmalidir.
Anahtar kelimeler uygun nitelikte ve standart terminolojide yaziimalidir.
Turkce anahtar kelimeler “Turkiye Bilim Terimleri” arasindan secilmelidir.
Yazarlar  bilgilendirme igin  http://www.bilimterimleri.com adresini
kullanabilir.

Arastirma makalelerinde ana metin asagidaki basliklari icermelidir;

Giris: Konu hakkinda kisa ve 6z bilgi verilmeli, calismanin amaci belirtimeli,
bunlar literatir bilgisi ile desteklenmelidir.

Gere¢ ve Yontem: Calisma plani verilmeli, randomize olup olmadig,
retrospektif veya prospektif oldugu, denek sayisi, 6zellikleri, calismaya dahil
edilme ve dislanma kriterleri, kullanilan istatistiksel yontem belirtilmelidir.

Bulgular: Elde edilen sonuglar belirtilmeli, tablo ve resimler numara
sirasiyla verilmeli, sonuglar uygulanan istatistiki analiz yontemine gore
degerlendirilmelidir. Gorsel materyallerin yazim kurallari hakkinda gerekli
bilgi “Genel Kurallar” bashg altinda bulunan “Resim, Tablo, Grafik ve
Sekiller” bolimdnde bulunmaktadir.

Tartisma: Elde edilen degerler olumlu ve olumsuz ydnleriyle tartisilmali,
literatr ile karsilastirimali, calismadan elde edilen sonug vurgulanmalidir.

Sonug: Calismadan elde edilen sonug vurgulanmalidir.

Tesekkiir: Her turli gikar catismasi, finansal destek, bagis ve diger
editéryal (istatistik analiz, ingilizce/Tirkce degerlendirme) ve/veya teknik
yardim var ise metnin sonunda sunulmalidir.

Kaynaklar: Kaynaklarin gercekliginden yazarlar sorumludur. Kaynaklarin
yazim kurallari hakkinda gerekli bilgi “Genel Kurallar” bashdi altinda
bulunan “Kaynaklar” bélimunde bulunmaktadir.

Olgu Sunumlan

Nadir gorilen, tani ve tedavide farklilik g&steren, mevcut bilgilerimize
yenilerini ekleyip, katki saglayan olgular icermelidir. Tirkce ve ingilizce
baslik, 50 kelimeyi asmayan, yapilandirimamis 6zet ve anahtar kelimeler
ilk sayfada yer almalidir. Sunum metni, giris, olgu sunumu, tartisma ve
kaynaklardan olusmalidir. Metnin timi yukarida bahsedilen yazim kurallari
cercevesinde 1500 kelimeyi gegmemelidir. Olgu sunumlari icin en fazla 10
kaynak kullaniimalidir.

Derlemeler

Bir bilgi ya da konunun klinikte kullanilmasi icin vardigi son diizeyi anlatan,
tartisan, degerlendiren ve gelecekte yapilacak olan calismalara yon veren
bir formatta hazirlanmalidir. Dergi yalnizca davetli derleme kabul eder
ve yayinlar. Derleme basvurusu yapiimadan once konunun editor ile
gorusulmesi onerilir.

Glncel bir konuyu, bagimsiz, hicbir farkli gorisi 6ne c¢ikarmadan
derinlemesine inceleyen yazilardir. Yazinin ilk boliminde Tirkge ve
ingilizce baslk, 6zet, anahtar kelimeler bulunmalidir. Ozet balimi
yapilandiriimamalidir.  Konuda gecen her alintinin kaynagr mutlak
gosterilmelidir. TUm 18 A4 sayfayl gecmemelidir.

Editére Mektuplar

Yayinlanmis makaleler hakkinda ya da glincel pediatrideki, bilimsel ve
sosyal yonden irdeleyen veya ¢zellikle The Journal of Pediatric Research
Dergisi‘nde yayinlanan yazilarla ilgili soru veya katki icerikli 1000 kelimeyi
ge¢cmeyen ve kaynak belirten yazilar olmalidir. Baslik ve ézet bolumleri
icermez. Kaynak sayisi 5 ile sinirlidir.

REKLAMLAR

Reklamlar icin Editor ile gorustlmelidir. Derginin dis ve i¢ kapaklar ile i¢
sayfalarinda renkli reklam yayinlanmasi mamkinddr.

YAYIN HAKKI

Derginin her trll yayin hakki séz konusu kurumlara aittir.

The Journal of Pediatric Research, Ege Cocuk Vakfi (ECV) tarafindan
desteklenen, Ege Universitesi Tip Fakdltesi, Cocuk Saghdi ve Hastaliklari
Anabilim Dali'nin yayin organidir.

YAZISMA

Prof. Dr. Ozgiir Codulu

The Journal of Pediatric Research

Ege Univgrsitesi Tip Fakiltesi, Cocuk Saghgi ve Hastaliklari Anabilim Dali,
Bornova, Izmir, Turkiye

Tel.: +90 232 390 10 05-390 10 31

Faks: +90 232 390 13 57

E-posta: ozgur.cogulu@ege.edu.tr
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processing charges.
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be denoted as J Pediatr Res when referenced. In the international index and
database, the name of the journal has been registered as The Journal of
Pediatric Research and abbreviated as J Pediatr Res.

A manuscript will be considered only with the understanding that it is an
original contribution that has not been published elsewhere. All manuscripts
submitted to the journal for publication are peer-reviewed. Authors shall be
informed within a period of 6 weeks about the process. Upon review, those
manuscripts, which are accepted, shall be published in the journal and issued
on the http://www.jpedres.org official internet address.

The scientific and ethical liability of the manuscripts belongs to the authors and
the copyright of the manuscripts belongs to the JPR. Authors are responsible
for the contents of the manuscript and accuracy of the references. All
manuscripts submitted for publication must be accompanied by the Copyright
Transfer Form [copyright transfer]. Once this form, signed by all the authors,
has been submitted, it is understood that neither the manuscript nor the
data it contains have been submitted elsewhere or previously published and
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Editorial / Editorden

Degerli Okurlar,

Elinizde tuttugunuz say1 dergimizin 2017 yilina ait son karma (Tiirkce ve Ingilizce) sayisidir. Bu say1 ile dergimizin gecis dénemi
tamamlanmis olacaktir. Devaminda, 2018 icin Science Citation Index-Expanded ve 2019 i¢in PubMed gibi indekslerce taranmay1
hedefliyoruz. Bu doruklara, hep birlikte siz okurlar, yazarlar, hakemlerimiz ile birlikte emek ve azimle ulasacagimiza inaniyoruz. The
Journal of Pediatric Research (JPR) ailesini ayakta tutan ve yiikselten “takim ruhudur”; bu takim ruhu ki size hastalarin tanisin1 koyduran;
ekip calismasi yaptiran ve devaminda bizlerle paylasmay1 saglayandir.

Sizlere bu sayida dort farkli konuda derleme sunuyoruz: Turner sendomu; ila¢ dist zehirlenmeler; yenidogan taramalar1 ve stiperior
mezenterik arter sendromu. Gurur duyarak iilkemizin degisik yerlerinde yapilmis 8 adet arastirmay1 begeninize takdim ediyoruz. Hep
birlikte cocukluk cagi alt solunum yolu enfeksiyonlarinda idrarda amino-terminal pro-brain natritiretik peptid 6lctimiintin klinik
siddetinin bir gostergesi olup/olmadigini; giiniibirlik laparoskopik kolesistektomiyi etkileyen faktorler nelerdir; talasemik cocuklar
hangi endokrin problemler ile karsilasir ve cocuklarda nobet 6z-yeterlik dlgeginin dogrulayici ve aciklayici faktorleri nelerdir sorulariin
yanitini aramaya davet ediyoruz.

Sevgili okurlar, bildiginiz gibi 1-30 Kasim aras1 prematiire bebek farkindalik ay1 olarak ilan edilmesi nedeni ile biz de dergimizde bu konuyu
irdeleyen ti¢ giizel arastirmayi sizinle paylasmak istedik: “Prematiirite ve sorunlari konusunda farkindalik diizeyinin degerlendirilmesi”;
“Kritik hasta yenidoganlarin annelerinde ardisik ve es zamanh siit sagmanin etkinlik ve konforu” ve “Pediatrik Periferal Intravensz
Olgeginin Tiirkce giivenirligi ve yenidogana uyarlanmasi”. Ayrica, iki yenidogan-prematiir olgu 6rnegi (iboprofen sonrasi gelisen spontan
intestinal perforasyon ve subgrup uyusmazligi olan olgu) ile de bu konuyu vurgulamak istedik.

Son olarak iki egitici olgu ile “gastrik by-pass cerrahisi sonrasi gelisen polindropati” ve “diazoksit yanitsiz hiperinsiilinemik hipoglisemili”
ile sayimiz1 tamamladik.

Keyifli okumalar sevgili okurlar...

Bir baska JPR sayisinda siz sevgili yazarlarimiz, degerli hakemlerimiz, caliskan editorlerimiz ve 6zverili Galenos yaymevi calisanlari ile
yeniden bulusmak dilegiyle;

Sevgi ve JPR dergisi ile kalin!

Prof. Dr. Sema Kalkan Ucar
Editor
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Turner Syndrome and Its Variants

Turner Sendromu ve Varyantlar

Semra GuUrsoy, Derya Ercal

Dokuz Eyliil University Faculty of Medicine, Department of Pediatrics, Division of Pediatric Genetics, lzmir, Turkey

ABSTRACT

Turner syndrome (TS) is a genetic disorder which is characterized by the
complete or partial absence of the X chromosome. The incidence is 1/2500
female live births. The main clinical findings are short stature, primary
amenorrhea and infertility, and phenotypical features include webbed neck, a
low posterior hairline, cubitus valgus and shortening of the fourth metacarpal.
While 1% of all still births have 45,X monosomy, this rate has been reported to
be approximately 10% in spontaneous abortions. The karyotype is determined
as 45X in about half of the patients. Therefore, most of the TS fetuses are
considered to end in spontaneous abortion and only mosaic cases survive
to term. Isochromosome Xq is the most common structural rearrangement
of the X chromosome. Furthermore, ring X chromosome, deletions and Y
chromosome abnormalities can be detected in patients with TS.
Keywords: Tumer syndrome, mosaicism, isochromosome, ring
chromosome, short stature

Introduction

Turner syndrome (TS) is a genetic disorder that was
first described by Turner (1) in 1938, and is the result of the
complete or partial absence of the X chromosome.

TS is one of the most common chromosomal abnormalities
among female live births with an estimated frequency of
1/2500 (2). Clinical findings include short stature, primary
amenorrhea, infertility and characteristic stigmatas. The
phenotypic features are low nuchal hair line, low-set ears,
small mandibula, cubitus valgus, nail hypoplasia, high palate,
swelling of the hands and feet in the neonatal period, short

0z

Turner sendromu (TS), X kromozomunun tamamen ya da parsiyel olarak
yoklugu sonucu olusan genetik bir bozukluktur. Canli dogan kiz ocuklarindaki
siklik 1/2500 olarak bildirilmektedir. Kisa boy, primer amenore ve infertilite
gibi klinik bulgularla birlikte hastalarda boyunda yelelenme, diisiik ense
sag cizgisi, kubitus valgus, kisa 4. metakarpal kemik gibi fenotipik 6zellikler
goriilebilir. Olii dogumlarin %71'inde 45X monozomisi saptanirken, bu oran
spontan diistiklerde yaklasik olarak %10 olarak bildirilmektedir. Hastalarin
9%50'sinde karyotip 45,X monozomisi seklindedir. Ancak bu karyotipe sahip
TS'li olgularin gogu fetal donemde spontan diistikle sonlanmakta olup hayatta
kalanlarin ise mozaik olduklari disiintilmektedir. En sik gériilen yapisal X
kromozomu anomalisi ise izokromozom Xq'dur. Ayrica halka kromozom,
delesyonlar gibi X kromozomunun yapisal anomalileri ile birlikte hastalarda Y
kromozomuna ait patolajiler de saptanabilir.

Anahtar Kelimeler: Turner sendromu, mozaiklik, izokromozom, halka
kromozom, kisa boy

4th metacarpal bone, discrete nipples and wide thoracic
cage. Cardiac and renal anomalies, hypothyroidism, hearing
and vision disorders, gastrointestinal and dermatological
problems and neoplasms may also been seen in TS (3).
Although some of the patients may be diagnosed at birth
due to the presence of dysmorphic findings, diagnosis is
delayed until childhood, adolescence or later. Intelligence
is generally not affected. However, learning difficulties that
affect nonverbal, perceptual, motor and visuo-spatial skills
can be seen in 70% of the patients (4). In a recent study the
authors compared TS patients with healthy individuals and
suggested that verbal and nonverbal cognitive impairment
may be due to anomalies in gray matter development (5).
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Approximately 50% of TS patients have 45,X karyotype
and the most common structural X chromosome abnormality
is isochromosome Xqg. The retained X chromosome is
maternally derived in two thirds of the patients. The patients
with 46,XY cell line mosaicism or structural rearrangement of
the Y chromosome mostly have masculinized external genitalia
and are at increased risk of developing gonadoblastoma and
other gonadal tumors, whereas patients with mosaic 46,XX
karyotype or isochromosome Xg have a milder phenotype (6).

TS with 45,X karyotype has been observed in 1-2% of
human conceptions, 10% of first trimester pregnancy losses
and 1% of stillbirths. More than 99% of 45,X fetuses end
with abortion, typically by the 28th week of gestation, which
suggests that living 45,X individuals must have mosaicism
for another cell line (7,8). The etiology includes pre and post-
conceptional errors, as well as meiotic non-disjunction and
anafase lag.

The pseudoautosomal regions (PAR) of X and Y
chromosomes are both necessary for normal development.
It has been reported that haplo-insufficiency in the CSF2RA
gene located in the PAR1 region, which plays a role in normal
placental development, is responsible for high mortality
in 45X karyotype embryos (9,10). Recently, it has been
suggested that all living patients in whom TS with 45X
karyotype has been diagnosed, are cryptic mosaics. Loss of
X chromosome in these embryos frequently result in mitotic
error, but it has been reported that this loss may occur at
various stages of postfertilization (11).

The diagnosis is made by karyotype analysis of
peripheral blood which shows the numerical and/or structural
abnormalities of the X chromosome. However, mosaicism
can be better defined in approximately 30% of non-mosaic
patients by increasing the number of cells examined in the
karyotype analysis, evaluating additional tissue samples
or using fluorescence in situ hybridization method (12).
In this review, we aimed to evaluate the phenotypical
characteristics, clinical variability and the responsible genes
of TS and its variants, and provide a general approach to
patients with suspected TS.

Turner Syndrome with Structural Abnormalities of
the X Chromosome

Isochromosome X [46,X,i(X)]

Isochromosome is a structural chromosomal aberration
consisting of two short arms or two long arms, which are
derived by centromere division. The most common structural
abnormality of X chromosome is 46,X,i(Xq). The frequency of
isochromosome was reported to be 15-18% in TS cases with
or without mosaicism (13). Short stature, which is one of the
most frequently observed clinical features, can be explained
by SHOX haplo-insufficiency (14). Therefore, while short
stature is more frequently present in patients with 46,X,i(Xq)
karyotype, gonadal dysfunction is more likely to be seen in
patients with 46,X,i(Xp) karyotype, which is a very rare entity.
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The incidence of autoimmune thyroid disease in TS
increases with advanced age. Recently, a twofold increase
in the prevalence of autoimmune thyroid disease has been
observed from the first to the third decade of life in patients
with the isochromosome karyotype (15). In addition, patients
with 45X or 46,X,i(Xqg) karyotype carry a higher risk of
developing hearing loss when compared to patients with
mosaic karyotypes. A linear relationship was also found
between age and hearing loss (16).

Ring Chromosome [46,X,r(X)]

Ring chromosomes usually result from two terminal
breaks in both chromosome arms, followed by the fusion
of the broken ends. The ascentric part often disappeares
and partial monosomy occurs. Ring chromosomes cause
complex mitotic events. The phenotype is highly variable
according to the size of ring chromosome and the deletions
of short and long arms. A ring X chromosome is found in
approximately 6% of the patients with TS, generally with
mosaicism for a 45,X cell line (4).

Females with 46,X,r(X) karyotype may have typical TS
findings such as short stature, peripheral edema, characteristic
facial features, low neck hairline, ovarian dysgenesis, and
endocrine disorders. On the other hand, mental retardation,
learning disability, autism spectrum disorders, and structural
brain abnormalities are more frequently observed in TS
with ring chromosome than TS with 45,X karyotype. Some
patients may have more severe phenotypical features and
this is thought to be related to whether the X inactivation
center is functional or not (17).

In normal females one of the two X chromosomes
becomes inactive in the early stages of life and the
expression of the X-linked genes is equalized for both sexes.
The inactivation of an X chromosome is random, which is
maintained in a clonal manner throughout subsequent cell
divisions. As a result, females become mosaic in terms of
gene expression associated with the X chromosome (18).

X inactivation center, which plays an important role in the
expression of the X-inactive specific transcript (XIST) gene,
is localized on the X chromosome at position g13. Also,
XIST gene appears to be a key master regulatory locus for X
inactivation. In patients with structural abnormalities of the X
chromosome, the abnormal X chromosome (such as deletions,
duplications, isochromosomes) is always the one inactivated.
Smaller ring chromosomes may lack the XIST locus, rendering
them functionally disomic for the genes present on the ring.
Females with mosaic ring X chromosome without XIST
expression can also have extremity anomalies, abnormal
pigmentation and facial features of Kabuki make-up syndrome
in addition to mental retardation (18,19). Hyperinsulinemic
hypoglycemia is an atypical feature which can be seen
especially in patients with mosaic karyotype (20).

Deletion (Xp or Xq)

The frequency of Xp deletion in patients with TS is
approximately 2% (4). Short stature, gonadal dysgenesis
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and characteristic TS stigmatas are especially observed
in patients who show deletion of the entire short arm.
Furthermore, the phenotype is variable in partial deletions.

The region Xp22.33-Xp22.12 contains the SHOX gene,
which is located in the terminal region. The gene escapes
from X inactivation, and its function is dosage dependent.
Therefore, haplo-insufficiency of SHOX gene causes growth
retardation (21). The SHOX gene is expressed in the
pharyngeal arch, limbs, osteogenic cells, bone marrow, and
fibroblasts. As well as short stature, skeletal abnormalities
including short metacarpals, high palate, cubitus valgus,
Madelung deformity, and mesomelic dysplasia may also be
seen in the haplo-insufficiency of the gene. (22). Mutations
involving the SHOX gene or its regulatory regions can
be detected in approximately 17% of the patients with
idiopathic short stature, and in 50-90% of the patients with
Leri-Weill syndrome (23).

The genes located on Xp and Yp are necessary for normal
development of the cardiovascular system. Congenital
heart diseases have an important role in prenatal and
postnatal mortality in patients with TS. The most common
cardiovascular defects are bicuspid aortic valve (30%) and
aortic coarctation (12%). Additionally, hypoplastic left heart
syndrome, usually lethal, is seen in about 10% of the patients
(24,25). In particular, left ventricular outflow tract defects are
associated with the terminal region of Xp.

The cytogenetic studies have shown that the region
between Xqg13 and Xg28 is important for normal ovarian
function. The Xq13-g21 region is defined as the critical
region (CR) 1, and the proximal deletions of this region are
usually compatible with normal menstruation and fertility.
The terminal and interstitial deletions of the CR2 at Xq23-g28
are mostly responsible for premature ovarian failure (26). The
FMR1 gene, which is important in the ovarian function, is
localized in the Xq27.3 locus, and expansions in the exon 1
triplet repeat of the gene are associated with an increased
risk of early menopause (27).

Turner Syndrome with Mosaicism

Although classic TS karyotype is 45,X, 30-40% of the
remaining have a mosaic pattern with a second cell line
(45,X/46,XX, 45,X/47 XXX, 45,X/46,XY, 45,X/47 XYY and
46,X,delXq) (4,28).

45,X/46,XX

The most common form of mosaicism is 45,X/46,XX
(15%) which includes both the cell line with the normal
karyotype and the pathological cytogenetic structure (29).
These patients may have a normal phenotype rather than
typical TS features. However, spontaneous menstruation
occurs in about 3% of the 45,X females, and up to 20% of
mosaic females. While the mean adult length is higher in
mosaic females, the probability of the presence of a somatic
anomaly is lower.

Psychiatric disorders can also be seen. Especially, the
majority of TS patients with schizophrenia had a mosaic
45 X/46,XX karyotype. It has been suggested that the
potential of gene dose-effect might be associated with the
abnormal expression of an X chromosome gene product
which has a susceptibility for schizophrenia in TS (30).
Recently, it has been suggested that the HOPA gene which
is located on Xq13, might be involved in the development
of schizophrenia as well as being associated with mental
retardation and thyroid dysfunction (31).

45,X/46,XY

TS with 46,XY cell line can be seen in 5-10% of the
patients (32). Its clinical features are quite variable. The patients
may have typical TS phenotype, normal male appearance,
moderate masculinization, male pseudohermaphroditism,
and mixed gonadal dysgenesis which can be transformed
into a malignant form (33). However, the presence of Y
cell line can not be predicted from the phenotype. Patients
with a normal female phenotype without evidence of
masculinization may also have a 46,XY cell line. Therefore,
the patients should be closely followed-up due to the risk of
any germ cell tumor, especially gonadoblastoma. In current
literature, the frequency of developing germ cell tumor
is reported to be about 15% in patients with 45,X/46,XY
karyotype (32).

45,X/47, XXX

Triple X syndrome occurs at a frequency of 1/1000 in
live-born females. Clinical features include long stature with
large hands/feet and microcephalic appearance, hypotonia,
seizures, genitourinary abnormalities, and premature ovarian
failure. Onset of puberty, sexual development, and fertility
are usually normal. Speech and motor retardation, learning
disability, attention deficit and behavioral disorders may be
seen also in patients with 47, XXX karyotype (34).

The 45,X/47, XXX karyotype, which is extremely rare,
constitutes 3-4% of the patients with TS and the etiology
can be attributed to post-zygotic non-dysjunction that occurs
in the normal disomic cell lines. The patients usually have
a milder phenotype and the characteristic stigmatas of TS
may not be seen. Ovarian failure may be observed however,
and spontaneous menarche and fertility are more common
in patients with 45,X/47 XXX karyotype than those with
monosomy (35). Previous studies reported the frequency
of spontaneous menarche and fertility as 84% and 69%
respectively in patients with 45,X/47 XXX karyotype (36).
Morever, there was no significant difference between the
patients with 45,X karyotype and those with 45,X/47, XXX and
45,X/46,XX/47 XXX karyotype with regard to the development
of mental retardation. However, cell counts that provide a
ratio of 45,X to 47,XXX cells should not be considered to
have predictive value, because they vary in different tissues
(36,37).

In conclusion, TS is a complex, reproductive and
developmental disorder. Because the clinical features are
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quite variable, the phenotype-genotype correlation may not
always be achieved. For this reason, karyotype analysis
should be done in patients with a clinical suspicion of TS,
even in the absence of the phenotypic stigmatas, and the
probability of a mosaic karyotype should be kept in mind.
Early diagnosis will improve the life quality of these patients
and could prevent future problems that may arise during
adulthood.
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Review / Derleme

Evaluation of Common Non-pharmacological
Chemical Substance Poisonings in Childhood

Cocuklarda Sik Gozlenen llag Disi Kimyasal Madde Zehirlenmelerinin
Degerlendirilmesi

So

ngiil Unlivar

Inéndi University Faculty of Pharmacy, Department of Pharmaceutical Toxicology, Malatya, Turkey

ABSTRACT

Acute intoxications in adolescents and adults are mostly associated with
intentional or accidental ingestions. Intoxications are commonly seen in
children aged between 1 and 5 years and most of the cases are associated
with accidental intake. In most of the children, no clinical symptoms related
to intoxication are observed or only mild effects can develop. The main route
of drug elimination is through kidneys. Absolute clearance in children is often
lower than in adults but weight-adjusted clearance is higher. Depending
on more rapid elimination in children the plasma half-life of the drug might
be shorter in children than in adults. A shorter elimination half-life means
that plasma steady-state is achieved with repeated doses. It is important
to prevent childhood intoxications, and the use of child-resistant packaging
and adequate supervision together with the secure storage of household
substances are the basis of prevention of accidental childhood intoxications.
Intoxications represent one of the most common medical emergencies in
children, and epidemiological characteristics vary in different countries.
Therefore, special epidemiological surveillance is necessary for each country
to determine the problem according to which preventive measures should
be taken. Early awareness and taking appropriate therapeutic measures
seems to be effective in the reduction of mortality rate. The major and most
common non-pharmacological chemical intoxications in childhood have
been reviewed here with the intent of helping health-care professionals,
particularly pediatricians to recognize and reduce the risk of harmful
childhood intoxications.

Keywords: Childhood, intoxication, child health, antidote

0z

Ergen ve yetiskinlerdeki akut zehirlenmeler cogunlukla kasitli veya kazara
alimlar ile iliskilidir. Bir ve bes yas arasindaki gocuklarda zehirlenmeler
yaygin gorilmektedir ve olgularin gogu kazara alimlara baglidir. Cocuklarin
cogunda zehirlenmeye bagl hichir klinik belirti gézlenmez veya sadece hafif
etkiler geligebilir. llag eliminasyonu esas olarak bibrekler araciligi ile olur.
Cocuklarda mutlak klerens yetiskinlere gore genellikle daha diistiktiir, fakat
viicut agirigina gore hesaplanan klerens daha yiksektir. Cocuklarda daha
hizli eliminasyona bagli olarak, ilacin plazma yarn 6mrii yetiskinlere kiyasla
daha kisa olabilir. Eliminasyon vyari-omriiniin daha kisa olmasi, plazma
kararli durumuna tekrarlanan dozlarda ulasildigi anlamina gelir. Cocukluk
cag zehirlenmelerinin 6nlenmesi 6nemlidir, cocuk emniyeti olan ambalaj
kullaniimasi ve evsel (rtinlerin kontrollii olarak gtivenli muhafaza edilmeleri,
kazara olugan gocukluk ¢agdi zehirlenmelerinin 6nlenmesinin esasini olusturur.
Zehirlenmeler, cocukluk caginda en sik goriilen acil tibbi durumlardan biridir ve
epidemiyolojik dzellikleri tilkeden tilkeye farklilik gdstermektedir. Bu nedenle,
sorunu belirlemek icin hangi 6nleyici tedbirlerin alinabilecedi konusunda
her tlke icin 6zel epidemiyolojik takip gereklidir. Zehirlenmelerde erken
farkindalik ve uygun terapétik dnlemlerin alinmasi 6ltim oraninin diismesinde
etkili gorinmektedir. Cocukluk cagindaki ciddi zehirlenmeler konusunda riski
tanimak ve azaltmak icin basta pediatristler olmak iizere saglik calisanlarina
yardimel olacag diistincesiyle, cocukluk caginda en 6nemli ve en sik gortilen
ilag digi kimyasallarla olan zehirlenmeler derlendi.

Anahtar Kelimeler: Cocukluk cag, zehirlenme, cocuk saglig, antidot
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Non-pharmacological Chemical Substance Poisonings in Childhood

Introduction

Besides toxicokinetic properties of the intoxicating agent,
the response to it in children is different than in adults, and
this fact should be taken into consideration when dealing
with children. It should be kept in mind that intoxication
symptoms in children can be similar to those of some
diseases. Therefore, medical history, physical examination,
and clinical symptoms of the patient should be evaluated,
and the treatment of the patient with suspicion of intoxication
should be performed as soon as possible.

In the present review, soe common non-pharmacological
intoxicating agents, and epidemiological and clinical features
of intoxications and treatment approaches have been
discussed.

1. Yellow Phosphorus

Yellow phosphorus is a waxy, yellow-colored inorganic
material which has a transparent appearance (1). It is used
in industry, mainly in making matches, pesticide, firework,
watches, and explosive material. It is also present in the
composition of ammunition, and agricultural fertilizers (1,2),
and is used as rodenticide in agriculture. As the rodenticides
containing 2-5% vyellow phosphorus are often prepared
as paste, intoxications due to accidental oral intake being
mistaken for toothpaste by children is frequently observed
(2,3). The strong garlic odor of yellow phosphorus can be
definitive in the diagnosis of the patients with suspicion of
intoxication (1,2).

Skin, epithelial, and mucous membranes of respiratory
and gastrointestinal systems are among the contamination
routes. After oral intake, it distributes to all tissues, mainly
liver and reaches maximum blood concentration within 2-3
hours (2,4). The lethal dose of yellow phosphorus is 1 mg/kg.
The main exposure in children is via oral route, and it is rapidly
absorbed through intestines following oral intake and leads to
many complications, hepatotoxicity being in the first place. It
causes severe damage in various organs such as the heart,
kidneys, spleen, and brain in addition to liver. Apart from oral
intake, intoxications can be seen as a result of the inhalation
of industrial particles, or dermal exposures (1,4,5).

When a firework-like substance containing yellow
phosphorus (10%), silica, potassium chlorate, ferrous oxide,
and magnesium carbonate, and known as “cracker” in Turkey
is eaten by children, intoxication is frequently observed (1,5,6).
The mortality rate is high (23%), and upper abdominal pain,
vomiting, lethargy, respiratory distress, hepatotoxicity, and
coagulation dysfunction are observed. Severe intoxications
cause arrhythmia, coma, hypotension, and lead to death
(5). The clinical signs of acute intoxications occur in mainly
three stages. The first stage is gastrointestinal symptoms
characterized with vomiting, nausea, diarrhea, and abdominal
pain, which develop within 24 hours following oral intake.
Although laboratory tests seem to be normal at this stage,
sudden death can occur. It is thought that this situation is

due to the consequence of cardiovascular arrhythmia, and
collapse developing within the first 24 hours. Cardiac collapse
can also develop as a result of fluid and electrolyte loss
caused by vomiting or diarrhea. The second stage (1-4 days)
is a latent period without any symptoms. However, hepatic
enzyme and bilirubin levels increase and hepatotoxicity
begins to progress at this stage. The third stage (4-7 days)
is characterized by acute hepatic failure and acute renal
failure together with metabolic disturbance, encephalopathy;,
coagulopathy, arrhythmia, cardiogenic shock, abnormal liver
function tests, acute tubular necrosis, changes in mental
status such as confusion, psychosis, hallucination; coma,
hypotension, cardiac toxicity, and multiple organ failure (1,2).
It is suggested that yellow phosphorus leads to transient
proliferation in erythrocytes although it often causes no
change in hematological parameters. Bone marrow pathology
should be examined in critical patients (4).

There is a limited number of studies on its metabolism
and the enzymatic destruction pathways are not known in
details. It has been reported that yellow phosphorus, which
is a protoplasmic toxin, disturbs glycogenesis, leads to lipid
peroxidation, and disturbs the synthesis of plasma proteins
regulating prothrombin time and coagulation (1,2).

There is no specific method for the diagnosis of
intoxication, and the measurement of blood phosphorus
levels is not found to be practical in clinics. The diagnosis
is mostly provided with the medical history taken from
the children or the parents. If the history is not clear, the
garlic odor in breath or luminescence in stool/vomit can be
beneficial in the diagnosis. The odor of the stool is named
as “smoking stool syndrome”. There is no specific antidote
or treatment approach in yellow phosphorus intoxications.
Unfortunately this makes the selection of correct treatment
difficult. Laboratory findings can be helpful in determining the
stage of the clinical picture. In biochemical tests, metabolic
acidosis, hypoglycemia, hyperbilirubinemia, increased levels
of aspartate aminotransferase and alanine aminotransferase
are observed. Abnormal partial thromboplastin time and
leukopenia are among the hematological abnormalities.
Electrocardiography (ECG) findings show changes in T
(ventricular repolarization) and QRS (ventricular depolarization)
waves, arrhythmia and atrial fibrillation. All of these findings
can be easily observed particularly in the third stage (1,6).
The time interval between the ingestion of the intoxicating
agent and the emerging of symptoms can vary. In addition
to the cases in which the symptoms appear within a few
minutes, there are also cases where symptoms appear
after 24 hours. Gastric lavage and decontamination within
2-5 hours following the ingestion of the poison can be
beneficial. The first treatment method is the prevention of
the absorption of oxidized phosphorus. At the beginning of
the treatment, isotonic serum physiological solution, vitamin
K, and ranitidine are given, and oxygen support is supplied
with face mask. Plasma transfusion is performed. While
the mortality rate is 23% in patients with the symptoms of
vomiting and abdominal pain, and who have been diagnosed

177



Songiil Uniivar
Non-pharmacological Chemical Substance Poisonings in Childhood

in the early period; the mortality rate is 73% in intoxications
with the symptoms of anxiety, nervousness, somnolence
or coma. For supportive treatment, the monitoring
of electrolyte balance, acid-base status, liver and renal
functions, and the determination of coagulation parameters
is important (3,5). In the treatment of acute intoxications,
gastric lavage is performed, or the oxidation of the toxin to
less toxic phosphoric acid and phosphates is provided by
using potassium permanganate (1:5000). Alternatively, the
transformation of phosphorus to non-toxic copper phosphite
can be done by gastric lavage with copper sulfate solution
(0.2%). Use of fatty substances that increase the absorption
of phosphorus or consumption of fatty nutrients should
be avoided. However, the efficacy of all these treatment
methods is not definite. Furthermore, it is suggested that
the use of intravenous (i.v.) steroids and N-acetylcysteine
for treatment is not practical. Hypotension, hypoglycemia,
hypocalcemia, convulsions, coagulopathy, and arrhythmias
should be corrected with supportive treatment. It has been
reported that supportive treatment is partially effective in
the first and second stages, but the only treatment method
in the first stage is liver transplantation. In a study which
has evaluated the survival rates in patients who had acute
liver failure and living donor transplantation due to yellow
phosphorus intoxication in Turkey, it has been reported that
one out of 4 children who had medical treatment and three
out of 6 children who had liver transplantation have survived
(1).

Due to the development of resistance against rodenticides
containing warfarin in rodents, the use of rodenticides with
yellow phosphorus has become popular. As the commercial
forms of rodenticides containing yellow phosphorus are
produced as paste to be consumed by the rodents, their
consumption by children has also become easy (2).

2. Ethylene Glycol

Apart from being used as anti-freeze in automobiles,
ethylene glycol is also used in carpet washing shampoos in
industry, as cooler in air conditioners, in the composition of
cloth and metal cleaners, and pesticides, in fire extinguishers,
and wood sheathing. Ethylene glycol is an odorless, colorless,
sweetish liquid which has syrup consistency (7,8). Both
accidental and suicidal intake of ethylene glycol is frequently
observed owing to the sweet taste and easy access (9). Its
intestinal absorption and tissue distribution is rapid as its
water solubility is good. Its serum concentration reaches
the maximum level within 30-60 minutes following oral
intake. Before it is metabolized, it is relatively non-toxic. The
main metabolites responsible for toxicity are glycolaldehyde,
glycolic acid, glyoxylic acid, and oxalic acid (8). These
metabolites cause accumulation of calcium oxalate crystals
in the tissues leading to tissue damage, metabolic disorders,
metabolic acidosis with anion gap, lactic acidosis, and
hypoglycemia. Ethylene glycol intoxication occurs mainly in
three stages. The symptoms in the first stage (first 12 hours)
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is due to ethylene glycol (8,9). Its depressant effect on the
central nervous system (CNS) is observed (8-10). Metabolic
acidosis, which is seen between the first and second stages,
can usually be misleading for the determination of the stage
of the intoxication. In the second stage (12-24 hours), in
addition to severe metabolic acidosis, multiple organ failure
due to the metabolites of ethylene glycol can be observed.
It has been reported that the most mortality is seen in this
stage. The third stage (24-48 hours) is characterized by acute
tubular necrosis and renal failure. Oliguria, anuria, hematuria,
proteinuria, and crystalluria are also observed. Oliguric or
anuric renal failure can sometimes develop even 45 days
later (8,9). The history in ethylene glycol intoxications is
very important for diagnosis, as in other intoxications. As
drunkenness often attracts attention, it can be confused
with ethanol induced drunkenness, so it can be misleading
for diagnosis. However, the absence of ethanol odor can be
beneficial for differential diagnosis (9,10).

Ethylene glycol toxicity is observed when exposure
is above 1 g/kg or when serum level >20 mg/dL (9). In
recent years, it has been reported that ethylene glycol
intoxications are more common than methanol intoxication,
which is one of the frequently seen intoxications (11). As
formation of calcium oxalate crystals is observed in both of
them, often ethylene glycol intoxications can be confused
with methanol intoxications. General supportive treatment
including respiratory and circulatory support is primarily
performed (9). Gastric decontamination is not effective. In
asymptomatic children, serum calcium levels, electrolytes
and renal functions should be evaluated for the estimation
of plasma ethylene glycol levels (7). It is rapidly absorbed,
so gastric lavage and/or ipeca syrup is not beneficial in
decontamination; and as high amounts of activated charcoal
is required for small amounts of ethylene glycol, the use of
activated charcoal in clinical settings is not practical (9). It
is suggested that the main source of severe acidosis due
to ethylene glycol is the circulating glycolic acid (11). The
formation of calcium oxalate crystals also induces an acidic
environment. Sodium bicarbonate should be given for the
correction of acidosis (8). It is necessary to act quickly for the
administration of sodium bicarbonate, particularly when pH is
below 7.3 (10,11). Continuous infusion of bicarbonate can be
performed together with i.v. thiamin (100 mg) and pyridoxine
(vitamin B6, 100 mg) for urine alkalinization. Dialysis can be
necessary for the inhibition of toxic metabolite formation
and for removal of the main product and its metabolites.
Hemodialysis should be performed, particularly when severe
acidosis is observed, when renal function is diminished
or when damage is observed in other organs. Serum
magnesium levels should also be followed up. Together
with thiamin, magnesium also functions as a co-factor
in the alternative degradation pathway of ethylene glycol
(9). Although there is limited data supporting the efficacy
of pyridoxin in treatment, it is thought to be beneficial in
diminishing the toxicity of glycolic acid (11). Calcium support
is also recommended to prevent tetanus (9). Ethanol infusion
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prevents toxic metabolite formation. In acute ethylene glycol
intoxications, empiric treatment begins with 10% i.v. ethanol
(7,9). Ethanol (40%) is given at a dose of 2 ml/kg for 30
minute as oral loading dose. Fomepizole (4 methyl pirazole),
which is another antidote as an alternative to ethanol, is
a competitive antagonist of alcohol dehydrogenase. |.v.
fomepizole (15 mg/kg within 30 minutes) should be given to
symptomatic children or to the children with plasma ethylene
glycol levels above 200 mg/L (3.2 mmol/L). Fomepizole
should be repeated every 12 hours (4 doses 10 mg/g, then 15
mg/kg) until plasma ethylene glycol level diminishes below
200 mg/L (7,10). It has been reported that the effectiveness
of fomepizole is highest when it is given before the formation
of toxic metabolites. When the fomepizole dose is arranged
during treatment, it is recommended to arrange the dose
according to the concentration of toxic metabolites instead of
serum ethylene glycol concentration. In developed countries,
fomepizole is preferred instead of ethanol. Fomepizole
has been reported to have no side effects except rare
allergic reactions. It has also been reported that it is not
necessary to arrange the dose in patients with renal or
hepatic diseases, and that it does not interact with other
drugs (11). On the other hand, there are investigations which
report that it has disadvantages such as CNS depression
and hypoglycemia (7). Nevertheless, fomepizole is said to
be effective in ethylene glycol intoxications in newborns
(12,13). Hemodialysis can be necessary for patients with
renal failure or resistant metabolic acidosis (7). Fomepizole
administration and hemodialysis have been performed in
a pediatric case at the age of 8 months to correct acidosis
and oxalate crystaluria that developed due to the ingestion
of more than 120 mL ethylene glycol. Following fomepizole
and hemodialysis, acidosis was corrected by preventing the
conversion of ethylene glycol to toxic metabolites, and the
patient has been reported to have improved within 48 hours
(12). However, there are reports that show that fomepizole
administered at a dose of 10 mg/kg every 12 hours following
a loading dose of 15 mg/kg was also successful without any
need for hemodialysis in newborns (13).

3. Lead

Infants, pregnant women, and occupational groups that
are in close contact with lead are more sensitive to its
toxic effects. Lead exposure in children develops due to
a high incidence of pica (earth eating), more exposure to
street and home dusts, less clearance of lead from the
body, and increased absorption in the presence of iron
deficiency anemia. In children asymptomatic lead intoxication
is observed most frequently. Chronic exposure to low dose
lead can cause persistent mental dysfunction which can only
be understood by screening methods (14).

Lead passes to placenta during pregnancy and causes
premature birth and low birth weight in the fetus or death
(15). 40-50% of lead exposure in children is due to the use
of domestic dyes with lead content (16,17). Exposure to

dye powders through respiratory tract during grinding is
also mentioned. Other sources of exposure are drinking the
water contacting lead pipes, food in tin or ceramic containers,
alternative treatment methods such as ayurveda (16).

Lead inactivates enzymes by binding sulfhydryl,
phosphate and carboxyl groups on proteins. Furthermore,
it interacts with calcium, zinc and iron, disturbs nerve
conduction by affecting cell membrane, influences redox
events, and causes multiple organ dysfunction by disturbing
nucleotide metabolism (15).

When the lead level is above 400-600 pg/L, classical
effects of lead intoxication such as colic, abdominal pain, lack
of appetite, vomiting, and constipation are observed; and if
blood lead concentration is >450 pg/L, microcytic anemia
is seen. The neurological effects depend on the chronicity
and severity of intoxication. If the lead level is above 750-
1000 pg/L, encephalopathy, delirium, ataxia, coma, and
convulsions occur. Chronic exposure to low doses of lead
in children causes reduction in 1Q levels of about 1-2 points.
If lead intoxication is suspected in children, complete blood
count and abdominal X-ray should be requested. |.v. ethylene
diamine tetra acetic acid (EDTA) and oral dimercapto succinic
acid (DMSA) (2,3) are used for chelation in treatment (16).
At the present time, previous agents such as British anti-
lewiste and penicillamine are rarely used (16). Although the
efficacy of DMSA is similar to EDTA, due to the inadequacy
of clinical experiences its use is approved only in children with
blood lead levels between 45-69 ug/dL (18). It is necessary
to be careful during chelation therapy in children. If there is
encephalopathy in the child and if the blood lead level is above
750 pg/L, referral of the child to the intensive care unit might
be needed. The bad odor and taste of DMSA makes its oral
use in children difficult. Thus, it is recommended to give it by
mixing with nutrients such as jam and jelly. In recent studies
it is suggested that chelation treatment is not beneficial in
children with blood lead level above 450 pg/L (16). The use
of penicillamine in lead intoxication has not been approved
by Food and Drug Administration. Also because the benefit
of chelation treatment in patients with lead level below 25
ug/dL has not been approved, this level is a criteria for the
discontinuation of the treatment. Centers for Disease Control
and Prevention has decreased the limit for toxic blood level of
lead in children from 40 ug/dL to 30 pg/dL in 1975, to 25 pg/dL
in 1985, and to 10 pg/dL in 1991 (19). In Turkey, several studies
evaluating lead levels in children have been conducted. In the
study of Vural and Guvendik (20) which was conducted in
1987 with children living in Ankara, mean blood level of lead
was found as 19.35 pg/dL; in the study of Bostanci et al. (21)
which was conducted in 1995 to determine the lead level in
umbilical cord samples of the newborns living in the center
and villages of Ankara, it was found as 9.4-15.5 ug/dL. The
study of Goker (22) conducted in Istanbul in 1995, found the
lead level as 5.55 pg/dL, and the study of Can et al. (23) which
was conducted in Tekirdag in 1997 found it as 29.6 pyg/dL. The
lead level was found as 23.4 pg/dL in the study of Yapici et al.
(24) conducted in Silivri in 1999.

179



Songiil Uniivar
Non-pharmacological Chemical Substance Poisonings in Childhood

Lead exposure at low doses can cause severe motor
and cognitive dysfunction. These effects of lead exposure
particularly in children younger than 6 years of age should
not be ignored. As the prenatal and neonatal periods are
durations of rapid growth, absorption of heavy metals in
nutrients is higher compared to the adults. As a result, this
group is at more severe risk. Although toys containing lead
in their composition have been banned in many countries,
lead intoxications due to toys contaminated with lead are still
being reported all over the world (25).

lllegal employment in Turkey is common and most of
these workers are children, and this makes lead exposure
and lead toxicity unavoidable in children. Toxic levels of lead
have been identified in blood samples in 8% of the lead
workers aged below 18 years (18).

Controlling the children at risk at certain time intervals,
regular monitoring of blood lead levels in occupational groups
that are in close contact with lead, monitoring blood lead
levels with more extended screening, and also developing
protection and prevention strategies against lead exposure
by conducting environmental analyses (soil, plant, water etc.)
are necessary particularly for the protection of children from
the toxic effects of lead (14).

4. Methanol

Methanol is found in the composition of several products
which are used in daily life such as stain removers, cologne,
and spirit, solvents such as anti-freeze, washing solutions and
brake fluids (7,16). In children the ingestion of even a small
amount of methanol can cause severe intoxication, similar to
that of ethylene glycol (16). Methanol is metabolized to toxic
metabolites by alcohol dehydrogenase. Severe abdominal
pain, retina toxicity, acidosis, convulsions, and coma are
among its toxic effects (7,26). Exposure to high doses of
methanol leads to severe clinical effects such as metabolic
acidosis, CNS depression, hypotension, acute renal failure,
and methanol blindness (16,26). Although there are some
differences in methanol intoxications, the treatment approach
is similar to the one applied in ethylene glycol intoxication.
The half-life of methanol is 43 hours and severe symptoms
develop hours later (7). As hypoglycemia and hypothermia
can develop due to ethanol particularly in young children, its
use in treatment is not preferred. Fomepizole does not cause
hypoglycemia and sedative side effects, and its tolerability is
also more than ethanol. However, its higher cost compared
to ethanol restricts its use in clinics (16,26-28).

In a study conducted in Turkey, it has been reported
that 3.3% of the intoxication cases which were notified to
the National Poisoning Research Center between 1993 and
2002 were alcohol intoxications, and 11.3% of the alcohol
intoxications were due to methanol. The rate of methanol
intoxication in children aged between 0 and 12 years was
found as 55.7% (29). In a study conducted by Tirkmen et al.
(30) it was reported that when the medical history of a 4-year-
old girl with complaints of nausea, vomiting, and abdominal
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pain was taken, she had drunk washing solution 2 days
before. Toxicological studies performed following autopsy
have shown that blood level of methanol is 79 mg/dL. It
has been stated that although the lethal dose of methanol
is reported to be 1-2 mg/kg, exposure to even small doses
such as 0.1 mg/kg can lead to blindness or death. According
to the reports most of the methanol intoxication cases were
children under 6 years of age (30).

5. Essential Qils

Although essential oils are wused in perfumery,
aromatherapy or massage, they are compounds with high
toxicity potential (31,32). When they are topically applied, they
demonstrate analgesic and anti-pyretic effects. Furthermore,
they are also widely used in the treatment of common cold
and coughing (33). Although the chemical structure and toxic
effects of most of the essential oils are not exactly known,
they are a mixture of esters, alcohols, aldehydes, and ketones
(32,34). Resulting from the increased use of essential oils,
the number of admissions to emergency departments due to
intoxications with these substances has increased in recent
years. In a study evaluating the toxic agents in intoxication
cases admitted to the emergency services, poisonings due
to essential oils was found to be at the 9th range among
35 agents. Most of the time there is no child safety latch in
packagings, and this forms a basis for the intoxication events
in children (34).

The initial signs of intoxication with essential oils are
mucosal irritation, vomiting, epigastric pain, and diarrhea.
Convulsions, CNS depression, hepatic and renal failure are the
other signs. Asymptomatic children should be monitored for
at least 6 hours after providing fluid support. Hospitalization
can be necessary in symptomatic children. Presence of
respiratory distress should remind us of the aspiration of
essential oils. Supportive treatment is recommended, and
blood glucose levels should also be monitored (31,32).

At the present time, turpentine oil is more commonly
used than other essential oils due to its relatively low
toxicity. Symptoms develop 24 hours after ingestion. In
addition to chemical pneumonia, gastrointestinal system
irritation, burning due to oral ingestion, metabolic acidosis,
hepatic failure, and renal damage, mental changes can also
be observed. Gastric decontamination is contraindicated
in treatment. In all patients, oxygen saturation should be
measured and presence of respiratory distress should be
determined. Most of the patients with intoxications due to
turpentine oil are asymptomatic. WWhen hospitalization is not
found to be necessary, the parents should be informed that
they should again refer to a hospital when coughing, noisy or
rapid respiration are observed (31). Camphor oil is a volatile oil
which causes gastrointestinal irritation and CNS depression,
and symptoms often develop within 5-10 minutes following
ingestion. The lethal dose of camphor oil in children is 5 mL.
Convulsions are observed 20-30 minutes after ingestion. The
symptoms of intoxication due to eucalyptus oil are epigastric
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pain, vomiting, burning sensation in mouth and throat,
convulsions, respiratory difficulty, and CNS depression. While
CNS symptoms can develop within 30 minutes, they can
also develop 4 hours later. Oral ingestion of 3-56 mL of pure
eucalyptus oil causes transient coma and convulsions. Mainly
supportive treatment is recommended in the treatment of
intoxications due to camphor oil and eucalyptus oil. However,
as it may lead to sudden convulsions, the use of ipeca syrup
is not recommended, and the efficacy of activated charcoal
and hemoperfusion has not been approved yet (33).

6. Organophosphates

Organophosphates are irreversible inhibitors of
acetylcholinesterases and they cause accumulation of
acetylcholine in the cholinergic receptors. Exposure is mainly
through oral route, skin, mucous membranes, conjunctiva
or respiratory tract (35). The symptoms can be observed
even 24 hours later in organophosphate intoxications. As a
result of the excessive stimulation of the parasympathetic
system, salivary and lacrimal gland secretions, bronchial
and gastrointestinal secretions increase, peristaltic activity
increases, bronchoconstriction, bradycardia, reduction in visual
acuity, hypotension, headache, somnolence, convulsions,
and miosis develop. Urine and fecal incontinence, loss of
sphincter control are among the secondary findings. Paralysis
is observed when taken at high doses. Hyperglycemia and
glycosuria without ketonuria can also be observed. Symptoms
related to the dermal absorption of organophosphates are
rarely seen. The highest risk for acute toxicity is through
oral ingestion. Asymptomatic children should be monitored
for 24 hours, and symptomatic children need more careful
monitoring (7,35,36). One of the antidotes used in specific
treatment is atropine, which has anti-muscarinic effects,
and the other antidote is pralidoxime, which is an enzyme
reactivator. Atropine antagonizes the competitive effects
of acetylcholine on muscarinic receptors. In general, its
short-term and intermittent use is recommended. Data
related to its long-term use as i.v. infusion is limited. Mild
symptoms can be corrected with supportive treatment.
The patients who gave no response to treatment with
atropine should be treated with pralidoxime. Administration
of pralidoxime within 24 hours following ingestion increases
the effectiveness of treatment. Two children who had been
admitted to the emergency department after eating peach
with remnants of pesticide containing organophosphate,
were elethargic, their pupils were miotic, they responded
to stimulation with agitation, and had increased secretions,
bradycardia, tachypnea, and dyspnea. Both of them were
intubated and mechanically ventilated as they had excessive
secretions in the respiratory tract alongside respiratory
distress. |.v. atropine and pralidoxime were administered. But
as the bronchial secretions increased and bronchospasms
became more severe, i.v. infusion of atropine (0.02-0.08 mg/
kg/hour) was started. Following this, a significant reduction
in the secretions and bronchospasms was observed. In

organophosphate intoxications which give no response to
short-term and intermittent atropine, long-term i.v. atropine
is recommended (35). In another patient who had been
admitted to hospital after exposure to pesticide containing
organophosphate, acetylcholine esterase level was found to
be low, and the initial treatment with activated charcoal and
fluid administration which was begun in another center was
continued. In intermediate syndrome which develops within
1-4 days following acute organophosphate intoxication,
paralysis is observed in the flexor muscles of the neck,
muscles innervated by cranial nerves, muscles of proximal
extremities, and respiratory muscles; and the paralysis of the
respiratory muscles can necessitate respiratory support. The
symptoms and findings of cholinergic over-stimulation are
not often observed in these patients. electromyography can
be helpful in diagnosis. Early treatment with antidote, and
supportive treatment can prevent the development of this
syndrome or decrease its severity. The symptoms usually
disappear within 5-18 days (37). Antidote administration for
treatment is performed according to the degree of toxicity. In
exposures through skin, washing the skin and clothes with
water and soap is necessary to prevent further absorption
of the substance. Gastric lavage and activated charcoal is
necessary in oral exposures. The dose of atropine in children
is 0.05 mg/kg in moderate intoxications. If no effect is
observed, this dose should be repeated every 5-10 minutes
until muscarinic symptoms disappear (35).

According to the 2008 data of National Poison Data
System, 8% of the intoxications are due to pesticides
(38). Intoxications usually happen accidentally at home
or in people working in agriculture, industry (during the
production and transport of these agents), and in insect
control areas. As these compounds can be easily reached,
accidental or suicidal intoxications are frequently observed
particularly in developing countries. Early diagnosis and
treatment is important in these severe and life-threatening
intoxication cases. When the expected respiratory system
complications emerge, mortality rates can be decreased by
starting appropriate treatment without delay and by providing
respiratory support when required. In severe intoxication
cases, it should not be forgotten that long-term use of i.v.
atropine in addition to short-term and intermittent atropine
administration has vital importance (35).

7. Carbon Monoxide

Carbon monoxide (CO) is an important intoxicating
agent which is lethal particularly in winter in Turkey. In
normal conditions, it is found at a concentration of 0.001%
in the atmosphere. It is formed at very low amounts
(0-5%) endogenously from the breakdown of hemoglobin
molecule. CO has been detected at a concentration of 3-7%
in newborns. Its concentration is 5-10% in patients with
hemolytic anemia and in smokers (39). Intoxications are
most commonly encountered in winter and windy weathers
as the carbon compounds in the structure of charcoal don't
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burn completely and CO develops during burning. Another
source of exposure is the exhaust fumes of cars (39,40). In
a study consisting of 250 children diagnosed with acute CO
intoxication, it has been reported that intoxications develop
most commonly due to exhaust fumes and incompletely
burned charcoal (41). CO intoxications have been reported
as the most common cause (31%) of lethal intoxications in
Turkey (42). The incidence of CO intoxications in children is
quite high. It disturbs cellular metabolism by reacting with
other heme-proteins just as the mitochondrial cytochromes.
A level of 20% carboxyhemoglobin (COHb) causes headache
and nausea, 20-40% causes convulsions, and above 40%
it causes ataxia, collapse, and coma. Cardiac arrhythmia,
cerebral edema, and acidosis can also be observed. Cherry-
red color in lips and purplish color in nail folds are among the
signs. Metabolic acidosis, cardiovascular and neurological
signs are frequent symptoms (7). In intoxications, the risk
of toxic effects is higher in tissues sensitive to hypoxia,
mainly brain and heart. Although neurological symptoms are
well-known, the knowledge related to cardiovascular system
findings in children is limited. It has been reported that
myocardial damage can develop without the development
of clinical findings. CO intoxications often develop acutely
in childhood and can occur with different and non-specific
signs and symptoms (42). As non-specific findings such as
headache, dizziness, nausea-vomiting are observed in mild
CO intoxications, these patients may be easily misdiagnosed
with non-specific viral infections that are particularly observed
in winter, food intoxication, gastroenteritis, and even colic in
infants (39). Therefore, particularly in winter, CO intoxication
should be suspected in the presence of nausea, vomiting
and headache with unknown etiology, and blood COHb level
should be measured in these patients (42). If the exposure
continues, tachycardia, tachypnea, exercise intolerance,
findings related to myocardial ischemia, life threatening
arrhythmias and cardiac arrest might develop. Difficulty
in thinking, blurred vision, weakness, ataxia, syncope,
convulsions, retinal hemorrhage, renal failure, non-cardiogenic
pulmonary edema, and coma are observed. It is necessary
to remove the patient from the environment with CO and
to give oxygen support for treatment. After opening the
airway, 100% inhalation of oxygen should be provided. While
the half-life of CO is approximately 5 hours, this period can
decrease to 1 hour (30-150 minutes) when 100% oxygen is
administered. Hyperbaric oxygen therapy (HBOT) is another
method which has been used in CO intoxications since 1962.
HBOT can be performed in certain centers in various parts of
the world, but the transfer of the patients to these centers
may pose a problem. However, it is a preferred method as
it decreases the mortality rates and has beneficial effects in
the long term. In Turkey, HBOT is performed in 7 centers that
are present in Ankara, Istanbul, Eskisehir, and Bodrum (39).
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8. Cyanide

The pip and seed of some fruits such as apples, apricots,
and peaches contain significant amounts of cyanide. The
toxicity potential of the apricot pip is higher due to its
cyanogen and hydrogen cyanide content (43). Cyanide and
CO intoxication are often observed in combination. In a
previous study it was found that 4% of the patients who
had died in a house fire had lethal levels of cyanide. Cyanide
mainly causes cellular hypoxia, anoxia, lactic acidosis, and
metabolic acidosis. Metabolic acidosis is observed in 67%
of acute intoxications. The clinical findings are observed
immediately after ingestion. Headache, agitation, confusion,
loss of consciousness, convulsions, and cardiac rhythm
disturbances are among the symptoms. Following oral intake
of cyanide, deep and rapid respiration, shortness of breath,
acute dyspnea are observed. Exposure to high concentrations
of cyanide leads to symptoms such as epileptic convulsions,
apnea, cardiac arrest. The main cause of cyanide-induced
death is the depression of the respiratory center (43). It is
important to start the treatment early in cyanide intoxications
(7). Oxygen support should be provided initially. Cyanide
antidote kits containing amyl nitrite and sodium nitrite are
used. They produce methemoglobin by interacting with the
cyanide that is present in cyanomethemoglobin. The sodium
thiosulfate in the content of the antidote kits transforms
cyanomethemoglobin to thiocyanate which is a less toxic
molecule. Another antidote that is used in treatment is
hydroxycobalamin. It forms cyanocobalamin by reacting with
cyanide. The use of activated charcoal is also suggested to
be effective in cyanide intoxication (43).

9. Addictive Drugs

According to the results of the previous studies, although
substance abuse among the students of primary and
secondary education in Turkey is found to be lower than
the other countries, tobacco use is found to be quite
common. It has been reported that the most commonly used
substances in developing countries are tobacco products,
alcohol, marijuana, and volatile substances. This is also true
for Turkey (44).

Ecstasy (3,4) methylenedioxymethamphetamine, is
a derivative of amphetamine and it leads to locomotor
stimulation, euphoria, excitement, and stereotypic behaviors.
Ecstasy also has psychotomimetic effects which change
perception and mood. Although the action mechanism of
ecstasy is not exactly known, it is suggested that it increases
free B-hydroxytryptamine (5-HT) levels by decreasing
re-uptake of 5-HT from nerve terminals. The addiction
potential is low, but tolerance develops rapidly to its positive
effects, and its negative effects become intensified in long-
term exposure to high doses. Coma, convulsions, arrhythmia,
malignant hyperthermia, rhabdomyolysis, hypertension, and
multiple organ failure can be observed after intake. Activated
charcoal shows its effect within 1 hour in asymptomatic
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children. Monitoring blood pressure, body temperature and
ECG are recommended. Blood levels should be measured
to determine the degree of exposure. When the symptoms
disappear, after a 24-hour follow-up, the children can be
discharged under the control of their parents. The children
in whom the symptoms are observed should be kept
under observation for at least 48 hours. Hospitalization to
intensive care may be necessary in patients with cardiac
and CNS symptoms. Careful monitoring of hematological
and biochemical parameters is recommended. Hyperthermia
can be corrected with simple precautions. However, if it is
not successful, i.v. dantrolene 1 mg/kg can be administered
for approximately 10-15 minutes. In unresponsive patients,
the dose can be repeated in 15-minute intervals without
exceeding a total dose of 10 mg/kg within 24 hours.
Hypertension can be corrected with labetolol. Convulsions
and agitation should be treated with benzodiazepines.
Chlorpromazine and haloperidol are among the initially
preferred drugs to lower the seizure threshold (7).

Lysergic acid diethylamide (LSD), which has a strong
hallucinogenic effect, is a 5-HT agonist. It is absorbed rapidly
and its duration of action is very short. Dermal absorption of
LSD is weak. In intoxications, hypertension, hyperthermia,
and psychosis are observed. It is necessary to be careful
particularly in symptomatic children. Gastric decontamination
is not recommended. Sedation with phenothiazines should
be avoided. In some situations, LSD may be associated with
malignant hyperthermia (7,45).

Cocaine demonstrates its effect by inhibiting the re-uptake
of dopamine, noradrenalin, and 5-HT. Agitation, hallucination,
convulsions, hypertension, myocardial ischemia, and
cranial infarction can be seen depending on its intake. In
asymptomatic children, administration of activated charcoal
within 1 hour following intake is beneficial. Blood pressure
and ECG should be monitored. It is necessary to monitor
symptomatic children more carefully. Agitation, hallucination,
and convulsions can be controlled with benzodiazepines. It is
necessary to correct acidosis as soon as possible as acidosis
can intensify cardiac toxicity. Hypertension, arrhythmia, and
angina can be treated with diazepam, nitrates, and calcium
antagonists. Combined use of B-blockers and phenothiazines
should be avoided due to the unpredictable interaction
between these drugs. Coagulation and thrombosis should
be kept in mind in terms of the probability of myocardial
infarction development (7).

10. Nicotine

Nicotine is a toxic alkaloid which is found in the structure
of many plants, mainly the tobacco. It demonstrates its effect
by stimulating nicotinic acetylcholine receptors (7). When it
is taken orally, nausea, vomiting, abdominal pain, increased
salivation, confusion, agitation, clouding of consciousness,
convulsions, coma, hypertension, tachycardia, and tachypnea
are observed (15). In severe intoxications, arrhythmias and
parasympathetic stimulation also accompany the symptoms.

Nicotine intoxication in children is often observed as a result
of eating cigarette derivatives such as cigarette or cigar.
Vomiting is frequently seen after eating cigarette, which
is a good thing as it contributes to the reduction of the
gastric absorption of nicotine (7). One cigarette contains
approximately 13-30 mg nicotine. While it's lethal dose in
adults is 40-60 mg, in children 1 mg (0.2 mg/kg) is lethal.
Severe intoxications develop when nicotine is taken at a dose
of 1.4-1.9 mg/kg (15). In intoxications due to oral intake of
one or two cigarette ends, asymptomatic children should be
kept under observation for 2 hours. No specific treatment is
needed. However, activated charcoal and gastric lavage are
recommended in exposure to large amounts in children (7).
For convulsions, diazepam (i.v. 0.1-0.2 mg/kg, not exceeding
5 mg/kg) or midazolam (i.v. 0.05 mg/kg within 20-30 seconds,
or intramuscular 0.1-0.2 mg/kg) are administered (15).

11. Isopropanol

Isopropanol is an alcohol derivative which is found in
the composition of nail polish, hairspray, anti-freeze, and
screen washers. It is rapidly absorbed by the stomach and
causes gastric irritation, CNS depression, and hypotension.
Isopropanol transforms into acetone via alcohol dehydrogenase
enzyme and the acetone is excreted primarily through lungs
and kidneys. Asymptomatic children should be kept under
observation for at least 2 hours. Activated charcoal is not
effective in the reduction of isopropanol absorption, and it is
contraindicated in the presence of CNS depression. Gastric
lavage and vomiting are effective only when performed within
the first hour. Intensive supportive therapy is necessary in
symptomatic patients. Treatment with i.v. fluid and inotropic
agents might be needed in the case of hypotension and
peripheral vasodilatation. Hemodialysis is recommended
in patients with blood isopropanol concentration of 4 g/L.
Peritoneal dialysis has also been reported to be effective
in isopropanol intoxications. However, this method can be
ineffective in some patients, as it may cause refractory
hypotension (7).

Conclusion

In conclusion, due to the rapidly developing technological
advancements, people are exposed to various natural and/
or synthetic chemical agents in routine daily life, either
consciously or unconsciously. In addition to drugs, exposure
to natural toxins of herbal and animal origin, industrial
pollutants, food additives and contaminants, environmental
agents, and domestic products has become unavoidable.
Incorrect preservation of domestic chemicals, parents not
acting responsibly enough, and putting objects into mouth,
which is a common behavior particularly in toddlers, are
among the causes of intoxications in children. It is important
to increase awareness of intoxications related to toxic
agents, and unwanted effects among all individuals in the
society, mainly the children, to take necessary precautions
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and to follow appropriate treatment approaches. Although
some drug packages have child safety latch, such packages
are not used in many products on sale. The responsible
attitude of the producing companies towards this subject
can be effective in reducing intoxications in children. In
addition to acute mild findings observed in intoxications in
children, severe and irreversible damage and death are also
observed. Therefore, it is necessary to inform foremost the
parents, healthcare personnel, manufacturers, and children
about intoxications. As early treatment is important making
arrangements to reach National Poisoning Research Centers,
and increasing the number of similar organizations would
contribute to reducing the number of intoxication cases.
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Derleme / Review

Topuk Kani Ornedi ile Yapilan Ulusal Yenidogan

Tarama Testleri ve Onemi

National Newborn Screening Tests Carried Out with Heel Lance and

Their Importance

Sibel Icke, Rabia Ekti Genc

Ege Universitesi [zmir Atatcirk Saglik Yiiksekokulu, Ebelik Bolimdi, [zmir, Tirkiye

0z

Ulkemizde akraba evlilikleri gok goriilmektedir Bu da gesitli dogumsal
metabolik hastaliklar beraberinde getirmektedir. Dogumsal metabolik
hastaliklarin erken dénemde yakalanmasi igin yenidoganda bircok tarama
testleri yapilmaktadir. Tirkiye'de yenidogan tarama programi kapsaminda
yer alan metabolik hastaliklar fenilketontiri, konjenital hipotiroidi, biyotinidaz
eksikligi ve kistik fibrozistir. Bebegin topuk kanindan alinan kan ornegi ile
tarama testi yapiimaktadir. Tarama testlerinin yapiimasinda amag; hastalikli
bebekleri saptamak ve telafisi olmayan zararlari engellemek igin en yakin
zamanda tedavilerine baglamaktir.

Anahtar Kelimeler: Dogumsal metabolik hastalik, tarama testleri, yenidogan

Giris

Dogumsal metabolik hastaliklar, nadir gorilen, cogu
otozomal resesif gecisli hastaliklardir. Ulkemiz gibi akraba
evliliginin stk gdrildigu Ulkelerde, kalitsal metabolik
hastaliklarin  sikligindaki artis ciddi toplumsal saglik
problemlerine yol agmaktadir (1). Hastaliklar erken veya
presemptomatik donemde yakalamak dusincesi ¢ok cesitli
tarama testlerinin gelisimi igin ilham kaynagi olmustur. Birgok
testler yetersiz olmus, bu nedenle etik ve verimli tarama
programlarinin gelistiriimesi hedeflenmistir (2).

ABSTRACT

Inbreeding is very common in our country, and this brings along various
congenital metabolic diseases. In order to detect the congenital metabolic
diseases at an early stage, lots of screening tests are carried out on the
newborn. In Turkey, the metabolic diseases which are in the scope of newbomn
screening program are phenylketonuria, congenital hypothyroidis, biotinidase
deficiency, and cystic fibrosis. The screening test is carried out with the blood
sample obtained by heel lance. The aim of the screening tests is to identify
the babies with diseases, and start treatment as soon as possible in order to
prevent irrevocable damage.

Keywords: Congenital metabolic disease, screening tests, newborn

Ulke dizeyinde vyenidogan bebeklerin yasama daha
saglikli baslamalarini saglayabilmek icin tarama programlari
yurGtllmektedi. Bu tarama programlari Ulkelerin  kendi
kosullarina gore, toplumda sik gorilen hastaliklara karsi
yapiimaktadir. Yenidogan tarama programlarinin ilk hedefi
dogumsal metabolik hastaliklarin gordlme oranlar ytksek
olanlara karsi yapilip, hastaligin erken dénemde tanilanmasi ve
mUdahale edilmesidir. Tirkiye'de yenidogan tarama programi
kapsaminda yer alan metabolik hastaliklar fenilketoniri (FKU),
konjenital hipotiroidi, biyotinidaz eksikligi ve kistik fibrozistir (KF).
Bu hastaliklarin taranmasi icin saglik personeli bebekten dogum
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sonrasl, bebek proteinli besinler almaya basladiktan sonra ve
genelde taburcu olmadan 6nce, ilk 24-72 saat igerisinde topuk
kani almaktadir (3,4). Uygulama, tarama testi icin bebegin ayak
topugundan alinan birkag damla kanin 6zel olarak hazirlanmis bir
filtre kagidi (Gutrie) Gzerine damlatilarak yapilmasidir (4).

Topuk Kani Ornegi ile Yapilan Yenidogan Tarama
Testinin Ulkemizdeki Tarihcesi

Turkiye Bilimsel ve Teknolojik Arastirma Kurumu
araciligiyla yapilan projede, Tirkiye'deki yenidoganlarda FKU
gorilme sikligr beklenenden daha yiksek bulunmustur. Bunu
takiben, T.C. Saglk Bakanligi tarafindan 1986 yilinda yenidogan
tarama programina baslanmis ve daha sonra bu tarama
programi genisletilmistir. Programin ilk vyillarinda taramalar
bazi pilot merkezleri kapsamistir. Istanbul ve Izmir illeri de
bu program kapsaminda yer almistir. 1994 yilinda program,
“Ulusal FenilketonUri Tarama Programi”na dondstirtlimuis
ve tim Ulkeyi kapsamistir. Konjenital hipotiroidinin 25
Aralik 2006 tarihinde FKU tarama programina eklenmesiyle
programin ismi “Ulusal Yenidogan Tarama Programi” olarak
degistirilmistir (5). Programa, Ekim 2008 itibariyla biyotinidaz
eksikligi, T Ocak 2015 tarihi itibariyla da KF eklenmistir (3,5).

Fenilketoniiri Taramasi

Yenidoganda FKU hastaliginin  taranmasi amaciyla
yaplimaktadir (6). Klasik FKU, genellikle fenilalanin hidroksilaz
(PAH) olarak bilinen bir karaciger enziminin eksikligi sonucu
nadir gortlen dogumsal metabolik bir hastaliktir (1,7-9). PAH
enzimi kan fenilalanini, tetrahidrobiopterine (BH4) yardimci
faktor olarak gerektiren tirozine hidroksile eder (10). Bu enzim
eksikligi, kan ve diger dokularda amino asit fenilalaninin ylksek
seviyede olmasina neden olur (7). PAH ya da BH4'n Gretimi
ya da geri dontsimuinde defekt olmasi tedavi edilmedigi
takdirde zeka geriligi yapabilen hiperfenilalaninemiye neden
olur (10).

Turkiye, FKU hastaliginin en sik gorildiigu dilkelerden
biridir. Gordlme sikligi 3000-4000 yenidoganda birdir. Akraba
evliliklerinin siklikla yapilmasi anne ve babanin tasiyici oldugu
bu gibi hastaliklarin gortiime sikhigini arttirmaktadir. Tlrkiye'de
her 100 kisiden 4'Unlin bu hastalik agisindan tasiyici
olmasi, akraba olmayan bireylerin de cocuklarinin hastalikli
dogmasina sebep olabilir (7,8). Ayrica, hastaligin yeterince
bilinmemesi, zihinsel gelisim bozuklugu olan c¢ocuklarin
bu hastalik yoninden incelenmemesi hastaligin yayilimina
neden olmaktadir (11).

Fenilketoniiri Belirtileri

FKU olan bebekler hayatlarinin ilk birkac ayinda saglikli
bebeklerden ayirt edilmezler. Bebek beslenmeye basladiktan
sonra vlcutta fenilalanin birikimi noérolojik  gelisimini
etkilemeye baslar. FKU'Ii cocuklarda 5-6. aylardan sonra
gelisme geriligi belirginlesmeye baslar. Akranlari gibi oturma,
ydrime ve konusma gibi becerileri kazanamazlar. Beyin

gelisimi yeterince olmadigindan mikrosefali gelisir. Cocuk
etrafla ilgisiz, hiperkinetik hatta otistik davranislar gosterebilir.
Olgularin %60'Inda acik renk sag, goz ve deri rengi gordldr.
Vicut sivilari ve idrarlarinda kif kokusu dikkati geker (1,8).
Bebek taburcu olmadan hemen 6nce ve ozellikle proteinli
besinler almaya basladiktan sonraki 24-72 saatler arasinda
kan ornegi alini. Bu sUrenin 7 gunl asmamasina dikkat
edilmelidir. Kan 6rnegi ilk 24 saat icerisinde alinmis ise, bebek
1-2 haftalik olunca 6rnek aliminin tekrarlanmasi gerekir (4).
Kan fenilalanin dulzeylerinin 0-12 yas arasinda 2-6 mg/dL
olmasi normal seviyede oldugunu gostermektedir (7,8).

Tedavi ve izlem

Yakin zamana kadar fenilalanini azaltiimis bir diyet, mevcut
olan tek tedavi yontemiydi (9). FKU diyeti, dogal proteinlerden
ve ek olarak vitaminler, mineraller ve fenilalanin disinda
tUm temel amino asitleri iceren Ozel tibbi formdullerden
olusmaktadir (10,11). Ancak uzun vadede vyeni tedavi
yaklasimlar ortaya ¢ikmistir. Bunlar;

- Blylk nétr amino asit, fenilalanin emilimini ve beyne
girisini azaltmak icin mide-barsak ve kan-beyin bariyerinden
fenilalanin tasiyicisi ile mlcadele edebildiginden alternatif
olarak kullanilabileceginin,

- Fenilalaninden distk, muikemmel bir protein kaynagi
olan ve dogal olarak olusan glikomakropeptit proteinin,

- Uretimi ya da geri dénustiminde defekt olmasi
hiperfenilalaninemiye neden olan BH4 testi yapilmasinin,

- Enzim tedavisinin de yararll olabilecegi belirtiimektedir
(10).

Fenilalanin kan duazeyleri 6zellikle yasamin ilk yillarinda
sik sik, yas ilerledikce daha az siklikla izlenmelidir (6).
Boylelikle bu bebeklerin tamamen saglikli gelismesi mimkin
olabilecektir.

Konjenital Hipotiroidi

Konjenital hipotiroidi, dogumda tiroid hormon eksikligi
olarak tanimlanir. Konjenital hipotiroidi 4000 canli dogumda
1'i etkileyen en yaygin dogum kusurlarindan biridir (12-14).
Tiroid hormonu (tiroksin veya T4) bebeklerde normal blylime
ve norolojik gelisim icin kesinlikle gereklidir. Tedavi edilmezse,
tiroid hormonu eksikligi erken yasamda ciddi ndrolojik
bozukluk, kalici mental retardasyon ve gelisme geriligi ile
sonuglanmaktadir. Erken tani ve tedavi yenidoganin normal
blylUmesi ve entelektiel gelisimi ile sonuclanabilmektedir
(13).

Topuktan filtre kagidina alinan kandan tiroid stimdlan hormon
(TSH) dlciim esasina dayali olarak uygulanmaktadir (12).

Konjenital Hipotiroidi Belirtileri
Konjenital hipotiroidi olan bebeklerin ¢cogu dogumda

belirti vermezler. Klinik belirti ve bulgular non-spesifik ya da
anlasilmasi glgc olabilir. Konjenital hipotiroidi olan bebeklerin
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%5'inden az dogumda fizik muayene ile tespit edilebilir (13).

Gorllebilecek baslica klinik belirtiler; acik arka fontanel,
kaba sesle aglama, kuru deri, hipotermi, beslenme glclugu,
kabizlik (konstipasyon), ¢ikik karin, bUyUk dil, genis diz burun,
umblikal herni, uzamis yenidogan sariligi, letarji, hipotoni,
guatr (nadir) olmaktadir (13).

Tedavi ve izlem

Glnde tek doz 10-15 mcg/kg/gin L-tiroksin (Synthroid)
ile replasman tedavisi derhal baslanmalidir. Merkezi sinir
sistemi sekellerini 6nlemek icin tedavi geciktirimemelidir.
Glvenilmez doz olamayacagi icin tedavide hicbir sivi sollisyon
onaylanmamis, sadece tablet kullaniimaktadir. Tablet ezilir ve
anne s(tl ya da formUl mama icine karistirilarak verilir (15,16).

Tedavide, en yakin zamanda TSH seviyesini normal dlizeye
getirmek, TSH'nin 5 mU/L'den az olmasini saglamak, serum
T4 ya da serbest T, normal araligin Ust yarisinda tutmak,
yasamin ilk senesinde serum T,4'n 10-16 mcg/dL ve serbest
T4'Un 1,4-2,3 ng/dL araliginda olmasi hedeflenmektedir.

Klinik degerlendirme yasamin ilk 3 yilinda birkac ayda bir
yapilmalidir. Laboratuvar degerlendirmesi ise optimal dozu
ayarlayabilmek icin;

- Tedavi basladiktan sonra 2 ve 4. haftalarda,

- Yasamin ilk yilinda her 1-2 ayda bir,

- Bir ve (g vyaslari arasinda her 2-3 ayda bir,

- BlyUme tamamlanana kadar her 3-12 ayda bir,

- Dozda herhangi bir degisiklikten 2 hafta sonra yapilmalidir
(12,17).

Biyotinidaz Eksikligi

Biyotin, B grubu vitaminlerinden biridir. Uygun blyUme,
gelisme ve enerji saglanmasi igin bircok yiyecekte bulunan,
suda ¢oziinen gerekli vitamindir (18). Normalde viicudumuzda
bulunan biyotinidaz enzimi, biyotin vitamininin geri dénistmu
icin gerekli olan bir enzimdir (19).

Biyotinidaz, biyotinin gorevini yerine getirebilmesi icin
baglh oldugu proteinden biyotini ayirir. Biyotin proteinden
ayrildiginda “serbest biyotin” adini alir (20).

Vicudun karbonhidrat, protein ve yag kullanimi ve bunlarin
yok edilmesi icin biyotine ihtiyaci vardir. Gidalar tarafindan
alinan biyotin proteine bagl bulunur ve vicut tarafindan
kullanilamaz. Yeterli biyotinidaz aktivitesi olmadigi zaman,
biyotini proteinden ayirmak muimkin degildir. Bu da zararli
Urtnlerin vUcutta toplanmasi ile sonuclanir. Yeterli biyotinidaz
enzim aktivitesi olmadan, vicut normal diyetten aldigindan
cok daha fazla serbest biyotine ihtiyac duyar (20). Mevcut
degilse, genellikle norolojik, dermatolojik, immunolojik ve
goérme ile ilgili saglik sorunlari ortaya cikar (21).

Dlnyada gortlme sikligi yaklasik olarak 1/60,000'dir.
(2,21). Akraba evliliklerinden dolayr dinya Ulkeleri iginde
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biyotinidaz eksikliginin en sik gortldigi Ulkelerin Tirkiye ve
Suudi Arabistan oldugu bildirilmistir (22,23).

Biyotinidaz Eksikligi Belirtileri

Biyotinidaz eksikligi tedavi edilmedigi takdirde, dogum
sonrasl birkac hafta ya da ay icerisinde, yaklasik 3-6 ay
arasinda belirtiler ortaya ¢cikmaya baslar (19,20).

Baslica gorllebilecek belirtiler; gelisimsel gerilik, hipotoni,
nobetler, deri dokintlsl ve sag dokilmesidir. Ayrica ataksi,
uyusukluk, isitme kaybi, g6z problemleri ve solunum
problemleri de mevcut olabilir. Etkilenen ¢ocuklarda yasami
tehdit edici biyokimyasal degisimler (6rnegin; hiperamonyemi,
asidoz ve organik asiduri) de olabilir.

Biyotinidaz eksikligi semptomlari beyin, deri, i¢ kulak
ve gozler gibi 6nemli organlara zarar verebilir. Bazi tedavi
edilmeyen yenidogan ve cocuklar bu nedenle 6lmektedirler
(18-20).

Tedavi ve izlem

Tedavisi olan, ancak, tedavisi hayat boyu devam eden
bir hastaliktir (18). Biyotinidaz eksikligi olan ¢ocuklarin ekstra
biyotin almalari gerekmektedir. Onerilen doz miktari 5-20
mg arasinda degismektedir (20). Biyotin takviyesi hap ve
sivi formlarda olabilir. Bebeklerin ayrica uzman doktor ve
diyetisyen ile duzenli kontrolleri olmalidir. DUzenli ve dikkatli
bir takip ve tedavi ile normal blyldme ve gelismeleri saglikli
bir sekilde saglanabilir (18).

Kistik Fibrozis

KF ekzokrin salg bezlerinde fonksiyon bozuklugu ile
karakterize, birgok sistemi tutan otozomal resesif gecisli
bir hastalikti. Ekzokrin bezler Uzerinde etkili oldugu igin
gastrointestinal, solunum ve Ureme siteminde fiziksel
degisikliklere yol acar (24). Ulkemizde KF gériilme sikligi 3000
canli dogumda 1°dir (25).

KF'de, 7. krommozomun bacagi Uzerindeki gen mutasyona
ugramistir. KF geni, kistik fibroz transmembran regllator
proteininin sentezini kodlamaktadir. Bu proteinin mutasyonu,
klor iyonunun transportunu bozmaktadir. Solunum yolu
epitelinde bu patolojinin olmasi sodyum emiliminin artmasina
yol acar ve sekresyonlarin yogunlugu artar. Su miktar
normalden daha az olan sekresyonlar koyu kivamli ve yapiskan
bir hale gelerek solunum vyollarini tikar. Buna benzer olaylar
aynl zamanda pankreas ve safra kanallarinda da meydana
gelir. Ter bezlerinde ise suyun emilimi bozulmus oldugundan
tuz kaybi artmistir (24).

Topuk kanindan alinan orneklerde immun reaktif
tripsinojen (IRT) 6lcimU yapilip degerlendiriimektedir. IRT
degeri belirlenen dlzeyin Uzerinde bulunan bebeklerin
topuk kanindan 6lgimu tekrarlanir. Tekrarlanan 6lgimin de
belirlenen dizeyin lzerinde ¢ikmasi durumunda, bebekler ter
testi yapilan merkezlere yonlendirilmelidir (3).
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Ter testi, klor dizeyini belirlemek icin yapilir. Bebeklere
ter testi birka¢ gUlnllk olunca yapilabilir, ancak bebekler 4
haftalik olmadan 6nce yeterli dizeyde ter toplanamayabilir.
Bebeklerde klor dizeyinin 40 mEg/L'den fazla olmasi KF
dUsUndurmektedir (24).

Terin toplanma islemi: Pilokarpin, bacak ya da kol Uzerinde
kigUk bir alana uygulanir. Bolgeye ter yapiminin uyarimi icin
dustk elektrik akimli bir elektrot yerlestirilir. Uygulanacak boélge
temizlenir ve boélgenin Uzerine filtre kagidi yerlestirilerek, bacak
ya da kol kapatili. Otuz dakika sonra filtre kagidi cikartilir (24).

Kistik Fibrozis Belirtileri

Amerikan Kistik Fibrozis Kurumu tarafindan 1998 yilinda bir
konsenstis raporu hazirlanmis ve KF tanisinin; bir ya da birden
fazla tipik KF bulgulari veya KF'li kardes dykdsinin varligi veya
yenidogan tarama testinde pozitiflik varliginda terde artmis
klor konsantrasyonu veya kistik fibroz transmembran iletim
dizenleyicisi (KFTR) geninde mutasyon veya anormal nazal
epitelyum iyon transportu ile KFTR anomalisinin laboratuvar
sartlarinda gosterilmesi ile konulabilecegdi belirtilmistir (26).

KF gebelikte baslamaktadir, ancak semptomlar ilk basta
fark edilememektedir. Semptomlari fark etmek uzun vyillar
alabileceginden taniyi koymakta ge¢ kalinabilir. Tipik belirtiler
sunlardir; deride tuzlu bir tat olmasi (ebeveynler bebeklerini
Optlklerinden genellikle bunu fark eder), hirilti veya nefes
darligi, inatcl 6ksurik ve asin mukus, zatlrre ve bronsit gibi
sik akciger enfeksiyonlari, sik sints enfeksiyonlari (sinlzit),
burunda buUyUmeler (nazal polipler), dustk tarti alimi ve
blytmede gerilik, kétl kokulu ve yagh diski, karinda gaz ve
sislik, el ve ayak parmaklarinin genislemesidir (27).

Tedavi ve izlem

Erken vyasta gen terapisi, KF genetik bir hastalik
oldugundan beri hastaligi dnlemek ve tedavi etmek icin tek
yoldur denilebilir. Gen terapisi, kusurlu geni tamir edebilir
veya yerine gegebilir Tedavide bir baska secenek KF'li bir
kisiye az ya da eksik olan protein UrGndnlin aktif formunu
vermektir. Hastaligi ¢ok ilerlemis olan hastalarda, akciger
transplantasyonu bir secenek olabilir.

Son 20 yilda gelistirilen daha iyi tedavi yontemleri KF'li
hastalarin dmrint yaklasik olarak 30 sene arttirabilmektir.
Bunlar;

- Akciger sorunlarinin yonetimi: Fizik tedavi, egzersiz ve ilac
(bronkodilatatorler, mukolitikler ve dekonjestanlar), akciger
hava yollarinin mukus ile ttkanmasini azaltmak igin kullanilr.

- Sindirim problemlerinin yonetimi: Dengeli, yUksek kalorili
diyet, yag orani disUk ve protein agisindan zengin ve pankreas
enzimleri (sindirime yardimci olan) sik recete edilir. lyi bir
beslenmenin saglanmasi icin A, D, E ve K vitaminleri takviyesi
yaplilabilir. Lavman ve mukolitik ajanlar barsak tikanikliklari
tedavisinde kullanilabilir (28).

Yenidogan Tarama Testlerinde Ebe ve Hemsirelerin
Gorevi

Yenidogan tarama testleri topuktan kan alinmasiyla yapilan
rutin bir uygulamadir (2). Bu uygulama, cogunlukla ebe ve
hemsireler tarafindan yapilmaktadir. Topuktan kan alma basit
bir islem olmakla birlikte yanlis sonuglarin olmamasi icin
dogru alinmasina ¢ok dikkat etmek gerekir. Bu amacla islem
esnasinda asagidaki basamaklar izlenmelidir;

- Bebegin ayagi kanin alinacag alana kan akiminin
arttinlmasi igin 1k bir havlu ile 3 dakika boyunca isitilir.
Havlunun isisinin 42 °C'yi gegmemesine dikkat edilmelidir.

- Vendz basincin artmasi icin bebek ayaginin kalp
seviyesinin altinda tutulmasi daha uygundur.

- Bebegin topugu %70'lik izopropil alkol ile temizlenir ve
deride kalan alkolin &érnegi seyreltmemesi igin topuk kuru
steril gazli bir bez ile kurulanir.

- Bebegin topugu derinligi 2,5 mm'den daha derin
olmayacak sekilde steril bir lanset ile topugun planlar ytzindn
mediyal ve lateral dis kenarlarindan delinir.

- llk kan damlasi &6rnegi seyrelten doku sivisi
icerebildiginden, steril gazli bez ile silinir.

- Bolge cok hafif sikilarak sonraki damlanin kendiliginden
serbest kan akimi ile olusmasi beklenir.

- Olusan kan damlasi filtre kagidindaki halkanin ortasina
degdirilerek kagidin uygun miktarda kan damlasini emmesi
saglanir. Kan damlasinin kagidin arka tarafina da esit miktarda
gectiginden emin olunmalidir.

- Halkanin tUmU doldurulmadan kan akimi durursa, bu
kisim yeniden doldurulmaya calisiimamali, islem kagidin
baska bir kisminda tekrarlanmalidir.

- Kan 6rnegi alimi tamamlandiktan sonra bebegin ayagi
vicudun Uzerine dogru kaldirilir ve igne bolgesi steril gazl bir
bez ile silinir.

- Alinan kan o6rnegin 1slak bir sekilde zarfin igine
konulmamasina dikkat edilmelidir. Bunun icin yapilmasi
gereken 0Ornegin en az 3 saat oda sicakliginda, yatay
pozisyonda kurumasini beklemektir.

- Baska bebeklerden alinan kan &rnegi ile temas
etmemesine dikkat edilmelidir.

- Zarflarin plastik torba igine konulmamasina dikkat
edilmelidir.

- Ozel filtre kagidina bebek ile ilgili gerekli bilgilerin tam ve
dogru olarak doldurulmasina 6zen gosterilmelidir.

- Kuruyan kan orneklerinin mimkin oldugunca hizli bir
sekilde ilgili merkezlere génderilmesi saglanmalidir (1).

Bu uygulama, yenidoganlarda agrili bir uygulama oldugu
icin annelerde blylk anksiyete sebebi olabilmektedir.
Annelerde ortaya cikan anksiyetenin en blylk sebebi ise
bilinmeyen korkusudur. Yapilan arastirmalar sonucunda
ebeveynlerin yenidogana vyapilan girisimler konusunda
yeterince bilgilendiriimedikleri ve islemler ile ilgili egitime
ihtiyac duyduklan goértlimusttr (29,30). Ebe ve hemsireler
annelerin yenidogana yonelik gereksinimlerini degerlendirip
annelere gerekli bilgilendirmeyi yaptiklarinda ve onlari
desteklediklerinde, annelik roline uyumlar kolaylasir ve
yenidoganin sagligiyla daha cok ilgilenmeye baslar (29,31).

Yenidogana yapilacak her tUr tedavi, girisim ve tarama
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testleri ile ilgili ebeveynler mutlaka bilgilendiriimelidir. Saghk
ekibi icerisinde ebe ve hemsireler bu bilgilendirmeyi yapmasi
gereken ilk akla gelen meslek gruplandir (29). Annenin
anksiyetesinin giderilebilmesi ve rahatlamasi icin ebe ve
hemsirenin hem dogum o&ncesi hem de dogum sonrasi
donemde anneye gerekli bilgilendirmeleri yapmayi gdrev
edinmelidir (29,32). Ailelere uygun egitim ortami saglanmali
ve 6grenmek istedikleri dogrultuda egitim verilmelidir. Clnk
yapllan calismalarda ailelerin daha ¢ok bu testlerin ne zaman
yapllmasi gerektigi, sonuclarini nasil égrenecegini ve cikan
sonuglari nasil yorumlayabilecekleri hakkinda bilgi sahibi
olmak istedikleri belirlenmistir (29,30).

Sonug

Ulkemizde akraba evlilikleri oraninin fazla olmas,
dogumsal metabolik hastaliklarin goérilme sikliginda ciddi
artislara neden olmaktadir. Yenidogan tarama testleri, bazi
metabolik hastaliklari erken veya presemptomatik donemde
yakalamak agisindan 6nemlidir. Bebegin topuk kanindan
alinan kan oOrnegi ile tarama testi yapilmaktadir. Topuktan
kan alma basit bir islem olmasina ragmen, oldukca dikkat
gerektiren bir islemdir. Ebeler ve hemsireler tarafindan
dogum sonrasl uygun zamanda ve uygun tekniklerle kan
alinmasi yenidoganda dogumsal metabolik hastaliklarin erken
tanilanip, tedaviye erken baslanmasina yardimci olur. Bu
durum, gelecekte bireyin nitelikli yasam hakkinin korunmasi
acisindan 6nemlidir.
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Stiperior mezenterik arter sendromu oral beslenme intoleransi olan
hastalarda nadir olarak gozlenen bir durumdur. Duodenumun etrafindaki
yag dokusunun hizli kaybina bagli siiperior mezenterik arter ile duodenum
arasindaki aginin  derecesi azalmaktadir. Yeterli peristaltizmi olsa da
duodenum  gegilememektedir. Birgok nedeni vardir. Tedavi yaklasimlarinin
temelinde erken niitrisyonel destek yatmaktadi. Bu yayini sendromun
farkindaliginin artinimasi ve immobilize hastalarin niitrisyonel desteklerinin
erken baglanmasini hatirlatmak icin paylastik.

Anahtar Kelimeler: Malnitrisyon, stiperior mezenterik arter, duodenum, yag
dokusu

Giris

SUperior mezenterik arter (SMA) sendromu, barsak
obstriksiyonlarinin nadir goérdlen nedenlerinden biridir. Bu
sendrom duodenumun Uclncd pargasinin aorta ve mezenterik
arterin arasinda basiya ugramasiyla karakterizedir (1,2).
Bu basinin nedeni duodenum etrafindaki yag dokusunun
azalmasidir. Cast sendromu, Wilkie sendromu gibi baska
isimlerle de anilir (3,4). SMA sendromu bir dislama tanisidir.
Klinik her zaman radyografik bulgularla uyusmayabilir ve
tedavi sonrasi semptomlarda gerileme olmayabilir (5,6). Bu

ABSTRACT
Superior mesenteric artery syndrome is a rare condition in patients who have

oral feeding intolerance. Due to decreased fat tissue around the duodenum,
the angle between the superior mesenteric artery and duodenum also
decrease. Despite normal peristaltic bowel activity, nutrients cannot pass the
duodenum. There are various causes for this. The basic treatment modality is
early nutritional support. We share this article to increase awareness of this
condition and recommend early nutritional support for immobilised patients.
Keywords: Malnutrition, superior mesenteric artery, duodenum, fat tissue

nedenle proksimal intestinal obstriksiyon yapabilecek diger
tanilar da goz ardi edilmemelidir.

SMA sendromunda duodenumun Uglncl parcasl, aort ve
mezenter arterin arasinda kalmaktadir (Sekil 1, 2). SMA L1
seviyesinde aortadan ayrilir. Aralarinda duodenumun UgUncl
parcasini sarar sekilde lenfatik ve yag dokusu bulunur.
SMA ve aorta arasindaki aginin normal insanlarda 38-65
derece (7), aralarindaki mesafenin de 10-28 mm (1) kadar
olmasi beklenmektedir. Ancak calismalar SMA sendromu
tanisi alan hastalarda bu acinin 6 dereceye kadar azaldigi,
aradaki mesafenin 2 mm'ye kadar kisaldigi gdsterilmistir
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(8,9). Bu acinin viicut kitle indeksi (VKI) ile orantili oldugu da
dUsUtnulmektedir (10).

SMA sendromu igin pek cok risk faktorli bulunmaktadir
(2). Maligniteler (9,11), vyaniklar (12), travmalar (13),
anoreksiya nevroza (14) gibi beslenmenin hizlica bozuldugu
hastaliklar veya malabsorbsiyon sendromlari (9), HIV (15) gibi
beslenmenin kronik olarak azligi ile giden hastaliklar SMA
sendromu igin baslica risk faktorleridir. Ayrica immobilite
olusturarak hizli kilo kaybina yol acan spinal kord anomalileri
(1), parapleji, 6zellikle skolyoz olmak Uzere ortopedik cerrahi
gecirme (16-18) veya uzamis vyatak istirahati gerektiren
hastaliklarda da risk artar. Bunlar disinda bazi kisilerde de
mezenter arterin baslangic noktasinin daha asag yerlesimli
(11) ya da Treitz ligamentinin baslangic noktasinin daha
proksimalde olmasinin (19) SMA sendromuna neden oldugu
gosterilmistir.

T—

Sekil 1. A) Slperior mezenterik arter, B) Duodenumun 3. parcasl, C)
Treitz ligamenti; aorta da L1 seviyesinde ayrilan stperior mezenterik
arter, duodenumun 3. pargasinin tzerinden gecmektedir

Sekil 2. A) Slperior mezenterik arter, B) Aort, C) Duodenumun 3.
parcasi, D) Pankreas; duodenumun 3. parcasi aorta ve superior
mezenter arter arasinda kalmaktadir, sUperior mezenter arter
sendromunda, c¢evre yag dokunun azalmasi nedeni ile duodenum
baslya ugramaktadir (2)
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Klinik

Hastalar hizli ilerleyici bir klinik gosterebilecegi gibi, yavas
seyirli olarak da karsimiza cikabilir (5). Genel olarak ikisi
de intestinal obstriksiyon bulgulari tasimaktadir. Yemek
sonras! hafif mide agrisindan elektrolit dengesini bozabilecek,
ciddi kilo kaybina yol acabilecek kusmalarla giden genis bir
semptom yelpazesi bulunmaktadir. En sik gérllen semptomu
epigastrik agri olmakla birlikte bulanti, kusma, safrall kusma,
refli bulgulari, batin distansiyonu gorlilen semptomlardan
birkacidir (6,20,21). Epigastrik agrinin karakteristik 6zelligi,
prone pozisyonunda, sol lateral deklbit ve diz-gogls
pozisyonlarinda azalmasidir. Bu durum duodenuma yapilan
basinin bu pozisyonlarda azalmasi ile acgiklanmaktadir (9).
Laboratuvar bulgulari da benzer sekilde duodenal obstriksiyon
ve kusmaya sekonder gelismektedir. Ancak bunlarin hichbiri
tani koydurabilecek spesifik bulgular degildir.

Tani

SMA sendromunda semptomlarin non-spesifik olmasi
nedeni ile tani koyabilmek icin oncelikle bu tanmnin akla
getirilmesi gerekir. SMA sendromu nadir gorilen bir dislama
tanisidir. Tani konmadan 6nce intestinal obstriksiyon yapan
ve daha siklikla gorllen hastaliklar dislanmalidir.

Direkt batin grafisi ilk yapilabilecek tetkiklerdendir. Mide
ve proksimal duodenal dilatasyon taniyi destekler niteliktedir.
Yine oral kontrastla gcekilen mide-duodenum grafilerinde de
opak maddenin mide ve proksimal duodenumda birikimi
diger obstriktif hastaliklarda olabilecegi gibi destekleyici
bulgulardandir (22). Obstriksiyon bulgularinin lateral dekibit
ve prone pozisyonunda dizelmesi ise SMA tanisini destekler
niteliktedir (9).

Daha spesifik tanisi batin ultrasonografisi (USG)
ve kontrastll batin bilgisayarli tomografisi (BT) ile yapilan
olctimlerle konabilmektedir. Tirkiye'de yapilan bir calismada
(20), USG ile olcllen aorta ve SMA arasindaki mesafe;
SMA sendromlu hastalarda 3,8 mm iken, kontrol grubunda
9 mm saptanmistir. Yine ayni calismada, SMA ve aorta
arasindaki agi SMA sendromlu hastalarda 7 derece iken,
kontrol grubunda 32 derece saptanmistir. Benzer olgiimler
BT ile de yapilmis olup SMA sendromlu hastalarda mesafe
3,8 mm iken, kontrol grubunda 11 mm olglimdistir. SMA
tanisina yonelik bu olglimler yine batin manyetik rezonans
(MR) anjiyografi ile de alinabilmektedir. Kontrastli batin BT ve
MR anjiyografi arasinda 6lgiimleri saptama acisindan anlamli
bir fark bulunmamistir (11).

SMA sendromu tani kriterleri yapilan calismalar
dogrultusunda belirlenmistir. Aktif peristaltizsn olmasina
ragmen, duodenumun Uglncl kisminda obstriksiyon
bulgularinin olmasi ve yapilan tetkiklerde anlamli dlcimlerin
elde edilmesi tani koydurucudur. Olctimler icin SMA ve aorta
arasindaki acinin 25 derecenin altinda olmasi ve aralarindaki
mesafenin 8 mm altinda olmasi anlamli kabul edilmektedir
(20,23). Yine yuksek yerlesimli Treitz ligamani ve anormal
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distal baslangicli SMA, tani asamasinda dlsundilmesi gereken
diger durumlardir.

Tedavi

Tedavide 6ncelikle destek tedavi yer almalidir (24). Gastrik
ve duodenal dilatasyonu olan olguya nazogastrik tlp ile
dekompresyon uygulanmalidir (22). Ancak buradan kaybedilen
sivi miktarina da dikkat edilmesi gerekmektedir.

SMA sendromlu hastalarda ciddi kusma ve safra kayiplari
nedeniile elektrolit dengesizligi gorilebilmektedir. Hipovolemi,
hipokalemi, metabolik alkaloz goérilebilmektedir ve bu
konuda dikkatli olunarak replasman tedavilerinin verilmesi
gerekmektedir (22,25). SMA sendromlu hastalarda beslenme
diger dikkat edilmesi gereken énemli konulardandir. Yag doku
kaybl ile belirginlesen klinik tablo, beslenme dizenlenmedigi
middetce 6nlne gecilemeyen bir durum olmaktadir.
Beslenme girisimsel olarak gastrojejunal sonda yerlesimi ile
enteral olarak ya da tedavi strecinde total parenteral nltrisyon
seklinde olabilir. YUksek kalorili beslenmenin saglanmasinin,
bu klinik duruma neden olan hastaliklardan bagimsiz olarak,
tedavi strecinde 6nemli bir rol oynadigi gosterilmistir (11).

SMA sendromu icin diger bir tedavi yontemi de cerrahi
yaklasimdir. Strong prosedirl, Treitz ligamanini keserek
duodenumu serbestlestirmek esasina dayanmaktadir
(26,27). %25 olguda pankreatikoduodenal arter nedeni ile
serbestlestirme yapilamamaktadir (28). Gastrojejunostomi
ve duodenojejunostomi de diger tedavi ydntemleridir.
Gastrojejunostomi  gastrik dekompresyon saglamakla
birlikte duodenum basisi devam ettigi icin ikinci bir girisim
gerektirebilmektedir. Duodenojejunostomide de basi 6ncesi
bolim jejunum ile agizlastinlr. Bu ydontemde kor barsak
sendromu riski daha az gortlmektedir ve %90 basari sansi
mevcuttur (29). 1986 vyilinda yapilan 146 olgu iceren bir
calismada, ciddi olgularda duodenojejunostominin diger iki
yonteme gore daha efektif oldugu gosterilmistir (28).

Son vyillarda ayni cerrahi yontemler, laparoskopik olarak
da vyapilabilmektedir. Ik olarak 1995 vyilinda Massoud (30)
tarafindan 3 hastaya Strong operasyonu, 1998 yilinda da Gersin
ve Heniford (31) tarafindan 1 hastaya duodenojejunostomi
operasyonu laparoskopik olarak yapiimistir. Yapilan calismalar,
laparoskopik girisim ile operasyon sonrasi agrilarin daha az
yasandigini, hastanede kalis slresinin kisaldigini ve normal
aktiviteye donlslin hizlandigini goéstermektedir (32). Bu
nedenlerle minimal invaziv girisim gerektiren laparoskopik
yontemler glinimizde daha ¢ok tercih edilmektedir.

SMA sendromu ilk olarak 1842 yilinda Rokitansky (33)
tarafindan arteriyomezenterik oklizyon olarak tanimlanmistir.
Yetmis bes hasta iceren en genis seri Wilkie (34) tarafindan,
1927 yilinda yayinlanmisti. Sonrasinda pek ¢ok merkez
tarafindan goklu olgu bildirimleri yapiimistir. Gintimzde SMA
ile ilgili 330'dan fazla olgu sunumu ve derleme mevcuttur.
Ancak yine de o6zellikle yogun bakimda yatan ve izleminde
intestinal obstriksiyon gozlenen hastalarda, akla gec gelen
bir tanidir (2,35).

Bu klinik durum eriskinlerde yapilan calismalara gore
kadinlarda ve genc eriskinlerde (10-39 yaslari arasinda) daha
sik gortlmektedir (6,34,36). Bizim olgularimiz da addlesan
cagindaki hastalardi. Genc eriskin donemde daha siklikla
gordlen bu klinik tablonun siklikla predispozan bir faktori
oldugu ve VKI distkliginin hastaliga yatkinlik yarattigr da
bilinmektedir (10). Bizim hastalarimizin da travmaya bagli
immobilize olmalari, ince uzun yapida olmalari, disik VKI'ye
sahip olmalari, kilo kaybinin eslik etmesi klinigi kolaylastiran
risk faktorleriydi. Klinigimizin takip ettigi ve SMA sendromu
tanisi konulan iki hasta olurken ikisi de astenik viicut yapisina
sahip genclerdi. VKI'leri 16,5 ve 16,3 olarak 6lculdu.

Ani kilo kaybina yol agcan nedenler bu klinige neden
olmaktadir. Ozellikle yogun bakim kliniklerinde yatmakta
olan ciddi enfeksiyona sahip hastalar, travma hastalari, yanik
hastalari, malignitesi olan hastalar risk altindadir. Bu nedenle,
bizim olgularimizda oldugu gibi yogun bakim Unitesinde
izlenmekte olan olgularda beslenme sorunlari, ani kilo kayiplari
gozlendiginde SMA sendromu akla gelmesi gereken bir klinik
durumdur. Risk faktérl olan hastalarda ciddi kilo kayiplarinin
gbzlenmesi de SMA sendromu riskini arttirmaktadir (35). Kilo
kaybini dnlemek amaciyla yogun bakim Unitelerinde tedavisi
slrmekte olan olgularin beslenmesine de gereken Gnemin
verilmesi bu durumun onlenmesi acisindan 6nemli bir yere
sahiptir. Cerrahi girisim distnulen olgularda da preoperatif
beslenme, postoperatif komplikasyon riskini azaltmaktadir (35).

Sonug olarak, yogun bakim Unitelerinde izlenmekte olan
hastalarda, klinik durumun uygun oldugu en erken dénemde
beslenmeye baslanmalidir. Beslenmesi mimkin olmayan
olgularin da total parenteral nltrisyon destegi ile yeterli kalori
almalari saglanmali ve kilo kayiplari 6nlenmelidir. Ancak yine
de alinan onlemlere ragmen kilo kayiplarn durdurulamayan,
ciddi beslenme sorunu ve intestinal obstriksiyon bulgulari
olan olgularda SMA sendromu akla gelmesi gereken bir
tanidir.
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ABSTRACT

Aim: In kidney diseases, renal damage may be mild and initially asymptomatic.
Proteinuria, a marker of kidney injury, directly contributes to chronic
tubulointerstitial damage. We investigated the prevalence of proteinuria (POP) in
school-aged children in Turkey.

Materials and Methods: The cluster sampling method was used to calculate
the required size of the study group for this cross-sectional study. Urine samples
were randomly obtained to determine urinary protein/creatinine ratio (Upr/Ucr)
from 1374 children aged 6 to 18 years. POP was also specifically assessed in
hypertensive and obese children.

Results: The mean age of the subjects was 11.68+3.43 years. The children were
from rural (23.9%) and urban (76.1%) regions of Tokat, Turkey. Upr/Ucr >0.20
was detected in 92 children, corresponding to a POP rate of 6.7%, without any
statistically significant difference between girls and boys. Among 141 obese
children, 16 (11.3%) and 76 of 1233 non-obese children (6.2%) had proteinuria
(p<0.05). Children with hypertension had a POP of 7.5% compared to the 6.7% of
those without hypertension (p>0.05).

Conclusion: Among school-aged Turkish children POP was 6.7%. POP was higher
in obese than in non-obese children. But there was no association between
POP and hypertension. While screening programs allow the early detection of
renal disease, further cohort studies are required to be able to suggest urinary
screening programs.

Keywords: Proteinuria, children, obesity, protein creatinine ratio, hypertension

0z

Amag: Bobrek hastaliklarinda renal hasar baslangicta asemptomatik ve hafif
olabilir. Bobrek hasarinin bir belirteci olan proteiniri, kronik tubilointerstisyel
hasara dogrudan katkida bulunur. Okul gagindaki gocuklarda proteintiri prevalansini
(PP) arastirdik.

Gereg ve Yontemler: Bu kesitsel calisma icin galisma grubunun gerekli boyutunu
hesaplamak i¢in kime 6rnekleme yontemi kullanildi. Alti-on sekiz yas arasindaki
1374 cocugun idrar protein/kreatinin oranini (Upr/Ucr) belirlemek icin idrar
numunelerirastgele elde edildi. PP hipertansif ve obez gocuklarda ayrica hesaplandi.
Bulgular: Olgularin yas ortalamasi 11,68+3,43 il idi. Olgularin %239'u kirsal
alanlardan ve %76,1'i kentsel bolgeden alindi. Kiz ile erkek cocuklar arasinda
istatistiksel olarak anlamli farklilik olmaksizin, 92 ¢ocukta Upr/Ucr >0,20 saptandi,
PP %6,7'ye karsilik geldi. Ytz kirk bir obez ¢ocuktan 16'sinda (%11,3) proteintiri
vardi; obez olmayan 1233 gocugun 76'sinda (%6,2) proteiniri vardi (p<0,05).
Hipertansiyonlu cocuklarda proteiniri %7,5 iken hipertansif olmayanlardaki
prevalans orani %6,7 idi (p>0,05).

Sonug: Okul gagindaki Tiirk gocuklarinda PP %6,7 idi. PP obezlerde obez olmayan
cocuklardan daha yiiksekti. Ancak, PP ve hipertansiyon arasinda herhangi bir iligki
mevcut degildi. Tarama programlari, bébrek hastaligini erken tespitte yardimei olsa
da driner tarama programlarinin dnerilmesi igin daha fazla kohort arastirmalari
gereklidir.

Anahtar Kelimeler: Proteiniiri, cocuklar, obezite, protein kreatinin orani,
hipertansiyon
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Introduction

Chronic kidney disease (CKD), characterized by the
irreversible deterioration of kidney function, leads to end-
stage renal disease (ESRD), which is a major and growing
public health problem (1,2). The early detection of kidney
disease based on the determination of proteinuria and the
identification of its cause are important for early treatment
to prevent CKD, and therefore, ESRD development (1).
Almost all of the proteins filtered by the kidney glomeruli
are reabsorbed in the proximal tubule by endocytosis at the
luminal membrane. Significant proteinuria occurs when this
energy-requiring mechanism is saturated and it can thus be
measured by determining the amounts of protein (mg) and
creatinine (mg) in a random urinary sample, expressed as
the urinary protein/creatinine ratio (Upr/Ucr) (3). In children
<2 years of age the normal upper limit of the Upr/Ucr is
0.50; in children >2 years of age, it is 0.20 (4,5). The Upr/Ucr
correlates well with 24 h urine protein excretion (3).

In kidney diseases, renal damage may be mild and initially
asymptomatic. If proteinuria is detected before nephrotic
involvement, the progression of renal injury to ESRD can
be prevented or delayed. A failure to promptly refer patients
with early kidney disease to a nephrologist may result
in the need for renal replacement therapy (6). Because
proteinuria is a significant symptom of renal injury, it is also
a stronger marker of CKD progression; if the loss of function
is minimal there will be little or no proteinuria (7). Moreover,
while proteinuria was previously considered a marker of
the severity of the underlying disease, it is now clear that
proteins filtered through the glomerular capillaries have an
intrinsic renal toxicity that contributes to disease progression
(8). This finding has highlighted the importance of the early
detection of proteinuria to prevent CKD, and its progression
to ESRD (9). The worldwide prevalence of childhood obesity
has increased greatly over the past three decades (10). This
led to an increase in CKD prevalence in the last decade of
the century. It has been recently emphasized that obesity is
an independent risk factor for CKD (11). The initial body mass
index (BMI) is recommended as an independent predictor of
the progression of CKD (12).

We investigated the prevalence of proteinuria (POP) as a
benign symptom or a sign of CKD in the province of Tokat
in northern Turkey by measuring protein levels in random
urine samples collected from a pediatric population. Also in
this study, we aimed to determine the effect of obesity and
hypertension on POP in school aged-children.

Materials and Methods

The number of students to be surveyed and the
number of clusters to be surveyed from each school were
determined by multi-layered proportional cluster sampling
method considering the number of students in primary,
secondary and high schools in the province center and
districts according to the 2013-2014 academic year records
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of the provincial national education directorate sex and age
groups. The potential study population consisted of 108.514
school children between the ages of 6 and 18 years. The
cluster sampling method was used to calculate the number
of participants needed to power the study according to an
expected (p) POP of 50% and a deviation (d) of 0.05 based
on the 97% confidence interval. Thus, in this cross-sectional
study the required size of the study group was 1584 children.
However, 210 children were excluded from the study due to
inadequate or inappropriate sampling. The remaining 1374
children were enrolled. Although first morning and two urine
samples were suggested including the first urine in the
morning, we used only one randomized urine sample in the
day time in favor of usability. Urinary samples were randomly
obtained from the children in the schools between April 2014
and June 2014.

Total protein and creatinine levels were measured using
a Cobas 6000 auto analyzer and commercial kits (Roche
Diagnostics, USA). The urine samples were denatured with
benzethonium chloride before measuring the amount of
protein using the turbidimetric method, and the amount of
creatinine using the Jaffe colorimetric method. The results
were expressed as mg/dL. The Upr/Ucr (mg/mg) was also
calculated from the samples. The cut-off value for proteinuria
to determine POP was 0.20.

Age, sex, weight, height, BMI, body temperature, and
systolic and diastolic blood pressure (BP) were recorded,
as was a history of drug use or chronic disease of any kind.
Since five children to be enrolled to the study had been
diagnosed with epilepsy, five with Familial Mediterranean
Fever, one child with atypical autism, and one with celiac
disease, a total of twelve children from the substitute list
were recruited in their place. Weights were measured
using a digital scale (Seca Corp., Chino, California, USA).
The measurements were taken while the patients were
barefoot and wearing light clothing. Height was measured
using a portable stadiometer (Seca) together with weight.
BMI was calculated as weight in kg divided by the square
meter of the height (kg/m?). The subjects were diagnosed
as obese according to BMI >95 percentile, considering
the sex-and age-specific growth curves and cut-off levels
for Turkish children. BPs were measured by using a digital
sphygmomanometer (Omron 705IT, Omron Healthcare Co.,
Kyoto, Japan), and if the measured BP was high according
to age, sex and height, the mean of the two measurements
were noted. Hypertension has been defined as BP >95th
percentile according to age and sex, and height (13).
The relationships between obesity and proteinuria and
between hypertension and proteinuria were investigated by
determining the POP value in subgroups of the participants.
In addition, for POP and Upr/Ucr determinations, the children
were divided into three age-based groups: 6-9 years, 10-13
years, and 14-18 years.

The study protocol was in accordance with the Helsinki
Declaration of the World Medical Association, and ethical
standards. Gaziosmanpasa University Ethics Committee
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approval was received for this study (approval number:
14-KAEK-035). Informed consent was obtained from, and the
questionnaires used to gather information about the children
were answered by the parents and families.

Statistical Analysis

Quantitative data are expressed as the arithmetic mean
and standard deviation. An independent sample t test
or one-way analysis of variance was used to compare
continuous normal data between the groups. A %2 test or the
Yates correction %2 test was used to compare categorical
data. Categorical variables were expressed as counts and
percentages. A multivariate logistic regression model was
implemented to determine the relation between selected
variables and proteinuria. A p value <0.05 was considered to
indicate statistical significance. The statistical analyses were
performed using SPSS 19 (IBM SPSS Statistics 19, SPSS
Inc., an IBM Co., and Somers, New York).

Results

Urine samples were collected from 1374 children, 683
(49.7%) females and 691 (50.3%) males. Their mean age was
11.68+3.43 years (6-18 years). The mean ages of girls and
boys (11.70+3.46 years and 11.66+3.41 years respectively)
were similar. The children resided in rural (n=329, 23.9%) and
urban (n=1045; 76.1%) regions. The characteristics of the
study group are provided in Table I.

A Upr/Ucr >0.20 was determined in 92 children,
corresponding to a POP of 6.7%. POP was 5.8% in the girls
and 7.6% in the boys; the difference was not statistically
significant (p>0.05).

Among 141 obese children, 16 (11.3%) had proteinuria,
whereas in 1233 non-obese children proteinuria was
measured in 76 (6.2%); the difference was statistically
significant (p<0.05). Children with hypertension had a POP of
7.5% compared to the 6.7% of those without hypertension
but the difference was not statistically significant (p>0.05).
POP in children living in urban areas was 7.6%, and those in
rural areas had a POP of 4%; the difference was statistically
significant (p<0.05).

POP was 0.5%, 3.0%, and 16.7% in the age groups
6-9 vyears, 10-13 years, and 14-18 years respectively. A
statistically significant difference was observed when age
increased (p<0.001, Table I).

An association between the risk of proteinuria and obesity,
age group and settlement was estimated using multivariate
logistic regression. In multivariate analysis, proteinuria as
the dependent variable was entered into a multiple logistic
regression model with adjustment variables, age group,
obesity and settlement as independent predictor variables.
Both the 10-13 years and 14-18 years groups, obese, and
urbans showed a significantly increased risk for proteinuria.
Table Il shows the results of the logistic regression model for
proteinuria.

Discussion

Among school-aged children in Tokat province, located
in northern Turkey, POP was 6.7%. Asymptomatic POP in
school-aged children in other regions of Turkey has been
reported to be 1.81% in Trabzon (14), 2.7% in Ankara (15),
8.7% in Isparta (16), and 4.06% in Kayseri (17). A POP
of 0.12% in primary school children has been reported
in Malaysia (18) and a 2.7% POP has been reported in
children of ages 2 to 5 years in Nigeria (14). In those studies,
however, the urine dipstick method was used, which is not
as sensitive a method as Upr/Ucr determination because of
the high false-negative rate (19). Nonetheless, while the Upr/
Ucr is recommended for the determination of proteinuria in a
single random urine sample or a limited number of samples,
the dipstick method is more practical for mass screening
programs (9,20,21). In fact, there are few studies in which the
Upr/Ucr was used to identify POP (22,23).

Like other childhood diseases, kidney disease can be

Table 1. Demographic and clinical characters of the subjects

Total Proteinuria
Variables n=1374 |No Yes p
1282 (93.3) | 92 (6.7)
Female 683 (49.7) | 631(92.4) 52 (7.6)
Gender 0.176
Male 691(50.3) |651(94.2) 40 (5.8)
) Obese 141(10.3) [125(88.7) 16 (11.3)
Obesity 0.020
Nonobese 1233 (89.7) | 1157 (93.8) 76 (6.2)
6-9 ages? 417 (30.3) | 415(99.5) 2(0.5)
Age group 10-13 agesP [ 508 (36.9) | 493 (97.0) 15(3.0) |<0.001
14-18 ages® | 449 (32.7) |374(83.3) 75(16.7)
Urban 1045 (76.1) {966 (92.4) 79 (7.6)
Settlement 0.022
Rural 329(23.9) |316(96.0) 13 (4.0)
) Yes 67 (4.9) 62 (92.5) 5(7.5)
Hypertension 0.797
No 1307 (95.1) | 1220(93.3) |87 (6.7)

abeDifferent superscripts indicate statistical significant difference
Data are shown as n (%)

Table Il. Odds ratios for the combined (multivariate, including age group,
obesity, and settlement) effects of variables on proteinuria risk

Variables ] p OR 95% Cl

10-13 years 1.837 0.015 6.277 1.425-27.648
group

14-18 years 3780 <0.001 43826 | 10.661-180.157
group

Obese 0.874 0.006 2397 1.289-4.456
Urban 0.654 0.039 1923 1.034-3578

Reference categories are non-obese for obese variable, 6-9 years group for age group
variable, rural for settlement variable

OR: Odds ratio, Cl: Confidence interval
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initially asymptomatic, which has led to the assessment
of screening programs and prevalence research (14,20,24).
Mass urinalysis screening in children has been implemented
since 1973 in Japan (20) and since 1998 in Korea (25).

A comparison of Japan with its mandatory urinary
screening program in school children, and the USA, which
lacks a similar program, showed that when adjusted for the
population, the rate of ESRD based on new cases annually is
about 4-fold higher in America than in Japan (20,26). Dipstick-
based screening programs were previously carried out in
the USA, and in 2000 the American Academy of Pediatrics
suggested urine screening in preschool children and in
adolescents. However, subsequent studies have confirmed
that dipstick-based urinary screening is not suitable because
it is not cost effective (21,27). Similarly, there are no mass
screening programs in Europe.

We found that POP was higher in obese than in non-
obese children. Csernus et al. (28) reported a positive
association between proteinuria and adult obesity, consistent
with the identification of obesity as an independent risk
factor for proteinuria. However, in other studies, either
proteinuria was not related to obesity (29) or obese children
had higher albuminuria than the control group (28).

In our study population, there was no association
between proteinuria and hypertension. While this finding is
in agreement with some studies (24,28), it conflicts with
another, which found a positive correlation (30).

Our age-based analysis showed that the POP increased
with age. In Korea, the POP in elementary and junior high
school children is 0.34% and 0.48% (25) respectively; in
Japan, the corresponding rates are 0.06% and 0.32% (20).
However, it has also been proposed that the increased physical
activity of older children results in transient proteinuria, due
to orthostatic or exercise-induced proteinuria, resulting in a
higher rate of POP to be recorded. So, the higher POP in the
older age group may be a reflection of orthostatic proteinuria.

Finally, we found that POP was also higher in urban than
in rural areas. While we were unable to find similar studies in
the literature, we can suggest that in densely populated areas
such as cities and towns, infections and therefore fever are
more common. Because fever causes transient proteinuria,
this scenario may explain the higher rate of POP in urban
children. However, this hypothesis remains to be confirmed
in further studies.

Study Limitations

Since this is a prevalence study, investigation of individuals
in whom renal disease was detected requires a cohort study.
So, it is beyond the scope of this study. The first morning
and two urine samples have been suggested, but we used
only one randomized urine sample in the day. These were the
limitations of our study.
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Conclusion

Proteinuria in children may be the first indicator of
CKD. However, the early diagnosis of renal disease in
asymptomatic individuals can prevent or slow its eventual
progression to CKD, and thus the development of ESRD.
Among school-aged Turkish children POP was 6.7%.
POP was higher in obese than in non-obese children, but
there was no association between POP and hypertension.
Although screening programs allow the early detection of
renal disease, further cohort studies are required to suggest
urinary screening programs.
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ABSTRACT

Aim: Prompt diagnosis and determination of the clinical severity and
intervention of lower respiratory tract infections (LRTI) is essential for the
prevention and management of life-threatening complications. Laboratory
tests do not serve as accurate indicators of clinical severity. Our aim was
to evaluate the contribution of urinary amino-terminal pro-brain natriuretic
peptide (NT-ProBNP) concentrations in children with LRTI to clinical
assessment in terms of determining clinical severity and the necessity of
hospitalization.

Materials and Methods: This prospective non-randomised study included a
total of 160 patients, aged 0-6 years, diagnosed with LRTI [(group 1=outpatient
group (n=108), and (group 2=hospitalized patients (n=52)]. The control group
(group 3) was comprised of 46 healthy children. Urinary NT-ProBNP level of
each participant was measured by ELISA method.

Results: Although not significant, the mean urinary NT-ProBNP level of
all patients was higher than that of the control group (p=0.322). When
we compared the three groups separately, the highest levels belonged to

0z

Amag: Alt solunum yolu enfeksiyonlarinda (ASYE) erken tani ve klinik
ciddiyetin belirlenmesi yasami tehdit eden komplikasyonlarin 6nlenmesi ve
tedavisi icin sarttir. Laboratuvar bulgularn her zaman hastaligin klinik ciddiyeti
hakkinda fikir vermemektedir. Calismamizin amaci cocukluk cagi ASYE lerinin
ciddiyeti ve hastane vyatisi gerektirip gerektirmediginin belilenmesinde
idrarda amino-terminal pro-brain natritiretik peptid (NT-ProBNP) diizeyi
olctimintin klinik degerlendirmeye katkisinin degerlendirilmesidir.

Gereg ve Yontemler: Bu prospektif non-randomize calismaya 0-6 yas
araliginda ASYE tanisi alan toplam 160 hasta dahil edildi. [(Grup 1: Ayakta
tedavi edilen hastalar (n=108) ve grup 2: Hospitalize edilerek tedavi edilen
hastalar (n=52)]. Kontrol grubuna benzer yas grubunda saglikli 46 hasta dahil
edildi (grup 3). Hastalarin idrar NT-ProBNP diizeyi ELISA metodu ile 8lgiildil.
Bulgular: istatistiksel olarak anlamli olmasa da hastalarin idrar NT-ProBNP
diizeyi kontrol grubuna gére daha yiksekti (p=0,322). Ug grup ayr ayn
karsilastirildiginda; en yiiksek degerlerin ayakta tedavi edilen hastalara
ait oldugu ve hospitalize edilen hastalarin idrar peptid diizeylerinin kontrol
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outpatients whereas hospitalized patients showed slightly lower levels
than the control group without any statistical significance (p=0.128). As for
newborns (n=16), patients showed higher levels than the controls (p=0.041). P
value <0.05 was considered significant.

Conclusion: Although urinary NT-ProBNP level tends to increase to some
extent in childhood LRTI, this alteration does not seem to be valuable in the
prediction of the severity of the disease. We believe that the establishment
of further studies including larger series of patients, especially neonates, is
warranted.

Keywords: Child, lower respiratory tract infection, amino-terminal pro-brain
natriuretic peptide, urine

Introduction

Childhood lower respiratory tract infections (LRTI) are
encountered as widespread and common infectious diseases.
Pneumonia is the leading cause of mortality (17 %) in children
aged <b years (1). Estimatedly 1 million children younger than
five years of age died from pneumonia in 2014 according
to the most recent “Child Mortality Report” of UNICEF (2).
Bronchiolitis is the most common cause of hospitalization
in the first year of life. Prompt diagnosis, the determination
of clinical severity, and intervention of LRTI is essential
for the prevention and management of life-threatening
complications. This can only be achieved by proper clinical
assessment. Laboratory tests and chest radiographs do not
always serve as accurate indicators of clinical severity (3).

Brain natriuretic peptide (BNP) is a peptide hormone
mainly released from cardiac atrial myocytes but it is also
secreted by the ventricular myocardium in response to
pressure and volume overload. Enzymatic cleavage of pro-
BNP results in the production of BNP and amino-terminal
pro-BNP (NT-ProBNP) (4). Serum levels of NT-ProBNP can
be tested easily, quickly and economically. Thus, measuring
plasma concentrations of NT-ProBNP has emerged as
a useful estimator of cardiac dysfunction and has been
incorporated into major adult guidelines for the detection and
management of heart failure as a diagnostic test (5).

The first studies evaluating plasma NT-ProBNP levels in
children focused on cardiac dysfunction and its predictivity
in differentiating between congestive heart failure (CHF) and
lung disease among infants with acute respiratory distress
(6,7). Research assessing plasma peptide levels in arrytmia,
febrile convulsion, epilepsy, syncope, sepsis, and more have
further been conducted (8-10). NT-ProBNP is also found in the
urine as small peptides undergo renal filtration (11). Studies
measuring urinary NT-ProBNP levels in children are generally
limited to the prediction and follow-up of hemodynamically
significant patent ductus arteriosus (hs-PDA) in preterm
infants (12,13).

It has been proposed that plasma NT-ProBNP levels
may elevate to some extent in LRTI based on cardiac
overload even in the absence of cardiac failure. Studies
using plasma NT-ProBNP levels in children with LRTI have

grubundan hafif olarak diistik oldugu, gruplar arasi istatistiksel olarak anlamli
fark olmadig goriildii (p=0,128). Hasta yenidoganlarin bebeklerin kontrol
grubundan daha yiksek degerler gésterdigi belirlendi (p=0,041). P<0,05
istatistiksel olarak anlamli kabul edildi.

Sonug: Cocukluk cagr ASYE'lerinde idrar NT-ProBNP degerleri yikselse de
sonuclarimiz bu degisikligin hastaligin klinik siddetinin tayininde degerli bir
belirteg olarak gortilmedigine isaret etmektedir. Gelecekte bu kanuda dzellikle
yenidoganlarin dahil edildigi daha fazla hasta sayisi ile yapilacak galismalara
ihtiyag oldugunu distintiyoruz.

Anahtar Kelimeler: Cocuk, alt solunum yolu enfeksiyonu, amino-terminal
pro-brain natritiretik peptid, idrar

reported a significant increase accompanying heart failure
only in children most of whom also had an underlying
congestive heart disease (CHD) (14,15). On the other hand,
no published report estimating the “clinical severity” of LRTI
in the absence of heart failure by detection of plasma or urine
NT-ProBNP levels exists hitherto in pediatric practice.

In this study, we planned to measure urinary NT-ProBNP
concentrations in children with LRTI. Our aim was to evaluate
the contribution of this easily applicable and non-invasive
diagnostic test in childhood LRTI to clinical assessment for
the determination of clinical severity and the necessity of
hospitalization.

Materials and Methods

Patients and Study Design

This prospective non-randomised study was conducted
in the Pediatric Outpatient Clinic, Emergency and Infectious
Diseases Departments, Neonatal and Pediatric Intensive
Care Units of Ankara University Faculty of Medicine between
November 2014-May 2015. The study protocol was approved
by the Clinical Research Ethical Commitee of Ankara
University (approval number: 17-735-14; October 2014).
Written informed consent was given by each parent.

We enrolled a total of 160 children, aged between 0-72
months, who were diagnosed with LRTI (acute pneumonia
or bronchiolitis). Since current knowledge indicates that
plasma NT-ProBNP value is high in the umbilical cord with
a further increase in the first two days of life, followed by
a rapid decrease in the first week (3-8 days), we included
neonates beyond the first week of life (16). Exclusion criteria
were outlined as previously diagnosed CHD, chronic lung
disease, respiratory tract abnormality, immune deficiency,
neuromuscular disease, major congenital malformation,
and inability to obtain written informed consent. Routine
echocardiographic evaluation was not performed unless a
suspicion of CHD or CHF was raised.

Clinical Evaluation of Patients

Each patient was clinically evaluated by a pediatrician.
Vital signs (heart rate, respiratory rate and oxygen saturation)
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were recorded at arrival. Tachycardia and tachypnea were
defined as pulse and respiratory rates at rest exceeding
upper limits of normal according to age (17,18).

Modified Wood's Clinical Asthma Score (M-WAS) was
applied to patients diagnosed with bronchiolitis to assess
clinical severity (19). This clinical scoring scale focuses on
five signs; oxygen saturation, inspiratory breath sounds,
expiratory wheezing, use of accessory muscles, and mental
status. Patients were regarded as “mildly, moderately or
severely ill" based on this assessment.

Clinical severity in pneumonia was categorized as “mild”
or “severe” based on body temperature, signs of respiratory
distress, skin color, mental status, oxygen saturation, feeding
problems, signs of dehydration, heart rate, and capillary refill
time (3,20).

Patients were divided into two subgroups according to
clinical evaluation; group 1 (outpatient group, n=108) included
“mildly” or “moderately” ill patients who were evaluated and
discharged either from the outpatient clinic or emergency
department. Group 2 (n=52) consisted of hospitalized
patients, either in the infectious diseases department or
intensive care units, who were considered as “severe”
patients. Control group (Group 3) consisted of 46 healthy
children of similar age without signs of recent infection.

Urine Amino-Terminal Pro-Brain Natriuretic Peptide
Measurement

Urine was collected for the measurement of NT-ProBNP
within the first 2 h of admission for outpatients, and within
6 h for hospitalized patients. Samples (2 mL) were further
centrifuged at 4000 rpm for 5 minutes, and cell-free urine
was stored at -80 °C until assessment. Urine NT-ProBNP
quantification was handled in Ankara University Faculty
of Medicine, Immunology Laboratory with the enzyme
immunoassay for the quantitative measurement of BNP
fragment in biological fluids as per instructions (YH Biosearch
Laboratory, Shangai, China). The NT-ProBNP measuring range
in urine reported by the manifacturer is 5 to 2000 pg/mL.
Results above this range were rediluted and assessed again.

Statistical Analysis

Differences amongst the three groups for the ordinal or
non-normally distributed continuous variables were evaluated
by Kruskal-Wallis variance analysis. Mann-Whitney U test was
used to test ordinal or non-normally distributed continuous
variables. Categorical variables were assessed by chi-square
test or Fisher's exact test, where applicable. Degree of
association between variables was evaluated by Spearman’s
correlation coefficient. P value less than 0.05 was considered
significant.

Results

Patient Characteristics

Although the mean age of the control and patient groups
was similar (p=0.669), hospitalized patients were younger
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than out-patients [median (minimum-maximum) 16.1 (0.5-65)
versus 19 (2-71) months)].

Baseline clinical characeristics of the patients are
summarized in Table . Mean admission time since symptoms
first appeared was similar between the two groups. Heart
and respiratory rates were higher in hospitalized patients.
Nevertheless, these findings were not totally regarded as
of clinical importance as hospitalized patients were younger.
The only statistically significant clinical difference between
the two groups was higher M-WAS, and pneumonia scores
on admission in hospitalized patients. Echocardiography was
performed in 11 outpatients (10.2%) and 13 hospitalized
patients (25%). All results were revealed as normal.

No Difference in Urinary Amino-Terminal Pro-Brain
Natriuretic Peptide Levels Amongst Groups

Table Il shows urinary NT-ProBNP levels of our study
group. We observed higher urinary NT-ProBNP levels in the
patients in comparison with the control group, not reflecting
statistical significance (p=0.322). When we compared the
three groups separately, the highest levels belonged to
outpatients whereas hospitalized patients had slightly lower
levels than the control group. The difference between levels
of urinary NT-ProBNP of the three groups did not represent
any statistical significance (p=0.128). When we examined
urinary NT-ProBNP levels of the newborns (n=16) in our study
group, the patients (mean + standard deviation: 696.9+147.1
pg/mL) had higher levels than controls (509.7+326.2 pg/mL)
(p=0.041).

Table I. Baseline clinical characteristics of the outpatient group and
hospitalized patients

Outpatient | Hospitalized | p
group patients
Admission time since signs first 45440 4.9+3.90

appeared (day) 0.075

[mean + SD; median (min-max)] | > (1-20) | 4.00(1-20)
Respiratory rate (/min) 40.1+10.70; | 46.5+12.2 0.001
[mean + SD; median (min-max)] 40.0 (15-70) | 46.0 (16-80)
Tachypnea (%) (WHO criteria) 27.8 34.6 0.377
Low oxygen saturation (<%92) (%) | 16.7 25 0.212
Heart rate (/min) 123.4+21.1; | 142.0+19.2 0.001

[mean + SD; median (min-max)] 120 (88-170) | 146 (90-170)

Tachycardia (%) (based on age) 22.2 34.6 0.095
M-WAS score (for bronchiolitis)

(% of “moderately/severely ill” 5.7 42.1 <0.001
patients)

Pneumonia score

(% of severe cases) 0 29 <0001

Max: Maximum, Min: Minimum, /Min: /Minute, SD: Standard deviation, WHO: World
Health Organization, M-WAS Score: Modified Wood's Clinical Asthma Score
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Correlation of Amino-Terminal Pro-Brain Natriuretic
Peptide and Clinical Characteristics

We investigated the correlation between urinary
NT-ProBNP values and the patients’ clinical characteristics.
Inverse weak correlation was observed between urinary
NT-ProBNP values and both heart rate and mean admission
time. NT-ProBNP levels were higher in patients without
tachycardia [(median (minimum-maximum) 541.2 (65.5-
1073.8) pg/mL)] in contrast to patients who had tachycardia
[363.3 (107-1028.9) pg/mL] (p=0.001). We observed no
relationship between other clinical characteristics and urinary
NT-ProBNP levels (Table I1l).

Discussion

We measured higher urinary NT-ProBNP levels in LRTI
patients compared to the control group. However, this finding
did not reach statistical significance and was consistent with
the previously published data reporting plasma NT-ProBNP
levels in children diagnosed with LRTI (6,7,14,15). On the
other hand, our main goal was to evaluate the diagnostic
acccurracy of urinary peptide levels in determining “severe”
cases. We observed no differerence between clinically severe

Table II. Comparison of urinary amino-terminal pro-brain natriuretic
peptide levels (pg/mL) between groups

Groups Urine NT-ProBNP (pg/mL)

n Mean = SD | Median | Minimum | Maximum
Control 46 | 476.6+324.8 423.2 314 1189.9
Outpatients 108 | 527.4+244.2 543.4 98.1 1028.9
Hospitalized | o) | 4595050 |a750 | 655 10738
patients
All patients
(hospitalized 160 | 505.4+248.8 521.3 65.5 1073.8
and outpatients)

n: Number, SD: Standard deviation, NT-ProBNP: Amino-terminal pro-brain natriuretic
peptide

Table lll. Correlation between urinary amino-terminal pro-brain
natriuretic peptide values (pg/mL) and clinical characteristics

Parameters Urine NT-ProBNP (pg/mL)
Correlation coefficient (r) | p

Eﬂnf:’(‘ dz:’/':)'ss“’" -0.164 0.038
Age (month) -0.065 0.357
Breath rate (/min) -0.048 0.549
Heart rate (/min) -0.228 0.004
Oxygen saturation (%) 0.130 0.102
Bronchiolitis score 0.024 0.773
Pneumonia score 0.097 0.339

Min: Minute, NT-ProBNP: Amino-terminal pro-brain natriuretic peptide

cases who required hospitalization, and outpatients who
presented a milder clinical course. In the case of neonates,
the patients showed significantly greater values than controls
but this subgroup was relatively small in size. Furthermore,
since all neonates with LRTI should be hospitalized, and
clinical severity was similar with no existing severe cases
in our subgroup, we did not consider this finding of clinical
importance.

We proposed that one of the issues related to lower
values in hospitalized patients than in outpatients was
the later collection of urine (6 hr versus 2 hr). Delayed
testing might have resulted in lower values because of the
altered clinical course. We also believe that accompanying
tachycardia in our patients may present as an additional
factor leading to lower results as the correlation between
tachycardia and urinary NT-ProBNP was found to be strongly
negative. Although we did a thorough search, we could not
reach any statement in the literature indicating the effect of
tachycardia on plasma/urine NT-ProBNP levels. However, we
assume that tachycardia may cause reduced urinary protein
levels as a result of less emphasized volume and pressure
overload.

Previous work concerning children concluded that plasma
NT-ProBNP levels are significantly high in children with
CHF regardless of the etiology, and significant reduction
is observed after an approppriate intervention (6,7,14,15).
These studies indicated a statistically insignificant increase of
plasma NT-ProBNP values in children diagnosed with LRTI but
who did not have CHF, and concluded that plasma NT-ProBNP
might serve as a useful index for the differentiation of
dyspnea due to cardiac failure from a respiratory iliness.

The cardiovascular and respiratory systems may be
regarded to be functioning as a single unit, as changes in one
reflect the other (21,22). Even little alterations in intrathoracic
pressure may cause substantial changes on the afterload
of small children (14). Nonetheless, an increase in plasma
NT-ProBNP level as a result of instant afterload changes
without clinically evident CHF may also be observed in
patients with LRTI. Aydemir et al. (23) reported increased
plasma NT-ProBNP levels in “severe” cases of transient
tacyhpnea of the newborn (TTN). This study documented
that echocardiographic evaluation revealed preserved systolic
functions in all infants although “near to normal limit” was
detected in severe cases (23). Authors linked this rise to
the contribution of natriuretic peptides in the regulation
of extracellular fluid volume. Whilst we think that events
occuring in the first days of life happen to be much
more complex representing “early transition” and should
be discussed separately, we believe this data pointing
to increased NT-ProBNP levels in infants with TTN with
normal cardiac functions is of value. Moreover, few studies
provided evidence that the secretion of natriuretic peptides
is induced by cytokines and inflammatory mediators (24,25).
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This information might be regarded as an additional factor
resulting in increased plasma peptide levels in LRTI.

Adult studies reported that plasma NT-ProBNP levels
serve as a strong predictor of severe pneumonia (26,27).
These studies found higher NT-ProBNP levels in patients
requiring intensive unit care and non-survivors, and linked
this increase to comorbidities (e.g. heart failure, renal failure)
and inflammatory mediators (26). We found only one study
reporting the predictive potential of plasma NT-ProBNP as
independent of comorbidities in adults with pneumonia (27).

Studies have assessed the diagnostic and prognostic
value of NT-ProBNP in urine as a simple and non-invasive
test (11,28). Although slightly lower values than plasma are
detected, urine NT-ProBNP was shown to have a diagnostic
accuracy to that of plasma NT-ProBNP for the diagnosis
of heart failure in adults (29). As far as we searched, we
found few studies evaluating urinary NT-ProBNP values in
children. Tosse et al. (12) designed the first study in children
assessing urinary peptide levels and clinical characteristics
and concluded that the measurement of urinary NT-ProBNP
is a powerful and non-invasive method to diagnose hs-PDA in
preterm infants. Subsequently, Celik et al. (13) noted similar
results and notified that urinary NT-ProBNP levels may help
clinicians to determine the effects of hs-PDA on the clinical
status of preterm infants. Czernik et al. (30) published higher
urinary NT-ProBNP levels in preterm neonates who further
developed retinopathy of prematurity. Although we aimed to
elucidate the predictive potential of urinary NT-ProBNP in the
determination of “severity” in childhood LRTI, we could not
demonstrate any relation.

Study Limitations

There are several limitations of this study. Firstly,
echocardiography was not performed on the whole study
group. Instead, it was carried out on patients whose clinical
evaluation was unclear to minimize redundant investigation in
patients showing typical signs of LRTI. The inability to analyze
fresh urine could be considered as another limitation. A recent
research reported slightly better predictive results with fresh
rather than frozen samples of NT-ProBNP for the diagnosis
of CHF in adults (31). A further point of discussion is the
invalid reference values of urinary NT-ProBNP in childen. We
gathered data of a limited number of patients from certain
published studies. We believe further research is mandatory
for the establishment of these values. Nevertheless, we
assume that this factor may not have influenced the
interpretation of our results since we “compared” the values
of two different groups.

Conclusion

We investigated for the first time the contribution of
NT-ProBNP in childhood LRTI to clinical assessment in
the determination of “clinical severity”. Although urinary
NT-ProBNP levels tend to increase to some extent in
childhood LRTI, this alteration does not seem to be valuable
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in the prediction of the severity of the disease. We believe
that the establishment of further studies including larger
series of patients, especially neonates, is warranted to clarify
this issue of concern.
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Factors Affecting Same-Day Discharge Following
Laparoscopic Cholecystectomy in Children

Cocuklarda Laparoskopik Kolesistektominin Ginabirlik Uygulanmasini

Et

kileyen Faktorler

Zafer Dokimct, Emre Divarcl, Sibel Tiryaki, Ahmet Celik, Geylani Ozok, Orkan Ergiin

Ege University Faculty of Medicine, Department of Pediatric Surgery, [zmir, Turkey

ABSTRACT

Aim: Laparoscopic cholecystectomy (LC) as day surgery is widely performed
on adults; however, experience in pediatric LC in an out-patient setting is
limited. We aimed to review our experience and investigate related factors.
Materials and Methods: Medical records of patients who underwent
elective LC from June 2005 to July 2016 were retrospectively reviewed.
Patients were grouped according to the duration of hospital stay, and patient
characteristics and outcome were compared. T-test and chi-square were used
for statistical analysis.

Results: A hundred and sixty-seven patients with a mean age of 10.4 years
were enrolled. There was no conversion to open surgery, with only one
postoperative complication in a patient with consumption coagulopathy.
Same-day discharge (SDD), overnight stay (ONS) and prolonged stay (PS)
groups were constituted of 50, 92, 25 patients respectively. All groups had
similar preoperative characteristics and median postoperative pain scores.
Previous history of cholecystitis and underlying hematological diseases were
more common in the PS group (p<0.05). Duration of anesthesia was shortest
in SDD, longest in PS groups (p<0.006). Perioperative minor complications
were more common in the PS group than the SDD group (p=0.03). Mean time
for oral feeding was 3.2, 5.4 and 14.8 hours for SDD, ONS and PS groups
respectively (p<0.009). There was no readmission.

Conclusion: LC may safely be performed as day surgery in children without
comorbidities. Shorter duration of anesthesia and early oral feeding seem to
play a key role in SDD in these cases.

Keywords: Laparoscopic cholecystectomy, day surgery, child

0z

Amag: Eriskinlerde giintibirlik laparoskopik kolesistektomi (LK) yaygin olarak
kullanilmaktadir. Cocuklarda ise bu konuyla ilgili deneyim sinirlidir. Bu
calismada gocuklarda ginibirlik LK uygulamasini etkileyen faktrlerin ortaya
konmas! amaglanmistir.

Gere¢ ve Yontemler: Haziran 2005-Temmuz 2016 tarihleri arasinda
klinigimizde semptomatik veya asemptomatik kolelitiyazis nedeniyle elektif LK
uygulanmig hastalarin kayitlar geriye déniik olarak incelendi. Hastalar yatis
siirelerine gore gruplandinidi. Gruplar; demografik veriler, eslik eden hastalik,
oykii, anestezi ve ameliyat ozellikleri, postoperatif tedavi ve beslenme
durumlarina gre kargilastinildi. Analiz icin t-test ve ki-kare kullanildi.
Bulgular: Ortalama yasi 10,4 olan 167 olgu calismaya dahil edildi. Higbir
olguda aciga doniis gerekmezken tiiketim koagulopatisi gelisen bir olgu
disinda komplikasyon gelismedi. Gintibirlik (GB), tek gecelik yatis (TGY) ve
uzamig yatis (UY) gruplanni sirasiyla 50, 92 ve 25 olgu olusturdu. Gruplar
preoperatif dzellik ve postoperatif agri diizeyi agilarindan benzerdi. Gegirilmis
kolesistit oykiisti UY grubunda daha sikti (p<0,05). Anestezi siiresi GB
grubunda en az, UY grubunda en fazlaydi (p<0,006). UY grubunda perioperatif
mindr komplikasyonlar GB grubuna gére daha sikti (p=0,03). Oral beslenmeye
gecis streleri GB, TGY ve UY gruplarinda sirasiyla 3,2, 54 ve 14,8 saatti
(p<0,009). Higbir olguda yeniden yatis gerekmedi.

Sonug: GB LK eslik eden hastaligi olmayan ¢ocuklarda giivenle uygulanabilir.
Anestezi siiresi ve oral beslenmenin geciktirimeden baslanmasi en 6nemli
faktorlerdir.

Anahtar Kelimeler: Laparoskopik kolesistektomi, gtintibirlik, cocuk
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Introduction

The concept of day surgery has developed almost at the
same time as the establishment of surgical facilities such as
dispensaries or out-patient clinics since the early 1900's (1).
Circumcisions, abscess drainages, excisions of glands along
with amputations, hernias, and cleft palates were being
carried out on an out-patient basis at that time. Decades
later in the 1990’s, with technical improvements and the
development of minimal invasive surgery, laparoscopic
cholecystectomy (LC) also became one of the day surgery
procedures in adults. What is more, special units such
as ambulatory surgery centers and post surgery recovery
centers were established to minimize the cost and risk of
patients (2). There are very few studies with a low number of
patients on out-patient LC in the pediatric population. In this
study we aimed to evaluate our experience in LC in terms of
day surgery.

Materials and Methods

After Ege University Local Ethics Committee approved
the study (approval number: 17-5.2/6), we reviewed the
medical charts of patients with cholelithiasis who had
undergone elective LC in our institution through June 2005 to
July 2016. All participants’ parents had signed consent form.
Demographics, pre-operative imaging results, underlying
hematological pathologies, and pre-surgical, surgical and
post-surgical data were evaluated. Patients with additional
procedures and urgent interventions were excluded. Groups
were constituted according to the duration of in-hospital stay
time (IHST); patients who were discharged on the same-day
discharge (SDD) group, patients who stayed overnight stay
(ONS) group and patients who had to stay more than 24
hours prolonged stay (PS) group. The groups were compared
by means of data that could affect IHST.

Statistical Analysis

For statistical analysis, nominal values were evaluated
with the chi-square test, and numeric values with two-
tailed Student's t-test. P<0.05 was considered statistically
significant.

Results

A total of 167 children (78 girls, 89 boys) were enrolled in
the study. Mean operation age was 10.4 (1-18) years. Twenty-
eight of the cases (16.8%) had underlying hemolytic diseases
(hereditary spherocytosis in 11, thalassemia in 8, sickle
cell disease in 7, and glucose-6-phosphate dehydrogenase
deficiency in 2). The majority of the patients (n=102, 61.1%)
had history of non-specific abdominal pain at admission, and
18 patients (10.8%) who had history of cholecystitis had
been symptom-free for at least 3 months. Cholelithiasis was
confirmed by preoperative ultrasonography in all patients.
Seven children (4.2%) had co-existing stones in distal of the

gallbladder. These patients had undergone prior endoscopic
sphincterotomies and cystic channels were cleared with
saline flushing in all during surgery.

All cholecystectomies were performed by either board
certified surgeons or surgical residents under the supervision
of board certified surgeons. Majority of the procedures
(126, 75.4%) ended before 12:00 pm. Postoperative
feeding regimes differed from early oral intake (minimum
postoperative 3 hours) to oral feeding on the next day of
surgery according to the surgeon’s preference.

Allpatients received preoperative sedation with midazolam
hydrochloride and were ventilated via an endotracheal tube
with air, oxygen, and isoflurane. Intraoperative analgesia
comprised intravenous fentanyl. In addition, all patients
received intraoperative diclofenac or paracetamol where
appropriate for age. All patients had infiltration of 0.25%
levobupivacaine hydrochloride at port sites. Nasogastric
drainage tube was used for all LC patients intraoperatively and
prophylactic anti-emesis was provided by dexamethasone.

Minor perioperative complications including adhesions,
gallbladder perforation, and bleeding were noted in 22
patients (13.2%), and conversion was necessary for none.
Mean operation time was 101.1 (45-240) minutes. None
of the patients required additional analgesia other than
the routinely administered perioperative and postoperative
acetaminophen (10 mg/kg per oral g6hr) and metamizole
sodium [25 mg/kg intravenous (i.v.)]. The postoperative
feeding regime differed from unrestricted to a light diet
depending on the surgeon'’s choice. The pain was assessed
at least twice (at the time of postoperative ward reception
and before discharge) by the nurses and was scored using
the wong and baker faces pain rating scale (3). All patients
were seen at the end of the afternoon by the surgical and
nursing team, and decision regarding discharge was left to
the patients’ families when it was appropriate. Discharge
criteria were; the ability to be fed normally, being pain-free,
and willing to leave. None of the patients were discharged
after 22:00 pm. Postoperative period was uneventful for
all the patients but one, a girl with a giant arteriovenous
malformation, who developed consumption coagulopathy
and required further hematological evaluation and treatment.

SDD, ONS, and PS groups consisted of 50, 92 and 25
patients respectively, and the difference of mean IHST
for each group was statistically significant (p=0.000). The
difference between mean age and gender distribution
among groups was insignificant. History of cholecystitis and
underlying hematological diseases were significantly higher
in the PS group than the SDD and ONS groups (p=0.03
and 0.007). Mean operation times were 84.5, 103.9 and
117.7 minutes for SDD, ONS, and PS group respectively,
and the difference between the SDD group with the ONS
and PS group was significant (p=0.005 and 0.004). Minor
perioperative complications including difficult dissection due
to adhesions, gallbladder perforation, and minor bleeding
were significantly higher in the PS group than the SDD group
(p=0.03).
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Mean postoperative time for oral feeding (PTOF) was
significantly different between the SDD (3.2 hours), ONS
(5.4 hours) and PS (14.8 hours) groups (p=0.001, 0.002
and 0.008). The difference between mean pain scores
before discharge was insignificant for all groups and none
of the patients required readmission. The comparison of
preoperative, perioperative, and postoperative data of the
three groups is depicted in Table I.

Table . The comparison of pre/peri/postoperative characteristics of
study groups. Group names and statistically significant values are
highlighted

SDD group |ONS group |PS group

(n=50) (n=92) (n=25)
Mean age (years) 10.7 (0.5-18) [10.6 (1-18) 9.2 (1.5-17) >0.05
Gender (boys/girls) 22/15 43/39 1211 >0.05
History of cholecystitis |3 (8.1%) 6(7.3%) 6(26.1%) 0.03

Underlying

0, 0,
hematological disease 8(21.6%) 3 (11%)

9(39.1%) 0.007

Mean operation time 0.005
(minutes) 84.5 (45-174) | 103.9 (46-188) | 117.7 (60-240) 0.004
Perioperative 3(81%)  [9(11%) 7(304%) | 003
complication
0.001
PTOF (hours) 3.2 (1.5-6) 5.4 (1-18) 14.8 (1-72) 0.002
0.008
Mgdlan postoperative 2(0-4) 3(0-4) 3(0-5) 50,05
pain score
IHST (hours) 10.1(5-12) | 20.8(16-36) |58.9 (36-124) |0.000

SDD: Same-day discharge, ONS: Overnight stay, PS: Prolonged stay, PTOF: Postoperative

time for oral feeding, IHST: In-hospital stay time

Discussion

Today LC as a well-established option is the gold standard
treatment in symptomatic cholelithiasis. According to adult
series, LC may be performed on ambulatory setting safely and
there seems to be no significant difference in terms of pain
scores, readmission rates, quality of life and patient anxiety
between outpatient procedures and procedures with an ONS
(2,4-8). There are few studies related to LC as day surgery in
children. In 2007 Méndez et al. (9) stated that LC may safely
be performed on children as an out-patient procedure, but
patients with co-morbidities benefit from an ONS. Despite a
limited number of patients, their statement seems to be in
parallel with our study. Agarwal and Bagdi (10) also showed
the success of SDD in 11 patients. In 2013 Jawaheer et
al. (11) proposed a clinical pathway for a day-case LC in 18
children. Dalton et al. (12) emphasized the importance of an
SDD protocol to change conservative clinical habits to an out-
patient approach. Readmission rate and related operations
following LC as SDD were not different between in-hospital
and out-patient LC cases in a recent study (13).

As also indicated by previous studies, out-patient surgery
is widely performed for many different types of pathologies in
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pediatric surgery centers but there seems to be a legitimate
skepticism for the day-case approach in gastrointestinal
surgery although reports of laparoscopic fundoplication and
laparoscopic appendectomy on children in an out-patient
setting were recently published (14,15). Doubtlessly, patient
safety can not be jeopardized against all hospital costs,
parental issues and surgeons’ will, but we believe there is
sufficient data in the literature showing that SDD for LC is
safe and feasible for children as it is for adults with appropriate
patient selection bias and management. Age, preoperative
and operative morbidities such as previous history of
cholecystitis and underlying hematological diseases, the
length of anesthesia, may be considered as factors that may
have an influence on the decision of the surgeon for early
discharge, and these are yet to be discussed in this article.

Age: As seen in our study population, age does not
seem to affect the decision for SDD. The youngest patient
was a 6-month-old girl in the SDD group, and there was no
significant difference between the mean ages of the groups.
This is also noted in other previous studies in the literature.

Previous history of cholecystitis: Fibrosis due to previous
inflammation may be considered as a challenging factor
against dissection. Indeed, previous history of cholecystitis
was more common in the PS group than the ONS group
in our study. On the other hand, it is not listed in patient
selection criteria in previous adult and pediatric studies.
Holcomb et al. (16) mentioned a large percentage (22%) of
children who required hospitalization due to the complications
of cholelithiasis, but the term “complication of cholelithiasis”
may also have referred to obstructive incidents as well as
cholecystitis.

Underlying hematological diseases: Concomitant pathologies
such as hemoglobinopathies may prompt prolonged IHST
following LC due to postoperative close follow-up or possible
blood transfusions in both adults and children (17,18). In
our series, all the patients with hematological problems
were assessed and prepared by a pediatric hematologist
prior to anesthesia. In our study group, all sickle cell disease
patients were monitored for at least one night. There was
a significant difference between the ONS and PS groups in
terms of concomitant underlying hematological diseases but
we had solely one patient who required blood transfusion
postoperatively due to the consumption coagulopathy as a
major complication. Hence, the higher rate of patients with
hematological diseases in the PS group probably relates to
the surgeon'’s preference and the need for monitoring rather
than a complication.

Perioperative  complications-duration of anesthesia:
Hepatobiliary surgery necessitates surgical skill and
expertise because vascular or biliary abnormalities may be
encountered. Esposito et al. (19) have mentioned 3% of
anatomic anomalies involving biliary duct and cystic artery.
Due to the retrospective nature of our study, we refrained
from commenting on anatomic variations as there may have
been lacking information about anatomy in operative notes.
Previous history of cholecystitis may also contribute to the
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duration of anesthesia due to fibrosis-related difficulty in
dissection.

Oral feeding, postoperative nausea: Although overnight
nasogastric drainage was previously favored, we find it
unnecessary to keep drainage catheters postoperatively in
cases without comorbidities (10,19). In a study of short-term
postoperative evaluation of complaints in adults, authors
detected a severe postoperative nausea and vomiting (PONV)
at a rate of 2% (20). Méndez et al. (9) discharged SDD
patients after ingestion of clear liquids with no readmission
and vomiting but Jawaheer et al. (11) reported a high PONV
rate of 58% which dropped down to 0% after they changed
the type of anesthesia (gaseous to intravenous), and the
type of postoperative feeding regime from unrestricted to a
light diet for 72 hours. In our practice, we don’t use a strict
feeding regime. Instead, feeding is started with water and
clear liquids for a couple of hours, and if well-tolerated, we
let patients switch to a moderately unrestricted diet. As
mentioned before, there was no readmission for PONV in any
of the groups under that approach.

Pain and anxiety: Pain management should certainly have
an effect to some degree on IHST. Preoperative sedation
with midazolam hydrochloride and the routine analgesic
regimen (intraoperative diclofenac and acetaminophen with
metamizole in the early postoperative period) used in our
institution was equivalent and sufficient for all the patients in
each group where we did not detect any significant difference
between postoperative pain scores. The use of perioperative
intravenous narcotics was favored in two recent pediatric
series for better compliance but opioids were reported to
have serious adverse effects (11,12,20,21). Agarwal and
Bagdi (10) used a bilateral subcostal transversus abdominis
plane block under ultrasound guidance with similar pain
scores to those of our study group.

In this study, the most significant factors to play a role on
IHST were found to be the length of anesthesia and PTOFR
Hence, this study is the only one to indicate the importance
of “minimal invasiveness” and early oral feeding for shorter
IHST in the pediatric population. As in an adult series, an
ONS was recommended in the presence of intra-operative
difficulties which may also seem to be rational for pediatric
patients while the surgeon’s choice may be different.
Patients with underlying hematological diseases, previous
history of cholecystitis, and prolonged duration of anesthesia
due to perioperative complications are likely to be monitored
longer before discharge.

Study Limitations

Due to the retrospective nature of this study, there may
be some limitations. Records of pain scores and feeding
times on nurse charts were filled out by a heterogenic
group of nurses. Also clerical errors may have affected the
discharge hours.

Conclusion

LC as day surgery may safely be performed in the
pediatric population. Shorter duration of anesthesia and
well-tolerated early oral feeding are the key factors for
decision-making for these patients without co-morbidities.
LC in the out-patient setting is thought to gain popularity as
the number of experienced centers increase. Prospective
and multicenter studies are necessary to define its precise
psychological (both parents and children) and economical
advantages.
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Efficacy and Maternal Comfort of Sequential versus
Simultaneous Breast Expression by Mothers of
Critically Ill Newborns

Kritik Hasta Yenidoganlarin Annelerinde Ardisik ve Es Zamanl St
Sagmanin Etkinlik ve Konforu

Ozge Altun Kéroglu, Nazmiye Can, Basak Yildiz Atikan, Sema Tanriverdi, Mehmet Yalaz,
Mete AkisU, Nilgan KualtUrsay

Ege University Faculty of Medicine, Department of Pediatrics, Division of Neonatology, lzmir, Turkey

ABSTRACT

Aim: Expressed breast milk is beneficial for infants in neonatal intensive care
unit (NICU) when direct breastfeeding is not possible. Breast expression with
manual or electric breast pumps is promoted for the initiation and maintenance
of lactation in this critical period. In this study, we aimed to compare the efficacy
and maternal comfort of sequential versus simultaneous breast expression in
newly delivered mothers whose infants were admitted to NICU.

Materials and Methods: Thirty five mothers were followed prospectively for
milk expression either sequentially (n=21, group 1) or simultaneously (n=14,
group 2) with breast pumps for 10 days. The total amount of milk expressed
per day and per each period was recorded together with the duration of breast
expression. The mothers” impressions about the easiness and comfort of the
procedure, and their satisfaction with the amount of milk were evaluated with a
questionnaire at the end of the study.

Results: The amounts of expressed milk per day and per each expression period
were similar in both groups. However, time spent for each expression period
was significantly lower in the simultaneous breast expression group. Mothers
in this group gave higher scores with regard to ease of use when compared to
mothers in the sequential expression group (4.36+0.50 vs. 4.00+0.44, p=0.046).
The mathers graded both methods with similar scores in all other parameters.
Conclusion: Simultaneous breast expression is time saving while both
simultaneous and sequential breast expression are similarly efficient for
milk production, and both methods are helpful and tolerable in promoting
breastfeeding for NICU mothers.

Keywords: Breastfeeding, breast pump, sequential, simultaneous, neonatal
intensive care unit

0z

Amag: Yenidogan yogun bakim tnitesinde (YYBU) yatan bebeklerde direkt
emzirme miimkiin olmasa da sagjiimig anne siitti cok faydalidir. Bu kritik dénemde
laktasyonun baslatiimasi ve siirdtirilmesi icin elle ya da elektrikli siit pompalari
kullanilarak siit sagimasi onerilir. Bu calismada bebekleri YYBU'ye vyatirilan
yeni dogum yapmis annelerde ardisik ve es zamanli siit sagmanin etkinlik ve
konforunu karsilagtirmayr amagladik.

Gereg ve Yontemler: Calismaya alinan 35 anne, elektrikli pompa kullanarak
her iki memeden ardigik (n=21) ya da es zamanli (n=14) stit sagdiklan 10 giin
icerisinde prospektif olarak izlendi. Stit sagma stiresine ek olarak sagilan st
miktari gtinliik ve her sagma icin ayr ayr kaydedildi. Bu uygulamalarin kolayligi
ve konforu kanusunda annelerin gortisleri ve tatminkarliklari alismanin sonunda
bir anket ile degerlendirildi.

Bulgular: Gunlik ve her sagma girisiminde elde edilen siit miktarlari gruplar
arasinda benzer bulundu. Her iki memeden es zamanli siit sagan annelerin
siit sagma stireleri anlamli olarak daha kisa bulundu. Eg zamanli olarak her iki
memeden siit sagan anneler digerleri ile karsilastiridiklarinda; kullanim kolayligi
yoniinden daha yiiksek skorlar verdiler (4,36+0,50'ye karsi 4,00+0,44, p=0,046).
Anketin diger alanlarinda her iki stit sagma teknigi de benzer bulundu.

Sonug: Siit sagmak igin her iki memenin es zamanli sagiimasi zaman kazandirici
bir yontemdir. Bununla beraber hem es zamanli hem de ardigik siit sagma
yontemleri; bebekleri YYBU'de yatan annelerde laktasyonun saglanmasinda
etkin ve iyi tolere edilen yontemlerdir.

Anahtar Kelimeler: Siit sagma, siit pompasi, ardisik, es zamanli, yenidogan
yogun bakim tinitesi
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Introduction

American Academy of Pediatrics recommends the baby’s
own mother’s milk as the primary nutrient for both term and
preterm neonates (1). Mother's milk is beneficial for healthy
newborns and is even lifesaving for sick preterm and term
infants hospitalized in neonatal intensive care units (NICUs).
The main benefits are listed as better tolerance of enteral
feeds, prevention of necrotizing enterocolitis and systemic
infections, and improvement in cognitive functions in these
vulnerable infants (1-3). However, in NICUs, mothers are
separated from their sick infants. Since they can not directly
breastfeed during the serious illness period, this situation
may negatively influence the initiation and maintenance of
lactation (4). Early initiated and frequently applied emptying
of the breasts by breast pumps along with the emotional
support given to mothers may help to maintain and promote
breastfeeding (5,6). Frequent breast expression improves
milk production and breastfeeding success in mothers of
premature infants (7). Educating the mothers on the benefits
of human milk and the methods for breast expression
is necessary to achieve optimal milk production (8). Milk
expression with breast pumps also enhances prolactin
release and has a positive effect on the quantity of milk
(9). Zinaman et al. (10) showed that prolactin and oxytocin
hormone releases were similar in directly breastfeeding
mothers compared to mothers who delivered prematurely
and used electrically powered pumps for collecting milk.

Several types of manual or electrically powered breast
pumps are now in use for breast milk expression. Some
breast pumps have double pumps making simultaneous
expression of both breasts possible. Other breast pumps
with only one pump are used by mothers to express breast
milk sequentially. Simultaneous or sequential use of breast
pumps may affect the duration and comfort of the procedure.
The aim of this study was to compare the efficiency and
maternal comfort of sequential versus simultaneous breast
expression in newly delivered mothers whose infants were
admitted to NICU.

Materials and Methods

The mothers of infants who were hospitalized in Ege
University Children’s Hospital NICU were included in this
study. These infants were not breastfed due to their illnesses
and their mothers were encouraged to use breast pumps
to collect their milk. Mothers who had any illness or taking
any medication which is contraindicated or may influence
breastfeeding were excluded from the study. All study group
mothers were divided into two groups according to their
preference of sequential or simultaneous breast expression
by electric breast pumps (Lactaline; Ameda, Lincolnshire, IL,
USA). Each mother was provided with a breast pump for her
use at home. The mothers were motivated to empty their
breasts as often as they could, and the duration of pumping,
the amount of milk collected until the mother felt that her
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breasts were emptied were noted at each period for 10
days in a diary provided by the researchers. At the end of
the study, the mothers were questioned on the easiness
and comfort of the procedure with a questionnaire applied
by face to face interviews. The questionnaire was designed
to evaluate their impressions (easiness to use, comfort,
presence of pain, general opinions) and their satisfaction with
the milk amounts with a 5-point scale from 1 (very bad) to 5
(very good). Total scores were calculated by the summation
of points given for each category. This study was approved
by Ege University Faculty of Medicine Ethical Committee
(approval number: 12-4/11). All participating mothers gave a
written informed consent.

Statistical Analysis

Statistical analysis was carried out using SPSS 17.0. Chi-
square and Mann-Whitney U tests were used for statistical
analysis. P<0.05 was considered as statistically significant.

Results

Thirty five mothers were enrolled in the study. Maternal
ages varied between 19 and 42 years (30.8+5.7). Gestational
ages of the infants varied between 25 to 38 weeks (31.9+3.8)
and their birth weights were within 760 and 3200 grams
(1554.8+663.6). Twenty one mothers preferred sequential
milk expression using a single pump and fourteen mothers
preferred simultaneous milk expression with double breast
pumps. Since 5 mothers did not need to use breast pumps
after the first two days, the study period for each mother varied
between 2 and 10 days (mean + standard deviation: 7.55+2.7).

The mothers used the pumps 4-6 times a day. The type
of the breast pump did not change the dropout rate of the
study (p=0.435). The daily frequency of using the pump
was 5.42+0.67 times in the sequential expression group,
and 5.57+0.51 times in the simultaneous expression group
(p=0.507).

The total amounts of milk obtained with sequential
versus simultaneous breast expression are shown in Figure
1 and detailed data regarding milk expression over a 10-day

iy

Figure 1. Total milk amounts obtained in one day with sequential
versus simultaneous breast expression
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study given in Table |. Although there was a tendency to
obtain higher amounts of milk per day with simultaneous
breast expression, no statistical difference was observed on
any day between the two study groups. However, mothers in
the simultaneous expression group achieved similar amounts
of milk in shorter time periods.

Mothers in the simultaneous expression group gave
higher scores regarding the ease of use than the mothers in
the sequential expression group (4.36+0.50 vs. 4.00+0.44,
p=0.046). The mothers’ scores for other parameters (comfort
of the procedure, their general impressions, and their

Table 1. Characteristics of sequential and simultaneous breast expression for 10 days (data given as “mean (standard deviation)”

Sequential Simultaneous Sequential Simultaneous

Day 1 (n=35) Day 6 (n=21)
Total amount of expressed milk, mL 251.38 (217.33) | 325.79 (272.11) 416.25 (201.22) 388.36 (228.43)
Milk collected at each use, mL 51.83 (38.71) 70.71 (55.66) 73.33 (35.6) 77.00 (37.40)
Total time spent daily, min 90.05 (31.17) 56.21 (31.98)* 107.50 (23.78) 72.27 (24.22)*
Time spent for each use, min 18.90 (2.86) 11.57 (3.45)f 19.17 (2.88) 15.00 (5.00)*
Daily milk expression frequency 4.76 (1.44) 4.79 (1.76) 5.58 (0.79) 5.00 (1.18)

Day 2 (n=33) Day 7 (n=20)
Total amount of expressed milk, mL 298.81(432.86) | 432 (344) 408.09 (250.01) 465.80 (215.16)
Milk collected at each use, mL 58.48 (40.67) 76.14 (56.96) 72.27 (46.6) 82.50 (34.39)
Total time spent daily, min 101.00 (28.91) 76.43 (26.48)* 121.82 (16.6) 79.5 (26.08)*
Time spent for each use, min 19.19 (2.60) 13.57 (4.56)F 20.00 (0.20) 14.50 (4.37)f
Daily milk expression frequency 5.29(1.27) 5.71(0.82) 5.91(1.04) 5.50 (0.85)

Day 3 (n=30) Day 8 (n=15)
Total amount of expressed milk, mL 376.16 (291.26) | 367.86 (291.26) 391.00 (240.48) 409.44 (239.82)
Milk collected at each use, mL 71.21 (57.85) 66,36 (40,61) 69,64 (41,80) 78.00 (41.93)
Total time spent daily, min 98.42 (30.95) 85.3(30.95) 112.73 (10.09) 74.44 (31.66)"
Time spent for each use, min 18.16 (3.80) 14.79 (4.87)* 20.00 (0.00) 13.33 (5.00)
Daily milk expression frequency 5.10 (1.58) 5.79 (0.69) 5.64 (0.50) 5.56 (1.13)

Day 4 (n=27) Day 9 (n=15)
Total amount of expressed milk, mL 419.94 (283.69) 383.36 (231.41) 419.27 (293.56) 419.17 (313.69)
Milk collected at each use, mL 83.81 (64.51) 77.50 (45.32) 71.82 (48,53) 74,00 (50,66)
Total time spent daily, min 100.00 (29.2) 73.50 (37.83)* 110.91(18.68) 81.67 (28.57)*
Time spent for each use, min 17.31 (5.37) 14.50 (4.84) 19.55 (1.50) 15.00 (5.47)*
Daily milk expression frequency 5.38 (1.02) 5.29 (1.38) 5.82 (0.40) 5.50 (0.54)

Day 5 (n=24) Day 10 (n=15)
Total amount of expressed milk, mL 426.14 (307.13) 456.85 (273.77) 485.00 (252.69) 426.00 (253.73)
Milk collected at each use, mL 75.79 (52.38) 86.08 (41.18) 88.22 (47.63) 72.67 (41.58)
Total time spent daily, min 103.57 (24.05) 81.77 (32.89) 111.11(10.54) 83.33 (26.58)*
Time spent for each use, min 18.57 (3.63) 15.62 (5.39) 20.00 (0.00) 15.00 (5.47)%
Daily milk expression frequency 5.64 (0.74) 5.23 (1.16) 5.56 (0.52) 5.83 (0.40)

*p<0.005, Tp<0.001
Min: Minimum
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satisfaction with the milk amounts) did not differ between
the two groups. Total scores calculated by the summation
of the points given for easiness, comfort, satisfaction with
the amounts of milk, and maternal general impression were
slightly higher for simultaneous breast expression compared
to sequential breast expression, with mean standard deviation
values of 16.00 (1.88) versus 15.29 (2.07). However, this
difference was not at a statistically significant level (p=0.370).

Discussion

The amounts of milk collected per day and per each
period were similar in the simultaneous and sequential breast
expression groups in our study. However, a similar amount
of milk was obtained in a shorter time with simultaneous
pumping being statistically significant on almost all study
days. Mothers in the simultaneous expression group found
breast expression procedure easier compared to the mothers
in the sequential expression group. There was no difference
between the total scores and scores for other parameters.

In an earlier study, we showed that electric pumps were
easier to use and more efficient than manual pumps, and
infants of mothers who used electric pumps even only during
the NICU hospitalization period, reached birth weight earlier
and had longer exclusive breast feeding and total breast
feeding duration in the long term (11). Fewtrell et al. (12)
have also found that electrically powered pumps are more
efficient than manual pumps.

Simultaneous use of electrically powered breast pumps
is more effective and plays a significant role in the continuity
of lactation, and increases the amount of milk (13,14).
Recently, Prime et al. (15) have shown that simultaneous
breast expression is more efficient than sequential breast
expression in the total amount of milk collected, lipid and
therefore the energy content of the milk. As simultaneous
expression yields more milk, the percentage of milk removed
was 75% with simultaneous versus 66% with sequential
pumping. Since healthy breastfed infants remove 67%
of their mothers’ milk, simultaneous breast expression
increases breast drainage and stimulates milk synthesis. In
Prime et al.’s (15) study mothers used the pumps for 15
minutes. However, in our study, mothers used both pumps
until they felt that their breasts were totally emptied. The
amount of milk obtained via both methods was similar
between the two groups. The benefit of the simultaneous
method was only the shorter period of breast expression for
the mother.

Study Limitations

In this study, mothers were performing breast expression
at home according to instructions and were keeping a diary
provided by the researchers. Data was collected for 10 days.
Factors that may have effected amount of expressed breast
milk were not controlled.
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Conclusion

This study shows that simultaneous breast expression
with electrically powered breast pumps helps to achieve
similar amounts of milk in a shorter time compared to
sequential pumping in newly delivered mothers. Both
methods are tolerable and effective. Working mothers may
also find this time saving effect very helpful to express milk
at work.
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Talasemi Major Tanili Cocuklarda Endokrin Problemler
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ABSTRACT
Aim: Endocrinopathies are common in patients with thalassemia major (TM)

and affect their life quality. Our aim was to identify the frequency of growth
retardation and endocrine complications in these patients.

Materials and Methods: Sixty-two patients aged 3-18 years with TM were
evaluated retrospectively for height, weight, body mass index (BMI), and
pubertal stage. Blood tests for endocrine function, and oral glucose tolerance
test (OGTT) results were recorded.

Results: The mean age of 62 subjects (33 females/29 males) was 10.4+3.9
years. The frequency of <-2 standard deviation scores was 37.1% for height,
33.9% for weight and 11.3% for BMI. Short stature, being underweight,
and low BMI were significantly more prevalent in children over 7 years
old (p<0.001). Delayed puberty/hypogonadism was present in 37% of 19
adolescents. Thirteen percent of the subjects had vitamin D deficiency (<10
ng/mL), hyperparathyroidism was observed in 29% of the subjects, while
subclinical hypothyroidism (thyroid-stimulating hormone 5-10 IU/mL) was
determined in 3 (5.5%) of the 55 subjects. In OGTT, impaired fasting glucose
was seen in 7 subjects (14.5%), impaired glucose tolerance in 3 (6.3%),
diabetes mellitus in 1 (2.1%), and hypoglycemia at 120-min was observed
in 5 subjects (10.4%). Overall, 67.7% of the 62 subjects had height standard
deviation score <-2 and/or at least one endocrinopathy.

Conclusion: Growth retardation and endocrine problems are still a serious
problem in TM patients, and develop particularly in those older than 7 years.
Additionally, attention must be paid to hypoglycemia in these patients as well
as diabetes.

Keywords: Thalassemia major, growth retardation, endocrinopathies,
hypoglycemia

0z

Amag: Talasemi majorlti (TM) cocuklarda endokrinopatiler halen yaygin bir
sorun olup hayat kalitesini 6nemli bir 6lctide etkilemektedir. Bu galismada
TM'li gocuklarda biiytime geriligi ve endokrin komplikasyon sikliginin
belirlenmesi amaglanmistir.

Gereg ve Ydntemler: Yaslan 3-18 arasinda olan 62 TM hastasi boy,
kilo, viicut kitle indeksi (VKI) ve puberte agisindan retrospektif olarak
degerlendirildi. Hastalarin yapilan endokrin testleri ve oral glukoz tolerans
testi (OGTT) sonuglar kaydedildi.

Bulgular: Altmis iki (33 kiz/29 erkek) hastanin ortalama yasi 10,4+3,9 yil idi.
Hastalarin %37,1'inin boyu, %33,9'unun kilosu ve %11,3'intin VKi'si <-2
standart sapma puani idi. Kisa boy, diisiik kilo ve diisiik VKi anlamli olarak 7
yas sonrasinda gortilmekteydi (p<0,001). Gecikmis puberte/hipogonadizm ise
19 adtlesanin %37'sinde saptandi. Hastalarin %13'tinde vitamin D eksikligi
(<10 ng/mL), %29'unda ise hiperparatiroidi garildt. Subklinik hipotiroidi
(tiroid stimiile edici hormon 5-10 IU/mL) ise 55 hastanin 3'iinde (%5,5)
mevcuttu. OGTT sonuglarina gére, bozulmus aglik glukozu 7 (%14.5), bozulmus
glukoz toleransi 3 (%6,3), diabetes mellitus 1(%2,1) ve 2. saatte hipoglisemi 5
(%10,4) hastada saptand!. Toplamda 62 hastanin %67,7'sinde boy kisaligi ve/
veya en az bir endokrinopati meveuttu.

Sonug: Biiyiime geriligi ve endokrin problemler halen ciddi bir sorun olup
ozellikle 7 yas sonrasinda ortaya gikmaktadir. Ayrica TM'li hastalarda diyabet
kadar hipoglisemi agisindan da dikkatli olunmalidir.

Anahtar Kelimeler: Talasemi major, biytime geriligi, endokrinopati,
hipoglisemi
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Introduction

Thalassemia is the most common genetic blood disease,
and patients with thalassemia major (TM) require regular
blood transfusions. Iron chelation therapy is also essential
for these patients in order to prevent morbidity and mortality.
Although the main cause of death in TM is cardiac failure,
endocrine complications are the most important problems
affecting the quality of life in these patients.

Chelation therapy in order to reduce iron overload is
provided with deferasirox, desferrioxamine or deferiprone
(1). Few studies have compared each chelator with their
combinations in terms of reducing iron overload and endocrine
complications (2). So, there are no recommendations
concerning the superiority of one over the other in the
prevention of endocrine complications.

Although patients with TM take regular chelation therapy,
the prevalence of endocrine problems is reported as high
as 60% in some studies (3). Limited data are available
concerning oral chelation therapy in preventing or improving
endocrine disorders (4-6).

This study was planned to evaluate the growth and
development status in children diagnosed with TM, and to
investigate the prevalence of endocrine problems.

Materials and Methods

The 62 patients aged 3-18 years with TM that were
followed-up at the Diyarbakir Child Health Hospital, Pediatric
Hematology Unit, Diyarbakir, Turkey, between January and
December 2015 were evaluated retrospectively.

During hematological follow-up, patients received blood
transfusions every 3-4 weeks to maintain a pre-transfusion
hemoglobin level of >9 g/dL. Iron chelation therapy,
(deferasirox 20-40 mg/kg/d, desferrioxamine 25-60 mg/
ka/d or deferiprone 50-75 mg/kg/d) was administered when
ferritin level was >1000 ng/mL.

The patients’ height, weight, body mass index [BMI
weight (kg)/height (m2)], pubertal stage and chelation
therapy status were recorded. Basal cortisol (8:30-10:00
a.m.), adrenocorticotropic hormone (ACTH), Ca, P alkaline
phosphatase, parathyroid hormone (PTH), 25 hydroxyvitamin
(OH) D3, thyroid-stimulating hormone (TSH), sT4, HbAlc
levels, and oral glucose tolerance test (OGTT, 1.75 gr/kg
glucose-max 75 gr, and 0-120/min glucose and insulin) results
were also evaluated. OGTT results were classified according
to the criteria (7) of the International Society for Pediatric and
Adolescent Diabetes.

Bone mineral density (BMD) was measured using a
dual energy X-ray absorptiometer (DEXA). The L2-4 Z-scores
and BMD values of the patients who had undergone DEXA
measurement were recorded, and age and sex-adjusted data
were calculated.

The study was approved by the Gazi Yasargil Training and
Research Hospital Local Ethics Committee and the patients
or their parents provided informed consent for the study.

Statistical Analysis

SPSS v.18 software was used for statistical analysis. Data
were analyzed as mean + standard deviation or percentages.
Chi-square and t-tests were used to compare mean values.

Results

The mean age of the 62 subjects (33 females/29 males)
included in the study was 10.4+3.9 years. All the subjects
received blood transfusion and took chelation therapy
consisting of deferasirox (92%), desferrioxamine (3.2%),
deferiprone (3.2%), and deferasirox and desferrioxamine
(1.6%). Forty-two patients (67.7%) had height standard
deviation scores (SDS) <-2 and/or at least one endocrinopathy.

The mean height, weight and BMI, SDS were -1.63+1.26,
-1.44+1.31 and -0.70+1.07 respectively. The frequency of
<2 SDS was 37% for height, 34% for weight, and 11% for
BMI. Short stature, being underweight, and low BMI were
significantly more prevalent in children older than 7 years of
age (p<0.001) (Table I). Delayed puberty/hypogonadism was
present in 7 (37%) of the 19 adolescents aged >13 years old,
and all of these patients also had short stature (<-2 SDS). The
growth hormone (GH) stimulation test was performed on 6
of the 23 patients of short stature, and one patient (peak GH:
3.4 and 4.7 pg/L) was administered GH therapy. The mean
ferritin level was 1963+2185 mg/dL, however 12 patients
had levels >2000 mg/dL. Ferritin levels were not significantly
correlated with short stature, being underweight or low BMI
(p=0.35, p=0.40, and p=0.32, respectively).

The mean basal cortisol level was 10.6+4.5 ug/dL (n=50),
while 10 (20%) patients had <7 ug/dL. Peak cortisol levels
in the low dose ACTH test were higher than 18 pg/dL in
4 patients who had cortisol levels <5 pg/dL. Also, 25(0OH)
vitamin Dj insufficiency (10-20 ng/mL) was determined in
21 (46%), and deficiency (<10 ng/L) in 6 (13%) patients.
Hyperparathyroidism (PTH >65 ng/L) was observed in 16
(29%) patients, but accompanying low vitamin D3 was
detected in only 8 of them. BMD Z-scores were below -2
SDS in 12 (48%) of the 25 patients in whom DEXA was able
to be measured. BMD Z-score was calculated according to

Table I. The mean age, height, weight, body mass index and ferritin
levels of the subjects

All subjects | <7 years | >7years |p*
n 62 15 47
Age 10.37+3.93 4.75£1.28 | 12.16+2.52
Height SDS -1.63:1.26 -076:093 | -191£1.23 | <0.001
Weight SDS -1.43:1.31 -021:096 | -1.82¢1.16 | <0.001
BMI SDS -0.70£1.07 0.31+0.82 | -1.03£0.93 | <0.001
Ferritin (mg/dL) 1963+2185 1362+703 | 2274+2609 | 0.10
*Subjects between <7 and >7 years old
BMI: Body mass index, SDS: Standard deviation scores
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their sex and bone age, and 4 patients were evaluated as
osteopenic (Z-score -1>-<-2), and 1 as osteoporotic (Z-score
-2.19). Subclinical hypothyroidism (TSH 5-10 IU/mL) was
determined in 3 (5.5%) of the 55 patients, and low sT4 was
not observed in any (Table II).

Table II. The frequency of endocrinopathies in the subjects with
thalassemia

Number of the subjects | %

Growth retardation 23/62 37
Adrenal insufficiency 0/50 0
Hypothyroidism

Overt 0/55 0

Subclinical 3/55 55
Vitamin D insufficiency 21/46 46
Vitamin D deficiency 6/46 13
Hyperparathyroidism 16/55 29
Osteoporosis 1/25 4
0GTT

IFG 7/48 14.5

IGT 3/48 6.3

DM 1/48 2.1

Hypoglycemia 5/48 10.4

OGTT: Oral glucose tolerance test, IFG: Impaired fasting glucose, IGT: Impaired glucose
tolerance, DM: Diabetes mellitus

When the OGTT results were analyzed, impaired fasting
glucose was determined in 7 patients (14.5%), impaired
glucose tolerance (IGT) in 3 (6.3%), diabetes mellitus in 1
(2.1%) patient. Hypoglycemia values were <60 mg/dL at
120-min in 5 patients (10.4%). The mean fasting glucose
and insulin levels were 90+9.9 mg/dL and 4.8+2.8 mUl/
mL respectively. The glucose and insulin levels at 120-min
in OGTT were 100.3+33 mg/dL and 13+11.9 mlU/mL
respectively. 4/5 subjects with hypoglycemia had higher than
2 mlU/mL insulin levels at 120-min in OGTT. The subjects’
mean HbATc values were 6.7+0.6%, and this value was
even more elevated when individuals with abnormal OGTT
were excluded.

Discussion

In this retrospective study, quite a high number (67.7%)
of transfusion-dependent thalassemia subjects were of
short stature and/or had endocrinopathy. These results are
comparable to other studies. Also, growth retardation was
seen especially in subjects over 7 years old.

Growth retardation in patients with TM may develop
due to various causes. The factors affecting growth
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include chronic anemia and hypoxia, chronic malnutrition,
micronutrient deficiencies such as zinc, hypersplenism,
hepatic involvement, delayed puberty, and GH deficiency (8).
Approximately 37-40% of the adolescents with thalassemia
are of short stature, and this problem is around 64-70%
in developing countries. In Turkey, the prevalence of short
stature has been reported as 25-40% (3,9), and we had
37.1% in this study. Several studies have shown low insulin-
like growth factor 1 (IGF1) levels in patients with thalassemia
and short stature, but GH deficiency has been determined in
only 20-50% of these patients (3,10). Low IGF1 levels without
GH deficiency suggest a possible association with chronic
anemia, malnutrition or GH neurosecretory dysfunction (11).
The GH stimulation test could only be performed in 6 cases
in our study, and GH deficiency was determined in 1 (16.6%)
of these subjects.

Approximately 50-60% of TM patients had at least
one endocrine dysfunction, and the prevalence increased
with age (1,3,9). The frequency was 67.7% in the present
study, and growth retardation was seen especially in the
older than 7-year-old subjects. However, no relation was
determined between these findings and ferritin levels. In
several previous studies there was no statistically significant
relationship between ferritin levels and endocrinopathies
(3,12). From this we can derive that serum ferritin levels
may also increase with infection, inflammation and hepatic
function disorders, and are also an indirect measure of iron
overload. Calculation of iron overload with hepatic and cardiac
T2- magnetic resonance imaging reflects iron deposition (13)
more accurately.

Delayed adolescence and hypogonadism are one of
the most common endocrine problems in adolescents
with TM. The prevalence ranges between 40% and 50%
(3,14). They may be caused by chronic malnutrition and iron
deposition-related pituitary dysfunction. Incomparable with
previous findings, delayed adolescence/hypogonadism was
determined as 37% in our studly.

The prevalence of hypothyroidism in these patients
was 6-16%, the majority of the cases being subclinical.
Overt hypothyroidism is quite rare (3,14). Similar to the
literature, the prevalence of hypothyroidism was 5.5%,
and no overt hypothyroidism was observed in this study.
Hypoparathyroidism can develop in up to 10% of the patients
with TM (15). Although it was not observed in our patients,
we detected a secondary hyperparathyroidism associated
with vitamin D deficiency. Whereas the prevalence of
vitamin D deficiency in Turkey is decreasing, it still presents
a significant problem in patients with thalassemia. Isik et al.
(9) reported vitamin D deficiency or insufficiency in 78% of
their patients, the comparable level in our study being 59%.
However, it was not the cause of osteoporosis or osteopenia
in any patient.

Abnormalities in glucose metabolism in patients with
thalassemia generally appear in the second decade. The
cause is insulin resistance, followed by insulin deficiency
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associated with iron overload in the pancreas. The prevalence
of diabetes and IGT in these patients ranges between 8%
and 11% (3,14). Our study showed a similar frequency
to that observed in these studies (8.4%). In addition,
thalassemic patients tend to have more hypoglycemia when
compared to Type | and Type Il diabetes. In a recent study,
severe hypoglycemia was common (56%) in thalassemic
patients with diabetes who were treated with insulin (16).
In our study, hypoglycemia in OGTT unexpectedly came up
in 10.4% of the patients who had no diabetes. This present
study suggested that hypoglycemia is not only seen in
thalassemic patients with diabetes, but also in normoglycemic
thalassemic patients. Hemosiderosis impairing glucagon
secretion, and low liver glycogen storage due to hepatic
fibrosis are possible mechanisms (16). Insulin resistance
and delayed insulin secretion due to hemosiderosis could
be other possible mechanisms of hypoglycemia, as seen in
patients with cystic fibrosis (17).

Study Limitations

The higher number of the patients could give the
frequencies of rare endocrine problems in patients with
thalassemia.

Conclusion

This study emphasizes that growth retardation and
endocrine problems are still a serious problem in patients
with thalassemia, and become apparent particularly after age
7. So, close endocrinological monitoring is required from the
time of diagnosis. In addition, hypoglycemia should be taken
into consideration alongside diabetes in these patients.
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Seizure Self-Efficacy Scale for Children with Epilepsy:
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ABSTRACT
Aim: In the past few years, the concept of self-efficacy in children with

epilepsy has become increasingly important. This study aimed to analyze the
psychometric aspects of the Turkish version of the Seizure Self-Efficacy Scale
for Children.

Materials and Methods: This is a cross-sectional survey. The study data
were collected using the Seizure Self-Efficacy Scale for Children and Child
Introduction Form. The study sample included 166 children who were
between 9 and 17 years of age. The authors assessed the reliability and
construct validity of the study data using exploratory and confirmatory factor
analyses (CFA).

Results: The original model was not confirmed by the CFA. The analysis
tool included 15 items in two factors. Reliability analysis showed that the
two factors were acceptable and valid. The tool was valid and reliable for
measuring the self-efficacy of epileptic children. The factor structure was
derived from and confirmed by the original tool. It was found that the Turkish
version of the modified Seizure Self-Efficacy Scale for Children had excellent
satisfactory psychometric aspects for a Turkish population.

Conclusion: Health professionals can present a more effective drug process
and nursing care by identifying and assessing seizure self-efficacy levels in
children with epilepsy, and they can make a positive contribution to disease
management and the way the child deals with the disease.

Keywords: Epilepsy, self-efficacy, confirmatory factor analysis, exploratory
factor analysis

0z

Amag: Son yillarda epilepsi hastaligi olan bireylerde 6z yeterlik kavrami
gittikce 6nem kazanmaktadir. Bu calismanin amaci, epilepsi hastaligi olan
cocuklarda Nobet Oz-Yeterlik Olceginin Tirkce versiyonunun psikometrik
yonlerini analiz etmektir.

Gereg ve Yontemler: Bu calisma kesitsel desendedir. Arastirmanin verileri
Gocuklarda Nobet Oz-Yeterlik Olcedi ve Gocuk Tanitim Formu kullanilarak
toplanmistir. Arastirmanin 6rneklemini 9-17 yas arasi 166 ¢ocuk olusturmustur.
Verilerin gecerligi ve giivenirliginin incelenmesinde aciklayici ve dogrulayici
faktor analizleri (DFA) kullanilmistir

Bulgular: DFA sonucunda 6lgegin gelistirildigi dreklem grubundaki faktcr
yapisinin dogrulanmadigi belirlendi. Analiz edilen 15 maddelik 6lgekte, iki
faktorli yapi belirlendi. Bu iki faktérlt yapinin gegerligi ve giivenirligi yapilan
analizlerle dogrulandi. Olgegin yeni faktor yapisi ise dlgedin orijinalinden elde
edilerek dogrulandi. Bununla birlikte Nobet Oz-Yeterlik Olgegi'nin iki faktorlii
yapisinin psikometrik analizlerinin Tirk cocuklarinda kabul edilebilir diizeyde
oldugu ve epilepsi hastaliji olan cocuklarda dz-yeterligi dlcmede gegerli
gtivenilir bir arag oldugu belirlendi.

Sonug: Saglik profesyonelleri, epilepsi hastaligi olan gocuklarda ndbet 6z-
yeterlik diizeyini belirleyerek ve degerlendirerek daha etkili bir tedavi stireci
ve hemsirelik bakimi sunabilirler, bunun sonucunda gocugun hastalikla bas
etmesine ve hastaligin yonetim siirecine olumlu katki saglayabilirler.
Anahtar Kelimeler: Epilepsi, 6z-yeterlik, dogrulayici faktor analizi, agiklayici
faktor analizi
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Introduction

Epilepsy is one of the most common chronic illnesses of
childhood and adolescence (1). It influences roughly 0.5 to
1% of all children up to the age of 16 years. The incidence of
epilepsy in developing countries is almost twice as much as
in developed countries (2). There are few studies conducted
in Turkey aiming to ascertain the incidence and prevalence
of epilepsy. Topbas et al. (3) reported that the prevalence of
childhood epilepsy in this country is between 0.8 and 1.7%.

Epilepsy has an important effect on the maintenance of
the individual's physical, psychological, and social well-being
(4). In contrast to other chronic illnesses, epileptic seizures
are unpredictable, which reduces the child’s perception of
controlling his/her own life remarkably (5). Therefore, there
are social restrictions in the daily activities of epileptic
children (6). Individuals with epilepsy may have feelings of
inadequacy, fear, stigmatization, anger, and desperation, and
they may show passive behaviors. These factors reduce the
individual's psycho-social functions, self-efficacy, and quality
of life, which may lead to self-destruction. Medical treatment
and its side effects may also influence self-efficacy, ability to
adjust to treatment, and the relationship between the patient
and the caretaker (7,8).

Self-efficacy is one of the most frequently used theories
to anticipate health behavior, and it is an important equalizer
in individuals with chronic illnesses (9). In coping with
epilepsy, the patients’ perception of self-efficacy is essential
to their process of making decisions about their illness. In the
management of epileptic seizures, self-efficacy is described
as an individual's ability to cope with seizures in an effective
way. Successful management of seizures is the principle goal
in the course of the treatment of epilepsy (7,10,11).

Individuals with high self-efficacy adjust better to
treatment, their quality of life increases, and the frequency
of seizures is reduced (7,12). Moreover, high self-efficacy
is correlated with a more positive attitude towards epilepsy,
fewer depressive symptoms, less anxiety about having
seizures, and less stigmatization. In these patients, a positive
attitude towards and perception about the illness and self-
care behavior facilitate the adjustment to the management
and treatment of the illness.

It is necessary to develop certain tools to analyze and
measure the levels of self-efficacy in children with epilepsy
in order to achieve a better disease management. There are
few studies conducted in Turkey on this. The objective of
our study was to examine the psychometric aspects of the
Turkish version of the Seizure Self-Efficacy Scale for Children
(SSES-C).

Materials and Methods

Study Design

This is a methodological study. The authors performed
the validity analysis of the SSES employing confirmatory

and exploratory factor analyses (EFA). Confirmatory factor
analysis (CFA) is frequently used in scale development in
nursing studies. However, there has been little discussion of
its use in scale testing in nursing science research. CFA is
a special approach of Structural Equation Modeling (SEM).
SEM combines factor analysis and regression analysis,
allowing the study of the causal relationships between
factors using regression analysis. CFA and EFA are included in
the family of factor analyses. CFA is different than EFA since
EFA is used to ascertain an exploratory factor model without
making a prior assumption of the association between
variables. EFA investigates the structure of correlation or
covariance matrices (13).

Participants and Procedure

The study population included children between the ages
of 9 and 17, who were diagnosed with epilepsy, and who
visited University of Health Sciences Antalya Training and
Research Hospital, Akdeniz University Hospital, and Bursa
Dortcelik Children’s Hospital between June 2012 and March
2013. The children had been diagnosed with epilepsy at least
six months previously and did not have any other chronic
disease (e.g., diabetes or cerebral palsy), or mental retardation.
Consent form was filled out by all participants. The study was
approved by the Akdeniz University Local Ethics Committee
(approval number: B.30.2.AKD.0.20.05.05/39). The authors
suggest that five to twenty times of the number of variables
in the scale be included to determine the sample size in the
validity and reliability analysis (14). This study did not use any
sample selection method. In the light of the literature, 166
children who met the inclusion criteria were recruited to the
studly.

Based on the suggestions of experts, the authors
reviewed the whole content of the scale and conducted a
pilot study. The authors held interviews with the children in a
silent environment in the pediatric neurology polyclinic of the
tertiary care hospital where the study was conducted. The
information forms were filled out by the authors during the
interviews with the children. The pilot study was conducted
with 10 children whose data were excluded from the study.

Instruments

Data in this study were collected using the Child
Introduction Form and the SSES-C.

Child Introduction Form: The authors created this form
based on the relevant literature (12). It included 28 questions
about the socio-economic status and the illness process of
the children.

The Seizure Self-Efficacy Scale for Children: This is a 5-point
Likert-type scale of 15 items. All items in the scale contained
positive statements. The responses to the scale items were
enumerated from 1 to 5. The scores for each item ranged
between 1 and 5 and were created by dividing the total
score on the instrument by the number of questions in the
instrument. This instrument was created for the children
between 9 and 14 years of age, had had epilepsy for at least
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six months, and had no other chronic illnesses or intellectual
disability. The Cronbach’s alpha coefficient of the instrument
was 0.93 which indicates that the scale was quite reliable
(12).

The cross-cultural validation of the instruments allows
researchers to avoid the early phases of the development of
a new gquestionnaire. This is a big advantage since it is a very
long procedure. Moreover, the translation and conversion of
an instrument into different languages enables us to employ
the questionnaires in comparative multi-national studies. The
scale was translated and back-translated to ensure its validity
and reliability, along with some other aspects, for the Turkish
sample. The translation and cultural conversion of the study
were performed at a very initial phase (8). Reliability and
validity analysis of the questionnaire were done specifically
for this study since the scale did not have a Turkish version.
All 15 items in the instrument were translated into Turkish by
four authors (S.G., H.T, D.B., and G.M.) and the items were
resolved into a completely new translated version. Then,
back-translation of the items into English was blindly done,
and items were checked by a bilingual Turkish scientist and
a native English speaker fluent both in spoken and written
Turkish and with a great deal of experience as a medical
paper reviewer. Authors and the other experts discussed
and agreed on the translation of each item. Moreover, the
authors conducted a pilot study with bilingual individuals to
determine the linguistic accuracy of the translated scale. The
authors also decided that the translation was acceptable and
required no revision.

Statistical Analysis

The authors encoded and scored all the items in the
scale, encoded and checked all the study data, and finally
analyzed it using SPSS 11.0 and statistical analysis system
7.0 statistical programs. All of the required information
was collected from the participants and all the forms were
completed. To be able to describe the main variables, the
authors made use of descriptive statistics including means,
skewness and standard deviation.

Confirmatory Factor Analysis

Using CFA, researchers ascertain the goodness of fit
indices (GFI) between a model that has previously been
created by a different author and the sample data in
question. In this study, the authors employed the maximum
likelihood estimation method to do CFA in order to confirm
the exploratory model which (12) was created. The authors
followed the original one-factor model and used the same
model specification in this analysis. The factor variances
were fixed at 1, which provided the identification of the
model.

The authors also calculated a variety of GFI to be
able to measure the level of the fit. To many researchers,
the standard GFl is 0.90 (15-18). The authors also used
some other criteria for this calculation. Initially, the authors
determined 0.90 for the GFI and 0.90 for the adjusted GFI.
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Then, they evaluated how well the new model fit the data
using the root mean square error of approximation (RMSEA)
with a 90% confidence interval. An RMSEA value of 0.06
or less indicates an accepted model fit (15). A moderate fit
would be indicated by values around 0.08, and poor fit would
be shown by values above 0.10 (19). After that the authors
administered a GFI chi-square test, which included the best
fit where the chi-square was statistically insignificant. Next,
the authors used Bentler and Bonett's normed-fit index (NFI).
The NFI values varied between 0 and 1, and an acceptable
model fit to the data was shown by the 0.90 values (20).
Finally, the authors used a comparative fit index (CFI) (21).
Researchers usually accept a cutoff value of 0.90 for the CFI
as consistent with the moderate model fit (21), and believe
that a good model fit is indicated by a cutoff value which is
close to 0.95. Since the fit indices values become distorted
when the distribution of the scale items is not normal, the
study also reported the skewness values.

Exploratory Factor Analysis

When the observed factor structure does not fit with
the theoretical structure, then the EFA can be employed to
improve the model. In order to describe an applicable factor
structure, the authors did an EFA in the second phase of the
analysis. They also did an EFA to identify the factor sub-scales
of the 15 items in the scale employing a principal component
method with varimax rotation. The study determined the
number of sub-scales that had Eigen values bigger than 1.0
for retaining the factor. However, the study retained items
with factor loads greater than or equal to 0.40 (including the
values rounded to 0.40), and also retained those that loaded
on only one factor. The authors excluded from the scale items
that did not fit these criteria one by one. They did the factor
analyses over and over again until they found a solution that
made all the scale items meet all of the criteria. Cronbach's
alpha was used to evaluate the internal consistency reliability
and the structure of the new factors.

Results

Table | illustrates the descriptive statistics such as mean,
standard deviation and skewness values of the study sample.
The authors evaluated the study data using the skewness
values by univariate normality. The table indicates that mean
skewness value was -0.976 [(range= -2.386 — (-0.290)], and
none of the items was showing a bigger skewness value
than the cutoffs of I3I that was suggested (22). The univariate
normality of the items were advocated by these findings.

Confirmatory Factor Analysis

The study tested a one-factor model according to the
original conceptualization of SSES-C. The criteria of model fit
evaluation are presented in Table Il. Some of these criteria
were not acceptable for a good fit. However, the others
showed an acceptable or nearly acceptable model fit. These
points can also be seen in Table Il. According to the study
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data, an adequate model fit was revealed by the CFA, and
this model fit was only based on Bentler's CFl criterion
(0.9028). There was a moderate fit based on GFI (0.8704),
adjusted GFI (0.8271); RMSEA (0.0776) and NFI (0.8249).
However, there was only one fit index that indicated poor
fit: %2 (90)=179.329, p=0.0001. The authors could not
acquire an acceptable fit from any of the fit statistics. There
was only one fit statistic that showed a nearly reasonable
model fit. Four other fit statistics showed a moderate fit
with the model. Thus, the authors determined that since
the CFA failed to confirm the original factor structure, it was
necessary to improve the fit between the model and the data
and to use the EFA to modify the model.

Exploratory Factor Analysis

In order to analyze the 15 items in the scale, the authors
used the maximum likelihood extraction method and also
made use of a varimax rotation. They also identified two

Table I. Summary statistics and comparison of mean item (n=166)

factors that had eigenvalues above 1.00. The numbers of
factors to be retained and rotated were determined using
the scree test. This test also recommended a two-factor
solution. The authors examined many other criteria to
determine the number of factors. These criteria included
Tucker and Lewis's reliability coefficient (TLC) (23), which
takes values between 0 and 1.0 with a higher TLC value
indicating more acceptable reliability like Akaike's information
criterion (AIC) (24); and Schwarz's Bayesian criterion (SBC)
(25). It is accepted that the best factor solution is the factor
number that produces the smallest value of AIC and SBC or
the largest value of TLC. The authors rotated and examined
many factor solutions to decide on a right factor solution
which is theoretically meaningful and fits the retention rules.
In the end, the authors selected the two-factor solution
since all three criteria were met by this solution. Compared
to the other factor solutions, the four-factor and three-factor
solutions in particular, AIC and SBC reached their smallest
values in their two common factors, and TLC also reached
its highest value (TLC=0.958) in these factors. For this

ltem Mean = SD | Skewness reason, it is certain that the two-factor solution is the best

- — . = for these data. After the authors decided on the two-factor
| can manage my seizure condition by making | 45 o, -0.290 solution, they arranged the factor loads from the greatest
good choices about which activities | do. . . .

. — - to the smallest. This arrangement is shown in Table lI. All
| can manage my seizure condition so I don't | 5 o0, o -0.926 of the items were kept in the original 15-item measure of
have to miss school or other activities. . L .

—— : the scale according to the criteria that were determined
| can keep from doing things that might make beforehand. The authors assumed that all items were loaded
my seizure condition worse, even if | get | 4.08+1.24 -1.223 . . .

. on one single factor since the factor loads of the items
pressure from my friends.
| - e - were equal to or below 0.40. In the end, the EFA generated
a;aa: sr:zzzlge my seizure condition when || e 1 5 -0.732 a 15-tem measurement which had a two-factor solution.
| : - - . Then, the authors interpreted each item by examining their
a;a:n;"rslig:a:jny seizure condition even it 1 | 5 15,1 47 -0.294 contents and coefficient patterns. These two factors were

: - — - respectively classified as "“self-management of seizures”
| can manage my seizure con.d't'on even f 3.61+1.49 -0.635 and “the influence of the environment in the management
there are things to worry about in my family. . " )

- — - of seizure.” The authors eventually used Cronbach’s alpha
| can manage my seizure condition even if | am 3.84+1.47 -0.837 coefficient to determine the internal consistency reliability
at a friend’s, on vacation, or on a school trip.
| can talk to the doctor or nurse if | have Table Il. Goodness of fit indices for the Seizure Self-Efficacy Scale for

. ; . 412+1.28 -1.434 .
questions about my seizure condition. Children factor model
B el R
9 : GFl 0.8704
I can t‘alkto my p_a_rents it have problems with 4.55+1.01 -2.386 GFl adjusted for degrees of freedom (AGFI) 0.8271
my seizure condition.

- — - Chi-square 179.3290
| can manage my seizure condition by making 4.08:1.14 1193
sure | get enough rest. o : Chi-square DF 90

i iti i Pr >chi-square <0.0001
| can managg my seizure condltlgn by staying 3924197 1,065 q
away from things that can make it worse. RMSEA estimate 0.0776
| can manage my feelings about my seizure RMSEA 90% lower confidence limit 0.0609
condition by reminding myself of my good | 3.66x1.44 -0.768 . - —
qualities. RMSEA 90% upper confidence limit 0.0941
| can do the things my doctor told me to do to 430109 1679 Bentler's comparative fit index 0.9028
manage my seizure condition. B ' Bentler & Bonett's (1980) non-normed index 0.8867
| can manage my seizure condition because | Bentler & Bonett's (1980) NFI 0.8249

hand| bl . 3.56+1.29 -0.608
can handle any problems it can cause. GFl: Goodness of fit index, AGFI: Adjusted goodness of fit index, RMSEA: Root mean
SD: Standard deviation square error of approximation, NFI: Normed-fit index, DF: Degrees of freedom
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of both scales. There was a scale homogeneity that varied
between 0.63 and 0.89. Thus, the subscales that were
identified by EFA had internal consistency. Total SSES-C's

Table Ill. Two factors with factor loading for our sample

Self- The influence of

management | the environment

of seizures | in the

(F1) mz_magement of
seizures

(F2)

Items of SSES-C

(1) I can manage my seizure condition
by making good choices about which 0.60
activities | do.

(2) I can manage my seizure condition
so | don't have to miss school or other | 0.51

activities.
(4) | can manage my seizure condition
0.69
when | am at school.
(5) | can manage my seizure condition 075

even if | am angry or sad.

(6) | can manage my seizure condition
even if there are things to worry about | 0.78
in my family.

(7) | can manage my seizure condition
even if | am at a friend’s, on vacation, 0.76
or on a school trip.

(9) I can keep from being afraid after
a seizure in order to manage the 0.43
situation.

(11) I can manage my seizure condition

by making sure | get enough rest. 069

(12) I can manage my seizure condition
by staying away from things that can 0.49
make it worse.

(13) I can manage my feelings about my
seizure condition by reminding myself | 0.59
of my good qualities.

(15) I can manage my seizure condition
because I can handle any problems it 0.75
can cause.

(3) I can keep from doing things that
might make my seizure condition

. 0.56

worse, even if | get pressure from my
friends.
(8) I can talk to the doctor or nurse
if | have questions about my seizure 0.67
condition.
(10) I can talk to my parents if | have

. ; I 0.56
problems with my seizure condition.
(14) I can do the things my doctor
told me to do to manage my seizure 0.76
condition.
Cronbach'’s alfa 0.89 0.63
Variance explained % 3279 16.87
Cumulative variance 32.19 49.67
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alpha coefficient was quite high (0.90). This value shows that
the internal reliability was excellent since it far exceeded the
accepted limit, which was 0.70. This also implies that the
guestions in the scale were adequate for the Turkish culture.

Discussion

In the past few years, the context of self-efficacy in
individuals with epilepsy has become increasingly important.
The perceived self-efficacy of the patient is quite important
in the management of epilepsy to be able to understand
the process of decision-making. In our study, we aimed to
examine the psychometric aspects of the Turkish version of
the SSES-C. The ages of the children and adolescents in the
sample ranged between 9 and 17. Their average age was
13.46+2.57.

Current research indicates that the factor structure of
the SSES-C was examined for the first time in this study
with a relatively large Turkish sample that includes children
with epilepsy when the CFA did not confirm the original
factor structure. In the authors’ opinion, this study will make
remarkable contributions to the relevant literature when the
SSES-C is adapted to Turkish culture. It is essential that the
psychometric aspects of the scale be used for measurement
and gaining information in terms of understanding the nature
of the attitude of individuals with epilepsy towards self-
efficacy.

As indicated by the results of the CFA, the factor
structure, which was derived from and confirmed by US
patients, was not confirmed by the Turkish sample. For
this reason, the US and Turkish samples had different
dimensionality in their beliefs in self-efficacy, as shown by
the findings of the CFA. In this study, the authors employed
EFA to gain a new modified factor structure for the Turkish
sample. This operation aimed to obtain accurate cross-cultural
comparisons. The EFA generated a new factor structure, or
model with the two separate dimensions of self-efficacy in
Turkish culture. This situation is different from the original one-
dimension factor structure, which claims that every factor
can be taken into account independently when scoring the
SSES-C. It is generally accepted that this model represents
the distinctiveness of two dimensions of self-efficacy. The
subscale “self-management of seizures” includes the items
that explain how a child can control or manage epileptic
seizures on his or her own (e.g. “I can manage my seizure
condition by selecting my activities correctly”). The other
subscale includes the statements that focus on the effect of
the environment on seizure management, rather than on the
child’s individual control (e.g. “I can speak to my physician or
a nurse when | have a question about my seizure condition”).
The authors established the factor structure of SSES-C for the
sample that included children with epilepsy. Then, the internal
consistency of the instrument was determined. According
to the findings of this study, the modified factor structure of
the SSES-C has desired psychometric aspects for the Turkish
sample. The study used the Cronbach’s alpha coefficient to
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determine the reliability of the instrument. The estimated
alpha of the SSES-C (0.89) was slightly lower than the one
reported in the original study, which was conducted with a
US sample (0.93) (12), but it was still higher than the result
(0.85) of other studies (26). Eventually, the study findings had
a strong reliability and a solid internal consistency.

Study Limitations

This study had several limitations. In the relevant
literature, the SSES-C is the only tool available to examine
the self-efficacy of children with epilepsy. However, there
are no foreign studies which aimed to validate the SSES-C
by the administration of CFA and EFA. Moreover, there are
also no other studies conducted in Turkey to examine the
self-efficacy of children with epilepsy. Therefore, the authors
recommend that further studies be conducted to test the
SSES-C with different samples.

Conclusion

In terms of the factor structure of the SSES-C, there are
certain differences between the US and Turkish samples.
According to the study results, the best and most effective
use of the measurement will be performed by summing
the subscale scores instead of the total score. This
finding is consistent with the theoretical opinion that multi-
dimensionality is the best way to conceptualize self-efficacy.
This tool was proved to be valid and reliable to measure
self-efficacy in children with epilepsy. For this reason, the
authors suggest that researchers use the SSES-C when it is
necessary to measure the self-efficacy of epileptic children.
The children are capable of evaluating their own self-efficacy,
which makes it easier to manage the illness and adjust
it to the treatment. Moreover, the awareness of health
professionals working with children who have epilepsy can
be increased by the application of SSES-C. To conclude, this
study proves that SSES-C can be applied to make use of
the differences between the sub-samples included both in a
single structure and in different cultures.
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Assessment of the Awareness of Prematurity and
Related Problems

Prematrelik ve Sorunlan Konusunda Farkindalik Diizeyinin
Degerlendiriimesi

Nilgiin Kiltirsay, Ozge Altun Kéroglu, Sirmen Kizilcan, Elif Kocadglt, Mehmet Yalaz, Mete Akisd

Ege University Faculty of Medicine, Department of Pediatrics, Division of Neonatology, [zmir, Turkey

ABSTRACT

Aim: Prematurity is an important health problem affecting all segments
of society. In this study, we aimed to evaluate the level of awareness of
prematurity and related problems.

Materials and Methods: A questionnaire consisting of fifteen questions
was administered to medical faculty students, pediatric residents, and to
laypersons by face to face interviews. The questionnaire applied in the scope
of the study had 8 open-ended questions and 7 “yes-no” questions.

Results: Of the 150 people who answered the questionnaire, 92 were health
workers and the remaining 54 were people from the public. The groups with
and without health waorkers had a similar rate of awareness of the World
Prematurity Awareness Day (58.7% vs. 58.6% respectively, p=0.30). All
of the health care workers defined prematurity correctly while 83.7% of
the laypersons gave the correct definition (p<0.05). People from the public
expected the survival of babies with higher birth weight and gestational
age and this group was less informed about the short and long-term
problems related to prematurity. In both groups, the awareness of physicians
specializing in newborn care was low (17.4% vs. 13.8%, p=0.13). The level of
awareness of the shortage of specialized physicians and nurses in neonatal
care was significantly lower among laypersons than that of health care
workers (p values <0.05).

Conclusion: Although our study population knew what prematurity was, they
lacked knowledge about the complications of prematurity, and the quality and
adequacy of the health care teams involved in the care of premature babies.
Keywords: Newboms, preterm, awareness, mortality, morbidity

0z

Amag: Prematirite toplumun tiim kesimlerini etkileyen dnemli bir saglik
sorunudur. Bu galismada premattirite ve iliskili sorunlar kanusunda farkindalik
dtizeyinin degerlendirilmesi amaclanmistir.

Gereg ve Yontemler: On bes sorudan olusan anket tip fakiiltesi Ggrencileri,
pediatri asistanlar ve halktan kisilere yiiz yiize goriisme yontemi ile
uygulanmigtir. Calisma kapsaminda uygulanan anket 8 adet agik uglu, 7 adet
“evet-hayir” seklinde yanitlanan soru igermekteydi.

Bulgular: Anketi yanitlayan 150 kisinin 92'si saglik calisani geri kalan 54 ise
halktan kisilerdi. Diinya Prematiirite Farkindalik Ginti'niinden saglik galisani
olan ve olmayan gruplar benzer oranda haberdardi (sirastyla %58,7'ye karsi
%58,6, p=0,30). Prematiireligi saglik calisanlari %100 oranda; digerleri ise
%89,7 oraninda dogru tanimladi (p<0,05). Halktan kisiler daha biiytik dogum
agirhg ve gestasyonel yastaki bebeklerin yasatilabilecegini diistintirken; bu
grubun premattirelerin erken ve uzun dénem sorunlari konusunda bilgileri
daha kisitlydi. Her iki grupta da yenidogan bakiminda uzmanlagmis hekimler
konusunda farkindalik diisiiktt (%17.4'e karsi %13,8, p=0,135). Yenidogan
bakiminda uzmanlasmis hekim ve hemsire acigi konusunda halktan kisilerin
farkindalik dizeyi saglik calisanlarindan anlamli olarak distktii (p degerleri
<0,05).

Sonug: Prematireligin ne oldugu bilinmesine ragmen; bu bebekleri bekleyen
sorunlar, bakiminda gorev alacak ekiplerin nitelik ve yeterliligi konusunda
toplumda hentiz bilgilenme olmadig anlasiimistir.

Anahtar Kelimeler: Yenidogan, premattire, farkindalik, mortalite, morbidite
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Introduction

In the year 2012, the number of live premature births
before 37 weeks of gestation was 15.1 million; 1 million
newborns died due to direct complications of premature birth
and 1.47 million newborns lost their lives due to conditions
related to prematurity (1). According to the UNICEF 2014
report, the etiology of neonatal deaths around the world is
listed as prematurity and its complications (35%, 1 million
deaths), complications related to birth (24%, 0.7 million
deaths) and sepsis (15%, 0.6 million deaths) (2).

The premature birth rate among 184 countries changes
between 5-18%; the average rate is estimated to be 10%
both in our country and in the world. It is also estimated that
3/4 of deaths related to prematurity is preventable by cost
effective measures (3).

In the last 20 years with the scientific and technological
developments observed in the field of neonatology, the
survival rate of premature infants has significantly increased.
However, the mortality and morbidity of very low birth weight
(VLBW <1500 gr) infants is still very high. The most important
reasons of mortality in newborns with birth weights less than
1000 grams are respiratory failure, infections, and congenital
malformations.

Some of the survivors have sequelae such as learning
disabilities, visual and auditory problems (4). Premature births
are responsible for 70% of neonatal mortality, 36% of infant
mortality, and 25-50% of long-term neurological disabilities.

All'around the world every year 15 million babies are born
prematurely; 13 million of prematurely born babies survive,
but 345.000 (2.7%) such babies survive with moderate
to severe neurological sequel, and 567.000 (4,4%) babies
survive with mild sequelae. In addition to that, 185.000
premature babies live with retinopathy of prematurity (ROP),
and 32.000 have severe visual problems including blindness.
In USA, the cost of premature births was calculated as 26.2
million dollars, and more than 51.000 dollars per baby for
the year 2006. Premature births bring a heavy burden to the
health care system.

“Awareness Day for Prematurity”, which has important
results, was first celebrated in 2008 with European family
associations. Since 2011, November 17th has been celebrated
as "World Prematurity Awareness Day"” internationally (5).
Family associations, health care workers, politicians, hospitals
and organizations try to raise awareness of prematurity by
press release campaigns, local events and other activities.
In the last few vyears Turkish Neonatal Society and all
neonatology units have also started to celebrate this day
with the families of premature infants, and efforts to raise
awareness have increased.

To raise awareness of prematurity we interviewed a group
of 150 people by a questionnaire consisting of 15 simple
questions about prematurity before 17th November 2015.
Our study carries importance since it is the first sectional
study aiming to attract attention to prematurity.
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Materials and Methods

On 10-11th November 2015, a questionnaire with 15
questions was applied to medical faculty students, residents
in pediatrics, families of preterm and term infants, and
laypersons to evaluate their knowledge about prematurity.
The questionnaire applied in the scope of the study had
8 open-ended questions and 7 “yes-no” questions. The
interviews were done one by one in a face to face manner.
Data obtained from these interviews were analyzed by
SPSS for Windows 19.0 software, International Business
Machines Corporation, Armonk, New York. Ethics committee
approval was not obtained since the study was done by a
questionnaire.

Results

Among the 150 people who answered the questionnaire
93 (62%) were female and 57 (38%) were male. In this group
58 were laymen, 74 were medical faculty students, and 18
were residents in pediatrics. The questions and the answers
obtained from health care workers and medical students
compared to those of people from the public are given in
detail in Table | and Table II.

Fifty four of 92 (58,7%) health care workers, and 34 of
58 (58,6%) laypersons were aware that 17th November was
celebrated as “World Prematurity Awareness Day” (p=0.30).
Prematurity was correctly defined by all in the health care
group while the correct answer was given by 52 (nearly 90%)
laymen. When limits of viability were asked, in the health
care workers group the average expected limits were 600 gr
and 24 weeks; in the other group these limits were higher
as 1000 gr and 28 weeks. The health care group had more
knowledge about early and late problems of preterm infants,
as expected.

The necessary qualifications, and the quantity of doctors
and nurses giving health care to preterm newborns were
also asked in the questionnaire. The knowledge about the
specially trained doctors in the field of neonatology was low
in both groups (Table I). The knowledge about the availability
of neonatologists in the care of premature infants in Turkey
was lower in the non-health care group.

Discussion

European Foundation for the Care of Newborn Infants
(EFCNI) had their first meeting on 17th November 2008
in Rome. In this meeting it was decided to celebrate a
day to raise awareness of prematurity (5). The 1st World
Prematurity Awareness Day was celebrated by EFCNI and
other organizations in Europe on 17th November 2009. In
2010 “The March of Dimes” from USA and “Little Big
Souls” from Africa joined EFCNI for a larger celebration of
the 2nd World Prematurity Awareness Day all around the
world. Because purple represents hope, courage, sensitivity,
kindness, unity, and helping people, the symbol color for
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World Prematurity Awareness Day was decided to be purple
(6). In our study, half of both groups were knowledgeable
about the celebration of 17th November as World Prematurity
Awareness Day, which shows that both groups need more
information on this special day.

According to the definition of World Health Organization,
newborns born before 37 weeks (259 days) are considered

Table I. The percentage of correct answers in study groups about
prematurity and related problems

Health care | Others p

worker (n=58)

(n=92)
What special day was set on
November 17t in the world and in 54 (58.7%) 34 (58.6%) | 0.30
Turkey?
What does “premature” mean? 92 (%100%) | 52(89.7%) | <0.05
What is the sma.llest birth weight that 600 grams 1000 <«0.05
a baby can survive? grams
What is the smallest gestational age 28 weeks 28 weeks | <0.05

that a baby can survive?
What is the name of the special care

device where premature babies are | 66 (71.7%) 45 (77.6%) | 0.380
heated and taken care of?

What are the most serious problems

that lead to premature infant deaths?

Respiratory problems 65 (70.7%) 16 (27.6%) | <0.05
Infectious diseases 12 (13%) 11(19%) <0.05
Is there a .dise‘:ase that can Ieafi to 89 (96.7%) 3 (621%) | <0.05
loss of vision in premature babies?

Is the milk of the mothers who

delivered premature infants different | 69 (75.0%) 30(51.7%) | <0.05
from the ones who delivered at term?

Since premature babies are born

smaller than term babies; can they 85 (92.4%) 47 (81.0%) | 0.05
catch-up their peers in the future?

!Jo premature babies have less 86 (935%) 19(845%) | 0.09
intelligence than normal?

Can breast milk increase the

intelligence of premature babies? 75 (81.5%) 44 (75.9%) | 0.1
What is the name given to the

procedure of holding the naked 44 (47.8%) 15(25.9%) | 0.02

premature babies on mothers’
chests?

Table 1. The percentage of correct answers in study groups about the
health care given to premature infants

Health care | Others p
worker (n=>58)
(n=92)

What is the name given to specially

trained doctors who look after 16 (17.4%) 8(13.8%) 0.13

premature babies?

Do you think there are enough
specially trained doctors in Turkey
for premature bahies?

84 (91.3%) 35(60.3%) | <0.05

Do you think there are enough
specially trained nurses in Turkey for | 90 (97.8%)
premature babies?

38 (65.5%) | <0.05

as premature (3). This definition of prematurity was widely
known in both of the groups who answered our questionnaire.
However, health care workers defined prematurity more
correctly (100% vs. 89.7%; p<0.05).

Data from different centers in Turkey showed the
frequency of preterm births around 10%, this means nearly
1 out of every 10 newborns are premature in our country.
These premature babies can only find a chance to live
if cared in neonatal intensive care units with developed
facilities, and with experienced neonatal doctors and nurses.
The special care device where premature babies are heated
and taken care of was defined correctly as “incubator” by a
high percentage of health care workers and laypersons who
answered our questionnaire.

Newborns with gestational ages below 28 weeks
comprise the highest risk group for mortality with rates
over 95% if they do not receive specialized care. Newborns
with gestational ages between 32-37 weeks have a 7 times
increased neonatal mortality rate and 2.5 times increased
mortality rate when compared to term newborns. In high-
income countries (in which neonatal mortality rate is <5/1000
live births) enough maternal and neonatal care is provided;
more than 80% of newborns with gestational ages over
28 weeks survive. Mortality and sequelae risks exist in
newborns delivered before 26 weeks of gestation. The
chance of sequelae free survival is very slim for newborns
delivered before 24 weeks (7). In medium income countries
that are decreasing neonatal deaths (neonatal mortality rate
5-15/1000 live births), maternal and neonatal care is provided
to a certain extent but the sequelae rate among surviving
babies between 28-32 weeks is twice as high compared to
high income countries. Therefore, improving the quality of
care in these countries is very important. In the countries
with low income and high neonatal mortality (neonatal
mortality rate 215/1000 live births) birth complications and
perinatal asphyxia are high due to inadequate obstetric
and neonatal emergency care services. On the other hand,
there are few prematurity related long-term complications
as highest risk babies with gestational age below 28 weeks
have a low chance of survival (1).

Even in late preterm newborns whose gestational ages
are between 34-36 weeks, infection, hyperbilirubinemia,
feeding difficulties are more common than term babies.
Also increased neonatal mortality and morbidity have been
reported in late preterm infants compared to term infants
(8-11). Kalyoncu et al. (12) have reported 2.3% mortality and
11 times more respiratory distress syndrome (RDS), 14 times
more feeding problems, 11 times more hypoglycemia and 2.5
times more rehospitalization in late preterm infants of 34-37
weeks compared to term babies.

In the United States (US), between 1990 and 2000,
no improvement was detected in the prognosis of infants
between 500 and 1500 grams (13). However, according to
the US data for 2006, the chances of surviving for those
under 1500 grams reached 92.6%, and for those under
1000 grams approached 85%, and it has become similar
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to what Japan has been doing for many years in the world
(14). According to the data from Turkish Neonatal Society,
the overall mortality in neonatal intensive units, particularly
neonatal mortality under 1500 grams and 32 weeks has been
decreasing over the years. The mortality rate was 18.8% for
newborns with gestational ages <32 weeks, and 23.9% for
VLBW in 2014 (15).

Neonatal mortality rate is 71% for 22-24 weeks, and
42.8% for 25-26 weeks, whereas mortality decreases to
20% for 27-28 weeks. The high mortality rate of 62.8% for
500-750-gram newborns decreases to 28.2% for those over
750 grams. Unfortunately, while the survival rate increases
after 7560 grams and 26 gestational weeks, brain, lung and
eye complications are more frequently expected in these
earlier weeks. In our survey, for the question about the
smallest infant that can survive, the health care workers
agreed on over 600 grams and the laypersons agreed on over
1000 grams.

The Infant Death Monitoring System records of the
Ministry of Health of the Republic of Turkey in 2008 show that
56.5% of deaths were defined as “early neonatal deaths”,
19.5% as “late neonatal deaths”, 76% as neonatal deaths,
and 24% as post neonatal infant deaths. It was observed
that prematurity ranked first as the major cause of death;
prematurity and RDS were the most common intermediate
causes, and RDS was the most common final cause of death.
It has been determined that about 60% of infant deaths are of
premature infants and low birth weight infants (16).

Ling et al. (17) have conducted a survey on parental
knowledge about prematurity and related issues in Singapore.
Their survey has shown that the majority of responders had
enough general knowledge to pass the T-score defined by
the researchers, but the median scores were low. Although
this above mentioned survey is structured in a different way;,
we compared our results with this study when appropriate.

According to the health workers who answered our
questionnaire the most important problems leading to
the death of premature infants were respiratory problems
(70.7%) and infection problems (13.0%). These two main
reasons were naturally much less known in the other group.
Tendency for infection and difficulty in breathing were the
most commonly known problems of prematurity in the
survey conducted in Singapore (17).

ROP is a major health problem, especially in very
premature infants, and can lead to loss of vision (18). An
illness that may lead to loss of vision in premature babies
was correctly expressed by nearly all the health care workers
and by 61% of the ordinary people. Less than half of the
responders in Ling et al. (17) survey were aware of the
parental eye problems of premature infants.

Breast milks of mothers who have given birth to premature
babies contain more protein and sodium in the first 4-6
weeks to allow the rapid growth of the premature infant
(19). When this information was asked in the questionnaire,
75% of health workers, and 51% of people from the public
expressed this content difference correctly. Premature babies
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catch up within 2 years of age if they are fed adequately (19).
Our survey showed that 92.4% of health workers and 81%
of laypersons thought that premature babies could catch up
with their peers (p=0.049).

Nearly half of the health workers and one-quarter of the
other group defined “Kangaroo care” as premature babies
lying naked on the mother's breast, but interestingly, 13
people in this second group had had babies admitted to
our newborn intensive care unit where kangaroo care is a
routinely applied procedure.

There were very few people in both groups who knew
that the specially trained doctors who looked after premature
babies were called “neonatologists” or “newborn specialists”
(%17,4 and %13,8; p=0,135). While a large number of health
workers knew the inadequate number of neonatologists
and neonatal nurses who can take care of premature infants
competently, the rates of those who had the correct answer
on this subject were 60% and 65% in the other group.

With the results of this survey it has been understood
that although the definition and incubator need of premature
babies are commonly known, there is a lack of information
in society about the problems awaiting these infants due to
the lack of qualifications, and insufficiency of the teams in
charge of their care. It is important to reduce the number of
premature births and the mortality related to prematurity in
our country in order to reduce infant mortality rate, which is
a sign of the level of our development. For this purpose, it is
not enough to provide only medical devices, it is necessary
to quickly resolve the deficits for specialized physicians
and nurses in neonatal medicine both qualitatively and
quantitatively. It is essential to inform each section of society
not only about prematurity but also about the short and long-
term problems related to it, and the presentation of health
services.

Study Limitations

This study was conducted in a single center, thus has
limitations for generalization of data among different centers.

Conclusion

World Prematurity Day Awareness activities must be
more widely supported by family associations, politicians,
and social organization groups to increase public awareness
since this awareness is the prerequisite of searching and
finding solutions to this big problem.
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0z ABSTRACT

Amag: Pediatrik Periferal Intravendz Infiltrasyon Olgegi'nin Tirkge gegerlilik
gtivenirliginin incelenmesi ve yenidoganlarda kullaniminin - uyarlanmasi
amaclyla planlanmistir.

Gere¢ ve Yontemler: Metodolojik tipte olan bu calisma prospektif ve
gozlemsel ozelliktedir. Elli dort yenidoganda, 2 gdzlemcinin es zamanli
degerlendirme sonuclart ile yiirittilmUstir. Her bebek damar yolu degistirildigi
andan itibaren, saatlik gozlemler ile 8 kez izlenmis ve toplam 864 gozlem
sonucu dlgek ile degerlendirimistir. Istatistiksel degerlendirmeler igin SPSS
programi kullanilmigtir.

Bulgular: Calismaya toplam 54 hasta ve 864 gdzlem sonucu alinmig olup
yenidogan yogun bakim tinitesinde her bir bakim diizeyindeki olgularin
oranlari benzerdir (1. diizey: 16 hasta; 2. diizey: 23 hasta; 3. diizey 15 hasta,
(p=0,348). En fazla kullanilan sivi cinsi %63'liik oranla %10 dekstroz ve %26'lik
oranla total parenteral niitrisyon sivisi olarak bulunmustur. Postnatal ortanca
3. gtinden (minimum: 1, maksimum: 27) itibaren takip yapilmistir. Toplam 864
gdzlem yapilan 54 bebegin (n=19) %35'inde birinci gozlem sonrasinda damar
yolu degistirilmistir. Damar yolu degistirilen bebeklerin 6lgede gére n=11'i
(%69) birinci evrede (1 puan), n=5'i (%25) ikinci evrede (2 puan) tespit edilmis
ve damar yollan yenilenmistir. ki degerlendirici arasindaki uyumu gdsteren
Krippendorff alfa givenirlik katsayisi 1,00 olarak hesaplanmistir (p<0,001).

Aim: The aim of this study is to determine the Turkish validity reliability and
newhorns’ adaptation to Pediatric Peripheral Intravenous Infiltration Scale.
Materials and Methods: This study is methodological and was conducted
on 54 newborns with the simultaneous evaluation of two observers. Each
infant was monitored 8 times with hourly observations from when the vein
path was changed, and a total of 864 observational outcomes were assessed
with scale. SPSS program was used for statistical evaluations.

Results: A total of 54 newhorns were taken into the study and the proportions
of cases at each care level in neonatal intensive care unit were similar (level
1: 16 patients, level 2: 23 patients, level 3: 15 patients (p=0.348). The most
commonly used fluid was found to be dextrose 10% in 63%, and total
parenteral nutritional fluid in 26%. The newborns postnatal age was median
3 days (minimum: 1, maximum: 27). A total of 864 observations were made for
8 hours and in the 35% (n=19) of 54 babies, the vein pathway was changed
after the first observation. 69% of the infants whase vascular accesses were
changed, were identified in the first stage (1 point), 25% in the second stage
(2 points), and vascular accesses were renewed. The Krippendorff's alpha
reliability coefficient showing the integration between the two evaluators
was 1.00 (p<0.001). This result shows “full agreement” between the two
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Bu sonug iki degerlendirici arasinda “tam uyumu” gdstermektedir. Olgtimler
arasindaki gtivenirligi gsteren sinif ici korelasyon katsayisi ise r=0,99
(p<0,001) bulunmustur. Bu katsayisi da 6lgtimlerin yiiksek diizeyde givenilir
oldugunu ifade etmektedir.

Sonug: Intravendz infiltrasyon ve ekstravazasyonlar  yenidoganlarda
onlenebilir komplikasyonlardir ve diizenli araliklarla bir dlgek yardimi ile
degerlendirilmelidir. Pediatrik Periferal Intravendz Infiltrasyon Olgegi Tirkge
olarak gegerli gtivenilir bir lgek olup yenidoganlarda kullanimi uygundur.
Anahtar Kelimeler: Infiltrasyon, yenidogan, 6lcek

Giris

Hastanede yatan yenidoganlarin bakim ve takiplerinde
yenidogan hemsireleri  ¢cok dnemli  sorumluluklara
sahiptir. Bunlarin en 6nemlilerinden biri de periferik
venoz kateterizasyon (PVK) islemi ve takibidir. Yenidogan
hemesirelerinin PVK alanini yakindan izlemesi ve saatlik kayit
almasi ile intravendz infiltrasyon ve ekstravazasyonlarin
onlenmesi mimkdin olabilmektedir (1).

Yenidogan bakiminda deneyim sahibi, profesyonel
hemsirelericin bile damar disina ¢ikan bir sivinin tespit edilmesi
bazen zor olabilmektedir. Infiltrasyon ve ekstravazasyonlarin
tanimlanmasinda bazi fizyolojik ve davranissal bulgular
klinisyen icin yol gosterici olmalidir. Bebegin kalp atim hizinda
artma, oksijen satlrasyonlarinda disme, apne, aglama ve
ajitasyon gibi fizyolojik ve davranissal degisiklikler 6énemli
gostergeler olabilmektedir (2).

Intravendz infiltrasyon; damar igine verilen irritan ve
vezikan olmayan ilacin damar disina sizmasi durumudur.
Infiltrasyonlar gogunlukla bolgede kizariklik, sislik ve bller
olusturur. Herhangi bir doku kaybi gelismez (1,3,4).

Ekstravazasyon; damar icine verilen, irritan ve vezikan
ilacin damar disina sizmasi sonucu gelisen durumdur. llac
ekstravazasyonlarinda infiltrasyondan daha agir bir tablo
vardir. Sislik, kizariklik, solukluk, sogukluk, morarma, agri
bulgulariyla birlikte deri butinltGgl bozulabilir, dokuda hasar
meydana gelebilir (1,3,4).

Bebegin damar yolunun temizlenmesi ya da yikanmasi
islemi sirasinda kacinma hareketleri ve bebegin aglamasi
(6zellikle agr bulgusu olarak), deride sogukluk, kirmizilik,
sislik gérilmesi s6z konusudur. Periferik kateter cikarildiginda
dizelme gbézlenir. Intravendz sivinin yerlesim yerinden
ayrilmasi, tespit altindan sizinti olmasi da infiltrasyon bulgular
arasindadir. Ancak bazi durumlarda komplikasyonlar daha fazla
olabilir, deride kabariklik, solukluk, kapiller dolum zamaninda
uzama ve dokuda nekroz gortlebilir (4-6).

Infiltrasyon ve ekstravazasyonlarin  énlenmesinde
yenidogan hemsirelerinin temel anatomi ve fizyoloji bilgileri
yani sira; vaskuler anatomi, glvenli inflzyon kurallari ve
enfeksiyon kontrollint de iceren detayl bilgiye sahip olmalari
gerekmektedir (1,3,4). Infiltrasyon ve ekstravazasyonlar her
ne kadar tibbi bakim hizmetlerinin birer komplikasyonu gibi
kabul edilse de bircok kez daha agir komplikasyonlara yol
acabilmekte ve hukuki davalara konu olabilmektedir.

evaluators. Intra-class correlation coefficient showing reliability between
measurements was r=0.99 (p<0.001). This coefficient also indicates that the
measurements are highly reliable.

Conclusion: Intravenous infiltration and extravasations are preventable
complications in neonates and should be assessed with the aid of a scale
at regular intervals. Pediatric Peripheral Intravenous Infiltration Scale can be
used in newborns and also in Turkish.

Keywords: Infiltration, newborn, scale

Yenidogan yogun bakim Unitelerinde intraven6z
infiltrasyon ve ekstravazasyonlarin onlenmesine yonelik;
vaskdiler yapinin korunmasi, inflizyon bolgesi yer secimi,
vaskuler yaralanmalari azaltici tedbirler, ylksek risk iceren
irritan ve vezikan ilaglar ve inflizyon tedavisi hazirlanmasi
ilkelerinin yer aldigi kanita dayali hemsirelik girisim protokolleri
bulunmalidir (7).

Bu protokollerin uygulanmasinda kullanilacak gesitli rehber
ve Olgekler uygulama ve takiplerin daha glvenli yapilmasina
yardimci olmaktadir. Infiltrasyon dlcimiinde yenidoganlar
ve cocuklarda kullanilan &lceklerin daha ayricalikli olmasi
gerekmektedir. CUnkU yetiskin hastalar icin kullanilan
Olcim araclarinda 6dem boyutu “ing veya santimetre”
olarak Olgcllmektedir. Yenidoganlarin 500 gr ile 5000 gr
arasinda degisebildigi ddsundldiginde santimetre ya da in¢
Olcimlerinin glvenli olmadigl asikardir. Bu dlcim ozellikle
bebekler ve yenidoganlar icin uygun olmadigindan, édem
bulgusu; etkilenen ekstremitede kapsadigi alan olarak (ylzde)
degerlendiriimelidir (3).

Bu calisma, eriskin dahil tim hastalarda kullaniimak Uzere
Inflizyon Hemsireler Birligi tarafindan 1998 yilinda gelistirilen
ve 2012 yilinda Simona (3) tarafindan pediatrik hastalarda
kullanilmak Uzere revize edilen “Pediatrik Periferal Intravendz
Infiltrasyon Olgegi” nin (Tablo 1) Tiirkce gecerlilik giivenirliginin
yapllmasi ve vyenidoganlarda kullaniminin  uygunlugunu
arastirmak amaciyla planlanmistir. Olgek bes (0-1-2-3-4)
diizeyli puanlama sisteminden olusmaktadir. Olgek, PVK
takiplerinde damar yollarinin gézlemlenmesi icin hazirlanmis
olup kullanimi oldukca kolaydir.

Gerec ve Yontem

Arastirmanin Turu ve Yeri
Metodolojik, prospektif ve gézlemsel bir ¢alismadir.
Etik Kurul ve izinler

Pediatrik Periferal Intravendz Infiltrasyon Olcegi'nin
Turkce gecerlilik, glvenirlik ve yenidogana uyarlanmasinin
yapllabilmesi icin calisma 6ncesinde dlcegin gelistiricisi
“Children’'s Medical Center Dallas ve PhD. RN Rodika
Simona Pop'tan” e-posta yolu ile izin alinmistir. Etik Kurul
Onayi Saglik Bilimleri Universitesi, Zeynep Kamil Kadin ve
Cocuk Hastaliklari Egitim ve Arastirma Hastanesi Klinik
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Arastirmalar Etik Kurulu'ndan alinmistir (onay numarasi:
22, tarih: 06.03.2015). Arastirmaya dahil edilen bebeklerin
annelerinden sozlU olarak aydinlatiimis onam alinmistir.

Arastirma Evreni ve Orneklem Secimi

Arastirmanin evreni Saglik Bilimleri Universitesi Zeynep
Kamil Kadin ve Cocuk Hastaliklari Egitim ve Arastirma
Hastanesi Neonatoloji Klinigi'nde yatan ve intravendz sivi-
ilac tedavisi alan, daha once intravendz infiltrasyon ve
ekstravazasyon bulgusu olmayan, dolasim bozuklugu ve
sepsis tanisi almayan bebeklerin tamami calismaya alinmistir.

Arastirmanin  érneklemi ise 2014-2015 vyillari arasinda
klinikte yatan ve intravendz sivi-ilag tedavisi alan, rastgele
secilen 54 bebekte uygulanan 864 gobzlem sonucundan
olusmaktadir.

Tablo I. Pediatrik Periferal Infiltrasyon Olgedi'nin 6zgiin formu

Pediatric Peripheral Intravenous Infiltration Scale

Grade | Characteristics

No symptoms

Flushes with ease

Localized swelling (1-10%)

1 Flushes with difficulty

Pain at site

Slight swelling at site (up to 1/4 of the extremity above or below
site, or 10-25% of the extremity above or below site)

Presence of redness

Pain at the site

Moderate swelling at site (1/4 to 1/2 of the extremity above or
below site, or 25-50% of the extremity above or below site)

Pain at site

Skin cool to touch

Blanching

Diminished pulse below site

Severe swelling at site (more than 1/2 of extremity above or
below site, or more than 50% of the extremity above or below
site)

Infiltration of blood products, irritants, and/or vesicants (any
amount of swelling)

Skin cool to touch

4 Blanching

Skin breakdown/necrosis

Blistering

Diminished or absent pulse

Pain at site

Capillary refill >4 seconds

Simona (3), 2012
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Olceklerde gozlem sayisi ya da orneklem sayisina
karar verme ile ilgili c¢esitli gortsler, Oneriler mevcuttur.
Bu onerilerden bir tanesi Olcekteki madde sayisina gore;
minimum 1:5 (madde basi 5 6rneklem), maksimum 1:30
(madde basi 30 orneklem) olmakla birlikte genellikle 1:10
ilkesi kullaniimaktadir (8). Diger bir éneri ise mutlak gdzlem
sayisina yoneliktir. Buna goére 50 cok zayif, 100 zayif, 200
kararsiz, 300 iyi, 500 c¢ok iyi, 1000 ve Uzeri ideal kabul edilir
9).

Ozellikle gozlemciler arasi uyumun degerlendirildigi
calismalarda ise gdzlenen 6zne sayisinin en az 30 olmasi
gerektigi bildirilmistir  (10). Bu veriler dogrultusunda
calismamizda 54 bebek ve 864 gdzlem sonucunun
degerlendirilmesi 6érnek blyukligu acisindan yeterli oldugunu
dUsUnduirmektedir.

Veri Toplama Siireci

Dil Gegerliligi

Pediatrik Periferal Intravendz Infiltrasyon Olcegi'nin
Tirkce've cevirisi icin ilk asamada dil Uzerinde calisildr. Ilk
olarak dil ceviri strecinde 06lcek orijinal dilinden U¢ bagimsiz
gevirmen tarafindan Tirkce'ye cevrildi. Ceviri Ingilizce'ye
ve konuya hakim iki akademisyen tarafindan birlestirildi ve
Uzerinde uzlasilan tek arag¢ haline getirildi. TUrkce hali bagimsiz
bir cevirmen tarafindan orijinal dili olan Ingilizce'ye geri
cevrildi. Geri gevrilen dlcek Ingilizce orijinali ile karsilastirildi
ve Tlrkce versiyonu Uzerinde tartisilarak Tilrkce Olcegin
dizeltmeleri gerceklestirildi.

icerik/Kapsam Gecerliligi

Uzman goriisi: Olgegin Tirkce son hali ve 6zgin
formu; yenidogan alaninda uzman klinik hemsire, hekim
ve akademisyen (toplam 7 kisi) tarafindan degerlendirildi.
Calismanin 6zgtn hali ve Tirkce'ye cevrilmis hali uzmanlara
gonderilerek anlasilirlik ve icerik yoninden degerlendirilmesi
istendi. Buna goére her bir madde 1'den 4'e kadar puanlandi
(1: Uygun degil, 2: Biraz uygun, 3: Oldukca uygun, 4:
Cok uygun). Uzman gortsi oOnerileri dogrultusunda o6lgek
yeniden dizenlendi. Uzman gorUsleri dlcegi tam olarak uygun
buldugundan gorls sonrasinda bir dizenleme yapilmasina
gerek kalmadi. Olcegin son hali calisma verilerini toplamak
icin kullanildi. Kapsam gecerlik indeksi 0,99 olarak hesapland.
Calismaya baslamadan 6nce 5 bebekte arastirmaya dahil
olmayan klinik hemsireler tarafindan pilot calisma yapildi.

Olcegin Giivenirligi

Iki degerlendirici arasindaki uyumu gostermek igin
Krippendorff alfa glivenirlik katsayisi hesaplandi. Olglimler
arasindaki glvenirligi degerlendirmek igin sinif ici korelasyon
katsayisi kullanildi.

Verilerin Toplanmasi

Arastirma verileri; Tirkce'ye cevrilen Pediatrik Intravendz
Infiltrasyon Olgegi ve Veri Toplama Formu kullanilarak 2 klinik
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hemsire tarafindan (es zamanli ve birbirinden bagimsiz olarak)
toplandi. Klinikte intravendz sivi-ilag tedavisi alan yenidoganlar
arasindan rastgele drneklem secimi ile belirlenen bebeklerin
damar yollari 08:00-16:00 saatleri arasinda 8 saat boyunca
saatte bir defa, iki gozlemci tarafindan infiltrasyon o&lcegi
kullanilarak degerlendirildi. Her gézlem igin 6lgek puanlamasi
yapildi. Turkce'ye cevrilen ve yenidoganlarin sivi-ilag
takiplerinde kullanilan intravendz infiltrasyon 6lgegi Tablo II'de
gosterilmistir.

Olcek maddeleri gézlemsel verileri igerdiginden genel
olarak go6zlemcilerin es zamanli ve birbirinden bagimsiz
degerlendirme puanlamalari esas alind.

Ozellikle 6dem dlcimii Slcegin orijinalinde  dnerildigi
sekilde etkilenen ekstremitede kapladigi alan olarak
degerlendirildi. Ornegin; %1-10 (1. derece), %10-25 (2.
derece), %25-50 (3. derece) olarak degerlendirildi.

Bebegin damar yolunun temizlenmesi ya da yikanmasi
islemi sirasinda kaginma hareketleri ve bebegin aglamasi agri
bulgusu olarak degerlendirildi (Unitede ayrica standart agri
Olcegi kullaniimaktadir).

Veri Toplama Formlari

Hasta Tanilama Formu

Yenidoganlarin temel demografik verilerini (dogum tarihi,
dogum tartisi, gebelik haftasi, cinsiyet, tani, dogum sekli,
hasta bakim dizeyi, kullanilan sivi cinsi vb.) igermektedir.

Pediatrik Periferal intravenoz infiltrasyon Olcegi

Simona (3) tarafindan 2012 yilinda pediatrik hastalarda
kullanim igin gelistiriimis ve gecerlik glvenirligi yapilmistir.
Olcegin 6zgun hali; infiltrasyon ve ekstravazasyon derecesini
belirleyen 5 diizeyden ve bunlara ait bulgulardan olusmaktadir.
Birinci dlzey en hafif, besinci dizey en agir infiltrasyon/
ekstravazasyon durumunu ifade etmektedir (Tablo ).
Infiltrasyon 6lgeginin kullanim sekli; sivi tedavisi alan her
hastanin/yenidoganin saatte bir defa bulgular agisindan kontrol
edilmesi ve dlzeyin kaydedilmesi esasina dayanmaktadir.
Olcek puani yikseldikce komplikasyon riski artmaktadir.
Olcegin Cohen kappa degeri intravendz ekip hemsireleri icin
0,80 (p<0,001) olup Pearson korelasyon katsayisi r=0,95
(p<0,001) olarak belirtilmistir.

istatistiksel Analiz

Calismadaki verilerin tanimlayici istatistikleri hesaplanmistir.
Degerlendiriciler arasindaki uyum (agreement) Krippendorff
alfa giivenirlik katsayisi ile incelenmistir. Olctimler arasindaki
glvenirligi degerlendirmek icin sinif ici korelasyon katsayisi
hesaplanmistir. Istatistiksel degerlendirmeler icin SPSS v.22
programindan yararlaniimistir. P<0,05 istatistiksel olarak
anlamli kabul edilmistir.

Bulgular

Arastirmaya dahil edilen bebeklerin ortanca dogum agirligi
2075 gram (minimum: 650 - maksimum: 4200), ortanca

gebelik haftalari 35 hafta (minimum: 24 - maksimum: 41) ve

ortanca postnatal gind 3. gtin (minimum: 1 - maksimum: 27)

olarak tespit edilmistir. Bebeklerin bireysel 6zellikleri Tablo
[lI'te verilmistir.

Tablo Il. Pediatrik Periferal Infiltrasyon Olgegi

infiltrasyon | Bulgular Girigimler
diizeyi
Semptom yok Saatte bir inflizyon hiz ve total
Yikama kolay voliimii kontrol edilir.
Diizey 0 (damar yolu yikama/sivi infiizyon hizi her degistiginde
gecisi) hiz ve total voliimii kontrol
edilir.
Odem <%1-10 Diizey 0 girisimlerine ek
(etkilenen ekstremitede olarak;
kapladigi alan) Infiizyon cihazindan infiizyon
Yikama zor seti ¢ikarilmadan dnce tiim
(Damar yolu yikama/sivi klempleri kapatilir.
) gecisi) Intravendz sivi dikkatli ve
Diizey 1 Agn nazikce bebekten ayrilir.
Ekstremite eleve edilir.
Salin soliisyon ile bolgeye
kompres yapilir.
Yapilan islem hemsire gdozlem
formuna kaydedilir.
Odem %10-25 Diizey 0-1 girisimlerine ek
(Bélgenin altinda/istiinde olarak;
ekstemitenin 1/4'tine Agri kesici non-farmakolojik
Diizey 2 kadar ya da %10-25'ini bir yontem kullanilr.
kapsiyor)
Kizariklik
Agn
Odem %25-50 Diizey 0-1-2 girisimlerine ek
(Bdlgenin altinda/iistiinde olarak;
ekstremitenin 1/2, 1/&4'inii ya | Agn kesici olarak medikal
da %25-50'sini kapsiyor) tedavi de kullanilabilir.
Agn
Diizey 3 Dokunuldugunda soguk deri
Renk dedisimi, deride
solukluk, seffaflik
Nabiz azalmasi (etkilenen
bélgenin altinda)
Odem >%50 Diizey 0-1-2-3 girisimlerine ek
(Bdlgenin altinda/iistiinde olarak;
ekstremitenin 1/2'sindenya | llag ya da sivinin vezikan-
da %50'sinden fazla alan irritan olmasi durumunda
kapstyor) ekstravazasyon prosediiriine
Kan {iriinii, vezikan veya uygun hareket edilmelidir.
irritan ilag sizintisi
Dokunuldugunda soguk deri
Diizey 4 Renk degisimi, deride

solukluk, seffaflik

Deri biitiinligiinde bozulma/
nekroz

Bill (i¢i siv1 dolu kabarciklar)
Nabiz azalmig ya da yok
(etkilenen bélgenin altinda)
Agni

Kapiller dolum >4 sn
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Tablo lll. Bebeklerin hireysel 6zelliklerine gore dagilim tablosu

| Kisi sayisi (n=54) | %

Cinsiyet

Erkek 33 61,1
Kiz 21 389
Dogum sekli

NSD 15 21,8
Sezaryen 39 72,2
Tani

Preterm 17 315
Preterm + ek sorun 6 11
Yenidoganin gegici tasipnesi 20 37,0
Hiperbilirubinemi 3 5,6

Polisitemi 5 93

Diger 3 5,6

Bakim diizeyi

1 16 29,6
2 23 42,6
3 15 21,8

NSD: Normal spontan dogum

Calismaya toplam 54 hasta alinmis olup yenidogan
yogun bakim Unitesinde her bir bakim dizeyindeki olgularin
oranlar benzerdir. 1. diizey: 16 hasta; 2. dizey: 23 hasta; 3.
dizey 15 hasta, (p=0,348). Dogum sekli sezaryen olanlarin
orani anlamli dizeyde yUksektir (p=0,001). Calismaya alinan
bebeklerin term n=31 (%57) ve preterm n=23 (%43) olma
durumlari birbirine benzer idi (p>0,05). En fazla kullanilan sivi
cinsi %63'lUk oranla %10 dekstroz ve %26'lik oranla total
parenteral nitrisyon sivisi olarak bulunmustur (p<0,001).
Toplam 864 gozlem yapilan 54 bebegin %35'inde (n=19)
birinci gbézlem sonrasinda damar yolu degistirilmistir. Damar
yolu degistirilen bebeklerin %69'u (n=11) birinci evrede
(1 puan), %25'i (n=5) ikinci evrede (2 puan) belirlenmis ve
damar yollari yenilenmistir.

iki degerlendirici arasindaki uyumu gdsteren Krippendorff
alfa katsayisi 100 olarak hesaplanmistir (p<0,001). Bu sonug
iki degerlendirici arasinda “tam uyumu” gostermektedir.
Olctimler arasindaki giivenirligi gdsteren sinif ici korelasyon
katsayisi ise r=0,99 (p<0,001) bulunmustur.

Tartisma

PVK’ler hastaneye vyatislarda; ilag tedavisi, sivi destegi
ya da parenteral beslenme amaci ile genellikle rutin olarak
kullanilir. PVK'lerin  %95'i tikaniklik, sizinti ve infiltrasyon
nedeniyle gikartilirlar. Hastalarin cogunda karsilasilan en genel
komplikasyon ise infiltrasyonlardir.

Yenidogan hasta popllasyonu; intravendz infiltrasyonlar
acisindan en hassas hasta gruplarindandir. Ozellikle yenidogan
yogun bakim Unitelerinde takip edilen prematire bebekler
damar vyollarina kateter uygulanmasi ve takip edilmesinde
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komplikasyonlar agisindan vyutksek risk tasimaktadir.
intravendz infiltrasyon ve ekstravazasyonlar dikkatli bir sekilde
takip edildiginde 6nlenebilir komplikasyonlardir. Intravensz
infiltrasyonlarin tanimlanmasinda cesitli dlcek ve rehberler
kullanilmaktadir (3,4,7).

Simona’'nin (3) yaptigi calismada Pediatrik Periferik
Infiltrasyon  Olcegi degerlendirme  sonuclarina  gére
infiltrasyonlarin %37,1'i 1. evrede, %31,4'l 2. evrede, %10,8'i
3. evrede belirlenmistir. Jeong ve ark. (11) Kore'de bir gocuk
hastanesinde yaptiklari calismada ise deney grubu gocuklarda
kateterizasyon alani seffaf bir koruyucu ile kapatilarak bir
gozlem penceresi olusturulmustur. Calisma sonunda gdzlem
penceresi uygulanarak gozlenen cocuklarda 2. evrede
infiltrasyon gelisiminin %44 azaltildigi vurgulanmustir (11).

Pediatrik Periferik Infiltrasyon Olcegi kullanilarak
yenidoganlarda yaptigimiz bizim calismamizda da infiltrasyon
gelisen bebeklerin %69'unun 1. evrede, %25'inin 2. evrede
damar yolu degistiriimis olup degerlendirme araclarinin
hatta sadece gozlemin kendisinin bile infiltrasyonlari erken
dénemde belirlemedeki 6nemini ortaya koymaktadir.

Yenidoganlarda intraven6z infiltrasyon sikligi %50-75
arasinda, ekstravazasyonlar ise daha disuk oranlarda olup %11-
23 arasinda bildirilmektedir (2,12). Bu calismada intravenz
infiltrasyon orani %35, ekstravazasyon orani ise %6 olarak
tespit edilmis olup periferik intravendz infiltrasyon oOlceginin
kullanimina bagl olarak degisikliklerin erken dénemde tespit
edildigi dustnllmektedir.

Olcek gelistirmenin zorluklari bilindiginden daha 6nce
gelistiriimis uluslararasi olgceklerin ilgili toplum ve gruplarda
uyarlanarak kullaniimasi oldukca yaygin bir uygulamadir.
Uluslararasi gecerlilik glvenirligi belirlenmis bir dlcegin baska
topluma uyarlanmasinda 6ncelikle dil gegerliligi sonrasinda
ise konusunda uzman kisilerin gortis énerilerini icerek kapsam
gecerliliginin yapilmasi 6nerilmektedir (10). Calismada dil
gecerliligi ve kapsam gegerliligi (7 uzman gortsd) asamalari
uygulanmistir.

Intravendz infiltrasyonlarin dnlenmesi ve komplikasyonlarin
azaltimasinda damar vyollarinin saatlik olarak gozlenmesi
ayni zamanda inflizyon pompasinda sivinin gittigine dair
isaretlerin kaydedilmesi gerekmektedir. Inflizyon alaninin
gozlenmesinde; kizariklik, agri, sislik, renkte degisiklik,
solukluk, 6dem, sizinti gibi bulgularin mutlaka bir olgek
yardimi ile sistematik olarak gdzlenmesi ve degerlendiriimesi
gerekmektedir (3,13-16).

Calismada dlgek verileri gbézlemsel degerlendirme
kriterlerini icermektedir. Tek yonli gdézleme dayali verilere
disardan gozlem tanimlamasi yapilmis olup bu calismalarda
ilgili olayin birden fazla gbzlemci tarafindan ayni zamanda
gbzlenmesi Onerilmektedir (17).

Gozleme dayali Olceklerin glvenirliginin belirlenmesinde
ise; bagimsiz gdzlemler arasi uyum siklikla aranan 6zelliklerden
birisidir. Gozlemciler arasi uyumda farkli uygulayicilarin ayni
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zamanda ayni dlcme araglarini kullandiklarinda elde edilen
puanlarin uyumlu olmasi ile ifade edilir. Birden fazla 6lctimcl
arasinda %70 ve daha yUksek tutarlilik glvenirlik sinamasi
icin uygundur (18).

Iki puanlayicr icin hesaplanan uzlasma katsayilari Cohen’in
kappa, Gwet'in AC2, Scott'un pi, Krippendorff'un alfa, Brennan-
Prediger gibi testler uzlasma ylzdesi olarak kullanilabilir (19).
Bu calismada degerlendiriciler arasi uyum hesaplamasinda
Krippendorff'un alfa gUvenirlik katsayisi kullaniimistir.
Krippendorff'un alfa katsayisi 1,00 olarak bulunmus olup
gézlemciler arasi uyumun “mikemmel degerde “0,93-
1,00" oldugunu gostermektedir. Simona (3) calismasinda
puanlayicilar arasindaki uyumu o6lgmek igin Cohen kappa
degerini kullanmis olup intravendz ekip hemsireleri igin
Cohen kappa 0,80 olarak belirtmistir.

Bu calismada o6lcimler arasindaki glvenirligi gdsteren
sinif ici korelasyon katsayisi r=0,99 (p<0,001) bulunmus olup
bu deger dlcimlerin ylksek dizeyde glvenilir oldugunu ifade
etmektedir. Simona (3); 6lgek kullaniminda o6lcimler arasi
korelasyon katsayisini intravenoz ekip hemsireleri icin r=0,92
(p<0,001), klinik hemsireler icin r=0,84 (p<0,001) olarak
belirtmistir.

Pediatrik Periferal Intravendz Infiltrasyon Olgegi'nde
infiltrasyon duzeylerinin derecelendirilerek yorumlanmasi
Olcek kullanimini kolaylastirmakta ve duzeyi belirlemeyi
saglamaktadir. Thigpen Grading ve Revize Grading dlgeklerinde
de bizim calismamiza benzer sekilde sirasiyla 4 ve 3 duzeyli
derecelendirme yapilmistir (13,14).

Intravenoz infiltrasyon 6lgekleri; damar yolu, kateter
ve diger inflzyon araclarindaki olasi problemleri iceren
bulgulardan olusmaktadir. Bunlar genel olarak; agri, renk
degisikligi, solukluk, seffaflik, 6dem, sizinti gibi cok énemli
gostergelerdir (6,15,16). Calismamizda da bu parametreler
yer almaktadir.

Ekstravazasyonlarin  dnlenmesinde kurumsal stratejiler
cok onemlidir. Dlnyada kullanilan intravendz infiltrasyon
Olgceklerinde genel olarak infiltrasyon dizeyi gozlemsel
bulgulara goére belirlenmektedir (3,16,20-22). Dizey
belirlemenin ardindan yapilacak islemler kurum politikalarina
gore degismektedir. Tirkce olarak gecerlilik glvenirligi ve
yenidoganlarda kullaniminin uygunlugu incelenen galismada,
dizey belirlendikten sonra yapilmasi gereken girisimler,
Olcege eklenmistir. Yapilacak girisimlerin dlcek icinde yer
almasi standardizasyon acisindan 6nemlidir. Boylece hem
hizli bir sekilde dizey tanimlanabilecek hem de yapiimasi
gereken takip ve tedavide zaman kazanilacaktir.

Calismanin Kisithihiklari

Arastirma tek merkezde yapiimis olup sadece 2 kisi
tarafindan veriler toplanmistir. Merkez sayisi ve arastirmada
veri toplayan kisi sayisinin az olmasi arastirmanin kisithhgi
olarak ifade edilebilir.

Sonug

Intraven6z  infiltrasyon  ve  ekstravazasyonlar
yenidoganlarda oOnlenebilir komplikasyonlardir ve mutlaka
dizenli araliklarla bir 6lgek yardimi ile degerlendiriimelidir.
Ayrica, sadece infiltrasyon durumunun tanilanmasi degil gerekli
girisimlerin de planlanmasi gereklidir. Bu baglamda Pediatrik
Periferal Infiltrasyon Olcegi Tirkce olarak yenidoganlarda
kullanilabilecek gegerli ve glivenli bir aractir.

Ulkemizde yenidogan ddéneminde  kullaniimas
komplikasyonlarin  6nlenmesine, bunlarla iliskili hukuki
sorunlarin azalmasina yenidogan Unitelerinden taburcu olan
cocuklarin daha saglikli bir hayat stirmelerine katki saglayacak
niteliktedir.
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Olgu Sunumu / Case Report

Gastrik By-pass Cerrahisi Sonrasi Gelisen Polinéropati

Polyneuropathy After Gastric By-pass Surgery

Hande Gazeteci Tekin, Sarenur Gokben, Sanem Yilmaz, GUl Serdaroglu, Hasan Tekgdl

Ege Universitesi Tip Fakdiltesi, Cocuk Sagiligii ve Hastaliklari Anabilim Dali, Cocuk Nérolojisi Bilim Dali, [zmir, Ttirkiye

0z

Glinlimizde hizla artig gosteren obezite dnemli derecede mortalite ve
morbiditeye neden olmaktadir. Diyete ve egzersize ragmen oniine gegilemeyen
kilo artisi ve beraberinde getirdigi hastaliklar nedeniyle tedavide gastrik by-
pass uygulamasi sikca kullaniimaktadir. Kisa stirede sonug alinan bu yontemin
komplikasyonlarindan baglicalari ise sonrasinda olusabilecek niitrisyonel
eksiklikler ve bu eksiklikler sonucunda ortaya gikan klinik tablolardir. Morbid
obezite nedeniyle gastrik by-pass uygulanmis ve sonrasinda polindropati
gelisen bir hastay sunmay! amagladik.

Anahtar Kelimeler: Tiamin, gastrik by-pass, polindropati

Giris

Obezite cerrahisi sonrasi operasyona bagl cerrahi
komplikasyonlarin yani sira ilerleyen slregte nutrisyonel
eksikliklere bagli klinik durumlarla da karsilasiimaktadir (1).
Bu hastalarda operasyon sonrasi by-pass edilen bdlgeden
emilimi gerceklesen vitamin, mineral ve eser elementlerin
glnluk idame tedavilerinin verilmesi gerekmektedir (1).
Gastrik cerrrahi sonrasi periferal néropati en sik gorilen
norolojik komplikasyondur ve vyapilan calismalarda %5-16
arasl degismektedir (2). Bunun nedeni olarak B12, tiamin,
bakir eksiklikleri sayilabilir (2).

Tiamin duodenum ve jejunumdan emilir, kisith miktarda
depolanmasi ve yari dmrinlin kisa olmasi nedeniyle, alim
ve emilim yetersizliklerinde eksikligi sikga gorilebilir ve
polindropati, kardiyak yetmezlik hatta postoperatif Wernicke

ABSTRACT

Today rapidly increasing obesity causes significant morbidity and mortality.
Gastric by-pass is frequently used for the treatment of morbid obesity, which
cannot be controlled with diet and exercise. Although this treatment modality
achieves rapid success, it also has several complications such as nutritional
deficiency and its clinical results. We aimed to present a patient with
polyneuropathy after having undergone gastric by-pass surgery for morbid
obesity.

Keywords: Tiamine, gastric by-pass, polyneuropathy

ensefalopatisine yol acabilir (3,4). Tiamin eksikligine bagl
polindropati siklikla 6 hafta-6 ay arasinda gelisir. ilk yakinmalar
ayaklarda karincalanma, hissizlesme olup sonrasinda kas
glcslzIUgl tabloya eklenir (2,4). Otonomik disfonksiyonlar,
ndrojenik mesane, konstipasyon gibi bulgular da ilerleyen
zamanlarda eslik edebilir (4). Tedavi ile tiamin eksikligine bagl
noérolojik bulgular da hizli diizelme gdézlenir (4,5). Burada gastrik
by-pass sonrasi polindropati gelisen bir olgu bilgilendirilmis
onam formu alinarak sunulmustur.

Olgu Sunumu

On vyedi yasinda kiz hasta ylUrlyememe, ayaklarinda
agri ve uyusma sikayeti ile basvurdu. Hastanin 06z
gecmisinde 4 ay once morbid obezite nedeniyle gastrik
by-pass operasyonu gecirdigi, operasyondan bugiine kadar
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toplam 45 kilo kaybi oldugu ve son bir aydir olan ayaklarda
uyusma, agr nedeniyle basvurdugu merkezde yapilan
tetkiklerinde B12, folik asit, karaciger ve bobrek testlerinin,
lipit profilinin normal oldugu, romatolojik hastaliklara yonelik
yapllan tetkiklerinde ANA, ANCA, C3-C4 testlerinin normal
oldugu ve elektromiyelografisinde (EMG) sensorimotor
polindropati saptanmasi Uzerine gabapentin, vitamin
B1+B6+B12 kompleksi tedavisi baslanildigi égrenildi. Hasta
kas glcsUzlGginin artmasi ve yurlyememesi nedeniyle
klinigimize basvurdu. Hastanin fizik muayenesinde vlcut
agirhgr 129 kg (97p1), boyu 186 cm (971) bulundu. Nérolojik
bakida alt ekstremitelerin distalinde kas gli¢suzIigu (3/5), alt
ekstremitelerde arefleksi, her iki alt ekstremitede dize kadar
hipoestezi saptandi. Hasta oturdugu yerden kalkamamakta
ve ayakkabisiz yirlyememekteydi. Ayrica sistemik bakisinda
bilateral nistagmus, akantozis, hirsutizm, gdvde 6n ve yan
ylzlerinde beyaz strialari mevcuttu. Hastada olasi spinal kanal
basisinin dislanmasi amacli ¢ekilen spinal manyetik rezonans
gorintdlemesi normal bulundu. Periferik yaymasinda eritrosit
morfolojisi normaldi. Serum tiamin diizeyi 91,8 (25-75) mcg/L
bulundu. Ancak hasta bir aydir oral tiamin kullanmaktaydi. Bu
nedenle tiamin eksikligine bagli néropati dislanamayacagindan
hastaya 100 mg/glin tiamin intraven6z (i.v.) baslandi.
Tedavinin 4. glndnde hasta ylrimeye basladi, i.v. tiamin
tedavisine yedi giin devam edildi. izlemde tiamin 10 mg/giin
agizdan devam edildi. Hastada gastrik by-pass sonrasinda
gelisen ndropati, olasi diger nedenlerin dislanmasi ve tiamin
tedavisine belirgin yanit alinmasi nedeniyle tiamin noéropatisi
olarak degerlendirildi. Hasta ve ailesinden aydinlatiimis onam
alindi.

Tartisma

Tiaminin aktif hali olan tiamin pirofosfat karbonhidrat
metabolizmasinda o-ketoasid dekarboksilasyonunda ve
pentoz monofosfat yolunda transketolaz icin koenzim olarak
gbrev yapar (6). Bu yuzden ylksek karbonhidrat aliminda ve
metabolik ihtiyacin arttigi durumlarda tiamin ihtiyaci artar.
Vicutta depolanan tiamin miktarinin oldukga kisith (yaklasik
30 mg) ve varilanma omrintn 9-18 gln gibi kisa olusu
nedeniyle hi¢c alinmadigr takdirde tiamin eksiklik bulgulari
yaklasik 3-4 hafta icinde cikar (6). Gastrik cerrahi sonrasi,
alkolizm, kronik malndtrisyon, uzun slre parenteral nltrisyon
kullanimi, malignite, Tip | diabetes mellitus (ketoasidozlara
sekonder), uzun sureli furosemid kullanimi, kronik bobrek
yetmezligi-diyaliz, anoreksiya nervosa varligi tiamin eksikligi
acisindan risk faktorleridir (6).

Tiamin eksikligi, kiclk c¢ocuklarda kusma-ishal,
laktik asidoz, sepsis benzeri bulgular, kardiyak yetmezlik,
pulmoner hipertansiyon, infantil beriberi gibi semptom ve
bulgularla ortaya cikarken daha biyUtk cocuklarda VWernicke
ensefalopatisi, Korsakoff psikozu ve polindropatiye yol
acabilir (7). Gastrik cerrahi sonrasi en sik gortilen nérolojik
komplikasyon periferik néropatidir (5).

Tiamin eksikligine bagh noropati operasyondan yaklasik
6-8 ay sonra en sik alt ekstremitelerde gugsuzltk, miyalji
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seklinde baslar. Sonrasinda ayaklarda yanma hissi gordldr.
Simetriktir ve olgularin %25'inde asendan yayilim gozlenir.
Bu ozelligi ile Guillain-Barre sendromu ile karisabilir. Nadiren
hizli gelisen olgular olmasina ragmen tiamin eksikligine bagli
noropati subakut gelismektedir (8). Hastalarda (st motor
noron bulgulart saptanmaz, ancak kraniyal sinir tutulumu ve
otonomik disfonksiyon gorilebilir (2,3). Hastamizda otonomik
disfonksiyon ya da kraniyal sinir tutulumu yoktu.

Tanida altin standart eritrositlerde transketolaz aktivitesinin
bakilmasidir, ancak pahali ve ulasilmasi zor bir tetkiktir. Serum
tiamin dUzeyinin 25 mg/L'nin altinda olmasi da tanida yol
gosterir. Hastamizin 75 mg/L saptanmasina karsin, gastrik
by-pass sonrasi gelisen subakut gelisimli polinéropatinin
tiamin eksikligine bagl oldugu dusUndldi. Tiamin tedavisi
ile hastada klinik diizelme olmasi da taniy desteklemektedir.

EMG; aksonal dejenerasyon, motor ve duysal aksiyon
potansiyellerinin amplUttdlerinde azalma, siniriletim hizlarinda
ihmli yavaslama, distal latanslarda ilimli uzama gordlebilir.
Sural sinir biyopsilerinde ise hem myelinize hem de myelinize
olmayan liflerde kayip, subperindral édem gorUltr (2,3,5).
Hastamizda tedavi almakta iken bakilan tiamin degeri normal
saptanmisti, ancak risk faktorleri, hastanin klinigi ve EMG
bulgulart degerlendirildiginde hasta tiamin eksikligine bagli
periferal néropati olarak degerlendirildi.

Tedavide tiamin replasmani onerilmektedir. llk 3-7 gin;
100-200 mg/gin olacak sekilde i.v. ylksek doz tedaviler
sonrasinda 10-20 mg/gin olacak sekilde agizdan 2-3 ay
slire ile idame tedavisi Onerilmektedir. Gastrik by-passli
hastalarda ise idame tedavisi OmUr boyu dnerilmektedir (1,9).
Hastamizda 100 mg/gin 7 gin boyunca i.v., sonrasinda 10
mg/guin agizdan tiamin tedavisi devam edildi.

Genelde iyilesme 15 gin-6 ay arasi gerceklesiyor.
Kas glcslzlUgl tedavi baslangicindan 1 hafta, mesane
disfonksiyonu 2-3 haftada dlzeliyor. Eger hastalarin tiamin
eksikligine bagl kalp yetmezligi var ise kardiyomegali ve
aritmi replasmandan birka¢c gin sonra dizeliyor. Hastalarin
%85'i 6 ay icinde sekelsiz yUrlyor, ancak duyu kaybi 2 yila
kadar sUrebiliyor (9). Bizim hastamiz da replasmandan 4 giin
sonra ayaga kalkti ve yurimeye basladi, ancak 1 ayin sonunda
halen gugslzligl ve uyusma sikayetleri azalmakla birlikte
devam ediyordu.

Bu olgu ile gastrik cerrahi sonrasi gelisen noropati
bulgularinin idame ndtrisyonel destek eksikligine bagh
olabilecegi ve fark edildiginde kolay tedavi ile ylz gulddrict
sonugclari oldugu hatirlatiimak istenmistir.
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Case Report / Olgu Sunumu

B3k

Oral Ibuprofen Induced Spontaneous Intestinal
Perforation in a Preterm Infant

Preterm Bir Bebekte Oral Ibuprofenin Indiikledigi Spontan Intestinal Perforasyon

Sahin Hamilcikan, Ovgi Biike, Sultan Bent, Esra Ozcan, Emrah Can

University of Health Sciences, Istanbul Bagcilar Training and Research Hospital, Department of Pediatrics, Istanbul, Turkey

ABSTRACT

Ibuprofen is often used as an alternative for patent ductus arteriosus (PDA)
management in preterm infants. The reported side effects are fewer than
those of indomethacin. Spontaneous intestinal perforation differs from
necrotizing enterocolitis, presents an early clinical picture and usually occurs
after corticosteroid treatment in preterm infants. \We present a case of a
preterm neonate with spontaneous intestinal perforation induced by oral
ibuprofen treatment for PDA.

Keywords: Ibuprofen, preterm, spontaneous intestinal perforation

Introduction

Spontaneous intestinal perforation (SIP) of the newborn
is a single intestinal perforation, characteristically present at
the terminal ileum and usually consists in low birth neonates
or babies who receive corticosteroid treatment early in life
(1-4). We present a case of a neonate without any significant
necrotizing enterocolitis (NEC) signs, developing SIP related
to oral ibuprofen usage for patent ductus arteriosus (PDA)
closure treatment.

Case Report
Twin babies of a Syrian mother without antenatal follow-up

were born via cesarean section at the 27th week of gestation.
One baby was 1250 grams at birth with an Apgar score of

0z

[buprofen premattire bebeklerde patent duktus arteriozus (PDA) tedavisinde
siklikla alternatif olarak kullaniimaktadir. Yan etkileri indometazinden daha
az olarak bildirilmektedir. Spontan intestinal perforasyon siklikla steroid alimi
sonrasinda prematiire bebeklerde gériilen nekrotizan enterokolitten farkli
bir klinik tablodur. Bu olguda PDA tedavisi icin oral ibuprofen tedavisi alan
premattire bir yenidoganda tedavi ile iliskili spontan intestinal perforasyon
olgusu sunuldu.

Anahtar Kelimeler: ibuprofen, prematiire, spontan intestinal perforasyon

5 in the first minute. He was intubated and transferred to
neonatal intensive care unit (NICU) for respiratory distress.
Total parenteral nutrition as well as minimal enteral feeding
with breast milk was started on the admission day. On
follow-up, oral intake was increased to 20 cc/kg/day and total
parenteral nutrition was decreased accordingly. He reached
his birth weight on the 7th day of admission and as enteral
feeding was well-tolerated, on day 10, full enteral feeding
was initiated. He was referred to a pediatric cardiologist for
a cardiac murmur detected in routine physical examination
and diagnosed with PDA. Therefore, oral ibuprofen treatment
was started on day 3. The condition of PDA was outlined by
the presence of a minimum of one amongst the subsequent
criteria: internal ductal diameter >1.5 mm, left-atrium-to-
aortic-root ratio >1.6 nonrestrictive, pulsatile transductal
flow, reverse or absent diastolic flow within the aorta. On day
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11, physical examination revealed abdominal distention and
X-ray investigations showed free air under the diaphragm.
The patient was referred to the pediatric surgery department
for urgent surgery. The whole abdominal cavity was filled
with meconium, and ileum was perforated approximately 15
centimeters away from the proximal ileocecal region. As the
perforated area was close to the ileocecal region, ileostomy
and colostomy were performed. An area of 30 centimeters
was resected. Pathology report confirmed the perforation
site. The patient was admitted to NICU and followed closely
post-operatively. He was started on vancomycin, meropenem
and metronidazole treatments as well as furosemide infusion
for acute renal failure. On the 5th day of the operation,
ileostomy seemed to be working properly. However, he had
recurrent high fever episodes during follow-up, though blood
cultures turned out to be negative, and laboratory results
showed no pathology except thrombocytopenia and anemia.
Treatment was continued. Cranial ultrasonography revealed
grade 3 intraventricular hemorrhage. Ophthalmic examination
showed grade 1 retinopathy of prematurity. Vancomycin
was discontinued on the 10th day. As control acute phase
reactants were still elevated (C-reactive protein: 59 mg/dL)
on the 14th day of the antibiotic regimen, fluconazole was
added to the treatment. Twenty days after the surgery,
abdominal distention developed and bloody gastric residuals
were noted. Oral intake was stopped. The patient received
platelet, erythrocyte and fresh frozen plasma infusions to fix
the newly detected anemia and thrombocytopenia. Despite
all the treatment, he died of multiple organ failure, and his
blood cultures confirmed the suspected fungal sepsis. The
informed consent form was obtained from the parents of
the case.

Discussion

Gastrointestinal side effects related to ibuprofen are
mostly known to occur within the first days of life, late
occurrence is rare. In our patient, although full enteral feeding
was initiated earlier, abdominal distention developed on the
11th day after birth, without any risk factors or other warning
signs of NEC, like nausea or feeding intolerance. Therefore,
SIP related to ibuprofen use was the initial diagnosis.

SIP of the newborn is typically found at the terminal
ileum (1-B). SIP happens especially in premature infants with
very low birth weight (weight <1500 g), and extremely low
birth weight (weight <1000 g). SIP is a different clinical entity
from NEC, the most severe gastrointestinal complication in
premature infants (1,6,7).

In our case, the patient was in the high-risk group as his
birth weight was 1210 grams at the 27th gestation week. Our
case had no antenatal history of chorioamnionitis.

In a study from the Pediatrix bunch, the organization of
antenatal glucocorticoids did not seem to expand the danger
of SIP (8). Early organization of postnatal glucocorticoids
expands the danger of SIPR However, our case did not receive

postnatal or antenatal glucocorticoid treatment (9). In spite
of the fact that the postnatal utilization of indomethacin
had been already answered to build the danger of SIP
ensuing productions have reported no relationship between
indomethacin introduction and SIP (9,10).

NEC normally develops after the first week of life, after the
baby has started to bolster, whereas, in our case abdominal
distention was detected on the 11th day after birth, long after
the initiation of full enteral feeding. Abdominal radiographic
images might reveal pneumoperitoneum, however, in our
case there was no sign of pneumatosis intestinalis or portal
venous gas, which are the radiograph signs of NEC. Imaging
exhibits a gasless stomach area in a few patients with SIP
The average age at aperture placement is seven days with a
scope of 0 to 15 days. SIP generally starts earlier than NEC.
(mean age; 7 vs. 15 days) (8).

Hazard elements for SIP might fluctuate as per the
season of presentation. In a Pediatrix investigation of 633
neonates with SIF the patients were divided into two based
upon their time of presentation (10) as newborn children in
the main group (n=116), somewhere around zero and three
days of life, who were bigger (middle birth weight 1.4 kg) and
were less inclined to have gotten antenatal glucocorticoids,
indomethacin, surfactant, or mechanical ventilation, and
babies in the second group, around 7 and 10 days of life with
a mean birth weight of 775 g. In our report, the baby weighed
1210 grams, which is compatible with the second group.

Current treatment of choice for SIP is surgery. Exploratory
laparotomy with the resection of the bowel or primary
peritoneal drainage (PPD) are the traditional approach. In
a previous study, PPD and exploratory laparotomy were
compared in the newborns diagnosed with either SIP
or NEC, and no difference was found in mortality or
prognosis between the two groups (11). In our case, we used
exploratory laparotomy with bowel resection in addition to
ileostomy and colostomy.

In conclusion, oral ibuprofen treatment for PDA closure
may increase the risks for the immature gastrointestinal
system. Therefore, intravenous route may be the safer choice
for preterm infants.
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0z

Hiperinstilinemik hipoglisemi (HH) yenidogan ve siit gocuklarinda direngli
ve tekrarlayan hipogliseminin en sik gériilen ve en zor yonetilen nedenidir.
Burada yagaminin 1. giiniinde HH tanisi alan ve izlemde diazoksit yanitsiz
olmasi nedeniyle totale yakin pankreatektomi uygulanan bir olgu sunuldu.
Olguda, erken tani ve miidahaleye ragmen, hipoglisemi ve cerrahiye ait
komplikasyon gelisti.

Anahtar Kelimeler: Hiperinsiilinemik hipoglisemi, pankreatektomi, \West
sendromu

Giris

Hiperinsllinemik hipoglisemi  (HH), pankreatik
hdcrelerinde kan glukozundan bagimsiz olarak dizensiz
insulin salinimina bagh gelisir ve tekrarlayici hipoglisemiye
neden olur (1,2). Yenidogan ve st cocuklarinda israrli
hipogliseminin en sik sebebidir (2-4). Sporadik ve genetik
nedenli HH nadir goriltrken (insidansi 1/40000) akraba evliligi
sik gortlen yerlerde insidans 1/2500'e kadar cikabilir (2).
Hipoglisemi aninda alinan kan &rneklerinde hipoglisemiyle

ABSTRACT

Hyperinsulinemic hypoglycemia (HH) is the most common reason for
persistent and recurrent hypoglycemia in the neonatal and infancy periods.
We presented a case diagnosed with HH on the first day of life and who
underwent near-total pancreatectomy because of the unresponsiveness
to the diazoxide treatment. Despite early diagnosis and management,
complications developed due to hypoglycemia and surgery.

Keywords: Hyperinsulinemic  hypoglycemia, pancreatectomy, \West
syndrome

uygunsuz olarak serum insulin degeri saptanabilir diizeydedir.
Tedavide temel amag hipogliseminin kalici nérolojik sekel
riskinden korunmak icin normoglisemiyi strdtrmektir. HH'de
normoglisemiyi saglamak icin ylksek dozda glukoz inflizyonu
(>8 mg/kg/dk) gerekir, ancak dlizensiz instilin salinimi nedeniyle
tedavi oldukca karmasiktir (1,2). Tedavi medikal, medikal
tedaviye yanitsiz olanlarda da pankreatektomidir. Cerrahi
sonrasinda kur olabili, HH devam edebilir veya cerrahiye ait
komplikasyonlar gelisebilir

Burada, medikal tedaviye direncli olmasi nedeniyle
totale yakin pankreatektomi yapilan, ancak sonrasinda
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komplikasyonlar gelisen bir HH'li olgunun tedavi izlemi
paylasild.

Olgu Sunumu

Iki glinliik kiz bebek yasaminin ikinci saatinde konvilsiyon
gecirmesi nedeni ile yonlendirildi. Anne baba arasinda
akrabalik olmayan, otuz yasinda saglikli anneden, zamaninda,
sezaryenle 3550 gr dogan kiz bebek postnatal 2. saatte
konvilsiyon gegirmesi nedeniyle olcllen kapiller kan
glukozunun 30 mg/dL bulunarak, 8 mg/kg/dk glukoz inflizyonu
baslanip sevk edildi. Fizik bakida agirlik: 3800 gr [1,17 standart
deviasyon skoru (SDS)], boy: 50 cm (0,28 SDS), bas cevresi
35,5 cm (1 SDS), fizik bakisi normal, dismorfik gérinimi
yoktu. Yasamin ilk saatlerinde baslayan ve israrli hipoglisemileri
olan olguda, hiperinstlinik hipoglisemi 6n tanisi ile venoz
kateter takilarak glukoz infizyonu 8 mg/kg/dk'den 14 mg/kg/
dk'ye arttirldi ve glukagon perflizyonu 10 pg/kg/saat baslandi.
Serum kan glukozu 33 mg/dL iken hipoglisemi ayirici tanisina
yonelik tetkikleri alindi (Tablo ). Metabolik hastalik ve sepsis
dislanan olguda hipoglisemi anindaki insUlin dUzeyi yUksek
(45,9 mlU/L), idrar ketonu negatif saptanarak HH tanisi
ile, diazoksit 15 mg/kg/g, 3 dozda baslandi. Normoglisemi
saglanamamasi Uzerine tedaviye oktreotid 10 pg/kg/gin deri
alti ve nifedipin 1 mg/kg/gln, eklendi. Molekiler genetik
incelemelerinde, K+ (ATP) kanal mutasyonu (ABCC8/KCNJ11)
ve glukokinaz (GCK) gen mutasyonlar saptanmadi. Glukoz
inflzyonu 15 mg/kg/dk, glukagon inflzyonu 20 pg/kg/saat,
diazoksit 20 mg/kg/gln, oktreotid 25 pg/kg/gln, nifedipin 1
mg/kg/glin ve enteral beslenme tedavisi ile glukoz inflizyon

Tablo I. Serum glukozu 33 mg/dL iken es zamanli alinan diger drnekler
ve sonuglari

Laboratuvar Sonug Normal deger*
Kan ve idrar keton Negatif

indirgen madde Negatif

Amonyak (Umol/L) 50 <70

idrar organik asit Normal

insiilin (mIU/L) 459 <2
Glukoz/insiilin 0,7 <04

Kortizol (pg/dL) 117 >10

Biiyiime hormonu (ng/mL) 379 >10

C-peptid (ng/mL) 7,62 <0,6

ACTH (pg/dL) 157 >10

*Hipoglisemi aninda normal degerler

ACTH: Adrenokortikotropik hormon
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hizi hipoglisemi egilimi nedeni ile azaltlamaladi. Yasaminin
59. glintinde totale yakin pankreatektomi uygulandi. Patolojik
degerlendirmede; endokrin adaciklarinda artis ve hiperplazi
yarl sira endokrin hlicrelerinde yer yer pleomorfizm saptand.
Operasyon sonrasi glukoz monitorizasyonu agisindan strekli
glukoz izlem sistemi uygulandi. Israrli hiperglisemi (300 mg/
dL) nedeniyle 0,05 U/kg/saat insulin inflzyonu baslandi. Yagli
diski olmasi Uzerine ekzojen pankreas enzimi (Kreon) ve A,
D, E, K vitaminleri tedavisine eklendi. Operasyon sonrasi
4. glnde surekli glukoz izlem sistemli instlin inflzyon
pompasi (Medtronic Veo sistem) takildi. IzZleminde veo instlin
inflizyon pompasi ile kan sekerleri normal seyreden ve insulin
degerleri normal olan olgu, bes ayliktan sonra instlinsiz
izleme alindi. Kraniyal manyetik rezonansta hipoglisemi
sekeliyle uyumlu olarak her iki parietooksipital bélgede yaygin
myelinizasyon gecikmesi ve sag oksipitalde daha belirgin
ensefalomalazi ve gliozis sahasi saptandi (Sekil 1). Alti buguk
aylikken bas disme seklinde, giin icinde cok defa tekrarlayan
miyoklonik ndbetleri gdzlendi. Elektroensefalogramda
bilateral temporal alanlarda keskin dalga saptandi ve West

Sekil 1. Kraniyal manyetik rezonans. T1 ve T2 sekanslarinda aksiyal
plan. Her iki parietooksipital bélgede yaygin miyelinizasyon gecikmesi
ve sag oksipitalde daha belirgin ensefalomalazi ve gliozis sahasi
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sendromu tanisi konarak vigabatrin baslandi. Yedi aylik
kontrolinde ise hepatosplenomegali saptandi. Ust glukoz
izlem sistemi endoskopisinde 6zofagusta grade 1-2 varisleri
bulundu. Ozofagus varislerinin pankreatektomi operasyonuna
ikincil gelisen portal ven trombozuna baglh oldugu dustndldi
ve varislere yonelik propranolol tedavisi baslandi. Yirmi sekiz
aylik iken hipo ve hiperglisemi saptanmayan olgu izlenmekte,
ndéromotor gelisimi geri, portal hipertansiyon mevcut ve
konvdlsiyonlar kontrol altinda idi.
Olgunun ailesinden onam alinmistir.

Tartisma

Yenidoganda hipoglisemi oldukca sik gézlenen ve farkli
nedenlere bagli ortaya ¢ikan, mortalite ve morbiditeyi arttiran
metabolik bir durumdur. Kan glukozunun 50 mg/dL altinda
olmasi hipoglisemi olarak kabul edilir, ancak beyin hasarinin
hangi degerlerde gelisecegi bilinmemektedir. Hipoglisemi
aninda mudahale edilirken, etiyolojiye yonelik hipoglisemi
tetkikleri alinmalidir. Hipoglisemi aninda olgulebilir inslin (>2
uU/mL) ve C-peptid degerinin olmasi, idrar/keton negatifligi
saptanmasi HH tanisini koydurtur. Yenidogan ddéneminde
glukoz ihtiyaci 4-6 mg/kg/dk olup normoglisemiyi strdirmek
icin 8 mg/kg/dk'den fazla glukoza ihtiyac duyulmasi HH
acisindan o6nemli bir bulgudur (2). Hipoglisemi, genellikle
hayatin ilk 3 glnd icinde gelisir ve olgularin yarisinda
konvilsiyon gelisir (1). Bazi olgularda zayif beslenme, letarji,
irritabilite gibi spesifik olmayan bulgular olabilir (2). HH, gegici
veya kalici olabilecegi gibi bazi sendromlara eslik de edehbilir.
Olgumuz normoglisemiyi strdirmek igin 14 mg/kg/dk glukoz
inflizyonu ve glukagon inflizyonu almaktaydi. HH saptanmasi
ile birlikte medikal tedavide ilk secenek olan diazoksit baslandi.
HH'de kullanilan diger ilaclar ve dozlari Tablo Il'de verilmistir
(1,2). HH histolojik olarak fokal ve diffliz olarak ayrilir ve tedavi
yaklasimlari diffiz veya fokal hastalik olmasina gore degisir
(1,2). Ayirict tani icin 18F-Dopa pozitron emisyon tomografisi/
bilgisayarli tomografi kullanilir, ancak bu yontem henliz
TUrkiye'de uygulanmamaktadir. Fokal hastalikta pankreas
B hiucre hiperplazisi sadece bir alani etkilediginden, o alana
yonelik parsiyel veya selektif cerrahi ile kir saglanabilir (1-4).
Diffliz hastalikta ise tUm pankreas { hucrelerinde artis vardir.
Medikal tedaviye yanit oldukca degiskendir. Lord ve ark. (3)
yaptigl 223 olguda olusan seride diffiz hastalikta (ortalama
%98 rezeksiyon) operasyon sonrasi %41 olguda hipoglisemi
nedeniyle tedaviye gereksinim duyulurken, fokal hastalikta
(ortalama rezeksiyon %27) %94 oraninda kir saglanmistir.

Fokal B hicre hiperplazisi sporadik veya ABCC8 ve
KCNJ11 genlerinde (p hiicresi potasyum kanalina ait defektler)
paternal gecisli mutasyonlarda goraldr (1,2,4). Diffiz  hicre
hiperplazisinde genetik yapi heterojendir; otozomal resesif
(ABCC8, KCNJ11) veya otozomal dominant (ABCC8/KCNJ11,
GCK, GLUD1, SLC16A1, HNF4A, HADH) gen mutasyonlari
olabilir (1,2). Olgularin yarisina genetik olarak tani konamazken,
bilinen en sik neden ABCC8/KCNJ11 genlerinde otozomal
resesif inaktive edici mutasyondur (2,4). ABCC8/KCNJ11
mutasyonlari haricindeki mutasyonlarda cogunlukla diazoksite

yanit vardir (1,2). Diazoksit, bir potasyum kanal aktivatortdur.
ABCC8/KCNJ11 gen mutasyonlarinda in vivo olarak yanit
gozlenemezken in vitro olarak potasyum kanalini aktive
edebildigi bildirilmektedir (2). Ylksek dozda bu yanit in
vivo olarak elde edilebilir ancak diazoksit yan etki riskini
arttinr (2). En sik gorllen yan etki hipertrikozdur, ayrica
sodyum ve su retansiyonu, buna bagl olarak pulmoner
o6dem, kalp yetmezligi, prematlrelerde duktus arteriyozusun
tekrar acilmasina neden olabilir. Diazoksit baslandiktan
sonra kan glukozu kontrolU ile intraventz sivi ve diger
tedaviler kesilir. Art arda 5 giin normogliseminin goértimesi
durumunda olgu diazoksit yanith olarak degerlendirilir (1).
Diazoksit baslandiktan sonra 24 saat icinde 2 kez kanitlanmis
hipoglisemi gorilmesi de diazoksite yanitsizlik olarak kabul
edilir (1). Diazoksit-yanitsiz olgularda pankreatektomi 6ncesi
oktreotid ve nifedipin denenmelidir (1,2). Oktreotid bir

Tablo I1. Hiperinsiilinemik hipoglisemide kullanilan ilaglar, dozlar, etki
mekanizmalari ve yan etkileri

ilaglar Kullanim | Dozu Etki Yan etkileri
sekli mekanizmasi
Diazoksit Oral 5-20 mg/kg/g | Potasyum kanal | Sivi
3 dozda agonisti retansiyonu,

hipertrikoz,
hiperiirisemi,
eozinofili,
|6kopeni,
nadir;

hipotansiyon

Klortiazid Oral 7-10 mg/kg/g | Potasyum kanal | Hiponatremi,
(diazoksit 2 dozda aktivasyonu hipokalemi
ile)

Nifedipin Oral 0,25-2,5 mg/ Kalsiyum kanal | Nadiren

ka/g blokeri hipotansiyon
3 dozda

Glukagon Deri alti 1-20 pg/kg/ Adenilat siklaz | Bulanti,

(+ oktreotid) | veya saat aktivasyonu, kusma, deri
intravendz glukoneogenez | dokiintiisii
inflizyon ve glikojenolizi | paradoksal

arttirir insilin
saliniminda
artis (>20 pg/
kg/saat)

Oktreotid Deri alti 5-25 pg/kg/giin | insiilin Anoreksi,

(+ glukagon) | veya sekresyonunu | bulanti,
intravendz azaltir, kalsiyum | siskinlik,
inflizyon mobilizasyonunu | karin

ve asetilkolin agnisi, diyare,

aktivitesini safra tasl,

azaltir GH, ACTH,
TSH,
glukagon
saliniminda
azalma,
bilyiimede
azalma
Tasiflaksi

ACTH: Adrenokortikotropik hormon, TSH: Tiroid stimiile edici hormon, GH: Biiyiime
hormonu
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somatostatin analogudur ve ginde 3 veya 4 dozda, deri
alti veya deri alti inflzyon yoluyla uygulanir. Gastrointestinal
yan etkileri vardir ve cevap oldugunu belirlemek amacli
en az 48 saat izlenmelidir (1). Oktreotidin diffiz hastaligin
medikal tedavisinde uzun dénemde de, enteral beslenme ile
uygulanabilir. Diazoksit yanitsiz potasyum kanal defektlerinde
2-5 yaslarinda spontan remisyona ugrayana kadar oktreotidin
uzun doénemde basarili bir sekilde kullanildigi bildirilmistir
(4). Nifedipin bir kalsiyum kanal antagonistidir ve simdiye
kadar nifedipine yanitll sadece birkag olgu bildirilmistir (2).
Diffliz olgularda cerrahi palyatif bir tedavidir ve oktreotide de
yanit olmadiginda uygulanmalidir (1,2). Genetik olarak tani
konamayan olgumuzda, hiperinsulinizmin fokal mi diffiz mu
olduguna dair elimizde bir verimiz yoktu. Medikal tedavide
5 ila¢ altinda ve surekli beslenmeye ragmen hipoglisemi
devam ettigi icin, 59 gUlnlikken, %95 oraninda totale yakin
pankreatektomi uygulandi.

Pankreatektomi major bir operasyondur, sonrasinda
instlin bagimli diabetes mellitus (DM), ekzokrin pankreas
bozuklugu, enfeksiyon gelisebilir veya hiperinsilinizn devam
edebilir. Al-Shanafey'in (5) yaptigi pankreatektomi uygulanan
18 olguluk bir calismada, operasyon sonrasi izlemde 4
olguda tekrar operasyon, 6 olguda tedavisiz normal kan
sekeri kontroll, 9 olguda medikal tedavi ihtiyaci, 3 olguda da
DM gelistigi bildirilmisti. McAndrew ve ark. (6) 48 olguluk
pankreatektomi sonuclarinda ise 44 olguda hiperinsilinizm
gerilemis, ancak olgularin sadece 16'sinda ilag tedavisi veya
ikinci bir operasyona gerek kalmadigi belirtiimistir. Ayrica
operasyon esnasinda kanama, dalak zedelenmesi, safra
kesesi hasari, operasyon sonrasinda safra sizintisi, safra yolu
darligi, ileus bildirilmistir (6). Arya ve ark. (7) 45 olguluk totale
yakin pankreatektomi deneyiminde ise operasyon sonrasi
olgularin %601 medikal tedaviye devam etmis, %96'sinin
11 yillik izlem sonrasinda insdlin bagimli diyabet gelistirdigi,
%72'sinde ise ekzokrin pankreas fonksiyon bozuklugu
bildirilmistir. Olgumuzda operasyon sonrasi U¢ ay kadar
insulin ihtiyaci oldu. Alti bucuk aylikken West sendromu tanisi
aldi. Hipoglisemik beyin hasarinin West sendromuna neden
olabilecegi literatirde bildiriimektedir, ancak mekanizmasi
tam olarak bilinmemektedir (8-10). Operasyondan 5 ay sonra
da pankreatektomiye bagl portal ven trombozu ve dzofagus
varisleri gelisti.

Sonug olarak, HH tanisi konan bebeklerde ilaclar ¢oklu
baslanip, glukoz degerlerinin normal/ylksek degerlerde
izlenmesi  amaclanabilir.  Diazoksit-yanitsiz  olgularda
pankreatektomi uygulanmalidir.  Olgular pankreatektomi
sonrasinda da blylme, gelisme, hipoglisemi, ekzokrin
pankreas fonksiyon bozuklugu ve insilin bagiml diyabet
agisindan izlenmelidir.
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A Newborn Case of “c” Subgroup Mismatch Presenting
with Severe Hemolysis and Anemia

Agir Hemoliz ve Anemiyle Basvuran “c” Subgrup Uyusmazlikli Bir
Yenidogan Olgusu
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ABSTRACT

Hemolysis and jaundice related to Rh incompatibility in the neonatal period has
decreased substantially due to the widespread use of anti-D gammaglobulin in
recent years. Nevertheless, the rate of subgroup mismatch in the etiology of
hemolytic diseases of the newborn has increased significantly. In this article
an 8-day-old newborn infant with “c” subgroup incompatibility and presenting
with severe anemia, in whom hemolysis could be controlled with intravenous
immunoglobulin infusion and subgroup appropriate blood transfusion, has
been presented. Scientific studies have demonstrated that the hemolytic
disease of patients who don't have major blood group incompatibility but
carry anti-C antibodies can be rather serious. Therefore, subgroup mismatch
should always be kept in mind for newborns presenting with severe hemolytic
anemia, and transfusion or if necessary exchange transfusion should be
provided with subgroup matched blood products.

Keywords: Subgroup mismatch, newborn, hemolytic anemia, intravenous
immunoglobulin

0z

Son yillarda anti-D gamaglobulin kullaniminin yayginlasmast ile birlikte
yenidogan déneminde Rh uyusmaziiklarina bagl hemoliz ve sanlik biyiik
dlciide azalmistir. Bununla beraber subgrup uyusmazliklarinin yenidoganin
hemolitik hastaligi etiyolojisindeki orani 6nemli 8lciide artmistir. Bu makalede;
postnatal 8. gliniinde, agir anemiyle seyreden, intravendz immiinoglobulin
ve subgrup uygun kan transfiizyonu ile hemolizi kontrol altina alinan bir
subgrup “c” uyusmazligi olgusu sunulmustur. Bilimsel calismalar, major kan
grubu uyusmazligi bulunmayan, ancak anti-C antikorlari tasiyan olgularda
hemolitik hastaligin oldukga ciddi seyredebildigini gostermistir. Bu nedenle
siddetli hemolitik anemi ile klinige basvuran yenidoganlarda her zaman
subgrup uyusmazliklari akilda bulundurulmali, subgrup uygun kan driinleri ile
transfiizyonlari ve gerekirse kan degisimleri saglanmalidir.

Anahtar Kelimeler: Subgrup uyusmazligi, yenidogan, hemolitik anemi,
intravendz immiinoglobulin

Introduction perinatal outcome of this process is hemolysis and anemia

in the fetus/newborn or hemolysis disease of the fetus/

The formation of antibodies against the erythrocyte newborn (1). Neonatal hemolytic disease is caused by the
antigen in pregnancy is called erythrocyte isoimmunization, formation of maternal antibodies against fetal erythrocyte
and after birth it is called erythrocyte alloimmunization. The antigens and these antibodies causing hemolysis in the
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fetus or newborn by passing through the placenta passively.
Today with the widespread use of anti-D gammaglobulin,
immunohemolytic anemia due to Rh incompatibility, and
indirect hyperbilirubinemia have decreased while the rate
of subgroup incompatibility in the etiology of newborn
hemolytic disease is increasing (2,3).

The most common subgroup incompatibilities are; non-D
Rh antigens (c, C, e, E), Kell, Duffy, Kidd and MNS. In the
United States of America in 1969, 18.000 prenatal serum for
red cell antibodies were screened, and 37.000 were screened
in 1996. RhD alloimmunisation causing immunohemolysis in
newborns decreased from 16.5 cases per 1000 samples in
1969 to 2.7 per 1000 in 1996 while Kell alloimmunisation
increased from 1.6 cases per 1000 in 1969 to 3.2 per 1000
in 1996 (3). Due to subgroup incompatibilities, there may be
many clinical findings ranging from subclinical hemolysis to
severe hemolysis and blood exchange. The potentiality of the
increased antibodies causing severe hemolysis due to these
incompatibilities are significantly higher than others in some
subgroups (such as “c" incompatibility) (4).

Here, a rare case of severe hemolysis and severe anemia
due to “c¢” subgroup incompatibility is presented.

Case Report

The Apgar score of the 2850-gr-newborn girl of a twenty-
five-year-old healthy mother delivered by normal spontaneous
vaginal delivery was 8 at the 1st minute, and 10 at the 10th
minute; and no parental consanguinity was found. In the
antenatal period, ultrasonography (USG) follow-ups had been
normal and the mother had had vitamin and iron supplements.
On the family history, there was an isolated cleft palate in one
sibling and the other one was healthy, neither of whom had
newborn jaundice and/or phototherapy history. The patient
who had no clinical problems in the early neonatal period
was hospitalized on the 8th postnatal day due to palpitations,
tachycardia and hepatomegaly in the neonatology policlinic
where she came for examination. It was found that the body
weight was 2650 gr (3-10 percentile), height was 47.5 cm
(10-50 percentile), and the circumference of the head was 33
cm (10 percentile). Vital findings were; heart rate: 190/min;
arterial blood pressure: 85/44 (55) mmHg; temperature: 36.7
°C; respiratory rate: 66/min; and SpO, was 98% (with 5 Lt/
min in oxygen support). In the physical examination it was
found that the case was tachypneic and the skin color was
pale; had cardiac 2/6 systolic murmur, liver was located 3 cm
under the rib, and neonatal reflexes were slightly decreased.
In the laboratory tests haemoglobin was found to be 3 g/
dL, hematocrit was 15.5%, mean corpuscular volume 139.5
fL, red cell distribution width 18.8%. Leukocyte count was
100260/mm3, and thrombocyte count was 424000/mm3. In
the peripheral blood smear, mature normoblast increase was
apparent, and thrombocytes were sufficient and clustered;
atypical cells and blast were not observed. Total bilirubin was
found to be 6.1 mg/dL, direct bilirubin was 0.8 mg/dL, lactate
dehydrogenase was 2030 IU/L, uric acid was 10 mg/dL, and
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there was no ion imbalance in the patient who had normal
liver and kidney function tests. The maternal and infant
blood groups showed A Rh (+), direct coombs +4 positive,
and the reticulocyte value was found to be significantly
increased by 32%, and the peripheral blood smear supported
hemolysis. After conducting tests for anemia, erythrocyte
suspension transfusion (ERT) was planned. During blood
preparation, appropriate mastitue support and inotropic
support were provided, and intravenous immunoglobulin
(IVIG) was administered at 1 g/kg considering severe
immunohemolytic anemia. Thyroid hormones and glucose-6-
phosphate dehydrogenase enzyme levels were found to be
normal before transfusion, TORCH and parvo virus serology
were negative. Cranial and submucosal USG, which was
done to see possible bleeding into closed spaces, was found
to be normal. Immune hemolytic anemia was suspected in
the infant with +4 positive direct coombs, reticulocytosis,
and severe hemolytic findings in the peripheral blood smear.
When the etiology of immune hemolysis was examined,
there was no ABO, RhD incompatibility between the
mother and baby. Antibody screening was performed before
transfusion, but antibody detection could not be done due to
technical reasons. Because of this, the cause of this severe
immunohemolytic anemia could not be detected, and “c”
subgroup incompatibility was considered.

Owing to the presence of cardiac insufficiency, the patient
was transfused with 10 cc/kg/dose, with A RhD positive, “c”
antigen negative, leucocyte-less ERT. IVIG was administered
once more at 1 g/kg 12 hours after hospitalization because
post-transfusion hemoglobin was 6.7 gr/dL, hematocrit was
22.6%, also oxygen requirement continued, and there was
tachycardia retention. With the administration of ERT 10
cc/kg once again, the hemolysis was controlled, oxygen
requirement and tachycardia decreased, inotropic support
was gradually reduced and cut. When the patient was
stabilized, echocardiography was performed due to the
possibility of additional cardiac pathology that could lead
to cardiac failure; but no symptoms were detected. In the
follow-up, the patient, who had no recurrent hemolysis
whose vital signs were stable, who had received total oral
nutrition and gained weight, was discharged from hospital
on the 18th postnatal day to be followed up in the polyclinic.
The case was followed up at regular intervals until the age
of 1. During that time, hemolysis did not recur, growth and
development were consistent with its age group, pathological
anemia did not develop, and early iron supplementation was
not needed. For this article the family was informed, written
and spoken approvals were taken from the family.

Discussion

The most common cause of hemolytic anemia and
pathological neonatal jaundice is blood group incompatibility,
and the etiopathogenesis is based on the formation of
antibodies in the mother against the antigens in the
erythrocytes of the newborn. Antibodies causing hemolysis
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of the fetus and newborn erythrocytes are most commonly
seen in ABO and RhD incompatibilities. Although approximately
156% of live births present this risk, the syndromes appear
only in 0.3% to 2.2% of infants (5).

The most common subgroup incompatibilites are; Kell,
Duffy, Kidd and MNS, which are the non-D Rh antigens (c,
C, e E) (3). In a study conducted among 452 women with
a positive indirect Coombs test, antibody incidence of fetal
haemolytic disease was as follows: anti-D 18.4%, anti-E
14%, anti-C 5.8%, anti-C 4.7%, anti-Kell 22%, anti-MNS
4.7%, Duffy 5.4%, and Jka 1.5% (6). Another study carried
out with 507 antibody-positive women in Poland, showed
that 106 of them (21%) had non-anti-D antibodies; and
in 46 of these (%43) Rh subgroups (C, ¢, E, e, G, Rh17);
in 35 (%33) of them K and k; and in the other 25 (%24)
other antigens were detected. Nowadays, all women are
screened for blood group and antibody presence on the
first prenatal examination in order to be protected from Rh
alloimmunisation. Hemolytic disease of the newborn due to
maternal isoimmunisation is gradually decreasing with the
application of anti-D gammaglobulin prophylactically on the
28th gestational week to all Rh-negative women with no
alloimmunization findings; however, there is an increase in
the frequency of isoimmunization due to subgroups including
anti-E, anti-Kell and anti-C (7).

The pathophysiology of isoimmunisation in subgroup
incompatibility is similar to Rh incompatibility; the
clinic of the disease may vary widely, ranging from the
subclinical hemolysis to severe hemolysis, deep anemia,
and hyperbilirubinemia, which requires blood exchange.
Among subgroup incompatibilities, anti-c may cause more
severe hemolytic disease. The highest levels of bilirubin
have been reported in cases with hemolytic disease due
to anti-c antibody (8,9). In the study in which Dajak et al.
(10) studied 44 newborns with hemolytic disease due to
subgroup incompatibility, a severe hemolysis was observed
in 14 of them, and it was found that hemolytic disease was
more severe in 8 who were anti-c antibody positive. In our
case, “c” antigen was positive and severe hemolysis had
developed, and this patient applied to our hospital with
cardiac insufficiency due to hemolysis.

In the immunohemolytic anemia of the newborn;
intravascular hemolysis findings such as indirect
hyperbilirubinemia, shortened erythrocyte sedimentation,
increased urobilinogen excretion, hemoglobinemia,
hemoglobinuria, hemosiderinuria, methemalbuminemia due
to erythrocyte destruction; and reticulocytosis, macrocytosis,
normoblastemia, leukocytosis and thrombocytosis due to
increased erythropoiesis may ocur in the peripheric blood
(11). There is erythroid hyperplasia in the bone marrow (11).
In our case, significant leukocytosis and mature normoblast
increase was seen in the peripheral blood smear.

In the studies carried out, direct coombs test was
found to be positive in 33% of the cases in which subgroup
disagreement was detected. In cases with hemolytic
anemia, the direct coombs test is not always positive or

negative, which does not mean there is no incompatibility.
This is thought to be due to the poor antigenic properties of
subgroup antigens (4). In our case, the direct coombs test
was positive +4, which supports severe hemolysis.

In hemolytic diseases due to subgroup incompatibilities,
an early high-dose of IVIG, which is thought to demonstrate
its effect by altering the expression and function of
reticuloendothelial system Fc receptors, and interacting with
complex activation, can prevent hemolysis (9). As stated in
the Turkish Neonatology Association Jaundice Guide, IVIG
can be used in the presence of bilirubin levels close to the
blood exchange limit in infants with immunohistochemistry-
indirect hyperbilirubinemia such as Coombs (+) ABO or Rh
incompatibility, and subgroup incompatibility. According to
the guidelines of the American Academy of Pediatrics, IVIG
is given to babies with elevated serum bilirubin levels despite
intensive phototherapy, bilirubin levels close to the blood
exchange limit, total bilirubin levels at the blood exchange
limit at a dose of 0.5 to 1.0 g/kg every 2 hours to be repeated
after 12 hours if necessary. However, in a newly published
meta-analysis of 463 Rh and 350 ABO incompatibility cases in
2014, it was reported that the use of IVIG did not reduce the
need for blood exchange in neither Rh nor ABO incompatibility
(12). Although there are conflicting publications on the use of
IVIG in the hemolytic disease of the newborn, IVIG was
administered at a dose of 1gr/kg every 12 hours to our case
due to detected anemia requiring transfusion, and clinical
benefit was obtained in halting hemolysis.

In some countries, despite the low frequency, non-anti-
D-erythrocyte alloimmunisation screening is recommended
for gestation because of severe hemolytic disease due to
subgroup incompatibility whereas in some others, these
screenings are not recommended (13,14). In our country,
anti-D administration in pregnancy for Rh incompatibility
is adopted as a health policy but screening for subgroup
incompatibility in pregnancy is not on the agenda yet (15).

As a result, subgroup incompatibilities should be kept in
mind in cases of severe hemolysis as hemolytic disease can
be quite severe in cases with subgroup “c” incompatibility
even if no major blood group incompatibility is detected in
the studies performed; and if blood exchange is required,
transfusion and/or blood exchange with the appropriate
subgroup of blood should be performed.
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Makalenin ismi
Sorumlu Yazar

YAZARLIK KRITERLERI

Bu makalenin yazari olarak, asagida yer alan kosullari kabul ediyorum:

e Galismanin igerigine yonelik sorumluluk aldim.

* [geriginin olugturulmasina, verilerin toplanmasina veya analizine
katkim oldu.

» Makalenin taslagina veya icerigindeki elestirel diizeltmelerde katkim
oldu.

» Makalenin son seklini okudum ve onayladim.

Telif HAKKI

Telif hakki olugturulmug olup toplum tarafindan kullanima agiktir.
Orijinal oldugunu, daha 6nce yayinlanmadigini ve yayinlanmak iizere
degerlendirme asamasinda olmadigini beyan ederim.

YAYIN HAKKI SARTNAMESI

Bu basvuru ile makalemizin degerlendirme ve diizeltiimesinin, The
Journal of Pediatric Research tarafindan yapilma haklarini; imza
yetkisi, kopyalama ve baska sekillerde gogaltilmasini da igeren yayin
haklarini ve basim haklarini Galenos Yayinevi’ne veriyorum.

Bu g¢aligmanin daha énce yayilanmadigini, yayilanmasi igin
degerlendirilmek tizere gonderilmedigini ve degerlendirme
asamasinda olmadigini, belirtilen sunum(lar) diginda bagka bir yerde
yaymlanmadigini onaylyorum.

AGIKLAMA
DOGRUDAN DESTEK KAYNAKLARI

o Bu galismaya destek veren kaynak(lar) yoktur.
o Bu galisma igin maddi ve materyal destek kaynaklari
makalede tanimlanmig ve asagida siralanmigtir.

CIKAR GATISMASININ BELIRTILMESI

O Ben ve arkadas(lar)imin birbiriyle ¢elisen maddi veya kisisel
iliskimiz olmamustir.

O Bu makale igin ben ve arkadag(lar)imin dogrudan veya dolayli
iligkileri veya Maddi ilgileri asagida belirtilmistir:

Organizasyon (lar) adi

Maddi veya diger iligki

ISVEIBN .cooooveovveerees s
Konsiltan.........cccoovvvvininine
Odiil/Maddi yardim..........o..coovvvcreveeenne.
HONOraryum........coceveveeenreceee
Konugmaci veya danigmanlik ...............
Vakif veya Dernek..........ccocevvveeereernnen
Diger maddi veya materyal yardim.......

TESEKKUR VE KABUL BEYANI

Sorumlu yazar olarak, asagidaki maddeleri onayliyorum:

* Bu makalede yer alan ancak; yazarlik kriterlerini tam karsilamayan
kisilerin timii (teknik yardim, yazma ve diizeltme yardimi, veri toplama,
analiz) belirtilmistir.

(1) isimleri Tegekkur boliminde yer almaktadir.

(2) Tesekkir béliminde profesyonel veya maddi iligkiler agiklanmigtir.
* Tesekkur bolimuinde isimleri bulunan kigilerin tlimd, bu bélimde
yeralacaklarina iliskin yazili onay vermistir.

imza Tarih

Yazarin Adi, Soyadi
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