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AMAC VE KAPSAM

Cocuk Acil ve Yogun Bakim Dergisi, Cocuk Acil Tip ve Yogun Bakim
Dernegi’nin bilimsel yayinidir.

2014 yiindayayimlanmaya baslayan Gocuk Acil ve Yogun Bakim Dergisi,
"kritik hasta cocuk" konusundaki Turkiye'deki tek dergi olarak ulusal
ve uluslararasi makaleleri yayimlayan, hakemli-6n degerlendirmeli bir
dergidir. ingilizce ve Tiirkge dillerinde yayin kabul eden dergimiz hem
basill hem de elektronik olarak yayimlanmaktadir Yayin sikigi dort ayda
bir olmak Uzere yilda 3 sayi (Nisan, Agustos, Aralik) seklindedir. Cocuk
Acil ve Yogun Bakim Dergisi cocuk acil tip, cocuk acil saglik hizmetleri,
cocuk kritik hasta bakimi ve cocuk yogun bakim hizmetleri konusunda
bilimsel icerikli makaleleri yayinlamaktadir.

Dergi; 6zgin arastirma, olgu sunumu, derleme, editére mektup
tirindeki makaleleri, klinik raporlari, tibbi distnceleri ve ilgili egitimsel
ve bilimsel duyurulari yayinlar. Dergi iceriginde temel boélimler cocuk
acil tip sistemleri, akademik cocuk acil tip ve cocuk acil tip egitimi,
cocuk acil servis yonetimi, afet, gevresel aciller, travma, olgu sunumlari,
ergen acilleri, cocuk acilleri, yenidogan acilleri, saglk politikalari, etik,
zehirlenme, ¢ocuk acil hemsireligi, cocuk yogun hemsireligi, koruyucu
hekimlik, cocuk yogun bakimi, kritik hastaliklar, kritik hasta yénetimi, tani
yontemleri, sepsis ve septik sok, organ ve sistem yetersizlikleri, yogun
bakim teknolojisi, non-invazif ve invazif monitdrizasyon, noninvazif ve
invazif ventilasyon, viicut disi destek sistemleri, etik degerlendirmeler,
laboratuvar, acil radyoloji ve girisimsel islemlerden olusmaktadir.

Cocuk Acil ve Yogun Bakim Dergisi, Tiibitak-ULAKBIM TR Dizini,
Directory of Open Access Journals (DOAJ), CINAHL Complete,
Gale, ProQuest, Index Copernicus, Directory of Research Journal
Indexing (DRJI), J-Gate, Root Indexing, Livivo-German National
Library of Medicine (ZB MED), BASE - Bielefeld Academic Search
Engine, Ulrich’s Periodicals Directory, British Library, Ebsco,
J-GATE, CiteFactor, IdealOnline, Tiirkiye Atif Dizini, Hinari, GOALI,
ARDI, OARE, AGORA ve Tiirk Medline tarafindan indekslenmektedir.

Derginin editoryal ve yayin suregleri ile etik kurallar International
Committee of Medical Journal Editors (ICMJE), World Association of
Medical Editors (WAME), Council of Science Editors (CSE), Committee
on Publication Ethics (COPE), European Association of Science Editors
(EASE) ve National Information Standards Organization (NISO) gibi
uluslararas! kuruluslarin  kurallarina uygun olarak sekillenmektedir.
Dergimiz, seffaf olma ilkeleri ve “akademik yayincilikta en iyi uygulamalar
ilkeleri” ile (doaj.org/bestpractice) uyum igindedir.

Cocuk Acil ve Yogun Bakim Dergisi editori veya editdrleri Gocuk Acil
Tip ve Yogun Bakim Dernegi Yonetim Kurulu tarafindan, G¢ yilda bir
Ocak ayinda belirlenir. Editér dergi yayin kurulunu (editér yardimcilari,
uluslararasi danismanlar, bilimsel danisma kurulu, hakem kurulu,
arastirma metodolojisi editorleri, istatistik editdéri) olusturur.

Yayin politikalari “Recommendations for the Conduct, Reporting,
Editing, and Publication of Scholarly Work in Medical Journals
(ICMJE Recommendations)” (2016, http://www.icmje.org/) temel
alinarak hazirlanmigtir.

Acik Erisim Politikasi

Dergide
politikasi

acik erisim politikasi
Budapest Open Access

uygulanmaktadir. Agik erisim
Initiative  (BOAI) http://www.

GOCUK ACIL ve

YOGUN BAKIM DERGISI

Journal of Pediatric Emergency and Intensive Care Medicine

budapestopenaccessinitiative.org/ kurallar esas alinarak
uygulanmaktadir.

Acik Erisim, “(hakem degerlendirmesinden gecmis bilimsel literattrin),
internet araciligiyla; finansal, yasal ve teknik engeller olmaksizin,
serbestce erisilebilir, okunabilir, indirilebilir, kopyalanabilir, dagitilabilir,
basilabilir, taranabilir, tam metinlere baglanti verilebilir, dizinlenebilir,
yazilima veri olarak aktarilabilir ve her tirli yasal amag icin kullanilabilir
olmasi”dir. Gogaltma ve dagitim Uzerindeki tek kisitlama vyetkisi
ve bu alandaki tek telif hakki roll; kendi galismalarinin batinlugu
Uzerinde kontrol sahibi olabilmeleri, gerektigi gibi taninmalarinin ve
alintilanmalarinin saglanmasi igin, yazarlara verilmelidir.

Bu dergi Creative Commons 3.0 Uluslararasi Lisansi ile lisanslanmistir.
Izinler

Ticari amaglarla CC-BY-NC lisansi altinda yayinlanan her hangi bir
kullanim (satis vb.) telif hakki sahibi ve yazar haklarinin korunmasi igin
izin gereklidir. Yayinlanan herhangi bir materyalde figir veya tablolarin
yeniden yayimlanmasi ve ¢ogaltiimasi, kaynagin baslk ve makalelerin
yazarlari ile dogru alintlanmasiyla yapiimahdir.

Yazarlara Bilgi

Yazarlara Bilgi, dergi sayfalarinda ve www.caybdergi.com web
sayfasinda yayinlanmaktadir.

Materyal Sorumluluk Reddi

Cocuk Acil ve Yogun Bakim Dergisi'nde yayimlanan tim yazilarin yayin
hakki Cocuk Acil Tip ve Yogun Bakim Dernegdi'ne aittir. Bu dergiden
kaynak gosteriimeden alinti yapilamaz ve derginin hicbir bdlimu
izinsiz ¢cogaltilamaz. Dergide yayimlanan yazilardaki gorusler, timuyle
yazarlarina aittir.

Cocuk Acil ve Yogun Bakim Dergisi'nin mali giderleri Gocuk Acil Tip ve
Yogun Bakim Dernegi tarafindan karsilanmaktadir.

Yazisma Adresi

Bas Editor, Prof. Dr. Hayri Levent YILMAZ
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AIMS AND SCOPE

The Journal of Pediatric Emergency and Intensive Care Medicine is a
publication of “Society of Pediatric Emergency and Intensive Care Medicine”.

The Journal of Pediatric Emergency and Intensive Care Medicine is a peer-
reviewed periodical journal that publishes national and international articles
which has been started to be published in 2014 and it is the first journal that
is about “Critical pediatric patient” field in Turkey, Our journal which accepts
publications in English and Turkish languages is published both in print and
electronically. The publication frequency is 3 times a year (April, August,
December) in every 4 months. The Journal of Pediatric Emergency and
Intensive Care Medicine publishes the scientific articles that are written about
pediatric emergency medicine, pediatric emergency health services, pediatric
critical patient care and pediatric intensive care issues.

The journal publishes original research, case reports, reviews, articles like letter to
the editor, clinical reports, medical opinions and related educational and scientific
notifications The basic sections of the contents are composed of medical systems
of pediatric emergency, academic pediatric emergency medicine and education,
management of pediatric emergency department, disaster and environmental
emergency, trauma, case reports, adolescence emergencies, pediatric
emergencies, new born emergency, health policy, ethics, intoxication, pediatric
emergency nursery, pediatric intensive care nursery, preventive medicine,
pediatric intensive care, critical diseases, critical patient management, diagnostic
methods, sepsis and septic shock, organ and system failures, intensive care
technology, invasive and non-invasive monitorization, invasive and non-invasive
ventilation, extra-corporal body support systems, ethical assessment, laboratory,
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YAZARLARA BILGI

Yayimlanmaya 2014 yilinda baslayan Cocuk Acil ve Yogun Bakim
Dergisi, ulusal ve uluslararasi makaleleri yayimlayan, cift-kdr hakemlik
ilkeleri cercevesinde yayin yapan bir dergidir. Dergi 6zgun arastirma,
olgu sunumu, derleme, editére mektup turundeki makaleleri, klinik
raporlari, tibbi duslinceleri ve ilgili egitimsel ve bilimsel duyurular
yayinlar. Dergi iceriginde temel bolimler gocuk acil tip sistemleri,
akademik cocuk acil tip ve cocuk acil tip egitimi, cocuk acil servis
yonetimi, afet, cevresel aciller, travma, olgu sunumlari, ergen acilleri,
cocuk acilleri, yenidogan acilleri, saglk politikalari, etik, zehirlenme,
cocuk acil hemsireligi, cocuk yogun hemsireligi, koruyucu hekimlik,
Cocuk Yogun Bakimi, kritik hastaliklar, kritik hasta yonetimi, tani
yontemleri, sepsis ve septik sok, organ ve sistem yetersizlikleri, yogun
bakim teknolojisi, non-invazif ve invazif monitérizasyon, noninvazif ve
invazif ventilasyon, vicut disi destek sistemleri, etik degerlendirmeler,
laboratuvar, acil radyoloji ve girisimsel islemlerden olusmaktadir.

Editérler ve Yayin Kurulu Gg yilda bir Ocak ayinda Cocuk Acil Tip ve
Yogun Bakim Dernegi Yonetim Kurulu tarafindan belirlenir.

Tirkge yazilarda Tark Dil Kurumu’'nun Tarkge So6zIigu ve Yazim
Kilavuzu temel alinmaldir. ( http://www.tdk.gov.tr/)

Cocuk Acil ve Yogun Bakim Dergisi makale basvuru Ucreti ve ya
makale islem Ucreti uygulamamaktadir.

Dergiye yayimlanmak Uzere gonderilen tim vyazilar “iThenticate”
programi ile taranarak intihal kontrolinden gec¢mektedir. Intihal
taramasi sonucuna goére yazilar red ya da iade edilebilir.

Cocuk Acil ve Yogun Bakim Dergisi, Turk Tip Dizini kosullarina uygun
olarak bir yil icindeki toplam 6zgun arastirma makalesi sayisi 15’den
az olmayacak ve toplam makale sayisinin (6zgun arastirma makalesi,
olgu sunumu, kitap kritidi, editdre mektup, derleme, kilavuzlar) en az
%50’sini olugturacak sekilde yayimlanir. Her sayida en az 5 arastirma,
en fazla arastirma makalesi sayisi kadar olgu sunumu ve/veya derleme
yayimlar. Derlemeler editérin daveti Gzerine hazirlanir.

Derginin arsiv sisteminde tim hakem kararlari, basvuru yazilarinin
imzall érnekleri ve diizeltme yazilar en az bes yil siireyle saklanir.

Dergide yayimlanan makaleler, icindekiler sayfasinda ve makale
baslik sayfalarinda turlerine gére (arastirma, olgu sunumu, kisa rapor,
derleme, editére mektup vb.) siniflandinlarak basilr.

ingilizce kisaltmasi; ‘J Pediatr Emerg Intensive Care Med” olarak
kaydedilmistir.

Cocuk Acil ve Yogun Bakim Dergisine gonderilen yazilar ilk olarak
editdr tarafindan degerlendirilir. Editér her yaziyi degerlendirmeye
alinip alnmamasi konusunda gdzden gegirir ve yaziya editdr yardimcisi
atar. Editor ve yaziya atanan editér yardimcisi yaziyr degerlendirmeye
uygun bulursa, iki hakem veya bir hakem ve bir yayin/danisma
kurulu Uyesine degerlendirmek Uzere goénderir. Eger yazi bilimsel
degerliliginin ve orijinalliginin olmamasi, kritik hasta cocuk alanina ve
dergi okuyucu kitlesine hitap etmemesi gibi nedenlerle yayin/danisma
kurulu Gyelerinin veya hakem deg@erlendirmesini gerektirmiyorsa yazi
degerlendirme altina alinmaz.

Yazilarin bilimsel ve etik sorumluluklari yazarlara, telif hakki ise
Cocuk Acil ve Yogun Bakim Dergisi'ne aittir. Yazilarin igeriginden ve
kaynaklarin dogrulugundan yazarlar sorumludur. Yazarlar, yayin
haklarinin devredildigini belirten onay belgesini (Yayin Haklari Devir
Formu) yazilar ile birlikte géndermelidirler. Bu belgenin tim yazarlar
tarafindan imzalanarak dergiye gdénderilmesi ile birlikte yazarlar,
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goénderdikleri calismanin baska bir dergide yayinlanmadigi ve/veya
yayinlanmak Uzere incelemede olmadigi konusunda garanti vermis,
bilimsel katki ve sorumluluklarini beyan etmis sayilirlar.

MAKALE KATEGORILERI

Ozgiin Arastirma Makaleleri: Kritik hasta cocuk alaninda yapilimis
temel veya klinik arastirma makaleleridir. Kaynaklar ve ingilizce 6zet
gereklidir (Bkz. Yazi hazirh@ bolimu). En fazla 5000 sézcik (20 cift
aralikli sayfa), yedi tablo ve/veya resim, ek olarak ingilizce, Tilrkge 6zet
ve kaynaklariicermelidir. Etik kurul onayi calisma icinde bahsedilmelidir.

Olgu Sunumlan: Cocuk Acil Tip ve Gocuk Yodun Bakim alaninda
karsilasilan egitimsel ydnu olan klinik olgularin veya komplikasyonlarin
sunumudur. Bu bdélime yayim icin génderilen yazilarda daha énce
bilimsel literatirde siklikla bildirilmemis klinik durumlar, bilinen bir
hastaligin bildiriimemis klinik yansimalari veya komplikasyonlarini,
bilinen tedavilerin bilinmeyen yan etkilerini veya yeni arastirmalari
tetikleyebilecek bilimsel mesajlar icermesi gibi 6zellikler aranmaktadir.
Olgu sunumlari Turkge ve ingilizce bzet, giris, olgu sunumu ve sunulan
olguya yonelik tartismayi icermelidir. En fazla uzunluk 2000 sézcuk
(8 cift aralikli sayfa), 15 veya daha az kaynak, U¢ tablo veya resim
icermelidir.

Ozet Raporlar: On calisma verileri ve bulgulari, daha ileri arastirmalari
gerektiren kiclk sayill arastirmalar. Kaynaklar ve ingilizce 6zet
gereklidir (Bkz. Yazi hazirh@ bélumu). En cok uzunluk 3000 sézcik
(sekiz cift aralikl sayfa), ek olarak ingilizce ve Tirkge ézet, 15 veya
asagi sayida referans, (¢ tablo ve/veya sekil. Etik kurul onayi gereklidir.

Konseptler: Gocuk acil tip ve cocuk yodun bakim ile ilgili ve bu alani
gelistirmeye yonelik klinik veya klinik olmayan konularda yazilardir.
Kaynaklar ve ingilizce 6zet gereklidir. En gok uzunluk 4000 kelime
(16 cift aralikh sayfa), ek olarak ingilizce ve Tirkge ézet (her biri 150
kelimenin altinda) ve kaynaklar icermelidir.

Derleme Yazilar (Reviews): Cocuk acil tip ve cocuk yogun bakim
ile ilgili ve konuyla ilgili son ulusal ve dlnya literatlrlerini iceren
genis inceleme yazilaridir. Cocuk Acil ve Yogun Bakim Dergisi davetli
derleme yazisi yayimlamaktadir. Davetli olmayan derleme basvurulari
oncesinde editor ile iletisime gecilmelidir. En ¢cok 5000 kelime (20 cift
aralikl sayfa). Kaynak sayisi konusunda sinirlama yoktur. Derleme
yazma konusunda gerekli bilgi asagidaki makaleden elde edilebilir;
Burney RF, Tintinalli JE: How to write a collective review. Ann Emerg
Med 1987;16:1402.

Kanita Dayal Bilgi: Klinik ve tibbi uygulamalara ydnelik sorulara yanit
verebilen makaleler. Makale su bélumleri icermelidir; Klinik senaryo,
soru ve sorular, en iyi kanitin aragtirimasi ve segilmesi, kanitin ayrintil
incelenmesi ve kanitin uygulanmasi. En ¢ok 4000 kelime (15 cift
aralikh sayfa), ek olarak Tirkge ve ingilizce 6zet. Yazarlar kullandiklari
makalelerin kopyasini da ekte editdre géndermelidir.

Editére Mektup: Cocuk acil tip ve gocuk yogun bakim ile ilgili
konulardaki gorisler, ¢ézim 6nerileri, Cocuk Acil ve Yogun Bakim
Dergisi'nde veya diger dergilerde yayimlanan makaleler hakkinda
yorumlari igeren yazilardir. En ¢cok 1500 kelime (alti ¢ift aralikli sayfa),
ek olarak kaynaklar yer almaldir.

Nobet Oykiileri: Cocuk acil tip ve gocuk yodun bakimin dogasini
ve dinamizmini yansitan, cocuk acil tibbin ve cocuk yodun bakimin
mizahi yonuni yakalamis kisisel ve/veya ekip deneyimleri. En ¢ok
1000 sézcik icermelidir.
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MAKALE BASVURUSU

Makale Basvuru Anlasmasi: Her Cocuk Acil ve Yogun Bakim
Dergisi'nin yeni sayisindan veya istenildiginde Cocuk Acil Tip ve Yogun
Bakim Dernegi, Gocuk Acil ve Yogun Bakim Dergisi editérliginden
ve dergi web sitesinden elde edilebilir. TUm makale basvurulari icin
doldurulacaktir.

Makale Basvuru Mektubu: Yazar bu mektupta aragtirmasinin veya
yazisinin kisa aciklamasini, arastirmanin tipini (rastgele, cift kor,
kontrolli vs...), yazinin hangi kategori icin gdnderildigini, daha énce
bilimsel bir toplantida sunulup sunulmadigini ayrintisi ile belirtmelidir.
Ek olarak yazi konusunda baglantiya gegilecek kisinin adresi, telefon-
faks numaralar ve varsa e-mail adresi mektubun alt béliminde yer
almalidir.

MAKALE HAZIRLIGI

Bicim: Basvurusunu yaptidiniz yazinin kopyasini saklayin. Makale
cift aralikl olarak (1,5 aralik kullanmayin) A4 kagidina standart kenar
bosluklari (ttm kenarlardan ikiser santim) kullanilarak Arial yaz
formatinda 10 punto ile hazirlanmis olarak doért kopya goénderilmelidir.
Online bagvurularda basili kopya génderilmesine gerek yoktur.

Baslik Sayfasi: Bu sayfa baslik, yazarlarin tam isimleri, bir yazar icin ikiyi
asmayacak akademik derece, ¢alisma yapildigi anda yazarlarin adresi
sehri de icerecek sekilde, eger yazi her hangi bir bilimsel toplantida
sunulmus veya sunulmak icin kabul edilmis ise bu toplanti, kongre,
vb.'nin tarih, yer ve adi (buna iliskin kanit), alinan finansal destek ve
kimden oldugu, yaziya katkisi bulunan konstltan varsa ismi akademik
derecesi ve adresi, makalenin kelime sayisi (Tiirkge, ingilizce dzetler
ve referanslar harig), yazi konusunda baglantiya gegilecek kisinin ismi,
adresi, telefon-faks numaralari ve varsa e-mail adresi mektubun alt
bélumuinde yer almahdir.

Kér On Degerlendirme igin: Makalenin sayfalarinda ve Turkge-ingilizce
Ozet sayfalarinda yazarlarin isminin, akademik derecesinin, adresinin,
sehrinin yer almamasina dikkat edin. Bu sarti bulundurmayan
makaleler geri génderilebilir.

Tiirkge ve ingilizce Ozet: Ozglin makaleler ve 6zet raporlar 250 s6zcligli
asmayan hipotez veya amag, ydntemler, sonuclar, tartisma iceren
6zet bulundurmalidir. Konsept ve olgu sunumlari igin 150 kelimeyi
asmayan Tirkce ve ingilizce 6zet bulunmalidir. Anahtar sézciikler, her
tirll yazida Tirkge ve ingilizce dzetlerin altindaki sayfada 3-10 adet
verilmelidir. Anahtar s6zcuk olarak Turkiye Bilim Terimleri (http://www.
bilimterimleri.com)’nde ve Index Medicus'un Tibbi Konu Bagliklar'nda
(http://www.nIm.nih.gov/mesh Medical Subject Headings, MeSH) yer
alan terimler kullaniimalidir.

istatistiksel Testler: Galismalar istatistik alaninda deneyimli kisilerin
kontroliinde degerlendiriimelidir. Sonugclar icin gliven aralid, P
degerleri verilmelidir.

Yazi Igerigi: Aragtirma makaleleri agagidaki bélimleri igermelidir;

* Giris

* Gerec ve Yontem

* Bulgular

* Tartisma

* Calismanin Kisithliklari

* Sonug
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Degerler: Kullanilan madde, ilag, laboratuvar sonuclari degerlerinde
genel standartlara uyulmalidir. ilaglar: Jenerik isimler kullaniimalidir.
Kaynaklar: Kaynaklar cift aralikla ayrn bir sayfada yazilmaldir.
Kaynaklari makale iginde kullanim sirasina gére numaralandiriimalidir.
Alfabetik siralama yapilmamalidir. Ozet olarak yararlanilmis makaleler
icin parantez icinde ingilizce yazilar igin "abstract", Tiirkge yazilar igin
"6z" yaziimaldir. Bir kaynaktaki yazarlarin sadece ilk besi belirtiimeli,
geri kalanlar icin ingilizce kaynaklar igin "et al.", Tirkce kaynaklar
icin "ve ark." kisaltmasini kullanin. Kaynaklarin dogrulugu yazarlarin
sorumlulugundadir.

Ornekler;

* Makale: Raftery KA, Smith-Coggins R, Chen AHM. Gender-associated
differences in emergency department pain management. Ann Emerg
Med. 1995;26:414-21.

* Baskidaki Makale igin: Littlewhite HB, Donald JA. Pulmonary blood
flow regulation in an aquatic snake. Science 2002 (baskida)

« Kitap: Callaham ML. Current Practice of Emergency Medicine. 2nd
ed. St. Luis, MO:Mosby;1991.

« Kitap Bolimu: Mengert TJ, Eisenberg MS. Prehospital and emergency
medicine thrombolytic therapy. In: Tintinal-li JE, Ruiz E, Krome RL
(eds). Emergency Medicine: A Comprehensive Study Guide. 4th ed.
New York, NY:McGraw-Hill;1996:337-43.

« Kitaptan Bir Bolum igin, Bir Editér Varsa: Mc Nab S. Lacrimal surgery.
In: Willshaw H (ed). Practical Ophthalmic Surgery. NewYork: Churchill
Livingstone Inc, 1992: 191-211

 Tlrkge Kitap B6limi: Yilmaz HL. Gocuk Acil Mimarisi. iginde:
Karabdctoglu M, Yiimaz HL, Duman M (ed.ler). Cocuk Acil Tip:
Kapsamli ve Kolay Yaklasim. 1. Baski. istanbul, istanbul Tip Kitabevi,
2012:7-13

« Editérler Ayni Zamanda Kitabin icindeki Metin ya da Metinlerin Yazar
ise: Once alinan metin ve takiben kitabin ismi yine kelimeler bilyiik
harfle baslatilarak yazilir: Diener HC, Wilkinson M (editors). Drug-
induced headac-he. In Headache. First ed., New York: Springer-Verlag,
1988: 45-67

e Ceviri Kitaptan Alinti igin: Milkman HB, Sederer LI. Alkolizm ve
Madde Bagimliiginda Tedavi Secenekleri. Dogan Y, Ozden A, izmir M
(Cevirenler) 1. Baski, Ankara: Ankara Universitesi Basimevi, 1994: 79-
96

» Kongre Bildirileri i¢in: Felek S, Kilig SS, Akbulut A, Yildiz M. Gérsel
halUsinasyonla seyreden bir sigelloz olgusu.

XXVI. Turk Mikrobiyoloji

e Basilmamis Kurslar, Sunumlar: Sokolove PE, Needlesticks and
high-risk exposure. Course lecture presented at: American College
of Emergency Physicians, Scientific Assembly, October 12, 1998, San
Diego, CA.

* Tezden Alintiicin: Kilic C. Genel Saglik Anketi: Guvenirlik ve Gegerlilik
Calismasl. Yayinlanmamis Uzmanlik Tezi, Hacettepe Universitesi Tip
Fakultesi, Psikiyatri AD, Ankara: 1992

« internet: Fingland MJ. ACEP opposes the House GOP managed care
bill. American College of Emergency Physici-ans Web site. Available at:
http://www.acep.org/press/pi980724.htm. Accessed August 26,1999.
* Kisisel Danismanlik: Kigisel danismanlari kaynak géstermekten
kacinin. Fakat eger cok gerekli ise kisinin adi, akademik derecesi, ay, yIl



COCUK ACILTIP
VE YOGUN BAKIM
DERNEGI

bilgilerine ek olarak kisiden yazil olarak bu bilgiyi kullanabileceginize
dair mektubu makale ile birlikte génderin.

Tablolar: Tablolar verileri 6zetleyen kolay okunur bir bicimde olmalidir.
Tablo'da yer alan veriler, makalenin metin kisminda yer almamalidir.
Tablo numaralari yazida ardisik yer aldidi bigcimde verilmelidir. Metinde
tablolar isaret eden cumle bulunmalidir. Her tablo "Kaynaklar"
sayfasindan sonra her sayfaya bir tablo gelecek sekilde génderilmelidir.
Tablolar hazirlanirken sayfa kenari kurallarina uyulmalidir. Metin iginde
her tabloya atifta bulunulduguna emin olunmalidir. Yazi igindeki grafik,
sekil ve tablolar “Arabik” sayilarla numaralandirimalidir. Her tablo ayri
bir sayfaya cift aralikl olarak basiimalidir. Tablolari metindeki siralarina
g6re numaralayip, her birine kisa bir baslik verilmelidir. MS Word 2000
ve Ustl strimlerde otomatik tablo segeneginde "tablo klasik 1" ya da
"tablo basit 1" segeneklerine gére tablolar hazirlanmalidir. Yazarlar
aciklamalar baglkta degil, dipnotlarda yapmalidir. Dipnotlarda
standart olmayan tim kisaltmalar agiklanmalidir. Dipnotlar icin sirasiyla
asagidaki semboller kullanilimalidir: (*,4, ™, §,ii,,**,++,~ ™).
Sekiller/Resimler: Seklin/Resmin icerdigi bilgi metinde
tekrarlanmamalidir. Metin ile sekilleri/resimleri isaret eden cumle
bulunmaldir. Resimler EPS veya TIF formatinda kaydedilmelidir. Renkli
resimler en az 300 DPI, gri tondaki resimler en az 300 DPI ve cizgi
resimler en az 1200 DPI ¢ézinurlukte olmaldir.

DERGI POLITIKALARI

Orijinal Yazi: Yeni bilgi ve veri iceren makaleler daha énce bir bilimsel
dergide yayinlanmamis ve yayinlanmasi igin ayni anda bir bagka
dergiye basvurulmamis olmalidir. Bu sinirlama 6zet halinde bilimsel
toplanti ve kongrelerde sunulmus calismalar igin gecerli degildir.
Birden Fazla Yazar: Makalede yer alan tum yazarlar makalenin
icerigindeki  bilgilerin  sorumlulugunu ve makale hazirlanma
basamaklarindaki gérevleri paylasirlar.

Istatistiksel Danisman: istatistiksel analiz iceren tim makaleler
istatistik uzmanina danigilmis olmalidir. Yazarlardan biri ya da yazarlarin
disinda belirlenmis ve istatistik konusunda deneyimli ve yetki sahibi bir
kisi bu analizin sorumlulugunu iistlenmelidir. istatistiksel degerlendirme
icin kullanilan istatistik uzmaninin ismi baslik sayfasinda belirtiimelidir.

Rastgele Kontrolli Calismalar: Dergi bu tip galismalar yayinlamayi
yeglemektedir.

izinler: Makalede yer alan herhangi bir resim, tablo vs. Daha énceden
baska bir bilimsel dergi veya kitapta yayinlanmis ise bu tablo ve
resimlerin kullanilabilirligine dair yazi ainmasi gerekmektedir.

Yayin Degerlendirme Kurulu izni: Yazarlar, eger calismalari insan ve
hayvanlar Uzerinde arastirmayi gerektiriyorsa, yayin degerlendirme
kurulundan (arastirma etik kurullari) yazili onay belgesini almalidirlar.

DEGERLENDIRME VE BASIM SURECI

On degerlendirme: Dergi kér 6n dederlendirmeyi tim makale tipleri
icin uygulamaktadir. Tim makaleler dergi editéri tarafindan incelenir
ve uygun bulunan makaleler 6n degerlendirme amaciyla danigsmanlara
(editor yardimcilarina) iletilir. Dergi editérinden dogrudan yazara geri
gonderilen yazilar Cocuk Acil ve Yogun Bakim Dergisi'nde basilamaz.
Basvuru ile derginin 6n degerlendirmeye alinma arasinda gecen sure
en ¢ok 15 gunddr. Yazinin alindigina ve durum bildirir mektup dergi
editérince yazara bu sure icinde bildirili. Dergide basimi uygun
bulunmayan makaleler geri génderilmez.
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Tum makaleler editrlerce dergi yazim kurallari ve bilimsel icerik
acisindan degerlendirilirler. Gerekli goéruldiginde yazida istenen
degisiklikler yazara editorlerce yazili olarak bildirilir.

Yazinin Sorumlulugu: Yazarlar basiimis halde olan makalelerinde
bulunan bilgilerin tim sorumlulugunu Ustlenirler. Dergi bu makalelerin
sorumlulugunu Ustlenmez. Yazarlar basili haldeki makalenin bir
kopyasini alirlar.

Basim Hakki: Dergide basiimis bir makalenin tamami veya bir kismi,
makaleye ait resimler veya tablolar Gocuk Acil ve Yogun Bakim Dergisi
editdrt ve Cocuk Acil Tip ve Yogun Bakim Dernegi Yonetim Kurulu,
bilgisi ve yazili izni olmadan bagka bir dergide basilamaz.

Gerekli Bilgiler: Dergi editorleri 6n degerlendirme slrecinde gerek
duyduklarinda makalenin dayandirildigi verileriincelemek icin yazardan
isteyebilirler. Bu nedenle yazara kolay ulasimi saglayacak adres ve
diger iletisim araclarinin baslik sayfasinda yer almasi 6nemlidir.

Ek: Yayin kurulu, yazarlarn iznini alarak yazida degisiklikler yapabilir.
Editér ve dil editérd dil, imla ve kaynaklarin Index Medicus'ta gectigi
gibi yazilmasinda ve benzer konularda tam yetkilidir.

Makale yayinlanmak tzere goénderildikten sonra yazarlardan higbiri,
tum yazarlarin yazil izni olmadan yazar listesinden silinemez, ayrica
yeni bir isim yazar olarak eklenemez ve yazar sirasi degistirilemez.
dlgﬁm Birimleri: Uzunluk, agirlik ve hacim birimleri metrik (metre,
kilogram, litre) sistemde ve bunlarin onlu katlar seklinde rapor
edilmelidir. Sicakliklar celsius derecesi, kan basinci milimetre civa
cinsinden olmalidir. Olgii birimlerinde hem yerel hem de Uluslararasi
Birim Sistemleri'ni (International System of Units, Sl) kullanmalidir. ilag
konsantrasyonlari ya Sl ya da kutle birimi olarak verilir, secenek olarak
parantez icinde verilebilir.

Kisaltmalar ve Semboller: Sadece standart kisaltmalari kullanin,
standart olmayan kisaltmalar okuyucu icin ¢ok kafa karistirici olabilir.
Baslikta kisaltmadan kacginiimalidir. Standart bir 6lciim birimi olmadikca
kisaltmalarin uzun hali ilk kullanihslarinda acik, kisaltiimis hali parantez
icinde verilmelidir.

Tesekktir(ler)/Acknowledgement(s): Yazinin sonunda kaynaklardan
once tesekkur(ler)/ acknowledgement(s) bélimine yer verili. Bu
bélimde yazi hazirlanirken icerige, dlzene, bilgilerin istatistiksel
analizine katkilari olanlar belirtilebilir.

Kaynaklara Ek: Tek tip kurallar esas olarak Amerikan Ulusal
Tip Katuphanesi (National Library of Medicine, NLM) tarafindan
uyarlanmis olan bir ANSI standart stilini kabul etmigtir. Kaynak atifta
bulunma érnekleri icin yazar(lar) http://www.nlm.nih.gov/bsd/uniform_
requirements.html sitesine basvurabilir(ler).

Dergi isimleri Index Medicus'taki sekilleriyle kisaltimalidir. Ayri bir yayin
olarak yillik basilan ve Index Medicus'un Ocak sayisinda da liste olarak
yer alan Index Medicus'taki Dergiler Listesi'ne (List of Journals Indexed
in Index Medicus) basvurulabilir. Liste ayrica http://www.nIm.nih.gov
sitesinde de elde edilebilir.

ETIK

Bilimsel Sorumluluk: Makalelerin bilimsel kurallara uygunlugu
yazarlarin sorumlulugundadir. Tim yazarlarin génderilen makalede
akademik ve bilimsel olarak dogrudan katkisi olmalidir. Bu baglamda

"yvazar' yayinlanan bir arastirmanin kavramsallastirimasina ve
desenine, verilerin elde edilmesi, analizi ya da yorumlanmasina belirgin
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katki yapan, yazinin musveddesi ya da bunun igerik acisindan elestirel
bicimde gdzden gecirilmesinde gbrev yapan birisi olarak goérulur. Yazar
olabilmenin diger kosullar ise, makaledeki gcalismayi planlamak veya
icra etmek ve/veya makaleyi yazmak veya revize etmektir.

Fon saglanmasi, veri toplanmasi ya da arastirma grubunun genel
supervizyonu tek baslarina yazarlik hakki kazandirmaz. Yazar olarak
gbsterilen tim bireyler sayilan tim oél¢utleri karsilamalidir ve yukaridaki
olcutleri karsilayan her birey yazar olarak gosterilebilir. Cok merkezli
calismalarda grubun tim UGyelerinin yukarida belirtilen sartlar
karsilamasi gereklidir. Yazarlarin isim siralamasi ortak verilen bir karar
olmaldir. TUm yazarlar yazar siralamasini telif hakki devri formunda
imzali olarak belirtmek zorundadirlar.

Yazarlik icin yeterli 6lgutleri karsilamayan ancak calismaya katkisi olan
tum bireyler "tesekkir/bilgiler" kisminda siralanmalidir. Bunlara 6rnek
olarak ise sadece teknik destek sadlayan, yazima yardimci olan ya da
sadece genel bir destek saglayan kisiler verilebilir. Finansal ve materyal
destekleri de belirtiimelidir.

Yaziya materyal olarak destek veren ancak yazarlik icin gerekli dlgutleri
karsilamayan kisiler "klinik arastiricilar" ya da "yardimci arastiricilar"
gibi basliklar altinda toplanmali ve bunlarin iglevleri ya da katilimlari
"bilimsel danmismanlik yapt", "calisma 6nerisini gézden gegirdi", "veri
topladi" ya da "galisma hastalarinin bakimini Gstlendi" gibi belirtiimelidir.
Tesekkur (acknowledgement) kisminda belirtilecek bu bireylerden de
yazili izin alinmasi gerekir.

Etik Sorumluluk: Cocuk Acil ve Yodun Bakim Dergisi, 1975
Helsinki Deklarasyonu’nun 2013 vyilinda revize edilen insan
Deneyleri Komitesi'nin (https://www.wma.net/policies-post/wma-
declaration-of-helsinki-ethical-principles-for-medical-research-
involving-human-subjects/) etik standartlarina uymayi ilke edinmis
bir dergidir. Bu ylzden Cocuk Acil ve Yogun Bakim Dergisi'nde
yayinlanmak Uzere goénderilen klinik deneylere katilan saghkl
bireyler/hastalarla ilgili olarak belirtilen komitenin etik standartlarina
uyuldugunun mutlaka belirtiimesi ve deneyin tariine goére gerekli
olan yerel veya ulusal etik komitelerden alinan onay yazilarinin yazi
ile birlikte gébnderilmesi ve ayrica deneye katilan kisi/hastalardan ve
hastalar eger temyiz kudretine sahip degilse hastalarin vasilerinden
yazili bilgilendiriimis onam (informed consent) alindigini belirten
bir yazi ve tim yazarlar tarafindan imzalanmis bir belgenin editére
gonderilmesi gerekir.

Butip calismalarinvarligindayazarlar, makalenin Yontem(ler) bélimiinde
bu prensiplere uygun olarak galismayi yaptiklarini, kurumlarinin etik
kurullarindan ve calismaya katiimis insanlardan bilgilendirilmis onam
(informed consent) aldiklarini belirtmek zorundadirlar. Galismada
"deney hayvan" kullanilmis ise yazarlar, makalenin Y&ntem(ler)
boélimunde "Guide for the Care and Use of Laboratory Animals" (www.
nap.edu/catalog/5140.html) ilkeleri dogrultusunda calismalarinda
hayvan haklarini koruduklarini ve kurumlarinin etik kurullarindan onay
aldiklarini belitmek zorundadirlar.
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Hayvan deneyleri rapor edilirken yazarlar laboratuvar hayvanlarinin
bakimi ve kullanimi ile ilgili kurumsal ve ulusal rehberlere uyup
uymadiklarini yazili olarak bildirmek zorundadirlar.

Olgu sunumlarinda da hastanin kimliginin ortaya ¢ikip, gikmamasina
bakilmaksizin hastalardan, (ya da anne baba, ya da vasilerinden)
"bilgilendirilmis onam" (informed consent) alinmalidir.

Makalelerin etik kurallara uygunlugu yazarlarin sorumlulugundadir.
Cocuk Acil ve Yogun Bakim Dergisi, yayinladigi makalelerin konu ile
ilgili en iyi etik ve bilimsel standartlardan olmasini, buna karsilik ticari
kaygilara dayanmamasi sartini gézetmektedir.

Editor ve yayinci, reklam amaci ile dergide yayinlanan ticari Grinlerin
ozellikleri ve aciklamalar konusunda hicbir garanti vermemekte ve
sorumluluk kabul etmemektedir. Eger makalede dogrudan veya dolayli
ticari baglanti veya calisma icin maddi destek veren kurum mevcut
ise yazarlar; kaynak sayfasinda, kullanilan ticari Grin, ilag, ilag firmasi
vb. ile ticari hicbir iligkisinin olmadigini veya varsa nasil bir iligkisinin
oldugunu (konstltan, diger anlagsmalar) bildirmek zorundadir.

Hastalar ve Calismaya Katilanlarin Gizlilik ve Mahremiyeti: Hastalardan
izin alinmadan mahremiyet bozulamaz. Hastalarin ismi, isimlerinin bas
harfleri ya da hastane numaralari gibi tanimlayici bilgiler, fotograflar ve
soy agaci bilgileri vb. bilimsel amagclar agisindan ¢ok gerekli olmadikga
ve hasta (ya da anne baba, ya da vasi) yazili aydinlatimis onam
vermedikce basiimazlar.

Ozellikle olgu bildirimlerinde, cok gerekli olmadikga hasta ile
ilgili tanimlayict ayrintilar cikariimahdir. Ornegin; fotograflarda g6z
bolgesinin maskelenmesi kimligin gizlenmesi igin yeterli degildir. E§er
veriler kimligin gizlenmesi icin degistirildiyse yazarlar bu degisikliklerin
bilimsel anlami etkilemedigi konusunda guvence vermelidirler.
Bilgilendirilmis onam alindidi da makalede belirtiimelidir.

Editor, Yazarlar ve Hakemlerle iliskiler: Editér, makalelerle ilgili bilgileri
(makalenin alinmasi, icerigi, gbézden gecirme sirecinin durumu,
hakemlerin elesgtirileri ya da varilan sonug) yazarlar ya da hakemler
disinda kimseyle paylasmamalidir.

Editér hakemlere gbzden gecirme icin gonderilen makalelerin,
yazarlarin 6zel mulku oldugunu ve bunun imtiyazl bir iletisim oldugunu
acikca belirtir. Hakemler ve yayin kurulu Uyeleri topluma agik bir sekilde
makaleleri tartisamazlar.

Hakemlerin kendileri icin makalelerin kopyalarini ¢cikarmalarina izin
verilimez ve editérin izni olmadan makaleleri bagskasina veremezler.
Hakemler gdzden gecirmelerini bitirdikten sonra makalenin kopyalarini
yok etmeli ya da editére gdndermelidirler. Dergimiz editéri de
reddedilen ya da geri verilen makalelerin kopyalarini imha etmektedir.
Hakemin, yazarin ve editérin izni olmadan hakemlerin gbdzden
gecirmeleri basilamaz ve aciklanamaz. Hakemlerin kimliginin gizli
kalmasina 6zen gésteriimelidir. Bazi durumlarda editériin karariyla,
ilgili hakemlerin makaleye ait yorumlari ayni makaleyi yorumlayan
diger hakemlere gonderilerek hakemlerin bu slregte aydinlatimasi
saglanabilir.
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INSTRUCTION FOR AUTHORS

The Journal of Pediatric Emergency and Pediatric Intensive Care which
has been started to be published in 2014. It is a double-blind peer-
reviewed journal that publishes national and international articles. The
Journal of Pediatric Emergency and Pediatric Intensive Care publishes
the scientific articles that are written about emergency medicine,
emergency health services, critical patient care and intensive care
issues. The journal publishes original research, case reports, reviews,
articles like letter to the editor, clinical reports, medical opinions and
related educational and scientific notifications. The basic sections of
the contents are composed of medical systems of pediatric emergency,
academic pediatric emergency medicine and education, management
of pediatric emergency department, disaster and environmental
emergency, trauma, case reports, adolescence emergencies, pediatric
emergencies, new born emergency, health policy, ethics, intoxication,
pediatric emergency nursery, pediatric intensive care nursery, preventive
medicine, Pediatric intensive care, critical diseases, critical patient
management, diagnostic methods, sepsis and septic shock, organ and
system failures, intensive care technology, invasive and non-invasive
monitorization, invasive and non-invasive ventilation, extra-corporal
body support systems, ethical assessment, laboratory, emergent
radiology and interventional procedures.

Editors and Editorial board are determined by the Administrative Board
of Pediatric Emergency Medicine and Intensive Care Association
periodically in every 3 years at January.

Manuscripts written in Turkish should be in accordance with the Turkish
Dictionary and Writing Guides of the Turkish Language Association.
(http://www.tdk.gov.tr/)

The Journal of Pediatric Emergency and Pediatric Intensive Care does
not charge any article submission or processing fees.

All manuscripts submitted to the The Journal of Pediatric Emergency
and Pediatric Intensive Care are screened for plagiarism using the
‘iThenticate’ software. Articles may get rejected or returned due to the
result of plagiarism controlling.

The Journal of Pediatric Emergency and Pediatric Intensive Care is
published as including original articles (original research article, case
report, book critics, letter to editor, review, guides) not less than 50%
and as a number not less than 15 in total per year. In every issue, at least
5 research articles, case reports and/or reviews not more than research
article number. Reviews are prepared due to the invitation of editor.

All of the reviewers decisions, samples of submitted manuscripts with
signature and corrections are preserved at least for 5 years in the
journal’s archive.

Articles in the journal are published in content pages and article title
pages, as classified according to their types (research, case report,
short report, review, letter to editor etc.)

English abbreviation is recorded as ‘J Pediatr Emerg Intensive Care
Med”.

The Review Process

The manuscripts sent to the Journal of Pediatric Emergency and Pediatric
Intensive Care are firstly evaluated by the editor. Editor checks up every
manuscript whether they are worth to evaluate or not, and assigns an
assistant for each. If editor and the assistant find the manuscript worth to
evaluate, they send it to two reviewers or one reviewer with one editorial
board member for evaluation. The manuscript is not under evaluation
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if it is does not require the evaluation of the reviewer or editorial board
members because that it has no scientific value and not original, or it
does not fit to the reader population.

Scientific and ethical responsibility of the articles belong to the writer,
but copyright belongs to the Journal of Pediatric Emergency and
Pediatric Intensive Care. The authors are responsible for the content
and resources of the articles. The authors should send the certificate
of approval(Copyright Transfer Form) with their articles which states
that copyright is transferred to the journal. These certificate documents
written by the authors means the writers declare their scientific
responsibilities and guarantee that the study had never been published
or not to be published in near future by another journal.

MANUSCRIPT TYPES

Original Research Articles: Basic or clinical research articles about
critical pediatric patient. References and English summary are required
(see writing preparation section). At most 5000 words (20 double spaced
pages), 7 tables and/or figures, additionally abstract and references in
Turkish and English. Ethics committee approval should be mentioned
in the study.

Case Reports: Presentation of clinical cases having educational value
that are faced about Pediatric Emergency medicine and Pediatric
Intensive Care. For the manuscripts sent to this part, we are looking
for the clinical cases that are infrequently reported in scientific literature
previously, unreported clinical reflections or complications of a well
known disease, unknown adverse reactions of known treatments, or
case reports including scientific message that might trigger further new
research, preferably. Case reports should include Turkish and English
abstract, case and discussion. It should include 2000 words (8 double
spaced pages), 15 or less references, three tables or pictures.

Abstract Reports: Researches with small numbers that have preliminary
study data and findings which require further studies. References and
English abstract required (see Manuscript Preparation section). At most
3000 words in length (8 double spaced pages), additionally English and
Turkish abstract, 15 or less references, 3 tables and/or figures. Ethics
committee approval required.

Concepts: Clinical or non-clinical manuscripts about Pediatric
Emergency Medicine and Pediatric Intensive Care issues and about
improvement of this field. References and English abstract required. At
most 4000 words (16 double spaced pages), additionally English and
Turkish abstract (each less than 150 words) and references must be
included.

Review Articles: Extent investigation writings including latest national
and worldwide literature about Pediatric Emergency and intensive
care issues. Journal of Pediatric Emergency and Intensive Care
publishes invited review articles. A contact with the editor should be
provided before the submission of uninvited reviews. At most 5000
words (20 double spaced pages). There is no limitation about number
of references. Related information is available in the following article;
Burney RF, Tintinalli JE: How to write a collective review. Ann Emerg Med
1987;16:1402.

Evidence based Information: Articles that could answer to the
problems of clinical and medical applications. The article should include
these sections; clinical vignette, questions and problems, research and
selection of the best evidence, detailed examination of the evidence and
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implementation of the evidence. At most 4000 words (15 double spaced
pages), additional Turkish and English abstract. Authors should also
send the copies of the articles to the editor.

Letter to Editor: These are the articles that include opinions and
solution advises about the pediatric emergency medicine and pediatric
intensive care issues, comments about the articles published in journal
of Pediatric Emergency and Pediatric Intensive Care or other journals.
At most 1500 words (6 double spaced pages), additionally references
should be included.

Seizure Stories: Personal or team experiences reflecting the nature and
dynamism of Pediatric Emergency Medicine and Pediatric intensive care
issues which also considers the humor of pediatric emergency medicine
and pediatric intensive care. At most 1000 words should be included.

MANUSCRIPT SUBMISSION

Manuscript Submission Agreement: It is available in every new print
of Pediatric Emergency and Intensive Care journal and if required it may
also be provided through Pediatric Emergency Medicine and Intensive
Care Association, editorial of the journal and also found in the web site
of the journal. It should be filled in all article submissions.

Cover Letter: Author, in this letter, should imply the short explanation
of his research or writing, type of the study (random, double-blind,
controlled etc.), the category it is sent for, whether it had been presented
in a scientific meeting or not, in details. Additionally, the address, phone
and fax numbers and e-mail address of the person for contact about the
writing should be present at the lower pole of the letter.

MANUSCRIPT PREPARATION

Format: Preserve the copy of the manuscript you applied for. Article
should be sent as 4 copies which is written as double spaced (do not
use 1,5 space) on A4 paper with standard side spaces (2 cm away from
each side) in format of Arial 10 point writing style. No need for printed
copy for the online submissions.

Main Page: This page including title, full name of the authors, academic
degree not more than two for each author, address and city of the
authors at time of writing; if the manuscript was presented or excepted
to be presented at any scientific meeting, the date, place and the name
of that meeting (related evidence), financial support and the owner of
it, if there is a consultant, the name, academic degree and address,
the count of the words of article (except Turkish, English abstracts and
references), the name, address, phone-fax numbers and e-mail address
of the contact person all should be located at the bottom of the letter.

For Blind Preliminary Assessment: Be sure that no name, academic
career, address or city of authors is present on the pages of article and
Turkish-English abstracts. The articles which don’t obey this rule can be
rejected and returned.

Turkish and English Abstract: Original articles and summary reports
should have an abstract including hypothesis or aim, methods, results
and conclusions not more than 250 words totally. Turkish and English
abstracts not more than 150 words should be included for concepts and
case reports. Key words should be given as 3-10 pieces for any kind of
writings, below the page of Turkish and English abstracts. The terms
found in Turkiye Bilim Terimleri (http://www.bilimterimleri.com) and
medical topics of Index Medicus (http://www.nlm.nih.gov/mesh Medical
Subject Headings, MeSH) should be used as Key words.
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Statistical Tests: Studies should be assessed under the control of
individuals experienced in statistics. Confidence interval and P values
should be given for the results.

Contents of the Article: Research articles should include following
sections;

¢ Introduction

* Material and Methods
* Results

* Discussion

e Limitations of the study
» Conclusions

Values: General standards should be obeyed considering the material,
drug and laboratory result values used in study.

References: References should be written on a separate page in
double spaces. References should be numbered according to the order
they are used in the article. No alphabetic order should be done. For the
articles referred as abstracts, it should be written in parenthesis as “6z”
for Turkish manuscripts and “abstract” for English manuscripts. Only the
first five authors of a reference, the remaining ones should be implied
as “et al.” for English manuscripts and “ve ark.” for Turkish manuscripts.
The authenticity of the reference is of the responsibility of the author.
Examples;

* Article: Raftery KA, Smith-Coggins R, Chen AHM. Gender-associated
differences in emergency department pain management. Ann Emerg
Med. 1995;26:414-21.

* For Article in Printing: Littlewhite HB, Donald JA. Pulmonary blood flow
regulation in an aquatic snake. Science 2002 (in print)

» Book: Callaham ML. Current Practice of Emergency Medicine. 2nd ed.
St. Luis, MO:Mosby;1991.

* Book chapter: Mengert TJ, Eisenberg MS. Prehospital and emergency
medicine thrombolytic therapy. In: Tintinal-li JE, Ruiz E, Krome RL (eds).
Emergency Medicine: A Comprehensive Study Guide. 4th ed. New York,
NY:McGraw-Hill;1996:337-43.

» For a part of Book, If there is Editor: Mc Nab S. Lacrimal surgery.
In: Willshaw H (ed). Practical Ophthalmic Surgery. NewYork: Churchill
Livingstone Inc, 1992: 191-211

* Turkish book Section: Yilmaz HL. Pediatric Emergency Architecture.
Including: Karabdctioglu M, Yilmaz HL, Duman M (ed.ler). Pediatric
Emergency Medicine: Comprehensive and Easy Approach. 1. Edition.
istanbul, istanbul Tip Kitabevi, 2012:7-13

* If editors are also the writers of the text or the texts in the book: First
the name of the text cited and the name of the book is written with the
words starting with Capital letters: Diener HC, Wilkinson M (editors).
Drug-induced headac-he. In Headache. First ed., New York: Springer-
Verlag, 1988: 45-67

» For citation from Translated Book: Milkman HB, Sederer LI. Treatment
Options in Alcoholism and Substence Abuse. Dogan Y, Ozden A, izmir
M (Cevirenler) 1. Edition, Ankara: Ankara University Publish House,
1994: 79-96

» For Congress Reports: Felek S, Kilic SS, Akbulut A, Yildiz M. A Case of
Shigellosis accompanied by Visual Hallucination.

XXVI. Turkish Microbiology
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e Un-published Courses, Presentations: Sokolove PE, Needlesticks
and high-risk exposure. Course lecture presented at: American College
of Emergency Physicians, Scientific Assembly, October 12, 1998, San
Diego, CA.

* For citation from a Thesis study: Kilic C. General Health Survey:
Reliability and Validity Study. Un-published Proficiency Thesis, Hacettepe
University Faculty of Medicine, Department of Psychiatry, Ankara: 1992

« internet: Fingland MJ. ACEP opposes the House GOP managed care
bill. American College of Emergency Physici-ans Web site. Available at:
http://www.acep.org/press/pi980724.htm. Accessed August 26,1999.

* Personal Consultancy: Avoid referring to Personal Consultants.
However if it is very inevitable, record the name, academic degree, date
and send a letter which ensures the approval of consultant person that
we could use this knowledge.

Tables: Tables should be legible summarizing the data. Data in the
table should not be present in the text of the article. Table numerization
should be respectively as located in the text. A sentence pointing the
table should be present in the text. Each table should be sent as located
one table in one page order after “References” page. Page site rules
should be obeyed while the tables are prepared. Be sure that each table
is referred in the text. Graphics, figures and tables in the text should
be numbered by “Arabic” numbers. Each table should be printed in a
separate page as double spaced.

A short title should be set for each table by numerating them in the
order as they ae in the text. MS Tables should be prepared due to “table
classic1” or “table simple 1” automatic table options of Word 2000 end
further versions. Authors should write explanations in footnotes, not
in titles. All abbreviations which are not standard should be explained
in footnotes. The following symbols should be used for the footnotes
respectively: (*,4, ™, §,ii, ,**,++,7 ™).

Figures/Pictures: Information in the Figure/Picture should not be
repeated in the text. A sentence pointing out the figure/picture should
be present in the text. Pictures should be recorded in EPS or TIF format.
Colorful pictures must be at least 300 DPI, pictures in grey tone at least
300 DPI and drawings at least 1200 DPI resolution.

JOURNAL POLICY

Original Article: Articles which include new information and data should
not have been printed in another scientific journal before or should not
have been applied to any journal, to be printed. This limitation is not
valid for the studies that have been presented as a summary in previous
scientific meeting or congress.

More than One Author: All of the authors included in the article share
the responsibility of the information and duties during the steps of
preparation of the article.

Statistical Editor: All articles including statistical analysis should be
consulted to a statistical consultant. One of the authors or someone
other than authors who is experienced and licensed in statistics should
take the responsibility of this analysis. The name of the person used for
statistical analysis should be specified on the main page.

Random Controlled Studies: This journal favors these kind of studies.
Permissions: Any picture, table etc. in the article, if it has been published
in any scientific journal or book before, a document must be provided
regarding the availability of them.
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Ethics Committee Approval Permission: Authors should get the
written approval forms from editor assessment board (research ethical
board), if their study requires research on human and animals.

EVALUATION AND PUBLICATION PROCESS

Preliminary Evaluation: Journal applies blind preliminary assessment
for all article types. All articles are examined by journal editor and the
appropriate ones are sentto consultants (editor assistants) for preliminary
assessment. The writings that are sent from the editor of journal directly
to the writer can not be printed in the Journal of Pediatric Emergency
and Intensive Care. The duration period between the application and the
preliminary assessment time is maximum 15 days. Letter informing the
status about writing is reported by editor to the author, in this period. The
articles which are found inappropriate are not sent back.

All articles are assessed by editors regarding the journal writing rules
and scientific contents. When necessary, required changes in the writing
are reported to the author in a written letter by editors.

Manuscript Responsibility: Authors take all the responsibility of
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EDITORDEN / EDITORIAL

Agustos ay ulusal ve uluslararasi bilimsel toplulugumuz i¢in cok aci bir ay oldu. Bilim toplulugumuzun
en caliskan, uretken, guvenilir bilgini sevgili Tolga Fikri Kéroglu’muzu kaybettik. O’'nun bir kaza
sonucu yasamini yitirmesini kabullenemiyoruz. Oysa her konuda dikkatli, olumsuz olasiliklara
- e énceden hazirlikli olan ve hepimize bu konuda 6rnek bir insandi. islevsel bir mtikemmelliyetciligi
L T vardi, mukemmeliyetciligi yasamda engelleyici degdil ¢dzum Uretici olur ve hazirladidi protokoller,

W olusturdugu kurallar pratikte de calisirdi, guivenli bir is akisi saglardi. Bu olagandstu 6zelliklerinden
\ / biriydi ve cocuk acil yogun bakim topluluguna ¢ok buyuk katkilar sunmasina neden olmustu, hepimize
L a ornek olmus, biz de benzerlerini yapmaya galismistik, O'nunki kadar basaril olmasa da...

Galigskanlid, ddrdstltigu, dostlugu, nezaketi, ictenligi O’nun karakterinin birkac 6zelligi idi. Nezaketi, agik sozIdligund
engellemez, bir konuda fikir almak istedigimizde en dogru saptamalari yapar bize séylerdi. Bir fikrimizi, projemizi
olgunlagtirma asamasinda Tolga ile konusurken stresimiz had safhada olurdu “Acaba begenecek mi? Acaba eksigimiz
var mi?” diye... Begenmezse veya eksikler, gereksiz ayrintilar saptarsa nezaketi elden birakmayarak, ama séyleyeceklerini
eksiltmeden tek tek goruslerini sunardi. Sonucta daha kaliteli bir calisma ortaya cikar ya da projeden/fikirden vazgecerdik.

Gocuk acilin ve gocuk yogun bakimin bu tlkede temellerini birkac arkadasla birlikte atarken, sevgili dostum Tolga Kéroglu
ile saatler suren telefon konusmalarimizi, onunla gunler, haftalar stren camiamizin sorunlarini ve ¢ozdm dnerilerini igeren
raporlarimizi hazirlayis strecimizi, birbirimizi gekinmeden elestirilerimizi, elestirilere giicenme olup olmadigini anlamak igin
telefonla birbirimizi yoklamalarimizi unutamayacagim, eminim ayni durum baska arkadaslarla da sevgili Tolga arasinda
yasanmigtir.

Onsuz biz, biz olamayaca@iz artik, hep eksik kalacadiz. O’'nun yeri dolmaz, olasi dedil... O eksigi kapatamayacadiz, bu
kesin, ama O’'nu mutlu etmek icin artik daha ¢ok calismaliyiz. Bu camiayr Dunya’da en iyi sekilde temsil etmeliyiz, drnek
gosterilir hale getirmeliyiz, Avrupa’da en iyi halde olmamizi yeterli gérmeyip ABD, Kanada, Avustralya duzeyine cikmallyiz.
Daha 6nce yaptigimiz gibi tlkemizdeki “en dst dizey yoneticileri” bilgilendirmeye ve kaliteli saglik hizmeti sunumunun
onundeki engelleri asma konusundaki ¢6zum Onerilerimizin uygulanmasi konusundaki israrli girisimlerimizi surddrmeye
devam etmeliyiz.

Sen huzurlu uyu, gézuin arkada kalmasin, ama bize bulundugun yerden destek vermeye devam et Ittfen. Sen kalbimizde
hep kalacaksin, hep bizimle birlikte olacaksin, her toplantimizda sen de olacaksin. Ruhun huzurlu olsun, Allah yerini
ucmag yapsin insallah... Allah, bize de dayanma gucu ve sabir versin...

Hoscakal demeyecegiz, hep bizimle kal, destegine her zaman ihtiyacimiz olacak dostum..

Dr. Hayri Levent YILMAZ
Editér
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Abstract

The objective of this review was to provide a summary of the current
literature on heated humidified high-flow nasal cannula therapy
(HFNCQ), discuss the mechanism of action, describe how HFNC is
used, indications for use, and safety and efficacy in the pediatric
emergency department (PED). A computer-based literature search
through January 2019 was conducted using MEDLINE (PubMed)
and Google Scholar. We included all original studies on HFNC use
in pediatric patients in the PED. Our search identified fourteen
studies that met the search criteria and all were reviewed by the
authors. The majority of patients (1867, 67%) included in these
studies were children with acute bronchiolitis. While, most of the
studies concluded that HFNC was more effective than standard
oxygen therapy in reducing respiratory rate, heart rate, endotracheal
intubation rate and pediatric intensive care unit (PICU) admission,
the limited data suggest that HFNC had similar effect to continuous
positive airway pressure in patients with acute bronchiolitis.
There is no general practice about the initiation and weaning of
HFNC yet. Although a small number of adverse effects have been
reported, HFNC therapy was usually safe. HFNC is a useful treatment
modality for children with acute bronchiolitis. In the acute setting,
it was shown to decrease respiratory rate, heart rate, RS, need for
endotracheal intubation, and PICU admission. However, there is
limited data on the initiation process, flow rate, and standardized
protocol for weaning patients off HFNC. Further studies are needed
to address these issues.

Keywords: Child, emergency department, oxygenation, heated
humidifier, humidification, high flow gas

Bu derlemenin amaci, ¢ocuk acil serviste (CAS) kullanilan isitiimis
nemlendiriimis  ylUksek akimli nazal kanll oksijen (YANKO)
tedavisi ile ilgili literatUriin gdzden gecirilmesi ve bu tedavinin
etki mekanizmasinin, kullanim endikasyonlarinin, etkinliginin ve
guvenilirliginin tartisiimasidi. MEDLINE (PubMed) ve Google Scholar
kullanilarak Ocak 2019'a kadar olan tim yayinlar tarandi. CAS'de
gerceklestirilen YANKO kullanimi ile ilgili tim orijinal calismalar
derlemeye dahil edildi. Arama kriterlerini karsilayan literatirdeki
on dort calisma incelendi. Bu calismalara dahil edilen hastalarin
cogu (1867, %67) akut bronsiyolitli cocuklardi. Calismalarin cogu,
YANKO'nun solunum hizi, kalp atim hizi, endotrakeal entiibasyon
ve yogun bakim (YB) yatis oranini azaltmada standart oksijen
tedavisinden daha etkili oldugunu belirtmekle birlikte, bazi calismalar
bu tedavinin akut bronsiyolitli hastalarda en az diger non-invaziv
ventilasyon ydéntemleri kadar etkili oldugunu gdstermistir. YANKO
tedavisinin baslatiimasi ve kesilmesi konusunda hentiz bir gorls
birligi olmamakla birlikte, bu yontemin guvenle kullanilabilecegi
belirtiimektedir. YANKO tedavisi, 0zellikle akut bronsiyoliti olan
cocuklar icin kullanigl bir tedavi yontemidir. Acil serviste solunum
sikintisi nedeniyle tedavi edilen c¢ocuklarda solunum sikintisini,
endotrakeal entlibasyon ve YB yatis oranini azalttigi gdsterilmistir.
Bununla birlikte, baslangi¢ sureci, akis hizi ve hastalari tedaviden
ayirma ile ilgili sinirli veri vardir. Bu konularin ele alinacagi daha fazla
calismaya ihtiyac vardir.
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Introduction

Respiratory distress is one of the most common and most
important complaints in children presenting to the pediatric
emergency department (PED)." Viral bronchiolitis, a common
seasonal illness causing respiratory distress in children, leads
to over 300.000 PED visits annually in the USA.23 As such,
the management of acute respiratory distress has evolved
over the past four decades. Whereas supplemental oxygen
has been the mainstay for managing respiratory distress
in children with bronchiolitis, many other treatments such
as albuterol, epinephrine, and systemic corticosteroids,
nebulized hypertonic saline, heliox have been investigated.*
While supplemental oxygen is provided via mask or nasal
cannula for children with mild or moderate respiratory
distress, non-invasive or invasive ventilation support is often
required for severe cases. In recent years, high-flow nasal
cannula (HFNC), a non-invasive ventilation (NIV) modality,
has become the preferred initial treatment method for
children with respiratory distress.> The use of HFNC was
previously limited to in neonatal intensive care units and
pediatric intensive care units (PICU).® Given its proven safety
and efficacy, it is currently used with increasing frequency
in PEDs and general pediatric wards.” HFNC delivers heated
and humidified high flow (>2 L/min) oxygen that maintains
positive airway pressure. The heated humidified air/oxygen
mixture does not irritate the respiratory mucosa.® HFNC
provides ventilation in anatomical dead space and decreases
upper airway resistance. Thus, it facilitates the excretion
of carbon dioxide (CO,) and supports ventilation perfusion
balance.®°

Current literature has shown that HFNC decreased the need
for endotracheal intubation and PICU admission rates in
children with bronchiolitis.' Furthermore, it has been reported
that HFNC was as effective as other non-invasive ventilatory
support modalities in these patients.’? To date, there are no
clear guidelines on when to initiate HFNC, which air/oxygen
flow rate is effective, how and when to wean patients off the
HFNC system, or its use in the PED setting.”™ '

The objective of our review was to provide a summary of
the current HFNC literature, discuss the mechanism of action,
describe how HFNC is used, indications for use, safety, and
efficacy.

Methods-Literature Search

We conducted a systematic literature search of the databases
MEDLINE (PubMed) and Google Scholar up to January 2019.
We first searched for all articles with the keywords high
flow nasal cannula or HFNC and articles including children
0-18 years of age. Then, we limited the search to articles
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conducted in emergency department, and to English and
Turkish language studies in human.

All original publications on children with respiratory distress
who received HFNC in the PED were included. Studies
completed on hospitalised children were excluded.

Study Characteristics

A total of 120 relevant records were retrieved with reference
to our search criteria. After duplicates and irrelevant studies
were removed, 64 studies were further scrutinized. Of these,
14 publications on children treated with HFNC in the PED
were identified. Study design, outcome and key results are
summarized in Table 1. Seven studies included only children
with bronchiolitis'®??, six studies had children with respiratory
distress due to any disease?*?® and one study was on children
with acute asthma exacerbations.? Five studies enrolled
children up to 24 months of age'™20222427  four enrolled
children up to 18 years of age?*2°2¢28, four included children
up to 12 months of age only'®'®2'and one enrolled children
aged 1 to 14 years.”®

In five studies, HFNC devices were used with 2 L/kg/min flow
rate for infants or children up to 10 kg'#>2829 five studies
did not report a specific flow rate'®20242627 'in one study, 1 L/
kg/min flow rate was utilized' and in one study, both 1 L/kg/
min flow rate and 2 L/kg/min were used.?? In another study a
flow rate of 1-8 L/min was used’®, and in the last study a flow
rate of 4-10 L/min was used for children younger than 24
months of age and 5-50 L/min flow rates in older children.?

Four studies compared HFNC to standard oxygen
therapy'®'9212° " three evaluated reasons for HFNC therapy
failure?*#2>28, and two studies evaluated the effects of HFNC
on intubation and PICU admission rates."”* While two
studies tried to determine the safety and efficacy of HFNC
therapy?®%¢, one study compared 1 L/kg/min flow rate with
2 L/kg/min?2, one study compared HFNC to continuous
positive airway pressure (CPAP)?”, and another one measured
nasopharyngeal pressures at varying flow rates.'®

Basic Components of HFNC System

HFNC, a closed system, generally comprises a flow oxygen/
air blender which regulates the pressurized oxygen and air;
a water reservoir that is interdependent to an heater and
humidifier; a heater and humidifier; an insulated heated
circuit that checks and protects the temperature and relative
humidity of the conditioned gas delivered to the patient; and
a special nasal cannula (Figure 1).°

HFNC system heats the gas to near the body temperature
up to 37 °C, humidifies and delivers to the patient via nasal
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cannula. Although, currently a couple of HFNC circuits and
devices are produced by different manufacturers, they have
same basic action mechanisms.”

Mechanism of Action

HFNC is defined as heated and humidified mixture of air
and oxygen administered via nasal cannula at a higher flow
(>2 L/min) than the patient’s inspiratory flow.® It is adopted
that flow rates >6 L/min are high flow in children.”” Some
researchers regulate the flow rates according to body weight
and while some of them recommend using 1 L/kg/min, others
suggested 2 L/kg/min."”'3 The flow rate is also chosen by
age in some centers.3' There has been no consensus about

this issue yet.” Whichever flow rate is selected, HFNC has
several advantages over conventional “low-flow” oxygen
therapy in washout of nasopharyngeal dead space, gas
exchange, oxygenation, decrease of inspiratory resistance and
work of breathing, improvement of airway conductance and
mucociliary clearance, reduction of the metabolic cost and
providing an end-distending pressure to the lungs.*?

The air in the nasopharynx and trachea includes high proportion
of CO, at the end of exhalation during normal breathing. This
air is changed with the fresh air on the next respiratory cycle
that decreases the efficiency of gas exchange. But, in patients
receiving HFNC therapy, the oxygen-rich fresh gas rapidly
covers the nasal cavity, pharynx, and trachea, and CO_-ich gas
is washed out from the dead spaces, thus improves alveolar

Table 1. Overview of the 14 original studies including children receiving HFNC in the ED

Retrospective
observational case

19% had pneumonia
15% had other illnes

5-50 L/min
for adolescents

control 848 (228 cases received HFNC)

Age 0-18 years
Kelly et al.2* 46% had bronchiolitis Not given
2013 28% had pneumonia
Retrospective 26% had other illnes
observational 498 (all cases received HFNC)

Age <2 years
Mayfield et al."” Infants with bronchiolitis 94 (61 2 L/kg/min
2014 cases received HFNC, 33 cases were  Max 10 L/min
Prospective- treated with low-flow oxygen)
retrospective Age <12 months

observational
case control

Long et al.® 69% had bronchiolitis

Age 3-20 months

Milani et al.'® Infants with bronchiolitis

2016 36 (18 cases received HFNC, 18 RR x0.3
Prospective cases were treated with low-flow
observational oxygen)

Age <12 months
Ségtitli et al 28 66% had pneumonia 1-40 L/min
2016 34% had bronchiolitis
Prospective 32 (all cases received HFNC)

observational Age 0-17 years

department

Authors Study group Flow rate

Year Sample size and treatment

Type of study Age of patients

Arora et al.'® Infants with bronchiolitis 25 (all 1-8 L/min

2012 cases received HFNC*)

Prospective Age <12 months

observational

Wing et al.?® 42% had asthma 2-10 L/min

2012 24% had bronchiolitis for pre-adolescent,

2 L/kg/min for the

2016 24% had pneumonia first 10 kg, then
Prospective 7% had other illnes 0.5 L/kg/min
observational 71 (all cases received HFNC) thereafter

L/min=8 mL/kg x

Main outcomes

NP tpressures at varying
flow rates of HFNC

The rate of intubation
and median PICUT LOS*
with and without using
HENC

Patient characteristics
that predict success or
failure of HFNC

Comparing HFNC with
standard low-flow

nasal oxygen in the
clinical impact, in PICU
admission and in adverse
events

Evaluating HFNC use,
failure rates, predictors
of failure and adverse
events

Comparing the RR,
respiratory effort,
ability to feed, LOS,
the duration of oxygen
supplementation in the
two groups

Improving in the RR,

HR and SpO,* and
comparing patients with
pneumonia and patients
with bronchiolitis

*High-flow nasal cannula, *Nasopharyngeal. TPediatric intensive care unit, fLength of stay, ¥Respiratory rate, #Partial corbon dioxide, *Heart rate, *Peripheral capillary oxygen
saturation, HFNC: High-flow nasal cannula, NP: Nasal prong, PICU: Pediatric intensive care unit, LOS: Length of stay, HR: Heart rate, RR: Respiratory rate, ED: Emergency

Main findings

Increasing flow rate of HFNC up to 8 L/min
were associated with linear increase in NP
pressure

Using HFNC decreased

50% the need of intubation but didn’t
significant influence in mortalite and median
PICU LOS

RR¥ greater than 90th percentile for
age, initial venous PaCO,* greater than
50 mmHg, or pH less than 7.30 were
associated with failure of HFNC therapy.
A diagnosis of acute bronchiolitis was
protective with respect to intubation
following HFNC

Non-responders requiring PICU admission
could be identified early of HFNC treatment.
There was four times lower risk to need
PICU admission in HFNC group than
standard therapy group. No serious adverse
events

The therapy failure was 39%. Initial mean
RR and HR# were higher in the non-
responders group. One patient with asthma
developed air leak syndrome

Improvements in the RR, respiratory effort
and ability to feed were significantly faster
in the HFNC group than the low-flow oxygen
group. The HFNC group needed oxygen for
2 days less and LOS was 3 days shorter than
in the low flow oxygen group

The RR, HR and SpO, values were improved
at the 1° hour after treatment. There was
no significant difference between two
diagnostic groups in clinical improving

123



Yurtseven et al.

High-flow Nasal Cannula, Pediatric Emergency

Table 1. Overview of the 13 original studies including children receiving HFNC in the ED (continued)

Kepreotes et al.'®

2017
Randomised controlled

Davison et al.'®

2017
Retrospective
observational

Vitaliti et al.>
2017
Randomised controlled

Franklin et al.2®

2018
Multicenter
randomised controlled

Er et al.?®

2018
Retrospective
observational

Ballestero et al.!”

2018
Prospective
randomised

Yurtseven et al.?

2019
Prospective
observational

Infants with bronchiolitis

202 (101 cases received HFNC,
101 cases were treated with
low-flow oxygen)

Age <24 months

Infants with bronchiolitis
61 (all cases received HFNC)
Age <24 months

77.5% had bronchiolitis
17.5% had pneumonia

5% had asthma

60 (20 cases received HFNC,
20 cases were treated with
CPAPY, 20 cases were treated
with standard pharmacological
treatment)

Age 1-24 months

Infants with bronchiolitis 1472
(739 cases received HFNC, 733
cases treated with standard
oxygen)

Age <12 months

60% had pneumonia

40% had bronchiolitis

154 (all cases received HFNC)
Age 5-23 months

Patients with asthma

62 (30 cases received HFNC,
32 cases treated with standard
oxygen)

Age 1-14 years

Infants with bronchiolitis

168 (88 cases received 1-L/kg/
min HFNC flow rate and 80
cases 2-L/kg/min)

Age <24 months

1 L/kg/min

0.6t0 3.3
L/kg/min

1-3 L/kg/min

2 L/kg/min
Max
25 L/min

2 L/kg/min for
infants and 1 L/
kg/min for older
children

Max 25 L/min

2 L/kg/min for the
first 10 kg, then
0.5 L/kg/min
thereafter

Max 60 L/min

One group 2 L/kg/
min and

other group

1 L/kg/min

Max 25 L/min

Comparing HFNC with standard
low-flow nasal in time to
weaning off oxygen, treatment
failure and serious adverse
events,

Improving in some physiological
parameters (HR, RR, WOB®)
and evaluating adverse events

Evaluating efficacy (RR, SpO,,
pH, PaCO,, PaO,p and Pa0,/
FiO,) and safety of HFNC
and CPAP Comparing the 2
NIV methods with standard
pharmacological treatment

Comparing HFNC with standard
low-flow nasal oxygen in terms
of treatment failure, LOS,
duration of oxygen therapy,
intubation PICU admission and
adverse events

Assessing early determining
factors of unresponsiveness to
HFNC therapy

Comparing HFNC with
conventional oxygen therapy in
the respiratory score, hospital
discharge, LOS, need for
additional therapies and side
effects

Comparing the HFNC flow rate
of 1 L/kg/min (1 L) with

2 L/kg/min (2 L) in patients
with severe bronchiolitis
presenting to the pediatric
emergency department

Time to weaning off oxygen did not
differ significantly between two groups.
The therapy failure was higher in the
standard therapy group. No serious
oxygen-related adverse events

The WOB, RR and HR reduced with
using HFNC. No adverse events related
to HFENC therapy

Both CPAP and HFNC were efficient

in improving the clinical parameters,
however CPAP was more effective
than HFNC. CPAP had a better clinical
course in LOS and in use of medication
compared with HFNC and standard
treatment

HFNC therapy had significantly

lower rate of treatment failure than
standard oxygen therapy. No significant
differences were observed in the LOS,
the duration of oxygen therapy, the
intubation and the PICU admission.
One patient from each group occured
pneumothorax

On admission, lower SpO,, SpO,/FiO,
ratio, venous pH, and higher pCO, were
related with unresponsiveness. Also the
reduction of RR, respiratory score, and
SpO,/FiO, ratio at the first hour was
greater in the responsive group

HFNC was superior than conventional
oxygen therapy for reducing respiratory
distress within the first 2 hours. There
were no significant differences in
hospital discharge, LOS and need for
additional therapies. No side effects
occurred

HFNC therapy with a 2 L/kg/min flow
rate was not clinically more effective
than 1 L/kg/min in patients with severe
bronchiolitis. 1 L/kg/min ensured earlier
impact and was well tolerated

SWork of breathing, Pcontinuous positive airway pressure, PPartial oxygen, HFNC: High-flow nasal cannula, NP: Nasal prong, PICU: Pediatric intensive care unit, LOS: Length of

stay, HR: Heart rate, RR: Respiratory rate, ED: Emergency department

ventilation and reduces the effects of rebreathing.® It is stated
that this mechanism is especially important in small children,
since they have higher extrathoracic anatomical dead space.*
In a study using computational fluid dynamics simulations of the
CO, concentration within the upper airway model in a patient
receiving HFNC, a nasopharyngeal washout phenomenon was
observed and the amount of CO, cleared from the nasal cavity
was found to increase in a flow-dependent manner over the
range of flows simulated.®> Another study utilizing neonatal
piglets with lung injury has also indicated that HFNC could serve
as a means of oxygenation support independent of supplemental
oxygen administration by way of nasopharyngeal dead space
elimination.*®
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The nostrils and the nasal passages have a large surface
area and cause high resistance in the human airway.?” HFNC
delivers a flow that is equal to or exceeding the patient’s peak
inspiratory pressure via an appropriately placed nasal cannula,
there by bypassing this area that has the highest resistance in
the respiratory tract and preventing nasopharyngeal collapse
which normally happens during spontaneous breathing.®
Heated humidified gas also reduces airway resistance,
increases mucus clearance and prevents atelectasis through
improving mucociliary function.®® These effects of HFNC can
also play a role in decreasing the inspiratory resistance.

The respiratory muscles work hard in children with severe
respiratory distress and increase energy consumption. If
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this condition persists for a long time, respiratory muscle
insufficiency may occur and intubation may be required. HFNC
provides heated oxygen-rich gas, thereby the energy cost of
heating the inspired gas to body temperature disappears,
achieving more energy and preventing respiratory muscles
failure.®

Creating positive end expiratory pressure (PEEP) is one of the
most important mechanisms of action of HFNC and especially
with this effect, it is accepted as a NIV modality.3** Several
studies have shown that HFNC ensure PEEP in both children
and adults.?? Particularly, PEEP in closed-mouth state has been
reported to be markedly higher than in open-mouthed state.'®
In their study including 21 infants with acute respiratory
syncytial virus bronchiolitis, Milesi et al.*°, found that only flows
=6 L/min provided positive pharyngeal pressure throughout
the respiratory cycle. PEEP can also prevent atelectasis and
help lung recruitment, thus improve ventilation-perfusion
stability, alveolar ventilation and oxygenation.

Initiation and Weaning

If we consider using HENC therapy for any patient, we need
to set up basically 2 variables: FiO,, and flow rate. Another
variable, the gas temperature, is usually kept constant about
1-2 "C below body temperature. FiO, is adjusted at 0.4 initially
and can rise to 0.5-0.6 provided oxygen saturation (SpO,) is
>92%. In follow-up, FiO, is arranged up or down to achieve

Oxygen/air blender

Water reservoir

Figure 1. Components of the HFNC system: A oxygen/air blender, water
reservoir, humidifier, heater, insulated heated circuit, and nasal cannula
HFNC: High-flow nasal cannula

the target SpO,, typically 92%-97%.” While there is no general
acceptance about optimal initial HFNC flow rate, HFNC
therapy is usually started with 4-6 L/min flow rate or more in
non-newborn children.*' The studies have generally suggested
two types of HFNC flow rate preference; age-based protocol
and weight-based protocol.?°3" Hutchings et al.*?, who have
reported one of the best age-based protocols of HFNC flow
rate, have recommended 6 L/min for patients up to 1 month,
8 L/min for 1-12 months, 10 L/min for 1-4 years and 12 L/min
for 5 years and over. Other age-based studies have advised
2 L/min for patients <6 months, 4 L/min for 6-18 months
and 8 L/min for those aged 18-24 months; or 8-12 L/min for
infants and 20-30 L/min for children.?™#" Studies, which have
suggested the HFNC flow rate to be according to weight,
have mostly proposed flows such as 1 L/kg/min or 2 L/kg/
min."”192" Although, some physiological studies reported that
a flow rate =2 L/kg/min was required to achieve optimal
effects, clinical studies have not supported this data.'?23840
Moreover, it has been indicated that a flow =2 L/kg/min was
associated with a higher rate of discomfort and with a longer
stay in the PICU."® In other age-based studies; while Long et
al.” have used 2 L/kg/min HFNC flow rate for the first 10 kg,
then 0.5 L/kg/min for every kilogram thereafter, Er et al.?®
have chosen 2 L/kg/min for infants and 1 L/kg/min for older
children. According to our experience, HFNC therapy can be
started with 6 L/min and adjusted up to 10 L/min for children
with bronchiolitis.

Weaning is another uncertainty in the HFNC therapy. Few
suggestions are available about it. Betters et al.**, who have
reported one of the most detailed weaning protocol, created
a respiratory assessment score (RAS) based on six components
[respiratory rate (RR), chest movement, intercostal retractions,
xiphoid retractions, nasal flaring, and expiratory grunt], and
scored each category 0, 1, or 2, for up to a total of 12 points.
They assessed their patients for RAS every 12 hours. Patients,
who have 6 or lower RAS, were weaned and started low-flow
nasal cannula settings. Patients with a RAS of 7 or 8 had HFNC
flow reduced by half, and patients scoring more than 8 were
maintained on initial settings and evaluated during the next
12-hour shift. Although, this protocol could be appropriate in
PICU, it may not be useful for ED, since patients are evaluated
at long intervals. Hutchings et al.*? suggested another HFNC
weaning protocol that based on only their local guidelines.
According to their approach, FiO, should be initially weaned
to 0.4 before reducing flow rates by 0.5 L/min/h for neonates
and 1 L/min/h for all other children provided the respiratory
score remains under the initial trigger level. HFNC therapy is
ceased when the flow rate reaches a value that is below than
the initial oxygen saturations over 92% and a FiO, of 0.4 or
less. This protocol could be more useful in EDs.
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Oral Feeding in Patients Receiving HFNC

Children with respiratory distress usually present to the ED
with insufficient oral intake that may increase the patient’s
agitation and exacerbate respiratory distress. This issue is
more common particularly in infants. That is why, feeding
is vital for patients on HFNC. However, no guidelines are
available about enteral nutrition in children on HFNC. In
a prospective, observational cohort study, Sochet et al.*
observed that in full-term children with bronchiolitis without
chronic medical conditions, enteral nutrition was well
tolerated during all their HFNC flow rates and respiratory
rates, and the delaying nutrition was related with a longer
length of hospital stay. Slain et al.** also found similar results
and showed that children receiving HFNC therapy, who
received early enteral nutrition, had a shorter PICU length
of stay and lower hospital charges, and in these patients
feeding-related adverse events were rare. According to the
studies and our practice, enteral nutrition and especially
breastfeeding should not be withheld in this population as
much as possible.

Clinical Effects

The first expectation from HFNC therapy is that it improves
ventilation and oxygenation. Many studies have reported
that HFNC provides a decline in RR and heart rate (HR) and
improvement of SpO, and blood gas parameters.*'**47 In a
prospective randomized study conducted on children with
respiratory distress (age 1-24 months) in the ED, it has been
reported that HFNC was efficient in improving SpO,, arterial
blood gas Pao,, and PaOZ/FIO2 significantly.?’ In other studies,
it has been found that there was a significant reduction in RR
and HR with HFNC therapy.?%??

HFNC treatment achieved wide popularity especially with
reports showing to reduce the rate of intubation and
PICU admission. Most previous studies reported that the
overall rate of intubation and PICU admission declined in
patients with bronchiolitis by HFNC therapy.“®*° In a study
conducted with nearly 850 children in the ED, Wing et
al.?3, have showed that there was an 83% reduction in the
odds of intubation in patients receiving HFNC compared
with patients could not get HFNC. However, in a unique,
multicenter, randomized controlled trial (RCT), comparing
HFNC with standard oxygen therapy, Franklin et al.?!, have
found no difference in intubation rate between two groups.
Mayfield et al.”, in a prospective pilot study conducted
with 61 infants aged <12 months with bronchiolitis in
the ED, have determined that children receiving HFNC
therapy were four times less likely to need PICU admission
than those receiving standard treatment. In another RCT
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including children with moderate bronchiolitis in the ED
and comparing HFNC with standard therapy, Kepreotes et
al.’ have stated that, 61% of children who experienced
treatment failure on standard therapy were rescued with
high-flow heated humidified oxygen.™

Potential Side Effects and Safety

Although it is accepted that HFNC treatment is generally
safe, some complications have been reported. Hegde and
Prodhan>" have presented 3 patients who had serious air
leak syndrome complicating HFNC therapy in a case series
which is still the most important publication on this subject.
Additionally, in 12 clinical studies which were conducted in
the ED, 2180 patients receiving HFNC were examined and
totally 4 (0.18%) (3 pneumothoraces and 1 superficial burn)
complications were detected.’®?® Air leak syndrome has been
reported in 6 patients after HFNC therapy. Of these 6 patients;
two were infants with bronchiolitis, two had pneumonia (one
a 16-year-old child, other one infant), one a 4-year-old child
treated for asthma and the last one a 22-month-old boy was
postextubation. However, all these patients had potential
risks for air leak syndrome due to severe respiratory distress.
Actually we do not know exactly whether they developed
air leak syndrome before HFNC treatment. The findings of
Franklin et al.2" study, in which they compared HFNC therapy
with standard oxygen therapy, support this suspicion. In this
study, they evaluated 1472 patients (739 patients in HFNC
group and 733 in standard-therapy group) and found that one
case of pneumothorax occurred in HFNC group and one in
standard-therapy group.

Abdominal distension can sometimes be seen in children
on HFNC therapy and the therapy is discontinued because
of that.*’? In a prospective observational study including
71 children aged 0-18 years receiving HFNC in ED, Long et
al.? have reported that three patients developed abdominal
distension.?®

Infection development is also possible with HFNC therapy.
Jhung et al.®® have reported an outbreak of Ralstonia
mannitolilytica related with use of a contaminated oxygen
delivery device (Vapotherm 2000i) in the US in 2005. The
device was modified by the producer right after. Since that
time no further infectious complications have been reported.

Other mild complications, such as mucosal injury, epistaxis,
and skin irritation, may also occur with HFNC therapy, but
these complications are more common with CPAP therapy.>*
ten Brink et al.>? conducted a prospective observational study
with 72 children receiving HFNC in PICU and found that
mucosal injury occurred in only one of them.
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The Predictors of Unresponsiveness to HFNC

Treatment failure can be expected more frequently in patients
receiving HFNC with more severe respiratory distress.?42>
Although Wraight and Ganu®® have found that heart disease
was associated with a higher failure rate, they have reached
this data with only 4 patients. Therefore, this result was not
reliable. In a large study conducted with children younger
than 2 years in the ED, it was reported that patients who
were non-responders to HFNC therapy had a respiratory
rate higher than the 90" percentile for age, an initial venous
partial pressure of CO, (PaCO,) >50 mmHg, and an initial
venous pH>7.30.2* In another retrospective cohort study of
children aged 0-18 years with respiratory distress on HFNC in
the ED, Er et al.® have showed that while the unresponsive
group had lower SpO,, SpO,/FiO, ratio, and venous pH, and
higher PaCQO, on initiation, the diagnosis had no effect on the
responsiveness to HFNC therapy. The authors suggested that
patients receiving HFNC should be evaluated rapidly with blood
gas and cardiorespiratory values. In this way, hypercarbia,
respiratory acidosis, severe tachypnea and tachycardia can be
determined early. That will enable us to identify patients who
would not respond, and thus other treatment options would
not be delayed.

Use of HFNC in the Pediatric Emergency Department

HFNC has recently become an indispensable treatment option
for PED patients.” It has been most commonly used for
children with bronchiolitis which were included in almost all
studies conducted in the ED.'®?8 In all studies, in which HFNC
therapy was compared with standard oxygen therapy, HFNC
therapy was superior to standard oxygen in reducing the
rate of intubation and PICU admission.'”?? In the largest one
ever, Franklin et al.?' have found that the rate of treatment
failure in infants receiving HFNC was 12% whereas in the
standard-therapy group it was 23% (61% of those responded
to HFNC rescue therapy). They have also determined that no
significant difference was detected in mortality, length of
hospital stay or the duration of oxygen therapy. The findings
of Kepreotes et al." study supported these results. In other
prospective observational study comparing the effects of
CPAP and HFNC in children with respiratory distress (age=1-
24 months) in the emergency operative unit, Vitaliti et al.?’
have demonstrated that both CPAP and HFNC therapies were
efficient in improving the clinical conditions of subjects with
mild-to-moderate respiratory distress when compared with a
control group, but clinical response in patients receiving CPAP
was more favorable and rapid than in children treated with
HFNC. In a retrospective cohort study, including 498 children
younger than 2 years old receiving HFNC in the ED, in whom
the most common final diagnosis was acute bronchiolitis

(46%) followed by pneumonia (28%) and asthma (8%), Kelly
et al.?* have reported that the intubation rate was lower in
patients having acute bronchiolitis than in others. But, the
evidences of Long et al.?® study have not supported this result.
They have found that the failure rate was 43% and 35% in
patients with acute bronchiolitis and pneumonia, respectively.

Another frequent reason for ED visits is acute asthma
exacerbation which can require HFNC therapy. In studies
involving children with acute asthma exacerbation in the ED,
it has been shown that HFNC therapy had beneficial effects
in these patients.2>%>2¢ |n a prospective randomized pilot
study including children aged 1-14 years presenting to ED
with moderate-to-severe asthma exacerbations, Ballestero
et al.?® compared HFNC with standard oxygen therapy and
demonstrated that while HFNC was superior in reducing
respiratory distress within the first 2 hours of treatment
refractory to first line medication, it was not effective in
decreasing the overall rates of PICU or ward admission. They
also have reported that no side effects associated with HFNC
use were observed.

HFENC may also support children having respiratory distress
associated with other diseases, such as pneumonia, sepsis,
croup, cardiac failure and apnoea, in the ED.232>?’ In a recent
retrospective cohort study, Er et al.?® evaluated 95 children
aged 0-18 years with pneumonia receiving HFNC in the ED
and found that the rate of therapy success was 81% in these
patients. They also determined that HFNC provided improving
significantly in the RR, HR, and respiratory score decreased at
the first hour.

Conclusion

The majority of the studies on the use of HFNC in the PED
were small observational studies and conducted in infants
with bronchiolitis. The results of these studies have shown
that HFNC was a feasible, safe and well-tolerated method for
delivering oxygen and also reduced the rate of intubation and
PICU admission.

However, there have been many points such as the initiation,
the optimal flow rate, oral feeding and weaning that need to
be clarified regarding this treatment. Although the initiation
is controversial in older children, HFNC may be started with
6 L/min flow rate and then increased up to 12 L/min flow
rate for children with bronchiolitis. FiO, is adjusted at 0.4
initially and can be rised to 0.5-0.6 provided oxygen saturation
is >92%. Enteral nutrition and breastfeeding should be
continued in these children. The following weaning protocol
can be recommended: FiO, should be initially weaned to
0.4 before reducing flow rates by 0.5 L/min/h for neonates
and 1 L/min/h for all other children providing the respiratory
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score remains under the initial trigger level. HENC therapy is
stopped when the flow rate reaches a value that is below
than the initial with the oxygen saturations over 92% and a
FiO, of 0.4 or less.

Until further evidence is found, HFNC can be used as a
respiratory support method in children. Despite beneficial
effects of HFNG, still there is no comprehensive HFNC guideline
and it has not been recommended by the international
guidelines yet. Future researches are needed.
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Cocuklarda Nebiilize Adrenalinin Kardiyak Ritim Uzerine Etkileri
Effects of Nebulized Adrenaline on Cardiac Rhythm in Children
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Giris: Adrenalin cesitli hastaliklarin tedavisinde 6nemli bir rol oynar.
Adrenalinin nebllize formu solunum yolu hastaliklarinda kullanilir.
Bu calismanin amaci nebilize adrenalin tedavisinin kardiyak ritim
lUzerine etkilerini degerlendirmektir.

Yoéntemler: Hastaneye basvuran ve nebllize adrenalin tedavisi alan
cocuklar calismaya dahil edildi. Hastalar yeni bulgularin gelismesi
agisindan yakin takip edildi. Yasamsal bulgular nebulize adrenalin
tedavisinden dnce ve tedavinin 15, 60 ve 120. dakikasinda kaydedildi.

Bulgular: Calismada 48 hasta degerlendirildi. Yasamsal bulgular
agisindan tedavi Oncesi ve sonrasi arasinda belirgin istatistiksel fark
saptanmadi (p>0,05). Tedavi dncesi ve sonrasi elektrokardiyografileri
karsilastirildiginda P ortalamasi, QRS siresi, QTc araligi, P dalga
dispersiyonu, QT ve QTc dispersiyonu acisindan istatistiksel anlamli
fark saptanmadi.

Sonug: Nebllize adrenalin tedavisi solunum yolu hastaliklarinda
etkili, ucuz, iyi tolere edilebilir ve glivenli bir ilactir. Nebilize adrenalin
tedavisi Onerilen dozlarda guvenle kullanilabilir.

Anahtar Kelimeler: Aritmi, cocuk, neblilize adrenalin

Abstract

Introduction: Adrenaline is an important medication used in the
treatment of various diseases. The nebulized form of adrenaline is
used in respiratory diseases. The aim of this study was to evaluate
the effects of nebulized adrenaline treatment on cardiac rhythm.

Methods: Children, who were admitted to the hospital and received
nebulized adrenaline treatment, were included in the study. The
patients were followed up in terms of development of new findings
and monitored in terms of the presence of new symptoms. Vital
findings were recorded before nebulized adrenaline treatment and
at 15, 60 and 120 minutes of treatment.

Results: In this study, 48 patients were evaluated. There was no
significant difference between the pre- and post-treatment levels
in terms of vital signs (p>0.05). When electrocardiography were
compared before and after treatment, there was no statistically
significant difference in p averaging, QRS duration, QTc interval, p
wave dispersion, QT and QTc dispersion.

Conclusion: Nebulized adrenaline therapy is an effective, cheap, well
tolerated and safe medication for respiratory diseases. Nebulized
adrenaline treatment can be used safely at the recommended doses.

Keywords: Arrhythmia, children, nebulized adrenaline

Giris

Adrenalin, adrenal bezden salgilanan sempatomimetik
bir ajandir. Acil servislerde bircok hastaligin tedavisinde
onemli bir yere sahiptir. Disik dozlarda sistemik ve akciger
vazodilatasyon ve kalp hizinda bir miktar artis yaparken
ylksek dozlarda ciddi sistemik vazokonstriksiyona neden olur.
Metabolizmasi hizlidir, yari 6mri 5 dakikadan azdir.!
Adrenalin cesitli hastaliklarin  tedavisinde primer ya da

yardimai ilag olarak kullaniimaktadir. Farkli dozlarda ve damar
ici enjeksiyon/inflizyon, umblikal arter/ven enjeksiyonlari,

endotrakeal, intramuskdler, lokal enjeksiyon veya nebdilizasyon
gibi farkli uygulama yollarinda kullanilabilir. ~ Adrenalin
anjiyoodem, ekstlibasyon sonrasi stridor, krup ve bronsiyolit
hastalarinda nebllizasyon yoluyla uygulanmaktadir.?® Bu
sekildeki kullanimlarda hava yollarindaki kaslarda relaksasyon
ve kan damarlarinda konstriiksiyon yaparak etki gosterir. Bu
sayede bronsiyal ve trakeal sekresyonlar ile hava yolu duvari
odemi azalir.*

Literatlirde, cocuk yas grubundaki hastalarda adrenalin ilacinin
nebulizasyon yoluyla kullanilmasinin olusturabilecedi olumsuz
etkilerle iliskili sadece birka¢ tane olgu sunumu bildirilmistir.
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Akga ve ark.
Neblize Adrenalin Etkileri

Daha dnce saglikli olan iki olguda U¢ doz nebulize adrenalin
tedavisi sonrasi kardiyojenik sok ve miyokard enfarktisl
saptanmistir>® Bu calismanin amaci nebdlize adrenalin
tedavisinin  ¢ocuklarda kardiyak ritim {Uzerine etkilerini
degerlendirmektir.

Gereg ve Yontem

Bu calisma ileriye yonelik, gézlemsel olarak 1 Mart-1 EylUl
2014 tarihleri arasinda Dr. Sami Ulus Kadin Dogum, Cocuk
Saghgi ve Hastaliklari Egitim ve Arastirma Hastanesi Cocuk Acil
Klinigi'nde gerceklestirildi. Calismaya dahil edilme &lgttleri,
cocuk acil servisinde krup tanisi konularak neblize adrenalin
tedavisi verilmesi ve siregen hastaligin bulunmamasi olarak
belirlendi. Baska bir hastaligi olan ve nebllize adrenalin
tedavisine ek olarak baska tedaviler alan hastalar calismadan
dislandi. Tim hastalarin ebeveynlerine calisma protokold
hakkinda bilgi verildi. Calisma icin Turgut Ozal Universitesi Tip
Fakdltesi Klinik Arastirmalari Etik Kurulu’ndan, 99950669/117
sayl numarali yazili izin alinmistir.

Adrenalin tedavisinin 0,5 mg/kg (en ¢ok=5 mg) dozunda,
nebdilize olarak verilmesi planlandi. Hastalar tedavi stresince
yakin takip edildi. Nebllize adrenalin tedavisinin dncesinde
ve tedavi sonrasi 15, 60 ve 120. dakikada yasamsal bulgular
(oksijen satlirasyonu, kan basinci, kalp atim hizi, solunum hizi
ve vlcut sicakhigr) kaydedildi.

Elektrokardiyografi

TUm hastalara elektrokardiyografi (EKG) makinesi (Nihon
Kohden Cardiofax Q 9130K, Japonya) ile 12 derivasyonlu,
normal hiz ve kalibrasyonda (25 mm/saniye, 10 mm/mV)
standart EKG cekildi. EKG'ler tedavi 6ncesi ve tedavinin 15,
60 ve 120. dakikalarinda kaydedildi. EKG kayitlari hastalari
tanimayan cocuk kardiyoloji uzmani tarafindan ritim
bozuklugu ve patolojik bulgular agisindan degerlendirildi, kalp
hizi, P dalga yuksekligi ve stresi, QRS suresi, QT ve QTc aralidi
hesaplandi. Kalp atim hizinin QT aralidi Gzerindeki etkilerini
dislamak icin, QT araligi Bazett's formdiline (QTc=QT/RR
araliginin karekoku) goére dizeltildi. B QT ve QTcdispersiyonlari,
en blyuk-en kiclk P QT ve QTc suresi arasindaki fark olarak
tanimland.

istatistiksel analiz

Veriler SPSS 15.0'a (Statistical Package for Social Sciences
for Windows, Inc., Chicago, IL, USA) girilerek istatistiksel
analizler uygulandi. Olgularin demografik ve klinik verilerinde
tanimlayici  analizler kullanilarak ortalama ve standart
sapmalar belirlendi. Bagimli degiskenler icin Wilcoxon testi
kullanildi. ikiden fazla bagimli degiskenin karsilastinimasi icin
Friedman testi uygulandi. Istatistiksel anlamlilik p<0,05 olarak
kabul edildi.

Bulgular

Nebdilize adrenalin  tedavisi alan toplam 50 hasta
calismaya alindi. Bir hastanin mevcut sag dal blogu oldugu
dgrenildiginden, bir hasta da takip slresini tamamlamayi
kabul etmediginden calismadan cikarildi. Geriye kalan 48
hastanin 30'u (%62,5) erkek ve yas araligi 1,5-12 yil [ortalama
(ort.)=6,5£3,6 yil] idi. Nebllize adrenalin tedavisi bir hastaya 4
mg, geri kalanlara 5 mg verildi. Oksijen satlrasyonu (p=0,87),
kalp hizi (p=0,44), solunum hizi (p=0,56), kan basinci (p=0,88)
ve vicut sicakhigi (p=0,77) agisindan tedavi éncesi ve sonrasi
arasinda anlamli bir istatistiksel farkliik gdzlenmedi. Bir
hastada tedavinin besinci dakikasinda baslayip 5 dakika stren
g6gUs agrisi gozlendi. Tedavi dncesi ve sonrasi 15, 60 ve 120.
dakika EKG verileri karsilastirildiginda, P ortalamasi, P dalga
dispersiyonu, QRS suresi, ortalama QTc araligi, QT ve QTc
dispersiyonu arasinda istatistiksel olarak anlamli bir fark yoktu
(p>0,05). Kalp hizi, P yiksekligi, PR araligi ve ortalama QT
araligi icin p<0,05 bulundu (Tablo 1a, 1b).

Aktif yakinmasi olmayan bir hastanin 15. dakika EKG'sinde
belirgin ST degisiklikleri gelistigi ancak 120. dakika EKG'sinde
ST degisikliginin tamamen duzeldigi gézlendi. On (g hastanin
EKG'sinde klinik olarak dnemsiz minimal degisiklikler saptandi.
Minimal degisikliklerin cogunlugu minimal ST yukselmesi ve
erken repolarizasyonlardi (Tablo 2). Hastalarin hicbirinde
onemli bir yan etki izlenmedi.

Tartisma

Tasikardi ve hipertansiyon gibi olasi kardiyovaskiler yan
etki riski az oldugundan ilk tercih olarak rasemik adrenalin
kullanilmasi Onerilmektedir. L-adrenalinin, rasemik adrenalin
kadar etkili oldugu ve ek yan etki riski tasimadigina dair
bilgiler vardir.” Bircok Ulkede daha kolay temin edilebilen ve
ucuz olan L-adrenalin kullanilmaktadir. Rasemik adrenalin
Amerika disindaki Ulkelerde bulunmadigindan bu bilgi pratik
ve 6nemlidir®

istirahatte stridor veya ciddi solunum sikintisi  olan
hastalarda Onerilen nebllize adrenalin  dozu kilogram
basina 0,5 miligramdir (maks=5 mg, 1/1000 sollsyon).'
Bazi arastirmacilar, nebilize adrenalin tedavi dozunun 4 yas
altindaki hastalarda doz basina 4-5 mL serum fizyolojik ile
sulandinilmis 2,5 mgq ilag, 4 yas ve Uzerindeki hastalarda ise
sulandirma yapilmaksizin 5 mg ilag olarak yeterli oldugunu
Onermektedir. Literatlirde neblize adrenalin dozu hakkinda
genis bir cesitlilik vardir®™ Bircok hekim yan etkilerinden
dolayr adrenalin kullanmaya isteksizdir.'"'2 Ayrica, nebulize
adrenalin  uygulayan doktorlar da bu dozlarin yiksek
oldugunu distinmektedir. Zhang ve Sanguebsche', nebilize
adrenalinin kalp hizi ve sistemik arteriyel basing Uzerinde
olumsuz bir etkisi olmadigini bildirmislerdir. Calismamizdaki
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Tablo 1a. Tedavinin 0, 15, 60 ve 120. dakika elektrokardiyografi verileri

Kalp hizi (/dakika)

PR araligi (milisaniye)
P yuksekligi (milimetre)
QRS araligi (milisaniye)
Ortalama P aralig
Ortalama QT aralig
Ortalama QTc aralig

P dispersiyonu

QT dispersiyonu

QTc dispersiyonu

0. dakika 15. dakika 60. dakika 120. dakika
Ortanca (IQR*) Ortanca (IQR*) Ortanca (IQR*) Ortanca (IQR*)
111,0 (31,0) 109,0 (33,0) 107,0 (35,0) 105,5 (28,0)
118,0 (24,0) 121,5 (26,0) 120,0 (29,0) 123,5 (30,0)
1,7 (0.,6) 1,5 (0,5) 1,5(0.4) 1,5 (0.6)
74,0 (20,0) 75,5 (15,0) 73,0 (16,0) 72,5 (18,0)
76,9 (12,9) 76,9 (9,2) 78,8 (12,3) 77,0 (13,5)
306,5 (38.6) 312,0 (40,0) 320,7 (42,9) 318,8 (45,0)
419,2 (24,6) 423,5 (26,3) 421,9 (23,0) 421,7 (29,3)
23,5 (13,0) 23,0(12,0) 26,0 (16,0) 24,0 (9,0)
39,0 (21,0) 43,0 (20,0) 38,0 (20,0) 40,0 (20,0)
52,8 (34,9) 60,0 (24,3) 55,7 (40,5) 60,3 (24,8)

*: Ceyrekler arasi fark (%75-25), IQR: Ceyrekler agikligi

Kalp hizi (/dakika)

PR araligi (milisaniye)
P yuksekligi (milimetre)
QRS araligr (milisaniye)
Ortalama P aralig
Ortalama QT aralig
Ortalama QTc araligi

P dispersiyonu

QT dispersiyonu

QTc dispersiyonu

kullanilmigtir

Tablo 1b. Elektrokardiyografi verilerinin karsilastirilmasi

0°-157* 0°-60"* 0°-120"* 15°-60"* 15°-120"* 60°-120"* p**

0,406 0,195 0,006 0,715 0,090 0,019 0,043
0,306 0,537 0,005 0,780 0,028 0,063 0,013
0,277 0,171 0,028 0,699 0,237 0,190 0,049
0,505 0,388 0,876 0,718 0,972 0,475 0,398
0,369 0,988 0,837 0,000 0,478 0,731 0,769
0,335 0,343 0,001 0,970 0,038 0,012 0,028
0,093 0,264 0,148 0,498 0,886 0,766 0,107
0,512 0,608 0,775 0,182 0,304 0,611 0,500
0,130 0,991 0,211 0,184 0,668 0,161 0,364
0,268 0,743 0,367 0,282 0,545 0,659 0,489

*: iki veri arasindaki farkin p degerleri icin Wilcoxon testi kullanilmistir, **: Tedavinin 0, 15, 60 ve 120. dakika verilerin karsilastinimasindaki p degerleri icin Friedman testi

Tablo 2. Minimal degisiklik saptanan hastalarin elektrokardiyografi bulgulari

Hastalar
1

O 00 N o U M W N

—
o

1"
12
13

15. dakika EKG anormalligi
V3 ST elevasyon
V6 erken repolarizasyon

aVf erken repolarizasyon
V2 ST elevasyon

aVf, V4-6 erken repolarizasyon

V2 ST elevasyon

60. dakika EKG anormalligi
V2-3 ST elevasyon

V5-6 erken repolarizasyon
V2-4 ST depresyon

D2-3, aVf erken repolarizasyon, ST elevasyon

D2-3, aVf, V4-5 erken repolarizasyon

aVf erken repolarizasyon

V2 ST elevasyon

Minimal ST elevasyon/depresyon: <2 mm degisiklik, EKG: Elektrokardiyografi

120. dakika EKG anormalligi

V3 ST elevasyon

V3-4 ST elevasyon

D2 erken repolarizasyon

D2, aVf, V4-6 erken repolarizasyon

V2-4 ST depresyon
V3 ST elevasyon
V2-3 ST depresyon

V2 ST elevasyon

hastalarin tedavi dncesi ve sonrasinda kalp hizi ve sistemik

arter basing dlctimleri benzerdi. Biz hastalarimiza 0,5 mg/kg

(en ¢cok=5 mg) nebllize adrenalin uyguladik ve herhangi bir
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kullanilabilir. ilacin etki sresi yaklasik 2 saattir. ilacin etkisi
gecici oldugundan rebound etkiler gorulebilir. Bu yuzden
nebulize adrenalin tedavisi alan hastalar taburcu edilmeden
dnce solunum sikintisinin tekrarlamadigindan emin olmak igin
en az 2 saat gozlenmelidir. iki saatten daha sik araliklarla ilag
uygulanmasi gerekiyorsa yakin takip yapilmasi gerekmektedir.®
Hastalarimiz tedaviden sonra 2 saat takip edildi, herhangi bir
rebound etki gozlenmedi.

Tedavi edilen hastalarda sadece hafif yan etkiler
gorilebildiginden nebllize adrenalin  glvenli  bir tedavi
yontemi olarak tanimlanmistir. Literatiirde nebulize adrenalin
tedavisine bagl ciddi yan etki bildirimi yapan ¢alisma yoktur.'
Nebulize adrenalin yan etkileri hakkinda sadece (¢ olgu
bildirilmistir. Bir bebek hastanin ylziinde tedavi sonrasi lokal
vazokonstriksiyon goérilmuis'3, digerlerinde kardiyak yan
etkiler saptanmistir>¢ Potansiyel kardiyak toksisite ile ilgili
endiseler olmasina ragmen, nebilize adrenalin tedavisinin
genel olarak glvenilir oldugu gorist hakimdir. Calismamizda
bir hastada gogls agrisi gorilirken baska bir hastanin
EKG'sinde ST dedisikligi saptandi.

Galismanin Kisithihiklar

GCalismanin baslica kisithhigi dahil edilen hasta sayisinin az
olmasidrr.

Sonug

Nebdlize adrenalin solunum sikintisi olan olgularda etkili, iyi
tolere edilebilen, ucuz ve glvenli bir ilactir.? Tedavi sonrasi olasi
rebound ve yan etkiler nedeniyle hastalarin 2 saat boyunca
g6zlenmesinin uygun olacagini distinmekteyiz. Calismamizda
nebulize adrenalin tedavisinin Onerilen dozlarda guvenle
kullanilabilecegi gosterilmistir. Ancak daha genis capli hasta
grubu ile yapilan calismalara ihtiyag vardir.

Etik

Etik Kurul Onay:: Calisma icin Turgut Ozal Universitesi Tip
Fakultesi Klinik Arastirmalari Etik Kurulu'ndan, 99950669/117
sayl numarali yazili izin alinmistir.

Hasta Onayi: Alinmistir.
Hakem Degerlendirmesi: Editorler kurulu ve editorler kurulu
disindaki kisilerce degerlendirilmistir.

Yazarhk Katkilar

Cerrahi ve Medikal Uygulama: H.A., Konsept: H.A, V.D, N.T,
C.DK., Dizayn: H.A., V.D., N.T., C.D.K., Veri Toplama veya

i§|eme: H.A., Analiz veya Yorumlama: H.A, V.D, N.T, C.D.K,,
Literatir Arama: H.A., Yazan: H.A.

Cikar Catismasi: Yazarlar bu makale ile ilgili olarak herhangi
bir ¢ikar catismasi bildirmemistir.

Finansal Destek: Calismamiz icin hicbir kurum ya da kisiden
finansal destek alinmamistir.

Kaynaklar

1. Walker DM. Update on epinephrine (adrenaline) for pediatric
emergencies. Curr Opin Pediatr. 2009;21:313-9.

2. Bagwell T, Hollingsworth A, Thompson T, Abramo T, Huckabee
M, et al. Management of Croup in the Emergency Department:
The Role of Multidose Nebulized Epinephrine. Pediatr Emerg Care.
2017; 10.1097/PEC.0000000000001276.

3. Tapiainen T, Aittoniemi J, Immonen J, Jylkka H, Meinander T, et
al. Finnish guidelines for the treatment of laryngitis, wheezing
bronchitis and bronchiolitis in children. Acta Paediatr. 2016;105:44-
9.

4. Foncerrada G, Lima F Clayton RR Mlcak RR Enkhbaatar P et al.
Safety of Nebulized Epinephrine in Smoke Inhalation Injury. J Burn
Care Res. 2017,38:396-402.

5. Butte MJ, Nguyen BX, Hutchison TJ, Wiggins JW, Ziegler JW. Pediatric
myocardial infarction after racemic epinephrine administration.
Pediatr. 1999;104:e9.

6.  Toaimah FH, Al-Ansari K. Life-threatening cardiac arrhythmia after
a single dose of nebulized epinephrine in pediatric emergency
department. J Trop Pediatr. 2011;57:497-9.

7. Bjornson C, Russell K, Vandermeer B, Klassen TP Johnson DW.
Nebulized epinephrine for croup in children. Cochrane Database
Syst Rev. 2013;10:CD006619.

8. Roosevelt G. Acute Inflammatory Upper Airway Obstruction. In:
Kliegman R, Stanton B (eds). Nelson Textbook of Pediatrics. 20 ed.
Philadelphia: Elsevier; 2016:2031-5.

9. da Silva PS, Fonseca MC, Iglesias SB, Junior EL, de Aguiar VE, et
al. Nebulized 0.5, 2.5 and 5 ml L-epinephrine for post-extubation
stridor in children: a prospective, randomized, double-blind clinical
trial. Intens Care Med. 2012;38:286-93.

10.  Zhang L, Sanguebsche LS. The safety of nebulization with 3 to 5
ml of adrenaline (1:1000) in children: an evidence based review. J
Pediatr (Rio J). 2005;81:193-7.

11. Ejzenberg B. Is adrenaline inhalation safe?. J Pediatr (Rio J).
2005;81:353-4.

12. Teksam O. Should the recommended dose of epinephrine for
severe croup be changed? J Emerg Med. 2010;39:101-2.

13. Bengtsson BO, Spink LA, Grone JB. Local facial cutaneous
vasoconstriction: an unusual complication of inhaled racemic
epinephrine in a neonate. J Perinatol. 2013;33:985-6.

133



Research Article / Ozgiin Arastirma IR

DOI: 10.4274/cayd.galenos.2019.47568
J Pediatr Emerg Intensive Care Med 2019;6:134-139

Does Vitamin B12 Deficiency in Infants Cause Severe Clinical
Symptoms Necessitating Intensive Care?
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Abstract

Introduction: Cobalamin (Cbl) deficient infants are mostly
outpatients. Medical literature is very limited concerning infants with
severe Cbl deficiency requiring intensive care. The aim of this study
was to describe infants requiring intensive care whose health issues
were primarily related to Cbl deficiency.

Methods: This is a single-center retrospective observational study
performed at the pediatric intensive care unit at a children’s hospital.
Patients aged 6-24 months with low serum Cbl level coexisting with
cytopenia (s) and/or macrocytosis, high levels of iron, ferritin and
transferin saturation and whose clinical symptoms necessitating
intensive care at diagnosis and resolving after Cbl therapy were
included. Infants with chronic diseases and birth asphyxia history
were excluded.

Results: Seven infants were included in the study. The mean age
and Cbl level at presentation was 11+5 months and 5027 pg/mL,
respectively. The presenting complaints were diarrhea, vomiting,
difficulty swallowing, seizure, respiratory distress and cyanosis after
feeding. Three patients needed mechanical ventilation. Megaloblastic
changes were detected in five patients who underwent bone
marrow aspiration. Cerebral atrophy was found in six of the patients
on cranial imaging. Only one patient developed neurological disability
during long-term follow-up.

Conclusion: This retrospective study was performed to emphasize
the importance of Cbl deficiency in infants requiring intensive care
or who had serious deterioration of organ functions. Cbl deficiency
in children may lead to life-threatening complications such as
respiratory failure or neurological disorders. Prompt diagnosis and
immediate treatment may not only be life saving but also improves
quality of life in long-term follow-up.

Keywords: Cobalamin deficiency, pediatrics, intensive care,
mechanical ventilation

Giris: Kobalamin (Cbl) eksikligi olan bebekler genelde ayaktan
hastalardir. Yogun bakim tedavisi gerektiren Cbl eksikligi olan
bebeklerle ilgili literattr sinirlidir. Bu calismanin amaci yogun bakim
gereksinimi olan ve saglik sorunlari asil olarak Cbl eksikligine dayanan
bebekleri sunmaktir.

Yontemler: Bu calisma tek akademik merkezde cocuk yogun bakim
hastalarinin geriye dénlk analizine dayanmaktadir. Calismaya 6-24
ay arasl, Cbl seviyesi dustik ve eslik eden sitopeni (ler), makrositoz,
ylksek serum demir, demir baglama kapasitesi, ferritin diizeyi olan
ve yogun bakim gerektiren klinik semptomlari olan ve tedavi sonrasi
kliniklerinde diizelme olan hastalar dahil edilmistir. Stregen hastalig
veya hipoksik dogum 6ykusU olanlar digslanmistir.

Bulgular: Yedi bebek calismaya alindi. Tanida ortalama yas ve
kobalamin diizeyi 1145 ay ve 50427 pg/mL'ydi. Basvuru sikayetleri
diyare, kusma, yutma glcligu, ndbet, solunum glcligui ve beslenme
sonrasi morarmaydi. U¢ hastanin mekanik ventilasyon gereksinimi
oldu. Bes hastanin kemik iligi aspirasyon yaymasinda megaloblastik
degisiklikler saptandi. Alti hastada serebral atrofi saptandi. Uzun
donem takipte sadece bir hastada norolojik sekel kaldi.

Sonug: Bu calisma yogun bakim gereksinimi olan ve ciddi organ islev
bozuklugu geciren, Cbl eksikligi olan bebeklere dikkat ¢cekmek icin
yapilmistir. Cbl eksikligi ¢ocuklarda solunum yetmezligi ve ndrolojik
bozukluk gibi yasami tehdit eden komplikasyonlara yol acabilir. Acil
tani ve tedavi yasam kurtaricidir.

Anahtar Kelimeler: Kobalamin eksikligi, cocuk, yodun bakim,
mekanik ventilasyon
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Introduction

Vitamin B12 or cobalamin (Cbl) has a variety of biological
functions, but above all, it is essential for hematopoiesis and
the development of nervous system. Cbl plays essential roles
in folate metabolism and in the synthesis of succinyl-coenzyme
A. Methylcobalamin is used in many biological methylation
reactions, including the methylation of a number of sites within
DNA, RNA, and proteins.”? Five-deoxyadenosylcobalamin is
required for the synthesis of succinyl-coenzyme A which plays
an important role in the production of energy from lipids,
proteins and is also required for the synthesis of heme.'?
Cbl deficiency may cause increased level of methylmalonic
acid and homocysteine in the blood and sometimes
hyperglycinuria.3* Cbl deficiency leads to pathologic changes
in all rapidly dividing cells (including hematopoietic stem cells
and gastrointestinal mucosa).®

Cbl deficiency in adults with a mature nervous system may
present as megaloblastic anaemia, polyneuropathy, subacute
combined degeneration of the spinal cord, dementia or
depression. In contrast, in infants who undergo rapid growth
and development of the brain; Cbl deficiency may lead to severe
neuronal impairment.® The most common symptoms include
failure to thrive, hypotonia, irritability, lethargy, developmental
delay and even regression, epilepsy or movement disorder.
In late infacy and early childhood, neurological symptoms
such as mental deterioration, encephalopathy, spastic paresis
(subacute combined degeneration), extrapyramidal signs
and neuropathy may be observed.” Although nutritional Cbl
deficiency in infancy was described in 19628 and several
times thereafter, clinical spectrum of the disease has not yet
received enough attention.

In Turkey, nutritional Cbl deficiency is a very common health
issue due to poor intake of animal derived food which may
be a result of low socioeconomic status. Since a normal
newborn has sufficient vitamin B12 stores to last for six
to eight months, Cbl deficiency presenting at less than six
months of age is observed only in breast fed infants of Chl
deficient mothers.®™

Cbl deficient infants who require medical attention are mostly
outpatients. Medical literature is very limited concerning
infants with severe Chl deficiency requiring intensive care.’”
" The aim of this study was to describe infants receiving
intensive care whose health issues were primarily related to
Cbl deficiency.

Material and Methods

This is a retrospective observational study using medical
records of all the pediatric patients hospitalized at the Samsun
Ondokuz Mayis University Faculty of Medicine, Children’s

Hospital, Pediatric Intensive Care Unit (PICU), from July 2005
to July 2017 who had a low Cbl level (<200 pg/mL). Patients
aged 6-24 months without any chronic diseases and history
of birth asphyxia were included in the study. Inclusion criteria
were low serum Chl level coexisting with any of cytopenia
(s), macrocytosis, high levels of iron, ferritin and transferrin
saturation at diagnosis with clinical symptoms necessitating
intensive care and improvement in the laboratory values
(decreased levels of iron, ferritin or transferin saturation)
and/or clinical status after Cbl therapy. Those with a positive
direct antiglobulin test or suspected hemophagocytic
syndrome (HLH) (high ferritin level with other diasgnostic
criteria of HLH: fever, splenomegaly, a fibrinogen level <1.5
g/L, hemophagocytosis in bone marrow, and a triglyceride
level >295 mg/dL) were excluded. Improvement in clinical
status included discharge from PICU, improved oral feeding
and responding to environmental stimuli, resolution of
neurological symptoms and presentation complaints such
as respiratory failure. The diagnosis of megaloblastic anemia
was established withmegaloblastic changes in the bone
marrow with cytopenia (s). Demographical features, clinical
presentations on admission, indications for PICU, laboratory
findings, and bone marrow aspiration findings (if done)
were recorded. Since the patients required emergent PICU
admission, detailed evaluation of the level of neurological
deterioration, such as inability to hold head, sit without
support or crawl, could not be done.

The study was performed in accordance with the principles
of the Declaration of Helsinki and approved by the Ethics
Committee of the Ondokuz Mayis University Faculty of
Medicine.

The Cbl and ferritin  levels were measured by
electrochemiluminescence immunoassay (Roche®). Serum
iron was measured using the colorimetric method (Roche®).
Complete blood count was measured using an automated
analyzer (Beckman LH750®). Homocysteine level was
measured by high performance liquid chromatography
(Agilent®). According to the laboratory kits, the normal
range for Chl in serum was 200-800 pg/mL, ferritin -20-275
ng/mL, iron -60-158 ug/ dL, folic acid -4.6-18.7 ng/mL and
homocysteine -5-14 pmol/L. Minimum detectable level of Cbl
was 30 pg/mL.

All the data were evaluated by SPSS version 18. Mean was
used as central tendency criterion for data with normal
distribution and median for data without normal distribution.

Results

During the period of study, 94 children with low Cbl levels were
hospitalized in the PICU. 52% of the patients were younger
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than 24 months of age (n=49). After further evaluation of
medical information and laboratory results, and exclusion of
chronic diseases and history of birth asphyxia, autoimmune
cytopenia (s) and HLH, the findings of seven children (girl/
boy ratio=3/4) were considered to be primarily related to Cbl
deficiency and these seven patients formed the study group.
The mean age was 11+5 months (Table 1). The complaints
on admission were diarrhea, vomiting, difficulty swallowing,
seizure, respiratory distress and cyanosis after feeding
(Table 2).

All patients had a history of exclusive breastfeeding for six
months. After six months of age, they could not tolerate
weaning or refused supplementary food. The mother of the
first patient shown on Table 1, 2, 3 had a low Cbl level (60
pg/mL). However, data regarding the nutritional status and
serum Cbl levels of the mothers were not available.

Two patients had a body weight below the 3 and four
patients had a body weight below the 10" centile. Two
patients had hypotonia on admission. They neither could hold
their head, nor sit without support. Hypotonia resolved after
therapy. After therapy, improvement of clinical and laboratory
status was observed within one month. All patients, except
one, looked around with interest, had eye contact, seated

with support and were able to swallow food. One patient’s
(number six) neurological status did not show significant
improvement after Cbl therapy.

On admission, the mean Cbl level was 50+27 pg/mL. Five
patients had pancytopenia with severe anemia (Table 1). Table
3 shows the changes in laboratory parameters before and
after Cbl treatment. Ferritin, transferrin saturation and iron
level before Cbl therapy were above the normal limits in all
patients. They were also measured in four patients after Chl
therapy and a downward trend was observed. Due to the low
number of cases, statistical analysis could not be performed.
Homocysteine levels were above normal limits in four patients
before therapy.

Megaloblastic changes were detected in five patients who
underwent bone marrow aspiration. Cerebral atrophy was
detected in six patients on cranial imaging. Children with
respiratory distress and/or difficulty swallowing had lobar
pneumonia and needed mechanical ventilation (Table 1). All
infants received parenteral Cbl for treatment.

The sixth patient had one hour lasting seizure before
emergency department admission. He was the second
child of a mother aged 19 years. Chl status of the mother
was not known. He was immediately intubated and given

Table 1. Demographic characteristics of infants with cobalamin deficiency in PICU’

Patient Age Hb (g/dL) MCV  WBC ANC? PIt3
(months)/ (fL)  (x10%/L) (x10%/L)
gender

1 13/F 3.3 103 5.7 1.3 78

2 20/F 34 100 1.8 0.5 20

3 8/M 5.7 106 6.0 0.6 20

4 11/M 4.0 92 2.9 1.0 46

5 13/M 4.0 92 2.9 1.0 46

6 6/M 12.2 73 10.0 4.0 260

7 6/F 12.0 82 15.6 14.0 170

applicable, MRI: Magnetic resonance imaging

(x10%/L)  (kg)

TPICU: Pediatric intensive care unit, 2ANC: Absolute neutrophil count, 3PIt: Platelet count, 4Tx: Transfusion of blood component (s), >°MA: Megaloblastic anemia, 6NA: Not

Body weight Tx* Cranial MRI

<3P) + +
<3P) + +

4.5 ( Cerebral atrophy
5.6 (

6.5 (3-10P) 4 i

7.5 (

9.0 (

6.5 (

Cerebral atrophy

Cerebral atrophy, delay in myelination
3-10P) + +
3-10P) = NA®  NA®
10P) - +

Cerebral atrophy

Cerebral atrophy, corpus callosum
atrophy, hydrocephalus

NA® - NA®  Cerebral atrophy

Table 2. Symptoms, signs and clinical findings on admission and neurological outcomes of infants with cobalamin deficiency admitted

to PICU

Patient Cyanosis Respiratory  Difficulty in Diarrhea,
after feeding distress swallowing vomiting

1 + o ar -

2 - - +

3 - i e

4 - + +

5 = + + +

6 - - -

7 - - - -

PICU: Pediatric intensive care unit

Seizure

Mechanical
ventilation (days)

Hypotonia
on admission

Improvement in
neurological status
after treatment

+(25) + +

- +
+(7) + +
+(3) - -
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Table 3. Laboratory parameters before and after cobalamin treatment

Iron® Transferrin Homocysteine CRP"
(ng/dL) saturation® (%) (umol/L)'® (mg/L)
75 50 18 neg
46 24 9 neg
180 90 216 38

43 40 7 neg
230 34 neg
37 4 neg
150 60 40 neg
110 33 9

60 20 24 16

15 5 neg
180 98 = neg
50 12 - neg
40 14 6 neg

Cbl: Cobalamin, CRP: C-reactive protein, "Two months, 20ne week, 3Three months, 4Two weeks, °Eight months and ®One month after therapy, ’Normal range is 20- 275

Patients Chl Folic acid Ferritin’
(pg/mL) (ng/mL) (ng/mL)
1 Pre 30 11 493
1
Post 770 8 74

2 Pre 30 9 390
Post ) }

3 Pre 70 >24 -

Post” ) _
4 Pre 34 11 280
3
Post 1150 4 54

5 Pre 60 15 160
Post : :

6 Pre 100 20 4000
Post? 214 8 250
Post®

430 40

7 Pre <30 17 820

Post?
Post® 1260 9 16
ng/ mL, 8Normal range is 20- 124 pg/dL, °Normal range is 7- 43%, '°Normal range is 5 -14 pmol/ L, ""Normal range is O- 5 ng/ mL

antiepileptics. He did not have a history of birth asphyxia or
a diagnosis of epilepsy prior to admission. Inborn errors of
metabolism were excluded in this patient. At present time, as
a six-year-old boy, he has mental and motor retardation.

Discussion

In the US, the prevalence of Cbl deficiency in children has
been reported to be 1-3%'>'® whereas a high prevalence
of up to 40% has been described in children of developing
countries due to malnutrition.””® In developed countries,
clinical manifestation is restricted to breast-fed infants of
either vegetarian or vegan mothers, whereas in developing
countries the prevalence is high because of low socioeconomic
status and poor nutritional state.

In this study, seven infants with Cbl deficiency were described.
All cases had serum Cbl levels below 100 pg/mL, which may
be considered severe deficiency. In addition, serum ferritin and
iron levels and transferrin saturation percentages were high
at admission whereas they decreased after therapy. Although
our patient number was inadequate, we observed that iron
was utilized after Chbl therapy. We believe that increased
succinyl-CoA production could increase heme synthesis and
thus iron use and rapidly reduce serum iron levels as suggested
in recent literature.™

Three Cbl deficient infants in the PICU suffered from
respiratory failure and/or cyanosis after feeding on admission.
All had lobar pneumonia which was attributed to aspiration

and received mechanical ventilation. Also, all had feeding
difficulties. The findings of respiratory failure and pneumonia
were compatible with the literature.?2?" lodice et al.™ reported
a 45-day-old patient with Cbl C defect presenting with isolated
pulmonary hypertension which could be the result of increased
levels of homocysteine and subsequent vascular injury.
Considering the similarities of consequences of metabolic and
nutritional Cbl disorders, sub-clinical pulmonary hypertension
may be an important underlying pathology for respiratory
problems as well. In addition, severe anemia might contribute
to respiratory distress and sucking and feeding issues.

Neurological consequences of Cbl deficiency are also of great
interest. Hyperglycinemia has been considered a causative
factor for neurological disturbances in X-linked Cbl disorder
(HCFC1) mimicking nonketotic hyperglycinemia.?? Scalais et
al.? reported a newborn with x-linked Cbl disorder mimicking
nonketotic hyperglycinemia with intractable seizures, severe
neurocognitive deficit, increased cerebrospinal fluid glycine
and methylmalonic acid levels, whose laboratory results
improved with Cbl therapy. There are limited data concerning
the role of glycine in Chl deficiency.>#'® Glycine acts as an
inhibitory and excitatory amino acid in the central nervous
system. Increased glycine in the cerebrospinal fluid may have
excitatory effects on N-methyl-D-aspartate receptors resulting
in intractable seizures. On the other hand, it has inhibitory
effects on brainstem and spinal cord causing hypotonia
and apnea.' We speculate that in nutritional Cbl deficiency,
insufficient synthesis of succinyl-CoA cannot fully meet the
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appropriate synthesis of glycine resulting in inadequate heme
synthesis. Excess glycine might possibly fail to be eliminated
by cleavage enzyme and deposits in the tissues. We believe
that swallowing problems, vomiting, respiratory failure and
seizures may be related to secondary hyperglycinemia in Cbl
deficiency.

Two of our patients had growth retardation and four had
a body weight at the 10" centile or below. Anthropometric
parameters of one patient were unavailable. We could not
show any data about the etiology of low serum Cbl levels in
the patients. However, all infants were exclusively breastfed.
Although data regarding nutritional status of the mothers
could not be obtained, considering the high prevalence
of poor nutritional state including consumption of animal
derived food in pregnant women and mothers, we believe
that Cbl deficiency in infants was related to nutritional Chl
deficiency in mothers.

Five Cbl deficient infants had vomiting, difficulty swallowing
and diarrhea on admission. Resistance to consuming food
during weaning period, diarrhea and vomiting have been
described in the literature 5182324

Five of our patients had afebrile seizure on admission. The
vital signs and biochemical work-up were normal. Cerebral
atrophy was determined in all of them. However, one had
atrophy of the corpus callosum and hydrocephaly as well.
These findings were speculated to be related to neurological
disturbances associated with Cbl deficiency as described
above. Epilepsy was reported as a rare manifestation of Cbl
deficiency. Honzik et al.® reported that among 17 infants with
profound Cbl deficiency, two infants had seizures. Moreover,
few reports described a causal relationship with manifestation
of West syndrome.?>2¢

Following prompt diagnosis and therapy, six of Cbl deficient
patients recovered clinically. One patient developed mental
and motor retardation after diagnosis and treatment of Cbl
deficiency. He presented with seizure lasting for one hour
before emergency department admission and hypoxy might
have contributed to neurological deficits.

Five Cbl deficient patients had megaloblastic anemia.
Megaloblastic anemia is the most common finding of Cbl
deficiency.?” But patients may present without macrocytosis
and megaloblastic anemia as well.

Cerebral atrophy was detected in six patients. Cerebral
atrophy related to Cbl deficiency has been described.®?7:28
The most common neuro-radiological findings are cortical
atrophy, hypoplasia of the corpus callosum, retardation in
myelinisation and moderate enlargement in the ventricles.?®
One of our patients had cerebral atrophy with delay in
myelination and one had cerebral atrophy with thinning of
the corpus callosum and hydrocephaly.
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The limitations of our study are; the analysis of urine/plasma
methylmalonic acid and serum holotranscobalamin levels,
which are the most concrete methods used to identify Cbl
deficiency, were not available at the authors’ institution. Since
itis a retrospective study, the data concerning detailed physical
examination including body length, head circumference,
detailed neurological examination and current contact
information of families were not available in some children.

Conclusion

In this study, seven infants with Cbl deficiency who received
intensive care were reported and three of them received
mechanical ventilation. Management of Cbl deficiency is well
known for outpatients. This study was performed to emphasize
the importance of Cbl deficiency in patients requiring intensive
care or who had serious deterioration in organ functions. Cbl
deficiency may lead to life threatening complications such
as respiratory or neurologic complications. We suggest that
infants with nutritional Cbl deficiency due to maternal diet
may present with a severe clinical picture requiring intensive
care. Cbl deficiency at any age in childhood, especially during
infancy, may aggravate the severity of symptoms of the
existing disease. Prompt diagnosis and immediate treatment
may not only be life saving but may also improve quality of
life in long term. It may be appropprite to check the Cbl levels
in infants receiving intensive care, feed Cbl-deficint diet and
having symptoms of acute onset neurological, respiratory,
gastrointestinal or cardiac deterioration.
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Bir Uciincii Basamak Hastanede Yatan Adli Nitelikli Gocuk

Hastalarin Degerlendirilmesi

An Evaluation of the Hospitalized Pediatric Forensic Cases at a Tertiary Hospital

© Muhammet Furkan Korkmaz, ® Muharrem Bostanci, ® Murat Tutang
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Giris: Bu calismada cocuk adli olgularin epidemiyolojik ve klinik
ozellikleri degerlendirilerek literatlire ve koruyucu saglik hizmetlerine
katki saglanmasi amaclanmistir.

Yoéntemler: Yatis karari alinarak ¢ocuk kliniklerimizde takip edilen
18 yas alti 1406 adli olgu geriye donlk olarak incelenmistir.
Olgularin yas, cinsiyet, basvuru nedenleri, basvuru zamanlari,
hastanede yatis sureleri, yogun bakim ihtiyaci varligi ve 6lGm oranlari
degerlendirilmistir.

Bulgular: Olgularin  yas ortalamasi  5,55+5,11 vyl  olup
bunlarin %52,6'si erkekti (n=739). Olgular olgu tiplerine gore
degerlendirildiginde en fazla zehirlenme olgularinin (n=887, %63)
gorildigu saptandi, bunu %22 ile travmalar ve %11,1 ile dzkiyim
girisimleri izledi. Hastalar yas gruplarina ayrilarak incelendiginde
basvurularin en sk 0-4 yas grubu (%60,7) cocuklarda meydana
geldigi saptanmistir. Basvurularin en sik yaz aylarinda (n=454,
%32,3) oldugu gdzlendi. Olgularin %9,5‘inde yogun bakim ihtiyaci
saptanirken 6ltim orani %0,12 olarak kaydedildi.

Sonug: Zehirlenmeler ve diger yaralanmalar &nlenebilir  6lim
nedenlerinin basinda yer almaktadir. Cocuklar icin dis ortam ve
evde guvenli bir cevre olusturulmasi yaralanma kontroliinde etkin
yontemler olacaktir.

Anahtar Kelimeler: Adli olgular, acil servis, cocuk

Abstract

Introduction: It was aimed to determine the epidemiological and
clinical characteristics of pediatric forensic cases to contribute to the
literature and to preventive health care services.

Methods: A total of 1406 pediatric forensic 18 cases hospitalized
in our pediatric clinics were reviewed retrospectively. Data on
demographic characteristics, including age and gender, reasons
for referral, time of presentation, hospitalization period, need for
intensive care and mortality rates were determined.

Results: The mean age was 5.55+5.11 years and 52.6% (n=739) of
the patients were male. It was found that intoxication cases took the
first place (n=852, 60.6%) followed by traumas (21.9%), and suicide
attempts (11.4%). When forensic events were evaluated according
to age groups, it was determined that 60.7% of intoxication cases
were under 5 years of age. The patients were mostly admitted in
the summer months (n=454, 32.3%). 9.5% of the patients required
hospitalization in the intensive care unit, and the mortality rate was
0.12%.

Conclusion: Intoxication cases and accidents are the leading causes
of preventable health problems in our country as in the whole world.
Creating a safe indoor and outside environment for children is the
most effective approach to injury prevention.

Keywords: Forensic cases, emergency department, children

Giris

Genellikle harici  etkenlerin  rol oynadigl, dikkatsizlik,
onlemsizlik veya ihmalkar davranislar sonucu bireyin bedensel
ve ruhsal bitinliginin bozulmasina ya da 6limine neden
olan durumlar adli olgu olarak tanimlanmaktadi.’ Adli
olgular her yasta gorlebilir ancak ¢ocuklar hentiz fiziksel ve

zihinsel gelisimlerini tamamlamadiklarindan dolayr 6zellikle

yaralanmayla sonuclanabilecek durumlara yetiskinlerden daha
fazla duyarlilik géstermektedir.? Cocuk olgulardan yeterli yku
alinmasinin glcligu dustnuldiginde cocuk hekimlerinin adli
olgularin ¢zelligine y6nelik muayene ve tedavi yéntemleri
hakkinda yeterli bilgiye sahip olmalari olduk¢a énemlidir.?

Adli olgular hastane acil servislerine basvuran hastalarin
onemli bir kismini olusturmaktadir. Cocuk acil basvurulari,
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tim acil hastalarin yaklasik %30’unu olusturmaktadir. Acil
servislere; darp, her tirll alet yaralanmalari, patlayici madde
ve atesli silah yaralanmalari, trafik kazasi, yanik, elektrik
carpmasl, disme, zehirlenmeler, yasa disi madde kullanimi,
asfiksi, iskence, kot muamele, cocuk istismari, 6zkiyim
girisimi, sUpheli 6lim vb. nedenlerle yapilan basvurular adli
olgu olarak degerlendirilmelidir.*>

Kazalar ¢ocukluk ¢caginin 6lim ve engelli yasam nedenlerinin
basinda gelmektedir. Bu durum &nlenebilir saglik sorunlari
arasindadir? Alinacak koruyucu onlemler ve etkin tedavi
yaklasimlari mevcut olgularin sikligini ve siddetini azaltmak
amaciyla kullanilabilecek yontemlerdir.

Bu calismada bir Uclincli basamak egitim arastirma hastanesi
cocuk acil servisine basvuru sonrasi yatirilarak takip edilen adli
olgular incelenmistir. Olgular; demografik ve epidemiyolojik
ozellikler, olay tipine gbre dagilim, basvuru zamanlari, tedavi
sonuclari ve 6lim oranlari yonlerinden degerlendirilmistir.
Calisma sonunda elde edilen sonuclarin, literatlr verileri ile
karsilastirilmasi yapilarak ulusal verilerimize katkida bulunmasi
amaclanmistir.

Gereg ve Yontem

Bir Uclncl basamak hastane niteligindeki Bursa Yuksek
Ihtisas Egitim ve Arastirma Hastanesi Cocuk Acil Servisi'ne
01.01.2016-01.01.2018 tarihleri arasinda basvuran 0-18 yas
arasindaki yatis karari alinan adli olgularin; adli raporlari,
hastane sistemine girilen kayitlar ve yatis dosyalari yerel etik
kurul onayr (2011-KAEK-25 2018/06-16) alindiktan sonra
geriye donuk olarak incelendi. Adli nitelik tasimayan, 18 yas
Uzerine olan, dosyalarina ulasilamayan veya dosyasinda ciddi
bilgi eksikligi olan hastalar calismadan cikartildi.

Olgularin yas, cinsiyet, basvuru nedenleri, bagvuru zamanlari,
nereden basvurduklari, hastanede yatis sureleri, yogun
bakim ihtiyaci varligi, 6lim oranlar belirlendi ve istatistiksel
analizleri yapildi. Olgularin yaslar; 0-4, 5-12, 13-18 yas
araliginda gruplandirildi. Olay niteligi; zehirlenme, &zkiyim
girisimi, travma, elektrik carpmasi, yanik, asfiksi, yabanci cisim
aspirasyonu, uyusturucu madde kullanimi, cinsel istismar,
kardiyopulmoner arrest ve 6l duhul olarak gruplandirildi.

istatistiksel Analiz

Verilerin analizinde SPSS (Statistical Package For Science
Studies) 21.0 istatistik paket programi kullanildi. Kategorik
degiskenler icin n (%) ifadesi, devamli degiskenler icin ise
normal dagilima uygunluk halinde ortalama + SS uygunluk
saglanamadiginda da ortanca (alt-Gst sinir) degerleri kullanildi.

Kalitatif degiskenlerin siklik karsilastirmasi icin ki-kare testi
veya Fisher'in kesin testi kullanildi. iki gruplu karsilastirmalar
Mann-Whitney U testi, cogul grup karsilastirmalari ise Kruskal-

Wallis testi ile yapildi. Cogul karsilastirmalarda ¢ikan kritik p
degerleri icin Bonferroni diizeltim islemi uygulandi.

TUm testlerde p<0,05 degerleri istatistiksel olarak anlamli
kabul edilmistir.

Bulgular

Bu tarihlerde hastanemiz cocuk acil servisine yapilan toplam
basvuru sayisi 547840 olarak gordldi. Hastanemiz acillerine
basvurusu saptanan toplam adli olgularin sayisi 40176 iken
cocuk adli olgularin sayisi 7132 (%17,7) idi. Bunlardan yatis
karari alinarak calismamiza dahil edilen olgu sayisi 1406
(%19,7) idi.

Yatis karari alinan adli olgularin basvuru aninda yaslari
incelendiginde yas ortalamasi 5,55+5,11 yil (yas araligr 1-215
ay) olarak bulundu. Hastalarin 739'u (%52,6) erkek, 667'i
(%47,4) kiz idi. Hastalar yas gruplarina ayrilarak incelendiginde
basvurularin en sik 0-4 yas grubunda (%60,7) ve bu yas grubu
icinde ise en sik 18-30 ay (%30,2) ¢ocuklarda meydana geldigi
saptanmistir (Sekil 1).

Adli olgu basvurularinin aylara gore dagilimi Sekil 2'de
gosterilmistir. Basvurularin daha cok yaz (n=454, %32,3) ve
ilkbahar (n=433, %30,8) aylarinda siklastigi gortlmektedir.
Olgularin geldikleri yerler; 1084'G (%77,1) il merkezinden,
248'i (%17,6) ilcelerden ve 74°U (%5,3) il disindan idi.

Adli olgularin dagilimi incelendiginde en fazla zehirlenme
olgularinin  (n=887, %63) gobrildigu saptandi (Tablo
1). Zehirlenme olgulari kendi aralarinda incelendiginde
ise en sk nedenin ilag kaynakl (n=512, %57,7) oldugu
gorilda. Daha sonra dikkat ¢ceken en sik neden korozif
madde alimlar (n=265, %29,8) idi. Sebebi 6grenilebilen
ilac kaynakl zehirlenmelerin en cok non-steroid anti-
enflamatuvar ilaglar (n=77, %29, 1) ile gerceklesmis oldugu,
bunu antidepresan ilaglarin (n=60, %22,6) izledigi gorilda.
Korozif madde kaynakl zehirlenmelerin ise en sik camasir
suyu (n=89, %34,6) nedeniyle gerceklestigi tespit edildi.
Travma olgulari icerisinde en sik sebebin ylksekten dlisme
oldugu (n=141, %45,8), bunu daha sonra arac disi (n=110,
%35,7) ve arag ici (n=32, %10,4) trafik kazalarinin izledigi
gorulda.

Adli olgu tipleri cinsiyetlere gore karsilastirildiginda istatistiksel
olarak anlamli fark belirlenmistir (p<0,001). ilag zehirlenmesi
olgularinda cinsiyetler arasinda istatistiksel fark saptanmazken
(p=0,48), 6zkiyim girisimi olgulari kiz cocuklarda (p<0,001),
travma olgularn ise erkek cocuklarda (p=0,02) istatistiksel
olarak anlamli dizeyde yuksek bulundu. Calismaya alinan
adli olgu tipleri ile yas gruplari karsilastirildiginda zehirlenme
olgularinin 0-4 yas grubunda diger yas gruplarina oranla daha
sik, 6zkiyim girisimi olgularinin ise 13-18 yas grubunda daha
sik gozlendigi saptandi (p<0,001).
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Yatis karari alinan adli olgular acil servise basvurup adli
olgu niteligi tasidigr  dustnidlen olgularin = %19,7'sini
olusturmaktaydi. Olgularin hastanede vyatis sureleri icin
ortanca deger 2 gin (1-153 gun) idi. Olgularin 134'Gnin
(%9,5) yogun bakim ihtiyaci oldugu saptandi. Toplamda 17
(%0,12) eksitus olgu gozlendi (Tablo 2). Yogun bakim ihtiyaci
olan hastalarda cinsiyet yoninden anlamli fark saptanmazken
(p=0,83), yas gruplari acisindan anlamli farkliik saptanmistir
(p<0,001). 0-4 yas grubu olgularda diger yas gruplarina kiyasla
daha fazla yogun bakim ihtiyaci gozlenmistir. Yogun bakim
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Sekil 2. Olgularin basvuru aylarina gére dagilimi
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hastalarinin olgu tipleri incelendiginde &zkiyim girisimi ve
travma olgularinin diger olgu tiplerine gore istatistiksel olarak
daha sik gozlendigi saptanmistir (p<0,001).

Tartisma

Calismamiza dahil edilen olgularin yaslari incelendiginde yas
ortalamasi 5,55+5,11 yil olarak bulundu ve basvurularin en
sik 0-4 yas grubunda (%60,7) oldugu goérildi. Demir ve ark.?
adli olgularin ortalama basvuru yaslarini; 8,8+4,37 yil olarak
saptarken Ozdemir ve ark.! 8,77+4,99 yil olarak bulmustur.
Calismamizda yas ortalamasinin literatlire oranla daha disutk
tespit edilme sebebi, hasta populasyonumuzun énemli bir
kisimini olusturan zehirlenmelerin 1-5 yas arasinda daha sik
gozlenmesine baglandi.

Amerikan Hastalk Kontrol ve Onleme Merkezi (CDC)
verilerine 6re 6limcil olmayan yaralanmalar 1-19 yas
araliginda erkek ¢ocuklarda daha fazla gérilmektedir.® Yurtigi
kaynakli bir cok calismada da adli olgularin daha cok erkek
cocuklarda gozlendigi ile ilgili sonuclar raporlanmistir.2358
Bizim calismamizda da literatlrle uyumlu olarak erkek/kiz
orani (%52,4-%47,6) olarak saptanmistir.

Ulkemizde yapilan cesitli calismalarda acil servislere basvuran
adli olgular icerisinde ¢ocuk hastalarin orani %18-43 olarak
bildirilmistir.?”° Calismamizda ¢ocuk adli olgularin tim adli
olgulara orani %17,7 olarak bulunmustur.

Yaz aylarinda okullarin tatil olmasi ve cocuklarin dis ortam
akvitelerininartmasinedeniyle kazalarin ve digeryaralanmalarin
arttigi bilinmektedir. Bu nedenle bir ¢ok calismada adli
basvurularin yaz ve bahar aylarinda siklastigi bildirilmistir.
Dort ylz yirmi bir cocuk adli olgunun incelendigi bir calismada
en fazla basvurunun yaz aylarinda gorildigi bunu ilkbahar
aylarinin takip ettigini bildirilmistir.? Calismamizda da benzer
olarak en fazla basvurunun temmuz ayinda (n=181, %12,9)
gerceklestidi, bunu mayis aymin (n=176, %12,5) izledig
gbzlenmistir.

Cocuk acil servislerine yapilan basvurular arasinda
zehirlenmeler 6nemli bir yere sahiptir. Amerikan Zehir Kontrol
Merkezi Dernegi (AAPCC) verilerine gore zehirlenmelerin
biyik kismi bes yas altt cocuklarda bildirilmektedir.
Ulkemizde yapilan hemen tiim calismalarda da zehirlenmeler
en sik bes yasindan kuctk cocuklarda bildirilmistir.'2'3
Ulkemizde zehirlenmeler trafik kazasi, diisme ve yaniklardan
sonra, cocuklarda 4. siklikta gorilen kaza cesididir.'
Calismamizda acil servise basvuran adli nitelikli olgularin en sik
sebebini zehirlenme olgular olusturmaktaydi. Calismamizda
literatlr ile benzer olarak zehirlenme olgularinin %60,7'si
bes alti cocuklarda saptanmistir.

Calismamizda  zehirlenme  olgulari  kendi  aralarinda
incelendiginde ise en sik nedenin kazara ilag alimi (%57,7)
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Tablo 1. Adli olgularin basvuru nedenleri

Yas Grubu (n) (%) Cinsiyet (n) (%)
Olgu tipi 04 5-12 13-18 Kiz Erkek Toplam (n) (%)
Zehirlenme 735 (83,2) 131 (14,8) 17 (1,9) 401 (45,4) 482 (54,6) 883 (62,8)
Travma 84 (27,2) 146 (47,4) 78 (25,4) 101 (32,8) 207 (67.2) 308 (21,9)
Ozkiyim girisimi 4(2,5) 6(3.7) 151 (93,8) 141 (87,6) 20 (12,4) 161 (11,4)
Yanik 20 (80) 2(8) 3(12) 1 (50) 1(50) 25 (1,7)
Elektrik carpmasi 4 (50) 4 (50) 0 (0) 3(37,5) 5(62,5) 8(0,6)
Uyusturucu madde kullanimi 0(0) 0(0) 6 (100) 2(33,3) 4(66,7) 6(0,4)
Yabanci cisim aspirasyonu 3 (66,6) 2 (33,3) 0 (0) 3(75) 1(25) 5(0,3)
Asfiksi 1(33,3) 1(33,3) 1(33,3) 1(33,3) 2 (66,7) 3(0,2)
Olti duhul 3 (100) 0(0) 0(0) 1(33,3) 2 (66,7) 3(0,2)
Cinsel istismar 0 (0) 0 (0) 2 (100) 2 (100) 0 (0) 2(0,1)
oldugu (%45,8), bunu daha sonra ara¢ disi (%35,7) ve
Olgu tipi Yogun bakim  Exitus (n) Toplam arag ici (%10,4) trafik kazalarinin izledigi gorildi. Travma
ihtiyaci (n) (%) (%) (n) olgularinin literatlire oranla daha az sayida olmasinin
Zehirlenme 24(2,7) 3(0,3) 883 sebebinin calismamizda sadece vyatan hasta grubunun
Travma 69 (22,4) 9(2,9) 308 degerlendirilmesi ile ilgisi oldugunu disinmekteyiz.
Ozkiyim girisimi 35 (21,7) 0 (0) 161 Her yil 6zkiyim nedeni ile kaybedilen hayat sayisi, cinayet
Yanik 1(4) 1(4) 25 ve savaslar nedeni ile kaybedilenden cok daha fazladir.
Elektrik carpmasi 0 (0) 0(0) 8 Bu nedenle 6zkiyim davranisi bitin dinyada onemli bir
Uyusturucu madde kullanimi 0 (0) 0 (0) 6 halk saghgi sorunu olarak kabul edilmektedir Cocuk ve
Yabanc cisim aspirasyonu 2 (50) 0(0) 5 ergenlerde &zkiyim davranisi Glkemizdeki oranlar dustk
Asfiksi 1(33,3) 1(33.3) 3 olmasina ragmen giderek daha da blyUyen bir sorundur. Bir
il lull 1(33.3) 3 (100) 3 cok gelismis Ulkede, ergenlerde gorilen ?zklylm kazalardan
Cinsel istismar 0(0) 0(0) ) sonra en sik ikinci 6lim nedenidir.’® Ulkemizde &zkiyim
Toplam 134 (9,5) 17(0.12) 1406 istatistikleri incelendiginde 15-24 vyas grubunda 6lim
nedenleri siralamasinda 6zkiyimlarin 2. sirada yer aldigi, hatta
oldugu gérildi. Literatirde ilag kaynakli zehirlenmeler bu yas gruplarinda dzkiyimlarin motorlu tasit kazalarina bagli

arasinda en sik agri kesici, ates dusuricl ve sinir sistemine
etki eden ilaglar yer almaktadir.™ Calismamizda sebebi
Ogrenilebilen ilag kaynakli zehirlenmelerin en ¢ok non-steroid
anti-enflamatuvar ilaclar (%29,1) ile gergeklesmis oldugu,
bunu antidepresan ilaclarin (%22,6) izledigi gérildu. Deniz ve
ark."™ve Cam ve ark."” cocuk zehirlenme olgularini inceledikleri
calismalarinda korozif madde alimlarini ikinci en sik zehirlenme
etkeni olarak bildirmistir. Calismamizda da korozif madde
alimlarinin farmakolojik ajanlardan sonra en sik (%31,1)
zehirlenme nedeni oldugu gorildi. Korozif madde kaynakli
zehirlenmelerin ise en sik camasir suyu (%34,6) nedeniyle
gerceklestigi tespit edildi.

Literatlrde bircok calismada cocuk acil servislerinde
tutulan adli raporlarin en sik sebebi olarak travmalar
bildiriimektedir.2>> CDC verileri incelendiginde trafik kazalari
1-18 yas grubu i¢in 8lim nedenleri siralamasinda birinci
sirada (%40,1) yer almaktadir.’® Calismamizda travma
olgular zehirlenmelerden sonra ikinci siklikta saptanmistir.
Travma olgulari icerisinde en sik sebebin ylksekten disme

Olumlerden daha fazla oldugu gorilmektedir.2° Tamamlanmis
Ozkiyim oranlari kizlarda erkeklerden daha dustk iken
Ozkiyim duasincesi ve 6zkiyim girisimi kizlarda daha ylksek
oranda gorUlmektedir.”® Cinsiyetler arasindaki bu farkin
erkeklerde komorbid duygudurum bozuklugu ve madde
kotlye kullaniminin sik gorilmesinden, agresyon dizeyinin
daha yuksek olmasindan ve erkeklerin 6zkiyim girisimlerinde
daha olumcdl  yontemler se¢mesinden  kaynaklandigi
distnilmektedir2! Ulkemizde yapilan bir cok calismada yine
kiz cocuklarin daha fazla 6zkiyim girisiminde bulunurken,
erkek cocuklarin ise daha cok travmaya maruz kaldiklari
bildirilmistir.2# Literatdrle uyumlu olarak calismamizda;
Ozkiyim girisimi olgularn kiz ¢ocuklarda (p<0,001), travma
olgulari ise erkek cocuklarda (p=0,02) istatistiksel olarak
anlamli dlzeyde yuksek bulundu.

Cinsel saldiri her gecen glin daha ¢ok kadin, erkek ve cocugun
hayatini etkileyen ciddi bir sosyal sorundur. Ulkemizde yapilan
calismalarda kadin cinsiyetinin erkeklerden cok daha fazla
cinsel saldirya maruz kaldiklari ve magdurlarin 11-18 yas
araliginda yogunlastiklari gortlmektedir.?? Diger calismalarla
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uyumlu olarak calismamizda cinsel istismar gdzlenen iki kiz
hastamiz 13-18 yas grubunda idi.

Kaza kaynakli zehirlenme maruziyetleri AAPCC verilerine gore,
ensik altiyas altinda (%9, 1), 6zkiyim amacl maruziyetler ise en
sik 13-19 yas grubunda (%27,7) gdzlenmektedir.® Calismaya
alinan adli olgu tipleri ile yas gruplar karsilastirildiginda
istatistiksel olarak, zehirlenme olgularinin 0-4 yas grubunda,
Ozkiyim girisimi olgularinin ise 13-18 yas grubunda daha sik
gozlendigi saptandi (p<0,001).

Ozdemir ve ark.” 767 adli olguyu inceledikleri calismalarinda
hastalarin %12,1'inin yatarak tedavi ihtiyaci doddugunu
belirtmistir. Dort yiz seksen alti cocuk adlin olgunun incelendigi
bir diger calismada ise yatis orani %41,1 olarak bildirilmistir.
Calismamizda yatis karari alinan olgular adli olgu niteligi
tasidigr  dustnulen olgularin %41,6'sini - olusturmaktaydi.
Olgularin hastanede yatis sureleri icin ortanca deger 2 glin (1-
153 glin) idi. Olgularin %9,5'inin yogun bakim ihtiyaci oldugu
saptandi. 0-4 yas grubu olgularda diger yas gruplarina kiyasla
daha fazla yogun bakim ihtiyaci oldugu saptandi (p<0,001).
Yogun bakim hastalarinin olgu tipleri incelendiginde 6zkiyim
girisimi ve travma olgularinin diger olgu tiplerine gore
istatistiksel olarak daha sik gozlendigi saptandi (p<0,001).

Cocuk yogun bakimda vyatirilarak takip edilen adli olgularin
incelendigi ulusal bir calismada olgularin %71,8'inin zehirlenme
kaynakli kalan %28,2'sinin ise travma kaynakli basvurular
oldugu saptanmistir.?* Bu ¢alismada travma kaynakli olgularin
en sik yatis sebebi olarak yiksekten disme olgulari (%62,9)
raporlanmistir. Calismamizda da benzer sekilde yogun bakim
yatis ihtiyaci olan travma olgulari (n=69) incelendiginde en
sik sebebin yiksekten disme olgulari (n=27, %39,1) olarak
kaydedildigi gozlenmistir.

Cocuk yogun bakim takibi yapilan 82 zehirlenme olgusunun
incelendigi bir diger calismada 6zkiyim kaynakli nedenlerin
%46,3 oldugu saptanmistir?® iki yiz yetmis ¢ cocuk
yogun bakim yatis ihtiyaci gerektiren zehirlenme olgusunun
incelendigi yine baska bir calismada &zkiyim kaynakli
nedenlerin %46 oldugu saptanmistir.?® Calismamizda 6zkiyim
kaynakli yogun bakim yatislari %21,7 olarak raporlanmistir.
Galismamizda ozkiyim amacli ilag kaynakli zehirlenme orani
%59,3 olarak saptanmistir. Her iki calismada da ila¢ kaynakli
zehirlenmeler igerisinde en sik sebebin antidepresan ilaclar
oldugu kaydedilmistir24?> Calismamizda da benzer olarak
antidepresanlar yogun bakim yatis nedenleri icerisinde en Ust
sirada yer almaktayd.

Ulkemizde vyapilan cesitli calismalarda takip edilen adli
olgularin dlim oranlart  %0,015-0,4 arasinda degisen
oranlarda saptanmistir?*> Calismamizda literatlrle uyumlu
olarak olgularin %0,12'sinin kaybedildigi raporlanmistir.

Cocuklarin emniyetli ortamlarda yasamalari, kazalara karsi
koruyucu 6nlemlerin alinmasi ve yasam alanlarinin emniyetinin
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denetlenmesi,  eriskinlerin  sorumlulugundadir.  Saglik
profesyonellerinin adli olgulara yaklasimla ilgili mevzut, etkin
tedavi-girisim hakkinda bilgili ve yeterli olmalari gerekmektedir.
Cocuk glvenliginin  saglanmasi  kapsaminda planlanacak
egitim programlarinin  okul Oncesi dénemden baslayarak
tim cocukluk ve ergenlik sureclerini icine alacak sekilde
gelistirilmesi ve tim kaza ve yaralanmalarin dnlenmesine
yonelik stratejilerle yiritilmesi gerekmektedir.

Sonug

Sonug olarak zehirlenmeler ve diger yaralanmalar dnlenebilir
6lim nedenlerinin basinda yer almaktadir. Cocuklar igin dis
ortam ve evde guvenli bir cevre olusturulmasi yaralanma
kontroliinde etkin yontemler olacaktrr.

Etik

Etik Kurul Onayi: Yerel etik kurul onay (2011-KAEK-25
2018/06-16) alindiktan sonra geriye donuk olarak incelemesi
yapilmistir.

Hasta Onayi: Geriye dontk calismadir.
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Giris: Savaslar cok sayida insani etkileyebilen ve telafisi mimkin
olmayan felaketlerdir. Yaralanma ve élimler savaslarin dogrudan etkisi
olarak sayilmakta ve savas bélgelerine yakin yerlerde bu etkiler daha
fazla hissedilmektedir. Go¢ savasin kaginilmaz sonudur ve 6zellikle
de kadinlar ve 18 yas alti ¢cocuklar savasin en magdurlarindandir.
Calismamiz, 18 yas alti Suriyeli multecilerin Hatay Mustafa Kemal
Universitesi Saglik Uygulama ve Arastirma Hastanesi Acil Servisi'ne,
basvuru nedenleri ve epidemiyolojik Ozelliklerini ortaya koymak
amaciyla yapilmistir.

Yéntemler: Hatay Mustafa Kemal Universitesi, Saglik Uygulama ve
Arastirma Hastanesi Acil Klinigi'ne 01.07.2012-01.05.2016 tarihleri
arasinda basvuran 18 yas alti Suriye uyruklu hastalarin acil servis
verileri kullanilarak yapilmistir. Tanimlayici bu calismada hastalarin
demografik verileri ve klinik bilgileri geriye donik olarak incelenmistir.

Bulgular: Calismaya toplam 1038 hasta dahil edildi. Olgularin
710'u (%68,4) erkek, 328'i (%31,6) kiz olarak saptandi. Calismaya
alinan hastalarin ortalama yasi 10,3+5,2 olarak belirlendi. Hasta
basvurularinin yillara gére dagilimina bakildiginda en fazla %31,7
ile 2015 yilinda oldugu saptandi. Olgularin 552'si (%53,2) ayaktan
tedavi edildigi ve diger hastalarin ise gerekli yatakli servise yatirildig
belirlendi. Yatakli servise devredilen hastalarin yatis sdrelerinin
ortancasi 7 glin (1-163 giin) idi. Uluslararasi istatistiksel Siniflamasi-
10-versiyon 2016'ya gore en yaygin kabul tanisi Y24, atesli silahla
yaralanma diger tanimlanmamis, (n=568, %54,7) oldugu saptand.

Sonug: Suriye uyruklu hastalarin acil servise catisma bolgelerinden
sevkinin en blylk kaniti atesli silah yaralanma tanisi ile gelmeleridir.
Suriye'de catisma ortaminin halen strdigu varsayildiginda, sinir
bélgesine yakin diger ticlincli basamak hastanelerde Suriyeli olmayan
hasta grubunun da dahil edildigi farkli calismalarla daha objektif
sonuglara varilabilecegi dustnulmektedir.

Anahtar Kelimeler: Suriye, milteci, cocuk, ICD-10, acil servis

Abstract

Introduction: Wars are disasters leading to irreversible consequences
that affect great numbers of people. Injuries and deaths are
considered to be direct effects of wars and these effects are felt more
in places near war zones. Immigration is the inevitable result of war
and especially women and children are the worst victims of war. Our
study was conducted in order to reveal the reasons for intensive care
unit admission and epidemiological characteristics of Syrian refugees
under 18 years old who presented to Hatay Mustafa Kemal University
Health Practice and Research Hospital.

Methods: In this descriptive study, records of Syrian patients under
18 years of age, who were admitted to the emergency department
at Hatay Mustafa Kemal University Medical Practice and Research
Hospital between 01.07.2012 and 01.05.2016, were analyzed.
Demographic characteristics and and clinical data of the patients
were retrospectively reviewed.

Results: A total of 1038 patients with the mean age of 10.3+5.2
years were included in the study. Seven hundred-ten (68.4%)
of the patients were male and 328 (31.6%) were female. When
the distribution of patient admissions according to the years was
examined, it is found that the maximum rate was 31.7% in 2015.
552 of the patients (53.2%) were treated on outpatient basis and
the rest were hospitalized. The average length of hospital stay was 7
days (1-163 days). The most common admitting diagnosis according
to the International Classification of Diseases-10 2016 was Y24,
firearm injury and other unspecified conditions (n=568, 54.7%).

Conclusion: Admitting diagnosis of firearm injuries among Syrian
nationals was the strongest evidence for referral from conflict areas.
Since the conflict in Syria is still ongoing, it is thought that more
objective results can be obtained with different studies including non-
Syrian patient groups in other tertiary hospitals near the border region.

Keywords: Syria, refugee, child, ICD-10, emergency department
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Atalay ve ark.
On Sekiz Yas Alti Suriyeli Hasta

Giris

Savaslar cok sayida insani etkileyebilen ve telafisi mdmkin
olmayan felaketlerdir. Yaralanma ve Olimler savaslarin
dogrudan etkisi olarak sayllmakta ve savas bdlgelerine
yakin yerlerde bu etkiler daha fazla hissedilmektedir. Savas
bolgesinden kacarak zorunlu gog¢ etmek durumunda kalan
sivil halk ise barinma, beslenme, saglik ve hijyen gibi bircok
sorun ile karsl karslya kalmaktadir.?

2011 yilinda baslayan Suriye i¢ savasinin etkisiyle milyonlarca
Suriyeli evlerini terk etmis ve baska Ulkelere siginmistir.34
Turkiye ise bu mdultecileri kabul eden Ulkeler arasinda 6nde
gelmekte®® ve Tlrkiye'ye gelen Suriyeli multeci sayisi her gecen
gln artmaktadir? BM Milteciler Yiksek Komiserligi Temmuz
2017 verilerine gore Turkiye'de bulunan kayith Suriyeli multeci
sayisi 3.079.914 kisidir” icisleri Bakanlgi, Goc idaresi Genel
MUdarlagd’'nin hazirladigi 2016 Tirkiye gog raporuna gore
Suriyeli yabancilarin yaslara gore dagilimlari incelendiginde 18
yas alti grubun %47,64 oranina sahip oldugu belirtilmektedir.
2016 yili sonu itibariyle kayit altina alinan Suriyeli nifusun
illere gére dagilimlar incelendiginde, Hatay ili istanbul ve
Sanlurfa’dan sonra Uclncl sirada yer almaktadir® Hatay,
Suriye savasindan etkilenerek savasin ilk yillarindan itibaren
multecilere saglik ve sosyal hizmet veren bir il konumuna
gelmistir. Krizin ekonomik ve toplumsal etkilerinin yani sira
insani boyutu da Hatay'da yogun olarak hissedilmektedir.

Calismamiz, Temmuz 2012 ve Mayis 2016 tarihlerinde 18
yas alti Suriyeli miiltecilerin Hatay Mustafa Kemal Universitesi
Saghk Uygulama ve Arastirma Hastanesi Acil Servisi'ne,
basvuru nedenleri ve epidemiyolojik &zelliklerini  ortaya
koymak amaciyla yapildi.

Gerec ve Yontem

Arastirmamiz Hatay Mustafa Kemal Universitesi, Saglk
Uygulama ve Arastirma Hastanesi Acil Klinigi'ne basvuran
18 yas alti Suriyeli uyruklu hastalarin acil servis verileri
kullanilarak yapildi.  Calismaya 01.07.2012-01.05.2016
tarihleri arasinda basvuran bitin 18 yas alti Suriyel
hastalar dahil edildi. Calismamiz Suriye sinirinda bulunan

ve cok sayida Suriyeli siginmaciya ev sahipligi yapan Hatay
ilinde yapildi. Krizin ilk yillarindan bu yana sinir icinden ve
disindan gelen Suriyeli hastalarin tedavilerinin yapildig,
Hatay Mustafa Kemal Universitesi, Saglik Uygulama ve
Arastirma Hastanesi bilgi isletim sistemi kullanilarak 1038
hasta belirlendi. Tanimlayici bu calismada hastane verileri
geriye donik olarak tarandi. Hastalarin demografik verileri
(yas, cinsiyet) ve klinik bilgileri (hastalarin kabul tanilari,
izlem ve tedavi yerleri, hastanede kalis streleri, basvuru yil
ve ay dagilimlari) geriye dontk olarak belirlendi. Hastalarin
kabul tanilar, Hastaliklarin ve Saglikla ilgili Sorunlarin
Uluslararasi Istatistiksel ~ Siniflamasi'na  (ICD-10-versiyon
2016) gore gruplandirildi. Bu calisma icin Hatay Mustafa
Kemal Universitesi Tayfur Ata Sékmen Tip Fakiltesi Klinik
Arastirmalar Etik Kurulu'ndan (toplanti tarihi: 05.10.2017,
karar no: 2017/142) izin alinmistir. Calisma geriye donik
yapilmis olmasi nedeni ile onami alinamamistir.

istatistiksel Analiz

Bu arastirmadan elde edilen veriler SPSS for Windows
22.0 (Statistical Package for Social Sciences) bilgisayar
programina aktarildi ve gerekli analizler bu programda
yapildi. Verilerin degerlendirilmesinde tanimlayici istatistiksel
metotlar kullanilmis olup hastane vyatis sureleri normal
dagiim gdstermediginden ortanca (en distk-en yiksek)
hesaplanmistir. Nitelik belirten veriler sayr ve yizde olarak
sunuldu. Bitln testler sosyal bilimlerde tercih edilen p<0,05
anlam duzeyinde ve %95’lik gtiven araliginda gerceklestirildi.

Bulgular

Calisma tarihlerinde, acil servise 18 yas alti 1038 Suriyeli uyruklu
hasta basvurdu. Hastalarin cinsiyet dagiimlarina bakildiginda,
710'u (%68,4) erkek, 328'i (%31,6) kizdi. Calismaya alinan
hastalarin ortalama yasi 10,3+5,2 olarak belirlendi. Hastalarin
basvuru zamanlarinin yillara goére dagilimina bakildiginda
%31,7 ile en fazla 2015 yilinda basvuru oldu (Sekil 1).

Calisma tarihlerinde acil servise toplamda 1038 hasta
basvurmus olup, bunlardan 552'si (%53,2) ayaktan tedavi
edildi. Diger hastalar ise gerekli yatakli servislere yatirildi.
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Hastalarin 122'si (%11,7) beyin cerrahi servisi, 118'i (%11,3)
ortopedi servisi, 77'si (%7,5) yogun bakim ve 67'si (%6,5) ise
genel cerrahi servisinde tedavi edildi (Tablo 1). Yatakli servise
devredilen hastalarin yatis slrelerinin ortancasi 7 glin (1-163
gln) idi.

Calismaya alinan olgularin tani kodlari ICD-10-versiyon 2016'ya
gore siniflandirildiginda, en yaygin kabul tanilarinin V00-Y99,
dissal morbidite ve mortalite nedenleri (n=890, %85,7)
basligi altinda, toplandigi belirlendi. Olgularin tani kodlari
siniflandirilmadan incelendiginde ise en yaygin kabul tanisinin
Y24, atesli silahla yaralanma ve diger tanimlanmamis, (n=568,
%54,7) olarak saptandi (Tablo 2).

Tablo 1. Basvuran hastalarin tedavi yerleri

n %
Ayaktan 552 53,2
Beyin cerrahi servisi 122 1,7
Ortopedi servisi 118 11,3
Yogun bakim 77 7,5
Genel cerrahi 67 6,5
Plastik ve rekonstriktif cerrahi servisi 33 3,2
GOz servisi 32 3,1
Cocuk sagligi servisi 17 1,6
Kulak burun bogaz servisi 12 1,2
Diger™* 8 0,7
Toplam 1038 100
*G6gus cerrahisi, kalp damar, dahiliye nefroloji, néroloji ve kardiyoloji servisi

Tablo 2. ICD-10 versiyon 2016°ya gore Suriyeli miiltecilerin kabul

tanilar

n %
MO00-M99 148 14,3
V00-Y99 890 85,7
Toplam 1038 100
M79.9- Yumusak doku bozuklugu, tanimlanmamis 146 141
V49 .4- Trafik kazasinda diger ve tanimlanmamis 48 4.6
motorlu araclarla carpismada surtict yaralanmasi
V49.5- Trafik kazasinda diger ve tanimlanmamis 15 1,4
motorlu araclarla carpismada yolcu yaralanmasi
V49.6- Trafik kazasinda diger ve tanimlanmamis 4 0,4
motorlu araclarla carpismada arabada bulunan
tanimlanmamis kisinin
V49.9- Tanimlanmamis trafik kazasinda arabada 8 0,8
bulunanlarin (herhangi biri) yaralanmasi
WO 1- Kayma, sendeleme ve tokezlemeye bagl disme 135 13,0
W19- Diisme, tanimlanmamis 114 11,0
Y24- Atesli silahla ates diger ve tanimlanmamis, 568 54,7
gerceklesme sekli belirlenmemis
Toplam 1038 100
ICD-10: Hastaliklarin ve Saglikla ilgili Sorunlarin Uluslararasi istatistiksel Siniflamasi
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Tartisma

Suriye'de 2011 yilinda krizinin baslamasiyla meydana gelen
catisma ortamlari Ulkeyi ic savasa dogru surtklemistir. Temel
gereksinim ve guvenligini karsilayamayan ve normal yasamina
devam edemeyen halk careyi Ulkeyi terk etmekte bulmustur.
Bu durum Tdrkiye'yi de etkilemis ve Turkiye'ye gelen Suriyeli
sayisi artmis ve her gecen gin artmaktadir.”

Yapilan bir calismada Ocak 2016-Agustos 2017 tarihleri
arasinda yatarak tedavi géren 0-18 yas arasl Suriyeli milteci
sayisinin 2017 yilinda bir dnceki yila gore arttigi belirlenmistir. !
Bizim calismamizda da hasta basvurularinin yillara gore dagilimi
incelendiginde benzer sekilde artis gozlemlenmektedir.
Ancak 2016 yilinda sadece dort aylik veriler incelendiginden,
bir 6nceki yla goére kiyaslama yapllamamisti.  Hasta
basvurularinda yasanan bu artisin nedeninin Glkemizde artan
multeci sayisindan kaynaklandigi distntlmektedir. Yapilan
calismalarda cocuk acil servisine Suriyeli hastalarin 2014
yill basvurulari incelenmistir.’? Calismamizda Suriyeli cocuk
hastalarin ayni yil acil servis basvurularinin daha fazla oldugu
saptanmistir. Bu durum ise hastanemizin Suriye’ye yakinhgdi ve
sinir ilinde bulunuyor olmasi ile agiklanabilir.

GUngor ve ark." cocuk hastanesinde yatarak tedavi goren
Suriyeli mudltecilerin  yodunlugunu belirlemek amaciyla
yaptiklari calismada, hasta tani kodlarini ICD-10-versiyon
2016'ya gore siniflandirmislardir.  Calismada en yaygin
tanilarin, RO0-R99 (%22,63) bashgr altinda toplanarak;
bulgular, belirtiler ve anormal klinik ve laboratuvar bulgulari,
baska yerde siniflandirimamis oldugu belirlenmistir.™ Bizim
calismamizda olgularin tani kodlari siniflandirildiginda ise farkli
olarak, en yaygin kabul tanilarinin VOO-Y99, dissal morbidite ve
mortalite nedenleri (=890, %85,7) bashdi altinda, toplandig
belirlenmistir.

Genel olarak Suriyeli multecilerde yaygin gorilen saglhk
sorunlarisolunumsistemihastaliklari, gastroenterit, enfeksiyon
ve travma olarak belirtiimektedir.>'> Bucak ve ark.™ cocuk
klinigine basvuran Suriyeli milteci cocuklar Uzerine yaptiklari
geriye donik calismada, akut enfeksiyéz hastaliklarin
sik gorildigu belirtiimektedir. Benzer bir calismada ise
multeci ¢ocuklar arasinda solunum yolu enfeksiyonlari ve
gastroenterit orani yiksek bulunmustur.” Cocuk hastanesi
acil servisine basvuran Suriyeli multeciler Uzerine yapilan
baska bir calismada en yaygin tanilarinin solunum sistemi
hastaliklar, gastroenterit ve deri enfeksiyonlari oldugu
saptanmistir.” Yine acil serviste yapilan benzer bir calismada
Suriyeli multecilerin en yaygin tanilarinin solunum sistemi
hastaliklari, gastroenterit, travma ve idrar yolu enfeksiyonlari
oldugu saptanmistir.? Bizim ¢alismamizda ise Suriyeli milteci
cocuklarin literattrden farkli olarak, yaygin sekilde aldiklari
kabul tanisinin atesli silahla yaralanma (n=568, %54,7)
oldugu belirlenmistir. Atesli silahla yaralanma olgularinin sik
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gortlmesinin, calismanin yapildi§i hastanenin Suriye sinir
ilinde bulunan Gglincl basamak bir hastane olmasi ve direkt
catisma bolgelerinden hastalarin getirilmesinin neden oldugu
distndlmektedir.

Suriyeli multecilerinin 6zelliklede sinir illerinde acil servisleri
yogun bir sekilde kullandiklari belirtiimektedir.’> Ankara’da
acil servise basvuran Suriyeli multeci cocuklarin tedavi yerleri
incelenmis, olgularin %62,2'sinin ayaktan tedavi edildigi ve
yatakli servislere yatirilan hastalarin ortalama yatis sdrelerinin
13,1 (1-123 glin) oldugu belirlenmistir.' Bizim calismamizda
da benzer sekilde olgularin %53,2'si ayaktan tedavi edilmistir.
Yatakli servise devredilen hastalarin yatis sirelerinin ortancasi
7 (1-163 gin) olarak bulunmustur.

Galismanin Kisithihiklar

Bu calismanin kisithliklari geriye dontk calisma olmasi ve tek
merkez ile sinirli tutulmasidir.

Sonug

Calisma grubundaki hastalarin yarisindan fazlasinin atesli silah
yaralanmasina maruz kalmasi ¢arpici bir sonug olmakla birlikte
Suriye’de yasanan insanlk dramini da net bir sekilde ortaya
koymaktadir. Calismamiz savas ortamina yakin sayilabilecek
bir Uclincl basamak hastanede Suriyeli milteci cocuklar
Uzerine yapilmistir. Suriye’de catisma ortaminin halen strdtgu
varsaylldiginda, sinir bolgesine yakin diger Uclincl basamak
hastanelerde Suriyeli olmayan hasta grubunun da dahil
edildigi farkl calismalarla daha objektif sonuglara varilabilecegi
ddstndlmektedir.
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Abstract

Introduction: There is no regional study presenting the pediatric
intoxication cases followed in pediatric intensive care units
(PICUs). As they show regional features, we aimed to present the
pediatric intoxication cases followed in our PICU, and indicate our
self-constituted protocol about the PICU admission rules in these
patients.

Methods: Demographic, clinical and laboratory data of patients who
admitted with intoxication and followed in PICU between October
2015 and October 2017 were noted. PICU admission indications
were evaluated.

Results: Twenty-four (14%) of the 171 intoxication cases formed
the study group. Fourteen (58.3%) were female. Ten cases (41.7%)
were under 5 years old, 6 (20.8%) were 5-12 years and 8 (37.5%)
were over 12 years. In first group, all intoxications were by accident.
In second, intoxications were due to accident (n=3), during drug use
in treatment dose (n=2) and as a result of child abuse (n=1). In last
group, it was by accident in 2, but as a result of suicide in 6 cases.
Active ingredients were; central nervous system drugs (n=9), plant
(atropa belladona) (n=3), decongestant drugs (n=3), multiple drugs
(n=4), intoxication by inhalation (n=1) and other drugs (n=4). Fifteen
patients (62.5%) had clinical indications for PICU admission. In five
(20.8%) the poison control center advised PICU admission. In four
patients (16.7%) we decided PICU admission because of the fatal
nature of the ingested drugs.

Conclusion: Our results suggest that every clinic, by taking their
availabilities into account, should form its own protocols for PICU
admission for pediatric intoxication cases.

Keywords: Intoxication, pediatric intensive care, admission protocol

Giris: Bolgemizde cocuk yodun bakim dnitesinde (CYBU) izlenen
cocuk zehirlenme olgularinin sonuglarini gosteren bir calisma
bulunmamaktadir. Bélgesel 6zellikler gésterdiginden CYBU'de izlenen
zehirlenme olgularini sunmayi ve bu hastalarda CYBU kabul kurallari
hakkindaki kendiliginden olusan protokoli sunmayi amagladik.

Yontemler: Ekim 2015-Ekim 2017 tarihleri arasinda c¢ocuk acil
klinigine basvuran zehirlenme olgularindan CYBU'ye yatirilanlarin
demografik, klinik ve laboratuvar verileri hastane tibbi kayrt
sisteminden elde edildi. Hastalar CYBU'ye kabul gerekceleri
yonlnden degerlendirildi.

Bulgular: Cocuk acil poliklinigine basvuran ve intoksikasyon
tanisi alan 171 hastanin 24’0 (%14) calisma gurubunu olusturdu.
Hastalarin 140 (%58,3) kiz cocuktu. Onu (%41,7) 5 yas altinda, altisi
(%20,8) 5-12 yas arasinda ve sekizi (%37,5) 12 yas Ustlindeydi. Bes
yas altindaki zehirlenmelerin tamami kazara alinan ilaglar sonucunda
olusmusken, 5-12 yas grubunda 3 olgu kazara alim, 2 olgu tedavi
dozunda ilag¢ kullanimi ve bir olgu istismar sonucu olusmustu. On
iki yas Uzerindeki hastalarin 6'si 6zkiyim amacli ilag alimiyla ve 2'si
kazara zehirlenmisti. Etken maddeye gére gruplandirma yapildiginda
zehirlenmelerden sorumlu maddeler asagidaki gibi idi; santral sinir
sistemi ilaclari (n=9), bitki (n=3), dekonjestan ilaglar (n=3), ¢cogul ilag
(n=4), inhalasyon zehirlenmesi (n=1), diger ilaglar (n=4). Klinik olarak
yogun bakim gereksinimi olan 15 hasta (%62,5), zehir danisma
merkezi tarafindan yodun bakim sartlarinda takibi &nerilmis olan
bes hasta (%20,8) ve aldigi maddenin 6limcil oldugu tarafimizdan
ongorilen ancak basvurusunda klinik olarak yogun bakim ihtiyaci
olmayan dort hasta (%16,7) yogun bakimda izleme alindi.

Sonug: Elde ettigimiz veriler her klinigin kendi sartlanini dikkate
alarak, zehirlenme olgularinin hangilerinin CYBU'ye kabul edilecegi
ile ilgili protokollerini olusturmalari gerektigine isaret etmektedir.

Anahtar Kelimeler: Zehirlenme, c¢ocuk yogun bakim, kabul
protokoli
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Introduction

Intoxication is a frequent and important problem in children.
Although most children with intoxication are asymptomatic
on admission, there might be life-threatening findings.’
Children with life-threatening conditions are followed in
pediatric intensive care units (PICU). In their study including
12,021 children admitted to PICUs due to intoxication,
Patel et al.? reported that approximately 70% of children
did not undergo any significant intervention. However,
a reliable scoring system that can predict which children
require PICU admission following acute intoxication has not
been developed yet.? Therefore, because of the nature of
the ingested substances, many intoxication cases are being
followed in PICUs, even if the patients are asymptomatic on
admission.

In our region, none of the studies presented the results
of pediatric intoxication cases followed in PICUs. As the
intoxication cases show regional features,®> we aimed to
present pediatric intoxication cases followed in our PICU.

Material and Methods

This study is designed as a single-center retrospective study
(Atatdrk University Faculty of Medicine, Department of
Pediatrics). Patients who were admitted to the pediatric
emergency department (PED) with the complaint of
intoxication and patients in whom intoxication was diagnosed
after admission based on other symptoms between October
2015 and October 2017 were included in this study. Medical
records of these patients were evaluated and the clinical
features of the ones who were followed in the PICU are
presented. Age, gender, symptoms and signs on admission,
substances responsible from intoxication, laboratory values,
indications for PICU admission, applied treatments, length of
stay in the PICU, total length of hospital stay and the outcomes
were noted from the medical records.

Mean + SD was given for numerical data and number and
percent were given for nominal data.

Approval for the study was obtained from the local ethics
committee (2017/156). The study was conducted in
accordance with the principles of the Declaration of Helsinki.

Results

A total of 171 children who were diagnosed with intoxication
in the PED were hospitalised. Twenty-four (14%) patients,
who were admitted to the PICU (17 were admitted with the
diagnosis of intoxication, 7 received the diagnosis after the
first evaluation), formed the study group. Fourteen (58.3%)
of them were female.

Ten children (41.7%) were under the age of 5, 6 (20.8%)
were 5-12 years of age and 8 (37.5%) were over 12 years. In
the first age group, all patients had accidental intoxication. In
the second, intoxications were due to accidental ingestion of
medications (n=3), drug toxicity developing at therapeutic dose
(n=2) and as a result of child abuse (n=1). In last age group,
the cases were accidental poisoning in 2 (carbon monoxide
intoxication=1, unconscious drug use for headache=1), and
suicide-related self-poisoning in 6 patients.

The poisoning were caused by central nervous system drugs
(n=9), plant (atropa belladonna) (n=3), decongestant drugs
(n=3), multiple drugs (n=4), intoxication by inhalation (n=1)
and other drugs (n=4) (Table 1).

Fifteen patients (62.5%) had clinical indications for follow-up
in the PICU (Table 2, group 1). Five patients (20.8%) did not
have an indication for PICU admission clinically, but they were
followed in the PICU because of the current status (given
false or inadequate information to intensivist, unavailable
intensivist consultation, etc.) (Table 2, group 2). The remaining
four patients (16.7%) did not have an indication for PICU
follow-up clinically. We decided to follow these patients in the
PICU before consultation with the poison control center (PCC)
because of the fatal nature of the ingested drugs (colchicine,
amitriptyline, Ca++ channel blocker and central nervous
system (CNS) stimulant, CNS stimulant and antihistaminic)
(Table 2, group 3).

The patients from group 1 had the lower Glascow coma
scores (GCSs) (median=11, range=5-15) and higher pediatric
risk of mortality (PRISM) scores (median=7, range=0-13). Four
of 15 patients from group 1 (26.6%) required an intervention
that should be applied in the PICU (mechanical ventilation,
noninvasive mechanical ventilation, high-flow nasal cannula
(HFNC) and plasma exchange (PE). The median GCS was 13
(range=12-15) and median PRISM score was 1.5 (range=0-3)
in group 2. None of these 5 patients needed an intervention
that should be applied in the PICU. The median GCS was 14
(range=10-15) and median PRISM score was 2.5 (range=
0-3) in group 3. Only the patient with colchicine intoxication
(Patient 14 with a GCS of 15) needed plasma exchange.

Seven patients did not have a history of intoxication. Except
for the four patients who only had a drug/substance ingestion
history but not any symptom (Table 3), all patients had one
or more neurological signs (miosis, mydriasis, fixed and
dilated pupils, confusion, delirium, lethargy, stupor, coma,
dystonia, hyporeflexia, hyperreflexia, a positive Babinski
sign, neck stiffness, convulsion). In addition, some patients
had gastrointestinal (n=3) (noisy, vomiting), cardiac (n=4)
(tachycardia, bradicardia, hypotension) and respiratory (n=2)
(bradipnea, tachypnea, superficial respiratory) symptoms and
signs (Table 4).
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Table 1. Active ingredients that were responsible from intoxication

Group n Subgroup

CNS drugs 9 Antiepileptic
Antipsychotic
CNS stimulants
TCA

Plants 3 Atropa belladonna

Decongestants 3

Multiple drugs 4

Inhalation 1 Coal stove

Other 4 Alkaloid

Symptomatic treatment for flu
Mouse poison (anticoagulant)
Unknown

CNS: Central nervous system, TCA: Trisiclic antidepressant, ASA: Acetylsalicylic acid

Active ingredients n
Carbamazepine 1
Clonazepam 1
Olanzapine 3
Methylphenidate 1
Amitriptyline 3
Atropine 3
Tetrahydrozoline 2
Oksymetazoline 1
Paracetamol, Nicotine, ASA, Ketoprofen 1
Cetrizine + Paroxetine 1
Olanzapine, Quetiapine, Risperidone + Citalopram 1
Nifedipine + Fluoxetine 1
Carbon monoxide 1
Colchicine 1
Paracetamol, Chlorpheniramine, Oxalamine, Pseudoephedrine 1
Unknown 1
Unknown 1

Gastric lavage was applied in 9 patients in the first
admission center (n=4) and in our emergency department
(n=5). Gastric lavage was not applied in 7 patients due to
absence of drug ingestion history and in 8 patients due to
absence of indication (late admission=7, carbon monoxide
intoxication=1). Activated carbon was given to 10 patients.
To 4 of them (amitriptyline=3, colchicine=1), repeated doses
were given after hospitalization. Activated carbon was not
given to the remaining patients due to previous application,
late admission or no need. No patient had a contraindication
for activated carbon ingestion.

Plasma exchange was done in two patients (amitriptyline
intoxication in group 1 and colchicine intoxication in group 3).
Hyperbaric oxygen therapy was performed in a patient with
carbon monoxide intoxication. A specific antidote was given
to one patient with paracetamol intoxication.

Eight patients did not need oxygen. Oxygen inhalation was
applied with a nasal cannula or mask in 12 patients and with
HFENC in one patient. Respiratory support by noninvasive
mechanical ventilation was needed in one and by conventional
mechanic ventilation in 2 patients.

The wide QRS tachycardia in the patient with amitriptyline
intoxication was diagnosed as ventricular tachycardia at
the first admission and treated medically, but later it was
decided that this was a result of the electrophysiological
effects of the drug. It resolved spontaneously in time. One
patient was incidentally diagnosed with Wolff-Parkinson-
White syndrome.
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In patient with colchicine intoxication, a mild elevation in
transaminase levels and a mild thrombocytopenia occurred.
Laboratory analyses were normal in other patients.

The mean length of stay in the PICU was 1.52 days (range=1-4
days), and the mean total hospitalization time was 3.58 days
(range=1-15 days). The patients with colchicine and carbon
monoxide intoxication had the longest stay in the PICU. No
death occurred, and all patients were discharged without any
sequel.

In 139 (94.6%) of the remaining 147 patients, the PCC
advised PICU monitoring. However, they were admitted to the
general inpatient ward. None of them needed PICU follow-
up after hospitalization, and all were discharged without any
adverse event.

Discussion

Intoxication is a frequent childhood problem. Early and
effective intervention that is lifesaving in some cases, reduces
morbidity and mortality. “Early intervention” is understood as
the first evaluation and treatment attempts by the medical
team who see the patient first. In fact, at every step of the
patient follow-up, when new negative conditions develop,
urgent decisions should be made and effective interventions
should be applied.

Intensive care units are essential for follow-up of patients
with critical status, and they make early detection, effective
treatment of new life threatening conditions and advanced
life supports possible.
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The issue of which patients should be followed in the PICU
in cases of poisoning is still a matter of debate. There is not

intoxication cases. However, this is not possible in most of
the pediatric clinics in all over the world. Our study gives
a scale that may determine patients who should be followed important results that not all children with intoxication should
in PICU.? The PCC advices follow up in PICU in almost all be followed in PICU.

Table 2. Clinical features of the children followed in PICU

Group Pt. Age Gender Ingested Cause of GCS PRISM Procedure PICU Total
No (years) substance intoxication required the days hospitalization days
PICU follow
up
1 3.5 F Plant Accidentally 13 3 - 1 2
2 1.1 F CNS drug Accidentally 14 11 MV-PE 2 15
3 7.02 F Multiple drug Abuse 9 8 - 2 3
4 2.56 F CNS drug Accidentally 10 0 - 1 3
8 14.45 F CNS drug Suicide 11 5 - 1 2
9 12.67 F CNS drug Suicide 15 5 - 2 4
13 5.43 F Plant Accidentally 12 0 - 1 2
1 15 13.91 M CcO Accidentally 5 13 HENC 4 14
16 5.35 M Unknown Accidentally 6 5 - 1 3
17 5.75 M Decongestant WTD 13 3 = 1 2
18 5.14 K Plant Accidentally 13 5 - 1 2
19 1.76 E Decongestant Accidentally 10 8 NIMV 1 2
20 2.88 E CNS drug Accidentally 8 8 - 2 3
22 13.17 E CNS drug Accidentally 11 0 - 1 3
24 11.05 E Anti-flu drug WTD 5 2 MV 2 4
10 14.92 K CNS drug Suicide 15 0 - 2 3
11 15.52 K Multiple drug Suicide 15 3 - 1 2
2 12 3.48 E Decongestant Accidentally 15 0 - 1 2
21 4.04 E CNS drug Accidentally 12 0 - 1 3
23 14.02 K Anticoagulant Suicide 15 0 - 1 2
5 15.32 K Multiple drug Suicide 15 0 - 2 3
6 2.51 K CNS drug Accidentally 10 3 - 1 2
’ 7 2.59 K Multiple drug Accidentally 13 3 - 1 4
14 3.46 E Alkaloid Accidentally 15 2 PE 4 5
GCS: Glasgow coma score, PRISM: Pediatric risk of mortality score, PICU: Pediatric intensive care unit, F: Female, M: Male, CNS: Central nervous system, CO: Carbon monoxide,
MV: Mechanical ventilation, NIMV: Noninvasive mechanical ventilation, HFNC: High flow nasal cannula, PE: Plasma exchange, WTD: With treatment dose, Pt.:Patient

Table 3. Patients who only had a drug/substance ingestion history but not have any symptom on admission

Indication for PICU follow up
Signs developed in PICU
Days in PICU

Specific treatment in PICU

Predicted risk
Hypotension
2

Supportive treatment

Recommended by PCC
None
1

Supportive treatment + Antidote
(N-acetyl cysteine)

Predicted risk
None
4

Supportive treatment + PE

PICU: Pediatric intensive care unit, F: Female, M: Male, ASA: Acetylsalicylic acid, PCC: Poison control center, PE: Plasma exchange

Pt. No 9 I 14 23

Age (years) 12 15 3 14

Gender F F M F

Substance Amitriptyline Paracetamol Colchicine Mouse poison
Nicotine
Dexketoprofen
ASA

Ingestion reason Suicide Suicide Accidentally Suicide

Recommended by PCC
None
1

Supportive treatment
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Table 4. Detected clinical signs in terms of the ingested drug groups

Group n Affected system Signs GCS median
(Range)
CNS Myosis, mydriasis, fix dilated pupil, confusion, delirium, lethargy, stupor,
coma, hyperreflexia, positive babinski, seizure, hypotermia
CNS drugs 9 GIS Nausea, vomiting 11 (4-15)
CVS -
RS -
CNS Mydriasis, lethargy, hallucination, delirium, neck stiffness
GIS Nausea, vomiting
Plants 3 . 13 (12-13)
(@' Flushing
RS
SSS Lethargy, delirium
GIS -
Decongestants 3 . ; 13 (10-15)
CVS Bradycardia, hypotension
SS Superficial respiration, insufficient respiration
SSS Myosis, confusion, lethargy, dystonia, seizure, positive Babinski
. GIS Nausea, vomiting
Multiple drug 4 ) 14 (9-15)
(@ Tachycardia
RS -
CNS Coma
GIS -
Inhaled 1 >
CVS -
RS -
CNS Myosis, coma, hyporeflexia, hyperreflexia
GIS -
Other 4 10.5 (5-15)
CVS
RS Bradypnea
CNS: Central nervous system, GIS: Gastrointestinal system, CVS: Cardiovascular system, RS: Respiratory system, GCS: Glascow coma score

In the present study, 14% of our patients were admitted
to the PICU at the first admission to PED. Of course, one
can speculate that some of these patients do not have an
indication for PICU admission. During this study, we have
noted that we have acted according to a spontaneously
developed protocol according to our own clinical conditions
in terms of indications for PICU admission. Group 1 patients
had clear indications for PICU admission. In our clinic, some
interventions (i.e. plasma exchange) that could be necessary
for group 3 patients can only be performed in the PICU, so
we prefer to hospitalize such patients in the PICU at the first
admission. The patients, for whom the PCC advised PICU
admission but it was not approved by the consultant (139/147,
94.6%), were not hospitalized in the PICU. For these patients,
transfer to the PICU was always possible if needed. None of
them needed PICU follow-up after hospitalization. The PCC
makes recommendations according to the written criteria
about the ingested substances, but they do not have the
chance to evaluate the clinical findings of the patients. We
assume that these patients should be evaluated by pediatric
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emergency teams and they should make the decision for
PICU admission based on the recommendations of the PCC,
the present clinical findings of the patients and the present
conditions of the PICU. For some patients, as in group 2
patients, present status (false or inadequate information to
given to intensivist, unavailable intensivist consultation, etc.)
may result in unnecessary PICU admissions. This shows that
unnecessary PICU admissions are inevitable in some pediatric
intoxication cases.

In the literature, most of the pediatric intoxication cases have
been reported to be evaluated, treated and discharged from
PEDs.*> Qur PED facilities are not suitable for such a clinical
application, thus, we follow our patients in either general
inpatient wards or PICU.

The GCS had been reported to be the single predictor of PICU
requirement in adult drug overdose patients.® Our results
indicate that this may not be the case for children.

The demographic and clinical features of our patients (e.g.
ingested substances, intoxication reasons, etc.) were similar
to those presented in the literature.”"
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Among these, some are striking. Two patients aged 5-12
years developed toxic findings with therapeutic doses of
decongestant and anti-flu drugs (Table 2, patient 17,24).
These drugs are not routinely given to children.’ Our findings
indicate that if used, one should be careful for their toxic
effects. For example, patient 2 indicates that not all wide
QRS tachycardias are ventricular tachycardia in patients with
amitriptyline intoxications.”'> In these patients, the surface
electrocardiogram should be evaluated in detail before
intensive treatment against ventricular tachycardia. In our
study, 20.8% of 24 patients needed an intervention that
should be performed in the PICU. This result is consistent with
the results of Patel et al.?2 obtained from 12021 intoxication
cases.

Study Limitations

Relatively small sample size and its retrospective design are
the limitations of our study.

Conclusion

Although our results support the idea that most of the
childhood intoxication cases can be followed in an observation
unit instead of the PICU®'¢,we think that every clinic, by taking
their facilities into account, should form its own protocols for
PICU admission for pediatric intoxication cases.
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Girig: Hastanemiz cocuk yogun bakim Unitesinde (CYBU) iki yilda
saptanan beyin 6limd (BO) olgularimizin geriye doénik olarak
incelenmesi amaglanmistir.

Yéntemler: Ocak 2016-Ekim 2017 tarihleri arasinda BO tanisi
konulmus olgular geriye déntk olarak incelendi. Olgularin demografik
ozellikleri, tanilar, BO'niin tespit siresi, uygulanan ek testler, aile
organ bagis orani, dondr orani, yatis giinii ve BO tani giiniindeki
rutin laboratuvar verileri ve insilin-desmopressin-vazopresor/inotrop
inflzyon durumlari kaydedildi.

Bulgular: BO tanisi alan 12 olgumuz mevcut idi. Ortalama yaslari
6,18+1,3 yil idi. CYBU yatis tanilari icinde en sik travma sonrasi (%73)
BO gerceklestigi tespit edildi. Apne testi tiim olgulara uygulanmis
olup, olgularin %36'sina (n=4) taniyi desteklemek icin radyolojik
goruntileme yontemleri kullanilmis idi. Bagis orani %27 (n=3) idi.
Yatis anindan, BO testlerine baslamaya kadar gecen siire %82 (n=9)
olguda ilk bir hafta idi. Laboratuvar verileri ve inflizyon durumlarinin
yatis glinii ve BO tanisi glinlindeki degerleri karsilastiridiginda,
potasyum ve trombosit sayisi disinda benzer sonuclar bulundu.

Sonug: BO tanisinda klinik degerlendirme vyeterli olmadiginda
muayene bulgularinin BO siirecini ortaya koyacak laboratuvar
testleriyle desteklenmesi gerekir. BO siirecinde, cok titiz bir genel
bakim ve monitérizasyon uygulanmali, BO tanisi alan olgularda
laboratuvar parametrelerinin yakindan takip edilmesi gerektigi
kanisindayiz.

Anahtar Kelimeler: Beyin 6limi, cocuk yogun bakim Unitesi,
dondr, organ bagis!

Abstract

Introduction: The aim of this study was to retrospectively evaluate
the brain death (BD) cases in our pediatric intensive care unit (PICU)
within a period of two years.

Methods: The patients with a diagnosis of BD between January
2016 and October 2017 were analyzed retrospectively. Demographic
characteristics, diagnoses, BD detection time, additional tests,
family’s consent to organ donation and donation rate, hospitalization
day and routine laboratory data on the diagnosis day and insulin-
desmopressin-vasopressor/inotropic infusions were recorded.

Results: Twelve patients were diagnosed with BD. The mean age
was 6.18+1.3 years. The most frequent diagnosis was post-traumatic
BD (73%) in our PICU. Apnea testing was performed in all cases and
radiological imaging methods were used in 36% (n=4) to support
the diagnosis. The donation rate was 27% (n=3). Nine patients
(82%) received vasopressor for hypotension, 5 (46%) received
insulin for hyperglycemia, and 3 (27%) had desmopressin therapy
for diabetes insipidus. Tests were performed in 82% of patients
(n=9) for the diagnosis of BD in the first week of hospitalization.
When the laboratory data and infusion status were compared on
the day of hospitalization and on the day of diagnosis, similar results
were found except for potassium and platelet count.

Conclusion: When clinical evaluation is not sufficient in the diagnosis
of BD, examination findings should be supported by laboratory tests.
In the process for determining BD, a very rigorous general care and
monitoring should be done. We believe that laboratory parameters
should be closely monitored in cases diagnosed with BD.

Keywords: Brain death, pediatric intensive care unit, donor, organ
donation
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Giris

Beyin 6limi (BO), beyin sapi dahil olmak (zere beyin
bélumlerinin tamamen ve geri donlsimsiz kaybedilmesidir.
Gelismis (lkelerde, cocuklarda BO orani %1-2'dir.2 Ulkemizde
yapilan calismalarda, yogun bakim (nitelerinde BO orani
%1-2,7'dir3* Taninin konulmasi icin hastada geri doniimez
koma, arefleksi ve apnenin mevcudiyetinin gosterilmesi
gerekir."® Ulkemizde, cocukluk caginda ve yetiskinlerde
BO tanisi “Organ ve Doku Nakli Hizmetleri Yonetmeligi'ne”
gore biri nérolog veya beyin cerrahi, biri de anesteziyoloji ve
reanimasyon veya yogun bakim uzmanindan olusan iki hekim
tarafindan, kanita dayali tip kurallarina uygun olarak oy birligi
ile verilir. Gorlntileme ve diger yardima tani yontemleri
koymanin sebebi hakkinda ipucu verirken, bir yandan da
beyin kanlanmasi ve beyin islevlerinin geri donilmez sekilde
kaybedildigini gosterirler.”

Calismamizda, hastanemiz cocuk yodun bakim Unitesinde
(CYBU), BO tanisi almis olgularin degerlendirilmesi ve badis
oraninin belirlenmesi amaglanmigtir.

Gerec ve Yontem

Ocak 2016-Ekim 2017 tarihleri arasinda BO tanisi konulmus
olgularin arsiv kayitlari geriye donik olarak tarandi. Olgularin
yas, cinsiyet, vyatis tanilari gibi demografik &zellikleri,
biyokimyasal ve laboratuvar ¢zellikleri, uygulanan ek testler,
ailenin organ bagis oranlari kaydedildi.

BO klinik tanisi icin koma hali ve uyaranlara yanit olmamasi,

beyin sapi reflekslerinin tamamen kaybolmasi ve apne testi
pozitifligi 6lctt olarak alinmistir.

Apne testi, normotermi, normotansiyon, normovolemi ve
PaCO,'nin 3545 mmHg ve PaO,'nin 200 mmHg UGzerinde
olmasi  saglandiktan sonra, hasta, mekanik solunum
desteginden ayrilarak, intratrakeal oksijen uygulanmis, test
sonunda, PaCO,=60 mmHg ve/veya PaCO, bazal degerine
g6re 20 mmHg veya daha fazla yikselmesine ragmen spontan
solunum olmadiginda, pozitif olarak degerlendirilmistir. Apne
testi tamamlanamayan, ikinci muayene siresi beklenmeyen
olgulara dogrulayici test olarak serebral bilgisayarli tomogrofi
anjiyografisi yapiimis idi.

Diabetes insipitus (Di) tani élcttleri hipernatremi (Serum
sodyum >145 mmol/L), polilri (idrar ¢ikisi >4 mL/kg/saat),
ylUksek serum osmolalitesi (>300 mosm/kg) ve disuk idrar
osmolalitesi (<300 mosm/kg) olarak tanimlandi.

istatistiksel Analiz

Veriler IBM SPSS 22 programi (SPSS Inc, Chicago, IL) kullanilarak
incelendi. Ki kare testi kullanildi. P<0,05 anlamli kabul edildi.

Bulgular

Ocak 2016-Ekim 2017 tarihleri arasinda CYBU'mizde BO tanisi
alan 12 olgu tespit edildi. Arsiv kaydi bulunmayan bir olgu
calisma disi birakildi. Olgularin besi (%45) kiz, altisi (%55)
erkekti. Ortalama yas 6,18+1,3 yil, bagdis orani %27 (n=3) idi.
Olgularin yatis tanilarinda, %73 (n=8) ile travma ilk sirada idi.
Olgularin %82’si (n=9) yatisinin 0-7. gunleri, %9'u (n=1) 8-14.
glnleri arasinda, %9'u (n=1) ise 15. glinden sonra BO tanisi
almis idi. BO tanisi tespit stiresi en uzun 21, en kisa 1 giin idi
(Tablo 1).

Tablo 1. Olgularin demografik 6zellikleri

Hasta Cinsiyet Tani Yas (yil) GKS Dogrulama testi BO tani siiresi Yogun bakim yatis siiresi  Donér
(giin) (gin)

1 K Travma? 16,9 3 YOK 3 7 Ret

2 E Post CPR 5,1 5 CTA 8 12 Ret
YCA
TravmaP 1,1 3 CTA 6 8 Ret

4 K Post CPR 10,2 3 YOK 2 8 Ret
OIHA

5 K Travmac 1 3 YOK 1 1 Kabul

6 K Travmac 1,4 3 YOK 1 1 Kabul

7 E Travmad 1,8 3 YOK 2 3 Ret

8 E TravmaP 2,4 3 YOK 3 12 Ret

9 E TravmaP 1,2 3 CTA 1 1 Ret

10 E Travma® 15,6 7 CTA 3 3 Ret

11 K PostCPR 11,3 © YOK 21 32 Kabul
CP + Septik sok

aArac ici trafik kazasina bagli olusan kafa travmasi, PYiiksekten dismeye bagli kafa travmasi, “Arag disi trafik kazasina bagli olusan kafa travmasi, 9Televizyon diismesi nedeniyle

olusan kafa travmasi, €Spor aktivitesi sirasinda carpmaya bagl kafa travmasi,

YCA: Yabanci cisim aspirasyonu, OIHA: Otoimmiin hemolitik anemi, CP: Serebral palsi, Post CPR: Post kardiyopulmoner resisitasyon, CTA: Serebral bilgisayarli tomografi

anjiyografi, K: Kiz, E: Erkek, BO: Beyin 6limi, GKS: Glasgow koma skoru
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BO tanisi icin apne testi tim olgulara uygulanirken, dort
olguda apne testi tamamlanamamis idi. Bu olgular (n=4,
%36) icin taniyl desteklemek amaciyla radyolojik gériintileme
yontemlerinden, serebral anjiyo bilgisayarli tomografi
kullaniimis idi. Bu olgularda, gorintileme yontemleri ile klinik
tani arasinda herhangi bir uyumsuzluk olmadigi gérald.
Olgularin 9'una (%82) hipotansiyon icin vazopressor, 5'ine
(%46) hiperglisemi icin insilin, 3'line (%27) Di nedeniyle
desmopressin tedavisi verildigi goraldu.

Olgularin yatis ve BO tanisini aldiklar glindeki laboratuvar
verilerinde trombosit sayisi ve potasyum degerleri arasinda
anlamli farklilik goraldi (p<0,05) (Tablo 2).

Hasta vyakinlari, doktorlar ve organ nakli koordinatori
tarafindan BO acisindan bilgilendirildikten sonra, olgularin
3'Unln (%27) dondr oldugu, 5'inin (%46) dini inanclardan,
3'Unln  (%27) ise vicut butdnliglinin  bozulmasini
istemediklerinden dolay bagisi kabul etmedikleri gérildi.

Tartisma

Organ nakli, son evredeki organ yetmezligi icin en 6nemli hayat
kurtarma yoludur. Avrupa Birligi Uyesi Ulkelerde 60000'den
fazla hasta doku nakli beklemektedir ve her gin bekleme
listesindeki 10 hasta uygun organ bulunamadigdi icin hayatini
kaybetmektedir. Organ naklindeki arz ve talep arasindaki
aciklik, dondr organlarinin kullanimi ile azaltilabilir. Ulkemizde,
donor sayisi gegmis yillara gore artmis olsa da, cocuklarda,
BO tanisi konulmasi ve organ vericisi olma orani eriskinlerin
gerisinde kalmaktadir.?

Gelismis Ulkelerde, cocuklarda BO orani %1-2'dir.2 Ulkemizde

yapilan calismalarda, yogun bakim tnitelerinde BO orani %/1-
2,7'dir3* Calismamizda, BO orani %1,6 olup, BO oranimiz

pediatrik literatirlerle uyumludur. BO hakkinda diizenli egitim
verilmesi, CYBU sayisinin yeterli diizeye cikariimasiyla, bu
oranlarin, ylkseltilebilecegi kanisindayiz.

Organ nakli konusunda ilerlemeler olmasina karsin, Glkemizde,
arzulanan duzeye ulasilamadigr gorilmektedir. Buna neden
olan bircok olumsuz etkenin yaninda, organ bagislarindaki
sayisal azlik bunlardan biridir. Dlinyada organ bagisi aile onayi
%30-40 oranindadir. Turkiye'de yapilan calismalarda, bu
oran %10-64 arasindadir.®® Calismamizda, organ bagdis orani
litaratdrlerle uyumlu idi.

Golchet ve ark.® organ badisi kisithliginda, buUyik oranda
dini inanislarin, daha az oranda kisisel korkularin ve vicut
butlnlugine yonelik kaygilarin rol oynadigini bildirmislerdir.
Calismamizda da, ailelerin ¢ogu dini inanglar ve vicut
bltlnliginin bozulmasini istemediklerinden dolayl organ
bagisini  kabul etmemislerdir. Deneyimli ve egitimli bir
organ nakli koordinatérl tarafindan yapilacak basarili aile
gorismeleri ve toplumun her kesimine, BO hakkinda egitim
verilmesinin bagis oranlarini artiracagi kanisindayiz.

Cocuklarda, BO'nin en sk nedenleri travmatik beyin
hasar, asfiksi ve cocuk suiistimalidir. Oztlirk ve ark.3, beyin
olumlerinin %70'inin, Battal ve ark.® ise %58'inin travmadan
sonra gelistigini  bildirmislerdir. Calismamizda, litaretdrle
uyumlu olarak BO'niin en sik nedeni travmatik beyin hasari
olarak tespit edilmistir.

Hastalar icin Glasgow Koma 6&lcegi (GKS)<5 olmasi BO
acisindan risk faktordir.'® Calismamizda, olgularin CYBU'sine
yatis glnindeki ortalama GKS'si 4 olup, GKS'si dustk olan
travma hastalarinin, BO ve potansiyel dondr olma acisindan
yakindan takip edilmesi gerektigi kanisindayiz.

Tablo 2. Olgularin laboratuvar verileri

Yatis gtinii degerleri Beyin 6liimi tani giinii degerleri

Labaratuvar verileri Ortanca En Distik En Yiiksek Ortanca En Diisiik En Yiksek p degeri
Hemoglobin (g/dL) 8,87 2,10 12,60 9,63 7 11,9 p=0,05
Hematokrit (%) 26,16 6,20 36,70 29,63 22,4 39,4 p=0,05
Lokosit sayisi (/mm3) 13613 6300 25280 17243 580 24300 p=0,05
Trombosit sayisi (/mm3) 212363 75000 387000 102545 38000 274000 p<0,05
Na (mmol/L) 140 129 155 145,10 129 196 p=0,05
K (mmol/L) 4,37 2,9 57 3,34 2,50 4,40 p<0,05
Ca (mg/dL) 8,16 6,5 9,34 8,40 7,53 9,60 p=0,05
Ure (mg/dL) 41,72 22 85 66,45 18 267 p=0,05
Kreatinin (mg/dL) 0,64 0,10 1,60 1,04 0,14 4,10 p=0,05
AST(U/L) 319,72 36 917 161,90 27 515 p=0,05
ALT(U/L) 122,72 11 324 87,54 15 312 p=0,05
PTZ (sn) 21,81 12,72 47,03 24 13,30 47,03 p=0,05
APTT (sn) 47,90 22,82 111,77 57,90 27,61 111,77 p=0,05
INR 1,76 1,01 3,88 1,92 1,06 3,88 p=0,05
AST: Aspartat transaminaz, ALT: Alanin transaminaz, PTZ: Protrombin zamani, APTT: Aktive parsiyel tromboplastin zamani, INR: Uluslararasi normallestirilmis oran
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Sari ve Gl
Beyin Olumu

Compagnon ve ark.", BO tanisi konuldugu an ve 16 saat
sonraki serum laboratuvar degerleri arasinda, anlamli fark
olmadigini bildirmislerdir. Calismamizda, yatis gini ve BO
tanisinin konuldugu gtindeki laboratuvar verilerinde, trombosit
ve potasyum disinda anlamli fark bulunmadi.

BO ile koagiilasyon sisteminde bozukluklar ortaya cikmakta,
Oli beyin dokusundan salinan plazminojen aktivatorleri ile
tetiklenen yaygin intravaskiler koagulasyon, yaygin kanamalar
neden olmaktadir. Trombosit islevlerini bozan katekolamin
desarji ve hipotermi de kanamaya yatkinligi arttirmaktadir.'?
Calismamizda, yatis glinii ve BO tanisinin konuldugu giindeki
tormbosit sayilari arasindaki anlamli farkin, yaygin intravaskler
koagulasyon ve kanamalara bagli oldugunu distinmekteyiz.

BO sonucu gelisen hipotansiyon, renin-aldosteron artisina, bu
da hipernatremi ve hipokalemi gelisimine neden olmaktadir.
Hipokalemi, insilin tedavisisirasindave non-selektif -adrenerjik
agonist kullanimi ile de karsimiza cikabilir.”? Calismamizda,
K* dlzeyleri arasindaki anlamli farkin, hipotansiyona bagli
renin-aldosteron artisi, adrenalin ve insdlin kullanimina bagli
olabilecegini duslinmekteyiz.

BO tanisi icin apne testi 6n kosullar saglanamiyor veya test
tamamlanamiyorsa, kardiyopulmoner resusitasyon sonrasi
ve benzeri hipoksik iskemik hasar olgularinda, serebral
kan dolasimi hakkinda bilgi veren testler ile BO tanisi
desteklenmelidir.® Calismamizda, apne testi tamamlanamayan,
ikinci muayene slresi beklenmeyen dort olguya, dogrulayici
test olarak serebral bilgisayarli tomografi anjiyografi yapildi.

Anti-ditiretik hormon eksikligi nedeniyle olusan Di, cocuklarda
ve yetiskinlerde BO'niin bir komplikasyonu olup, polidri,
hipernatremive hiperosmolar dehidratasyonile karakterizedir.'
Eriskinlerde ve cocuklarda, BO'ye eslik eden Di insidansi
degismektedir. Otuz iki calismayr kapsayan bir calismada,
olgularin %49'unda Di oldugu bildirilmistir."* Calismamizda,
Di gorilme orani %27 (n=3) olup bozulmus hipotalamik
osmoregllasyondan kaynaklandigini distinmekteyiz.

Bu calismanin kisitlayici taraflari geriye donik ve olgu sayimizin
dislk olmasidir. Bu nedenlerden dolayr calisma sonuglarini
tim Ulkeye genellemek mimkin olmayabilir.

Sonug

BO tanisinda klinik degerlendirme vyeterli olmadiginda
muayene bulgularinin BO siirecini ortaya koyacak laboratuvar
testleriyle desteklenmesi gerekir. BO siirecinde, cok titiz
bir genel bakim ve monitérizasyon uygulanmali, BO tanis
alan olgularda laboratuvar parametrelerinin yakindan takip
edilmesi gerektigi kanisindayiz.

Etik
Etik Kurul Onayi: Geriye donlk ¢alismadir.

Hasta Onayi: Geriye donuk calismadir.
Hakem Degerlendirmesi: Editorler kurulu disinda olan kisiler
tarafindan degerlendirilmistir.

Yazarlk Katkilan

Cerrahi ve Medikal Uygulama: M.Y.S., Konsept: E.G., Dizayn:
E.G., M.YS., Veri Toplama veya isleme: M.YS., Analiz veya
Yorumlama: E.G., Literatlr Arama: E.G., M.Y.S., Yazan: E.G.

Cikar Catismasi: Yazarlar tarafindan ¢ikar catismasi
bildirilmemistir.
Finansal Destek: VYazarlar tarafindan finansal destek

almadiklar bildirilmistir.

Kaynaklar

1. Halewy, A. and B. Brody, Brain death: reconciling definations,
criteria, and tests. Ann Intern Med. 1993;119:519-25.

2. Todres D. Brain Death. In: Slonim AD, Pollack MM (eds). Pediatric
Critical Care Medicine. Philadelphia: Lippincott Williams &Willkins;
2006:790-5.

3. Oztirk Yalindag N, incekdy F Birtan D, Cinel i. Exploring Brain Death
at a Tertiary Pediatric Intensive Care Unit in Turkey; Incidence,
Etiology and Organ Donation. Pediatr Emerg Intensive Care Med.
2016;3:11-4.

4. Kirakli C, Ucar ZZ, Anil AB, Ozbek i. The effect of shortening
confirmed brain death diagnosis time on organ donation rates in
the intensive care unit. Yogun Bakim Derg. 2011;1:8-11.

5. Organ ve doku alinmasi, saklanmasi, asilanmasi ve nakli hakkinda
kanun. Kanun Numarasi 6514 Resmi Gazete 18.01.2014.

6.  Jansen NE, van Leiden HA, Haase-Kromwijk BJ, Hoitsma AJ. Organ
donation performance in the Netherlands 2005-08; medical record
review in 64 hospitals. Nephrol Dial Transplant. 2010;25:1992-7.

7. Karasu D, Yilmaz C, Karaduman i, Cinar YS, Biiylkkoyuncu Peker
N. Beyin 6limU olgularin retrospektif incelenmesi. Yogun Bakim
Dergisi. 2015;6:23-6.

8.  Battal M, Horoz A, Karatepe O, Citgez B. Beyin 6limu tespitinde
arastirma hastanesi deneyimi. Sisli Etfal Hastanesi Bdlteni.
2013;47:59-62.

9.  Golchet G, Carr J, Harris MG. Why don’t we have enough cornea
donors? A literature review and survey. Optometry. 2000;71:318-
28.

10.  Wood KE, Becker BN, McCartney JG, D'Alessandro AM, Coursin DB.
Care of the potential organ donor. N Engl J Med. 2004;351:2730-
9.

11.  Compagnon B Wang H, Lindell SL, Ametani MS, Mangino MJ, et al.
Brain death does not affect hepatic allograft function and survival
after orthotopic transplantation in a canine model. Transplantation.
2002;73:1218-27.

12.  Powers BM, van Heereden PV. The physiological changes associated
with brain death: Current concepts and implications for treatment
of the brain dead organ donor. Anesth Intensive Care. 1995;23:26-
36.

13.  Fackler JC, Troncoso JC, Gioia FR. Age-specific characteristics of
brain death in children. Am J Dis Child. 1988;142:999-1003.

14.  Nair-Collins M, Northrup J, Olcese J. Hypothalamic- PituitaryFunction
in Brain Death: A Review. J Intensive Care Med. 2016;31:41-50.

159



Olgu Sunumu / Case Report I

(=135 =1

DOI: 10.4274/cayd.galenos.2018.96168
J Pediatr Emerg Intensive Care Med 2019;6:160-163

Sinameki Alimi ile lligkili Rabdomiyoliz Olgusu

A Case of Rhabdomyolysis Taking Senna
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Rabdomiyoliz (RML) kas iskelet hasarina bagl hicre iceriginin
plazmaya salinmasi sonucu gelisen klinik bir durumdur. Acil birimlerde
taninmali ve tedavisi gecikmeksizin baslanmalidir. Bu c¢alismada,
on dort yasinda subakut sklerozan panensefalit tanisiyla takipli,
ates yakinmasiyla getirilen ikincil RML olgusu sunuldu. Olgu acil
birimimizde solunum, dolasim destedi saglanip sivi ve alkalizasyon
tedavileri baslanarak, yogdun bakim birimine vyatirildi.  Klinik
izleminde genel durumu bozulan olguya, inotrop ve vazopressor
ajanlar baslanmis olup, ¢ogul organ yetersizligi gelismesi Uzerine
hemodiyafiltrasyon uygulandi. Hastanin kabizlik nedeniyle sinameki
bitkisini bes yildir lizum halinde kullandiginin 6grenilmesi Gzerine
literatlir taramasi yapildi. Sinameki bitkisinin beyin, karaciger, bébrek,
kalp ve kas Uzerinde toksik etkilerinin oldugu renal tibuler nekroz,
santral lobUler hepatik nekroz ve kas liflerinde nekroz yaptigi rapor
edilmis olup, bu olgu sunumunda aktarlarda satilan ve halk arasinda
siklikla kullanilan sinameki bitkisinin yasamsal tehlike olusturabilecek
ikincil RML'ye yol acabilecedi vurgulanmak istenmistir.

Anahtar Kelimeler: Rabdomiyoliz, sinameki, subakut sklerozanp
anensefalit

Abstract

Rhabdomyolysis (RML) is a clinical condition that results in the release
of the cellular content into the circulation due to musculoskeletal
damage caused by various causes. For this reason, emergency
departments should recognize RML and start treatment without
any delay. In this study, we present a case of secondary RML in
a 14-year-old patient followed up with the diagnosis of subacute
sclerosing panencephalitis. Respiratory and circulatory support was
provided in the emergency unit and alkalization was started. All
medications used by the patient were cut off. Hemodiafiltration
treatment was performed in our intensive care unit. It was learned
that the patient have used the senna plant regularly for five years
because of constipation. It has been reported in the literature that
the senna plant has toxic effects on the brain, liver, kidney, heart
and muscle, and also may cause renal tubular necrosis, centrilobular
hepatic necrosis and muscle fiber necrosis. In this case report, we
aimed to emphasize that the senna plant sold by herbalists and used
frequently by people may cause secondary RML which may be a life-
threatening condition.

Keywords: Rhabdomyolysis, senna, subakut sklerozan panensephalitis

Giris

Gocuklarda rabdomiyoliz (RML) enfeksiyon, travma, ilaclar,
egzersiz gibi nedenlerle iskelet kas hasarina bagl hicre
iceriginin plazmaya salinmasi sonucu olusan klinik durumdur.
Sinameki, sennozit A ve B isimli etken bilesikleri araciidiyla
laksatif amaclh kullanilan bir bitkidir. Bitkinin beyin, karaciger,
bbbrek, kalp ve kas Uzerinde toksik etkilerinin oldugu renal
tubdler nekroz, santral lobdler hepatik nekroz ve kas liflerinde

nekroz yaptigi rapor edilmistir.” Son yillarda gérsel medyanin
da katkilariyla bitkisel Urtnlerle tedavi (Fitoterapi) tlkemizde
giderek yayginlasmaktadir.? Bitkinin en 6nemli komplikasyonu
olan akut bdbrek hasarini dnlemek icin, hasta bu yonden
yakin izlenmeli ve gerektiginde hizlica sivi resUsitasyonu
baslanmalidir.34

Bu olgu sunumunda, sinameki bitkisinin stregen kullanimi
ile iliskilendirdigimiz basarili yonetilmis bir ikincil RML olgusu
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. Kendir ve ark.
Sinameki Alimi ile Iliskili Rabdomiyoliz Olgusu

tartisildi. Bitkisel “tamamlayici tip” uygulamalarinin bilingli
uygulanmadigi takdirde 6limcul yan etkiler olusturabilecegine
dikkat cekilmesi amaclandi.

Olgu Sunumu

Subakut sklerozan panensefalit (SSPE) tanisi ile alti yildir
izlenen 14 yasinda erkek hasta, iki glindir direncli devam eden
39 °C'ye ulasan ates yakinmasiyla acil poliklinigimize getirildi.
Fizik incelemesinde viicut 1sisi 39,3 °C, solunum sayisi 24/dk,
nabiz 130/dk ve kan basinc 100/50 mmHg, oda havasinda
oksijen satlirasyonu %93 idi. Bilinci agik, spastik tetraplejikti.
Eklemlerinde yaygin kontraktirleri vardi. iki tarafl akciger sesleri
esit duyuluyor ve sagda sekretuvar, yer yer ince ralleri mevcut idi.
Derin tendon refleksi alinamadi. Babinski negatif idi. Agirlik=45
kg (10p), boy=153 cm (5p), diger sistem bakilari normaldi.
Hastaya geri solumasiz rezervuarli maske ile oksijen uyguland.

Laboratuvar incelemesinde beyaz kire=12,78 x103/ulL,
hemoglobin=14,4 gr/dL, trombosit=348x103/uL, seker=86
mg/dL, sodyum (Na)=146 mEg/L (131-145), potasyum
(K)=5,5 mEqg/L (3,2-5,7), kan dre azotu=3 mg/dL (5-22),
kreatinin (Cr)=0,46 mg/dL (0,3-1), alanin aminotransferaz
(AST) 253 U/L (13-38), aspartat aminotransferaz (AST)=173
U/L (8-39), fosfor=1,9 mg/dL, miyoglobin=2677ng/mL (28-
72 ng/mL), Urik asit=6,8 mg/dL (3,5-7,3 mg/dL), kreatinin
kinaz (CK)=8818U/L (38-277) bulundu. idrar miyoglobin ise
300 ug/L idi (<70 ug/L). idrar sedimentinde 1-2 Iékosit ve 7-8
eritrosit gorllda.

Hastanin nazogastrik sonda ile beslendigi, yaklasik alti yildir
isoprinosine, karbamazepin kullandigi 6grenildi. Kullanmakta
oldugu ilaglar kesildi. Antipiretik ajanlar ardindan eksternal
sogutma uygulandi. Hastanin geldiginde, dinlemekle sag
akcigerde ralleri olmasi nedeniyle olasi bir aspirasyon
pnémonisi  dislanamadigindan sefaperazon baslandi.  On
planda ikincil RML dUstndldi. Hastaya 20 mL/kg serum
fizyolojik sivi inflzyonu ardindan, 2000 mL/m?2 alkalize sivi
(bikarbonat litrede 50 mEq olacak sekilde) tedavisi basland.
ilk iki glin idrar cikisi izlendi. Ardindan idrar cikisi olmamasi
Uzerine furosemid uygulandi. Yaniti olmamasi nedeniyle
sivi tedavisi 400 mL/m2'ye insensible sivi ihtiyaci eklenecek
sekilde dizenlendi. Bu tedaviye de yaniti olmamasi Uzerine
srekli renal replasman tedavisi uygulandi. Bikarbonat aldig
doénemde hipokalsemi, kan pH (pH<7,5) ve idrar pH (<6,5),
bikarbonat dlzeyi (<30 mEqg/L) agisindan takipleri yapildi.
Yetersiz ve diizensiz solunumu nedeniyle hasta yatisinin ertesi
glinlinde entlbe edildi. Yatisinin Gglinct glintinde CK 318768
U/L degerine kadar yUkseldi.

Solunum yetersizligi nedeniyle mekanik ventilasyon ihtiyaci

dogmasi, Glaskow koma olceginin 8, ALT/AST duzeylerinin
701/2512 U/L, total bilirubin=5 mg/dL, protrombin

zamani=3,5 sn ve serum Cr=2,5 mg/dL olmasi nedeniyle
cogul organ yetersizligi didsintldl. Hipotansiyonunun
(70-40 mmHg) ortaya cikmasi sonucunda adrenalin 0,1
mcg/kg/dk dozunda baslandi. invazif arteryal kan basinci
monitorizasyonuna gore dozu titre edildi. Hastanin servise
yatinldigi gdn alinan kan kiltirinde Greme olmadi, fakat
genel durumunun bozuk olmasi ve sepsis tablosu ekarte
edilemediginden  antibiyoterapisi  vankomisin, amikasin,
flukonazol ile degistirildi, ilag dlizeyi takibi yapildi.

Yatisinin 11. glnlnde atesi direncli seyretmemeye basladi,
sikligr azaldi. TUm biyokimyasal degerleri ve yasamsal bulgulari
normal degerlere ulasti. Genel durumu iyilesen hasta yatisinin
16. glintinde sifa ile taburcu edildi.

Oykist aynintili alindiginda stiregen kabizhgi oldugu icin
aktardan alinan sinameki bitkisini bes yildir dizenli olarak
herguin tukettigi 6grenildi. Kan, idrar ve sa¢ 6rnegi toksikolojik
taramasinda sinameki bitkisi metabolitleri saptandi. Hastanin
poliklinik takipleri devam etmekte olup, benzer yakinmasi
yoktur ve laboratuvar degerleri normal seyretmektedir.

Tartisma

RML enfeksiyon, kalitsal hastaliklar, travma, 1s1, cesitli ilaclar,
toksinler, ndbet, iskemi ve egzersiz gibi nedenler ile iliskili
kas iskelet hasarina bagli hicre iceriginin plazmaya salinmasi
sonucu olusan klinik durumdur.3>® Travma disinda RML'nin
fizyopatolojisi net olmamakla beraber kas iskelet hasarina
neden olan mekanizmalar icerisinde hiicre zari hasari, hipoksi,
adenozin trifosfat azligi, Na-K pompasini degisiklige ugratan
elektrolit bozukluklari da sayilabilir.>©

Kas nekrozu gelismesi ardindan hentiz CK yikselmemisken
miyoglobinemi olur. Miyoglobin yarilanma omri 1-3 saat
kadar kisa olmasi nedeniyle tani icin serum CK yuksekligi
daha cok kullanilan bir ydntemdir. Yavas parcalanir (yarilanma
omri yaklasik 48 saat) bobrek yoluyla ya da diyaliz yontemi
ile uzaklastirlamaz.*” Serum miyoglobin duizeyi >30 mg/
dL ve CK dizeyinin normalin bes katina ulasmasi tani icin
yeterlidir. Miyoglobin >100 mg/dL oldugunda idrari Kkirli
kirmizi kahverengi renge boyar® RML'de birincil amac
akut bébrek hasarini dnlemek amaciyla erken ve atilgan sivi
yonetimi ile hacim deplesyonunun énline gecilmesidir. Hacim
replasmaninin amaci, bébrek perflizyonunu korumak ya da
arttirmaktir. Bu uygulama heme pigment konsantrasyonunu
sulandirarak azaltir, kismen tikaniklik gdsteren intratubuler
tikaclari yikayarak ve Uriner K atilimini arttirir. Ayrica Plasma
CK konsantrasyonu kas hasari siddeti ile korelasyon gosterir
ve 5000 Unite/L Uzerindeki konsantrasyonlar risk altindaki
hastalari tanimlar.3#

Bu olgunun laksatif amacl kullanilan Cassiaangustifolia ve
Cassiaacutifolia bitkilerinin yapraklarinin karigimi ile hazirlanan
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ve etken bilesikleri sennozit A ve B olan sinameki bitkisinin uzun
streli alimina bagl ikincil RML olgusu olabilecegi distnuldi.
AST degeri=2,512 U/L, laktat dehidrogenez=550 (115-304
U/L), miyoglobin >3,804 ng/mL'ye kadar yiikseldi. Ulkemizde
bitkisel Urtnlerle tedavi, (Fitoterapi) 6zellikle gérsel medyanin
katkisiyla son yillarda yayginlasmaktadir.? Bitkisel ilaglar veya
geleneksel bitkisel tibbi Grlin olarak T.C. Saglik Bakanhgi'ndan
veya gida destegi olarak T.C. Gida Tarim ve Hayvancilik
Bakanligi'ndan izin alinarak eczanelerde satiimaktadir. Halk
bu Urlnleri daha ¢ok kalite kontroll yapilamayan aktarlardan
temin etmektedir.?

Bitkinin kullanimi sivi elektrolit kaybi, metabolik dengesizlik,
karin adrisi, hematdri, kilo kaybi, malabsorbsiyon gibi yan
etkilere yol acabilir? Uzun sureli kullanimda barsakta emici
tabakada kayip, anatomide degisiklik, kas hasari gorilebilir.2
Enflamatuvar barsak hastaligi, intestinal obstriksiyon,
sivi  elektrolit dengesizligi ve akut batin olgularinda
kullaniilmamalidir.28°

Sayin? Ulkemizde 16 farkli ildeki aktarlardan alinan sinameki
bitkilerinin kalite kontrol analizlerini yaptiklari ¢alismalarinda
aktarlardan temin edilen sinameki 6rneklerinin cogunun
Farmakope standartlarina uygun olmadiklari ve bitkinin konu
ile ilgili yeterli bilgiye sahip olmayan kimseler tarafindan
satildigini - gostermislerdir.  Konu ile ilgili  denetimlerin
yapilmasive UrUnlerin standartlara uygun hale getirilip,
eczanelerde ambalajlanmis sekilde satilmasi  gerektigini
vurgulamislardir.? Olgumuzun ebeveynleri de bitkiyi ambalaji
olmaksizin aktarlardan elde ettiklerini ve bitki kullanimt ile ilgili
hicbir egitimli saglik calisanindan bilgi almadiklarini belirttiler.

Sinameki bitkisi on yas alti ¢ocuklarda kullanilmasi uygun
olmayip, iki yas alti cocuklarda kesinlikle kullaniimamalidr.
Onerilen standart bir doz olmamakla beraber stirekli yumusak
diski icin uygun doz “verilebilecek en az doz"dur.®'® Bitkinin
iki haftadan fazla kullanimi doktor kontroliinde olmalidir.®
Olgumuz da doktor kontrolli olmaksizin ve uygun olmayan
doz-sire bitkisel Grtn kullanimina bir érnek teskil etmektedir.

Literatlrde hayvan calismalarinda fazla miktarda alindiginda
beyin, karaciger, bobrek, kalp ve kas tzerinde toksik etkilerinin
oldugu renal tubdller nekroz, santral lobller hepatik nekroz
ve kas liflerinde nekroz yaptigi ve ensefalomiyopatiye yol
actigr gosterilmistir.™"2 Hayvan diyetlerinde sinameki orani
arttirldiginda kas dejenerasyonu gelismeden akut karaciger
hasarlanmasi ve 6lim olabildigi bildirilmistir. Bitkinin elektron
transport  zincirini bloke ederek mitokondriyal oksidatif
fosforilasyonu bozdugu disiniimektedir.!

Barbosa-Ferreira ve ark.’nin'®* yaptigi deneysel modelde
subakut sinameki uygulamasi sonucunda ratlardaki en énemli
bulgunun iskelet kas hasari oldugu tespit edilmistir. Bizim
olgumuzda stregen bir kullanim oldugu, ailenin cocugun
kabizlik durumuna gore aralikli olarak sinameki verdikleri
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ogrenildi. Ancak verilen dozile ilgili net bilgi alinamadi ve verilen
sinamekinin analizi yapilamadi. Literatlr taramasi yapildiginda
akut zehirlenmelere bagli hepatomiyoensefalopati olgulari
Ozellikle Hindistan'dan bildirilmis olup, deneysel modelde
subakut alimda da toksikasyon bildirilmistir.  Literatdr
taramasi yaptigimizda bizim olgumuz stregen kullanim ile
iliskili ilk RML olgusu gibi gorinmektedir.”®'* Hastamizdan
doku analizi yapilamamis olmakla birlikte sa¢ 6érneginde bitki
varligi gosterildi, standardize edilemediginden birim degeri
hesaplanamadi. Hastamizin diger kullanmakta oldugu ilaglar
da RML acisindan arastirildi. Yalnizca karbamazepin ile ilgili
bir olgu sunumunda akut kullanim sonrasi toksik epidermal
nekroliz (TEN) ve rabdomyoliz goraldigu tespit edildi.
Ancak karbamazepin ile iliskili TEN'in komplikasyonu olarak
rabdomyolizin; TEN iliskili immn ve sellller yanitin mitokondri
islevini bozarak Na-kalsiyum homeostazisini degistirip iskelet
kas yikimina neden olabilecedi ileri sirtlmustir.”™ Ancak bizim
hastamiz uzun yillardir (6 yil) karbamazepin kullanmaktaydi
ve ilacin kan dizeyi normal sinirlardaydi. Bu nedenle
karbamazepin iliskili bir RML distindlmedi.

Olgumuzun klinik gérindmdnin ¢ok siddetli olmasi bes vyil
boyunca sinameki alimi ile iliskilendirilebilir. Benzer sekilde
uzun sureli kullanim sonuglari ile ilgili arastirmalar yapiimalidir.

insanlarda sinamekiye bagl karaciger, kas hasari akut tibler
nekrozu olan benzer olgu sunumlari olup kontrolli ¢alismalar
henliz yoktur."'® Soyuncu ve ark."” siregen sinameki kullanimi
ile ilgili portal ven trombozu olgusu bildirmislerdir. Bizim
olgumuz da literatdr ile uyumlu klinik seyri oldukca agir olan
bir 6rnektir.

Sonu¢ olarak egitimli  saglik calisanina danisiimadan
aktarlardan ambalajsiz kontrolsuz alinan bitkilerin yasamsal
oneme sahip yan etkileri olabilir. Olgumuz buna bir érnek
olup, konu ile ilgili denetimlerin arttirimasi gerektigi
disuincesindeyiz.
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Isolated Head Injury Caused by Cathode Ray Tube Television

Tip-over: Three Children Cases

Tiipli Televizyon Dusmesine Bagli Izole Kafa Travmast: Ug Gocuk Olgu

© Giilsen Yalgin, ® Murat Anil, ® Gamze Gékalp, ® Emel Berksoy, ® Sema Bozkaya Yilmaz, ® Sule Demir

Tepecik Training And Research Hospital, Clinic of Pediatric Emergency Medicine, izmir, Turkey

Abstract

Television tip-over injury is a home accident that can cause severe
head trauma, especially in young children. In this study, three
cases of television-related head trauma were presented. The first
case was a 16-month-old girl. When she was playing at home, a
cathode ray tube television rolled. A Skull fracture and intracranial
injury developed. The children underwent emergency neurosurgery
operation. He was hospitalized for 13 days and discharged. The
second case was a 4-year-old male. He was found unconscious
at home beside the overturned the cathode ray tube television.
Subarachnoid hemorrhage was detected on tomography. He
was hospitalized for 2 days and discharged. The third case was a
12-month-old boy. His mother accidentally dropped the cathode ray
tube television on her child. Skull fracture and subgaleal hematoma
were determined. In the follow-up, acute anemia developed and
blood transfusion was performed in the emergency department. He
was hospitalized for 2 days and discharged. In conclusion, television
tip-over can lead to severe head trauma in children. Basic home
preventive measures and adult supervision of young children may
prevent television related-related injury.

Keywords: Television tip-over, home accident, head trauma,
intracranial injury

Televizyon diismesi, dzellikle kiiclik cocuklarda ciddi kafa travmalarina
neden olabilen bir ev kazasidir. Bu calismada televizyon dismesi
sonucu kafa travmasi gelisen (g olgu sunuldu. Birinci olgu 16 aylik
kiz cocuktu. Evde oyun oynarken basina tlpli televizyon dustd.
Kafatasi kingi ve kafa ici yaralanma gelisti. Acil ameliyata alindi.
On (g glin hastanede yatti ve taburcu oldu. ikinci olgu 4 yasinda
erkekti. Evde devrilmis tlplU televizyonun yaninda bilingsiz halde
bulundu.Tomografide subaraknoid kanama saptandi. Hastanede 48
saat izlendi ve taburcu oldu. Uclincli olgu 12 aylik erkekti. Annesi
yanlislikla tlplu televizyonu ¢cocugunun Uzerine duslrdi. Kafatasinda
kirk ve subgaleal hematom saptandi. izlemde akut anemi gelisti ve
acil serviste kan transflizyonu yapildi. iki glin hastanede izlendi ve
taburcu oldu. Sonug olarak, televizyon dlsmeleri cocuklarda ciddi
kafa travmalarina yol acabilir. Basit ev ici koruyucu onlemler ve kiiclik
cocuklarin eriskin gdzetimi altinda olmasi bu ev kazalarini &nleyebilir.

Anahtar Kelimeler: Televizyon dismesi, ev kazasi, kafa travmasi,
kafa ici yaralanma

Introduction

Home accidents are an important public health problem
among children.’? The most common causes are lack of
supervision and poor housing conditions.? In our country,
home accidents are the fourth leading cause of fatal child
injury.*

Home accidents may result in serious physical injuries and
permanent disabilities in children. In addition, psychological
problems can arise in the child and his/her family.* Television

(TV) is nowadays in every house. It has been reported that
children watch TV more than 28 hours per week and the
number of TV tip-over injuries increases accordingly.® In a study
conducted in our country, it was reported that in a 10-year
period, 42 patients were admitted to emergency department
because of the TV tip-over and 40.5% had head trauma.®

Here, we present 3 pediatric patients who were seriously
injured due to cathode ray tube TV tip-over. We also aimed to
draw attention to serious injuries caused by TV tip-over and
the importance of taking precautions against it.
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Case Report

Case 1

A 16-month-old girl was brought to the emergency
department by her family because of a cathode ray tube
TV tip-over while playing at home. Her body temperature
was 36.4 °C, heart rate - 75/min, respiratory rate - 26/
min, blood pressure - 152/99 mmHg, oxygen saturation -
96%, and Glasgow coma score (GCS) was 6. There was no
anisocoria and light reflex was present in both eyes. There
were edema in the left parieto-occipital region, edema and
echymosis in the right eye. The other physical examination
findings were normal. The patient was given 100% oxygen.
Rapid sequence intubation was performed then mechanical
ventilation was initiated. Intermittent bolus hypertonic saline
(3% NaCl) was commenced for brain edema. Phenytoin
prophylaxis was started. Blood glucose level was 257 mg/
dL, however, other laboratory tests were within the normal
limits. Occipital bone fracture and intracranial bleeding were
detected on cranial computed tomography (CT) (Figure 1).
External ventricular drainage was done in the operating
room. After the operation, the child was followed up in
the pediatric intensive care unit (PICU) for 6 days. She was
exubated on the second day of PICU stay. Four day after
operation, left central facial paralysis developed. Blepharitis
in the right eye and retinal hemorrhage in the left retina
were detected. The total length of hospital stay was thirteen
days. She was discharged with left central facial paralysis.

Case 2

A four-year-old boy was brought to the pediatric emergency
department after being found lying unconscious on the floor
near a fallen cathode ray tube TV. The parents stated that he

Figure 1. A. Extracranial soft tissue swelling in the left parietal cortex (*), B: Left occipital fracture (**), intracerebellar hematoma (

in lateral ventricles (****)

woke up on the way to the hospital. Vomiting and seizures
were not described. Body temperature was 370 C, heart rate
- 120/min, respiration - was 20/min and blood pressure was
112/74 mmHg. At the first examination in the emergency
department, he was conscious, the pupils were equal in size,
their response to light was normal, and GCS was 15. No
pathological findings were found on neurological examination.
There was a small hematoma (1x1 cm) in the left temporal
region. The rest of the physical examination was normal. The
complete blood count and basic blood biochemical tests were
within the normal limits. Cerebral contusion was detected
on cranial CT (Figure 2). The patient was discharged after 48
hours of uneventful follow-up at the neurosurgery ward.

Case 3

A 1-year-old boy was brought to the pediatric emergency
department due to a home accident. In the story, the mother
dropped the cathode ray TV to the child’s head accidentally
when she was pulling the table. His body temperature was
37.2 °C, heart rate - 127/minute, respiration rate - 28/minute,
and blood pressure was 112/67 mmHg. Initial examination
revealed normal state of consciousness, GCS of 15, normal
light pupil test and equal pupils. Neurological examination
was also normal. He had a hematoma (1x2 cm) extending
from the left frontal to occipital parts of the scalp. No
pathological finding was found in the rest of the physical
examination. A fracture was detected in occipital bone on
cranial CT (Figure 3). Biochemical tests were normal. The first
blood count showed microcytic anemia (hemoglobin=7.6 g/
dL, hematocrit=23.7%, mean cell volume (MCV)=57.8 fL,
erythrocytes=4100000/mm?). Hemoglobin and hematocrit
levels and erythrocyte count decreased in the next two hours
(hemoglobin=5.2 g/dL, hematocrit=16.4%, MCV=58 fL,
erythrocyte count=2840000/mm?). Chest X-ray and abdominal

K

***)

, C: Acute hemorrhage
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Figure 2. Subgaleal hemorrhage in left temporal, right parietal contusion (*)

Figure 3. Right occipital fracture and subgaleal hematoma (*)

ultrasonography were normal. No further drop in hemoglobin
level was noticed on follow-up. GCS was 15. The acute drop
in hemoglobin and hematocrit levels and erythrocyte count
was thought to be related to cephalic hematoma. Erythrocyte
transfusion was done in the emergency department. He was
discharged after 48 hours of follow-up at the neurosurgery
ward.

Discussion

Injuries after TV tip-over in children were reported for the first
time in 1998.7 Today, home accidents due to falling TV are a
common public health problem seen all over the world and
can cause serious head trauma. De Roo et al.® reported that
an estimated 380,885 patiens under 18 years of age were
treated in emergency departments in the United States for an
injury caused by TV falls between 1990 and 2011. The average
annual injury rate was 2.43 injuries per 10.000 children.®

166

In this paper, three children who were admitted to the
pediatric emergency department due to TV tip-over were
presented. These serious home accidents caused serious
head injuries because appropriate precautions were not
taken. Older model cathode ray tube TVs are heavier, unstable
and prone to falling forward.® Small children constitute the
greatest risk group and the cases are often reported in the 1-3
year age range.’® Consistent with the literature, our patients
were at the ages of 12 month, 16 month and 4 year. The
sixteen-month-old boy, who was playing away from parental
supervision, dropped the TV by himself. Case two was found
unconscious near a fallen TV. Case three was injured by his
parent unintentionally.

As a result, it seems that the injuries were caused by two
reasons: lack of parental supervision and nonfixed cathode
ray TV. The most serious injury due to TV falls is, as expected,
intracranial injuries.”" In case of a TV tipping over on a small
child, probably the first contact is occurred on the head and
neck region.’ In a retrospective study conducted in Pakistan,
a total of 22 children who had TV trolley tip-over injuries
between 2009 and 2016 were included. It was found that 12
had skull bone fractures, 4 required neurosurgery, 1 developed
a mild disability and one died in hospital.? In a study from
Turkey, among 53 cases injured due to TV tip-over, 8 patients
had skull bone fractures. Three of them were followed in
the PICU and one of them was lost.” In the United States,
a total of 218 patients who were injured due to a falling
of TV between 2004 and 2006 were evaluated. Clinically
significant injury was developed in 6 cases (death, brain
surgery, intubation >24 hours, or hospitalization >48 hours).™
All cases in our study had head trauma. In the first case,
skull fracture and intracranial hemorrhage were detected;
emergency neurosurgery was performed. The patient was
hospitalized 6 days in the PICU and seven days in the pediatric
ward. The second case was followed up for 48 hours due to
cerebral contusion in the neurosurgery ward. The third case
needed blood transfusion due to scalp hemorrhage and was
monitored in the hospital for two days.

In conclusion, home accidents caused by a falling TV can
lead to serious injuries in young children. We should protect
children from serious injuries, by taking some basic safety
precautions such as preventing TV tipping, having infants and
young children absolutely under adult supervision and being
watchful especially when children are around. TV-related
accidents can be preventable. TVs must be fixed properly.
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Posterior Reversible Leukoencephalopathy Syndrome Associated
with Eclampsia in a Pregnant Adolescent Without Hypertension at

Admission

Ergen Gebede Baslangicta Hipertansiyonu Olmadan Eklampsi ile [liskili Posterior

Reversible Lokoensefalopati Sendromu

O Giilsiim Uysall, ® Nefise Tanridan Okcul, ® Emine Kiigiikbingéz1, ® Cagatay Kiigiikbingdz2, ® Esra Saygili Yilmazl
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Abstract

We report a 16-year-old primigravid Syrian patient at 30 weeks
gestation who was admitted to the emergency room with tonic-clonic
seizures and developed posterior reversible leukoencephalopathy
syndrome (PRES) and eclampsia without high blood pressure.
Diffusion-weighted magnetic resonance imaging showed PRES.
Proteinuria 3+ was evidenced in catheterized urine specimen. An
emergency cesarean section was immediately performed with
preliminary diagnosis of eclampsia with PRES. The patient was kept
in the intensive care unit and administered appropriate medicine;
after which her level of consciousness improved, all neuroimaging
examinations and laboratory tests returned normal. PRES may be
associated with pre-eclampsia or eclampsia. High blood pressure
may not always coexist with pre-eclampsia or eclampsia especially
in pregnant adolescents. PRES can be reversible with appropriate
treatment of the underlying cause.

Keywords: Adolescent pregnancy, eclampsia, posterior reversible
leukoencephalopathy syndrome, seizures

Acil servise tonik-klonik nobetle basvuran ve hipertansiyon 6ykisu
olmayan posterior reversible ensefalopati sendromu (PRES) ve
eklampsi gelisen, 16 yasinda Suriyeli 30 haftalik primigravid ergen
gebeyi sunmaktir. Hasta tonik klonik nébet ile acil servise getirildi.
ilk degerlendirilme sonrasinda 30 haftalik tek canli gebeligi
oldugu dogrulandi. Gelis tansiyon degeri 110/70 mmHg olarak
degerlendirildi. Norolojik gériintileme icin diflizyon agirlikli manyetik
rezonans gorintileme yapildi ve PRES ile uyumlu bulgular rapor
edildi. idrarda 3+ proteiniiri saptanmasi ve hastanin ajitasyonunun
devam etmesi Uzerine PRES eklampsi Ontanisiyla acil sezaryen ile
gebelik sonlandirildi, yogun bakima transfer edildi. Hastanin yogun
bakim ve servis takipleri sirasinda bilinci diizeldi, beyin gorintileme
ve laboratuvar testleri normale dondd, sifa ile taburcu edildi. PRES
sendromu preeklampsi ve eklampsi ile eslik edebilir. Ancak &zellikle
ergen gebelerde preeklampsi veya eklampsiye her zaman ylksek
tansiyon eslik etmeyebilir Bu hastalarda detayli beyin gérintileme
ile PRES bulgulari elde edilebilir. PRES altta yatan patolojinin uygun
tedavisi ile tamamen geri déndurdlebilir.

Anahtar Kelimeler: Ergen gebelik, eklampsi, posterior reversible
ensefalopati sendromu, nébetler

Introduction

Posterior reversible leukoencephalopathy syndrome (PRES),
first described by Hinchey et al.” in 1996 and known to be
a reversible clinicoradiological syndrome, is associated with
symptoms such as headache, seizures, visual changes, impaired

consciousness and focal neurologic deficits. Although there
are no specific diagnostic criteria for PRES, the accompanying
radiological findings, including vasogenic edema mostly in the
parieto-occipital regions, deep white matter and infratentorial
structures, are necessary for diagnosis.*?
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Hypertensive encephalopathy, eclampsia, cytotoxic drugs
and immunosuppresive treatments are risk factors for this
disorder.* The exact incidence of PRES is not known because
there are only case presentations in the literature.> Moreover,
ethiopathogenesis of PRES has not been understood yet.
Some of the prominent hypotheses are impaired cerebral
autoregulation and endothelial dysfunction.”® Endothelial
dysfunction has also been considered in the ethiopathogenesis
of PRES particularly in patients with preeclampsia and
eclampsia. Dysfunction of vascular endothelium triggers
capillary leakage and disruption of the blood brain barrier
ending with vasogenic edema.” Due to blood pressure
fluctuation, arteriolar constriction and dilatation alter cerebral
autoregulation.” This situation may cause breakdown of the
blood brain barrier allowing extravasation of fluid into the
brain parenchyma. On the other hand, focal vasoconstriction
leads to local hypoperfusion, cyctotoxic edema and cerebral
infarction resulting in vasogenic edema.® Here, we report an
atypical presentation of eclampsia coexisting with PRES in a
16-year-old pregnant adolescent. The association of eclampsia
without hypertension at admission and PRES is discussed with
radiological findings.

Case Report

A 16-year-old primigravid Syrian pregnant at 30 weeks gestation
was admitted to the emergency room with tonic-clonic seizures.
She did not have any systemic disease. On admission, her blood
pressure was 110/70 mmHg and she had psychomotor agitation
with loss of consciousness and had no fever or tachycardia.
Her only complaint was dizziness before presenting to the
emergency department. The initial ultrasound showed an alive
fetus with a gestational age of 30 weeks with normal amniotic
fluid and normal fetal heart rate. Her arrival Glascow coma
scale score was 12. Diffusion-weighted magnetic resonance
imaging (MRI) revealed PRES involving the occipital lobe of the
brain (Figure 1). Proteinuria 3+ was evidenced on catheterized
urine specimen. The patient was transferred to the labor and
delivery unit with the preliminary diagnosis of eclampsia and
PRES and received a loading dose of 4 g magnesium sulfate
(MgS0,) intravenously. Serum hemoglobin level was 14.5 g/dL,
and hematocrit was 43.1%. Her blood biochemistry showed
a normal aspartate aminotransferase (AST) level (33.7 u/L),
elevated lactate dehydrogenase (376 u/L), and a platelet count
of 339x10%/uL. Glucose, creatinine, and serum electrolytes
were within the normal range. Emergency cesarean section

Figure 1. Radiologic images of the patient at admission (A, B) and post-treatment (C, D)
Diffusion-weighted magnetic resonance imaging (MRI) showed intense lesions as gyrusal forms in bilateral cortical and subcortical white matter in the parieto-
occipital lobes (A) and apparent diffusion coefficient (ADC) (B), The follow up brain MRI performed 10 days later, showed complete resolution of the lesions in

T1 sequence (C), and in T2 sequence (D)
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(C/S) was performed under general anesthesia. A female
infant was born with a birth weight of 1150 g and an Apgar
score of 2 at the first minute and 6 at the fifth minute. The
newborn was intubated and transferred to the neonatal
intensive care unit. The patient was transferred to the intensive
care unit postoperatively for critical follow-up for seizures. Her
mean blood pressure during surgery was 120/80 mmHg. After
C/S, her blood pressure increased to 170/110 mmHg and iv
esmolol was administered. MgSO, 2 g i.v. was also given 24
hours after delivery. On the second postoperative day, she
was conscious but lethargic and could follow simple orders
through an Arabic interpreter and denied visual symptoms.
There was no pathology in her fundus assessment. However,
she had seizures again and fluctuating mental status with
postictal periods. She had psychomotor agitation and delirium
and had wound dehiscence 3 days after C/S. It was re-sutured
in her bed with local anesthesia. Afterwards, she received
haloperidol 10 mg i.v. 3x2 a day. Subsequently, her level of
consciousness improved and psychomotor agitation decreased.
Complete resolution of the edema was observed on brain MRI
performed 10 day after C/S (Figure 1). She kept receiving anti-
hypertensive medicine (amlodipine 10 mg 2x1 and alfa-metil
dopa 3x1 a day) for blood pressure regulation. Esmolol dose
was reduced gradually and administration was stopped on the
5t day. Postoperatively, her liver enzymes were elevated and
draw a plateau (AST= minimum=54 - maximum=111.3 u/L)
for 10 days. Her blood count and platelet values remained in
the normal range. She stayed 10 days in the intesive care unit
and was discharged home with amlodipine (10 mg daily) on
postpartum day 12 without symptoms. A written informed
consent was obtained from parents of the patient.

Discussion

Eclampsia includes all the symptoms of preeclampsia
together with tonic-clonic seizures and plays a crucial role in
the pathogenesis of PRES even in adolescent pregnancy. A
maternal age younger than 20 years is one of the important
risk factors for eclampsia.? However, there is no sufficient data
for prevention, management or recommendations specific to
adolescent group.

Olaya-Garay et al.° evaluated 171 patients with eclampsia
and reported that 76% of patients were younger than 20
years and 46% of the patients had blood pressure lower than
140/90 mm Hg. They mentioned that the blood pressure
value used in defining eclampsia and pre-eclampsia should
be lower for adolescents especially for younger patients.
Moreover, they offered re-defining diagnostic parameters
for preeclampsia to be used in adults.® In another study, 399
patients with a mean age of 19 years were evaluated and
and it was found that 16% of the patients had a diastolic
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blood pressure of 90 mmHg or lower.’® It was also revealed
that women with postpartum eclampsia were more likely
to have neurologic deficits (9% vs 2%; p=0.006) than those
with antepartum eclampsia.’® In adolescence, due to the
interindividual variability of uterine growth and maturation of
the hypothalamic-pituitary ovarian axis, pregnancy may occur
in an physically immature uterus'' This may lead to uterine
overdistension, stress response in myometrium and release of
inflammatory mediators. Therefore, young mothers are more
likely to have eclampsia and preeclampsia.

In a recent study including 29 patients with eclampsia, it was
reported that PRES appeared to accompany eclampsia in half
of all cases.” There was no significant difference in mean
arterial blood pressure between patients with eclampsia and
those with eclampsia and PRES. Furthermore, Liman et al. 3
raported that patients with PRES and eclampsia had lower
peak blood pressure compared to those with PRES of other
etiologies. Particularly, children and adolescents appear to
be vulnerable to PRES at lower blood pressures because of
immaturity of the brain blood barrier.™

The major limitation about this paper was the lack of
information about the first or second trimester follow-up
during the pregnancy period.

In conclusion, adolescent pregnancy should be followed
up more closely. High blood pressure may not always be
present in pre-eclampsia or eclampsia especially in pregnant
adolescents. PRES can be reversible with appropriate
treatment of the underlying cause.
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Sayin Editor,

Cocuk hastalarda sok 6nemli bir mortalite ve morbidite
nedenidir.” Cocuk yas grubunda nadir gorilen bir sok turd
olan kardiyojenik sok, miyokard kontraktilitesinin bozulmasina
bagl dolasim yetmezligine neden olur.? Bu yazida hastanemize
kardiyojenik sok ile basvuran, cogul organ yetmezligi tespit
edilen ve akut miyokardit tanisi alan 10 aylik bir siit cocugu
Uzerinden cocuk hasta grubunda kardiyojenik sok yonetimi
anlatilmistir.

10 aylik kiz hasta, nefes alamama sikayeti ile acil servisimize
getirildi. Ailenin mdlteci olmasi nedeniyle alinabilen anamnez
kisithydi fakat aksam nefes almada zorlanmasinin oldugu ve
3 gundur halsizlik, 6ksirik, ginde 1-2 kere olan ishalinin
oldugu o&grenildi. Hasta 3500 gram miad sezaryen ile
dogmustu, 6zgecmis ve soygegmisinde &zellik yoktu. Basvuru
aninda bakilan yasamsal bulgulari; viicut sicakligi 36 °C, nabiz
156/dakika, tansiyon alinamadi, solunum sayisi 70/dakika,
satUrasyon ekstremitelerin soguklugu nedeniyle dl¢llemedi ve
kan sekeri 20"ydi. Fizik muayenesinde genel durumu két, soluk
gorinidmde, goz kapaklari ddemliydi. Hasta takipneik bilateral
ral, ronkds ve interkostal cekilmeleri vardi, kalp oskiltasyonda
tasikardikti fakat ek ses ya da Uftrim duyulmadi, batin
muayenesinde karaciger kot altinda 4-5 cm ele geliyordu.
Kapiller geri dolum zamani 5 saniyeydi, deri soguk, soluk ve
kutis marmaratus gorintlsine sahipti. Hasta sok tanisi ve
ishal miktarinin ¢cok olmamasi, muayenede dehidratasyon
bulgusunun olmayisi, ddem, ral ve hepatomegali saptanmasi

nedeniyle 6n planda kardiyojenik sok distndldi. Balon maske
ile oksijen destegdi saglandi. Hastaya periferik dolasiminin
kot olmasi nedeniyle intraosseoz yol acildi. iki cc/kg %10
dekstroz IV puse yapildi. Kardiyojenik sok distndldigu icin
10 cc/kg serum fizyolojik yaklasik 20 dakikada yuklendi.
Hasta entlibe edildi. Hastadan bu sirada kan gaz alindi
ve pH=6,9, HCO,=7,8, CO,=33,6, laktat=155 mmol/L,
sodyum=128 mmol/L, potasyum=8,9 mmol/L, seker=29 mg/
dL, hemoglobin (Hb)=6,6 olarak olclldi. Hastaya 1 meq/
kg sodyum bikarbonat destegi verilerek tedavisinin devam
etmesi icin yogun bakim Unitesine devredildi. Hastanin ¢ekilen
akciger grafisinde belirgin kardiyomegali izlendi (Resim 1).
Yogun bakimda bakilan tetkiklerinde; troponin=1,211 ng/mL,
kreatin kinaz (CK)-miyokard inzoenzim=436 U/L, CK=13672
IU/L, uluslararasi  normallestiriimis oran=2,9, aspartat
transaminaz=1044 U/L, alanin transaminaz=358 U/L, beyaz
klreler= 22940 ul, Hb=7,8 g/dL, platelet= 472000 ul olarak
geldi. Elektrokardiyografide voltaj supresyonu V5-6'da t
dalgasi negatifligi (Resim 2) gozlendi. Hasta yogun bakimda
kardiyojenik sok ve cogul organ yetmezIligi tanilariyla tedavi
altina alinarak 10 mcg/kg/dk dobutamin, 0,25 mcg/kg/
dk milrinon, 0,7mcg/kg/dk levosimendan ve 0,1 mg/kg/
gln furosemid inflizyonu baslandi. Eritrosit sispansiyonu
ve taze donmus plazma destedi verildi. K vitamini ve
asetilsistein inflzyonu baslandi. Hasta kardiyolojiye konstlte
edildi, ekokardiyografide ejeksiyon fraksiyonu (EF) %30
olarak ol¢lldl, akut miyokardit ve dilate kardiyomiyopati
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Resim 1. Basvuru aninda ve 12 saat sonrasinda bakilan akciger grafileri

Resim 2. Basvuru anindaki EKG
EKG: Elektrokardiyografi

On tanilari ddstnuldd. Etiyolojiye yonelik viral seroloji ve
metabolik tetkikleri gonderildi. Hasta yogun bakima yatisinin
12. saatinde tekrar degerlendirildiginde, kan gazinin normal
degerlere geldigi, tansiyonun normal sinirlar icerinde oldugu,
laktat de@erinin 22 mmol/L’ye geriledigi, g6z kapaklarindaki
6dem ve hepatomegalinin azaldigi, akciger grafisindeki
kardiyomegalinin geriledigi (Resim 1) ve EF'nin %38'e
yUkseldigi gozlendi. Hastanin tedavilerine ve ekokardiyografi
ile yakin takibine devam edildi. Takibinde kademeli olarak
inotroplari  kesildi, troponin ve CK degerlerinde dusus
izlendi, EF %51 olarak goruldu. Viral seroloji ve metabolik
tetkiklerinde etiyolojiye yonelik anlamli bir sonug saptanamadi
fakat akut baslayan tablonun hizli ve uygun muidahale ile
dizelme gobzlenmesi nedeniyle hastada akut miyokardit
tanisi disUnUldd. Hasta yatisinin 12. glininde ekstibe edildi,
takibinde genel durumu iyi olan kontrol ekokardiyografide
EF'si %51 Olcllen hasta takip ve tedavisine devam etmek
Uzere yatisinin 15. glintinde servise devredildi.

Sok doku perflizyonun bozulmasi ve dokulara oksijen

sunumunun azalmasi ile hizli seyreden ve c¢ogul organ
yetmezliginden &lime kadar gidebilen bir durumdur.3

Kardiyojenik sok ise miyokardit, aritmiler, kardiyomiyopati,
kalp yetersizliginin eslik ettigi dogustan kalp hastalidi, sepsis,
zehirlenmeler gibi bir cok farkl hastaliktan kaynaklanabilir
ve vyaklasik %10 oraninda mortalite ile seyreder*> Sok
yonetiminde hizli ve dogru tedavinin baglanmasi esastir.
Hipovolemik sokta hizli sivi reslsitasyonu 60ml/kg’ye kadar
1 saat icerisinde O6nerilmesine ragmen®, hepatomegali,
gallop ritmi, juguler vendz dolgunluk ve ral gibi bulgularla
basvuran hastalarda kardiyojenik sok akilda tutulmali ve kalp
yetersizligini derinlestirmemek adina sivi yonetiminde dikkatli
olunmalidir” Kardiyojenik sokta sivi miktari yaklasik 20-30
dakika icerisinde 5-10 cc/kg verilmesi kadar 6nerilmektedir.®
Sivi tedavisine direncli hipovolemik ve distributif sokta
noradrenalin ya da adrenalin ilk basamak tedavide tercih
edilecek inotroplar iken kardiyojenik sokta kisith tedavisini
takiben hizlica dobutamin gibi kardiyoselektif bir inotrop
tercih edilmelidir®'® Olgumuzda da bagvuru aninda yapilan
dikkatli fizik muayenede raller ve hepatomegali olmasi
nedeniyle kardiyojenik soktan stphelenildi, kisith sivi yiklemesi
yapilarak hizlica uygun inotrop baslanarak, akciger grafi ve
ekokardiyografi ile tani dogrulandi. Olgunun dogru yonetimi
ile ylz glldiricl sonuglar elde edildi. Bu yazi ile cocukta sik
gorilen hipovolemik ve distribitif sokun aksine kardiyojenik
sok yonetiminde basvuru anindan itibaren dikkatli olunmasi
gerektigi ve hizla taniya gidilerek kisitli sivi ydnetimi ve inotrop
tedavisinin dnemi vurgulanmigstir.
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TELIF HAKKI DEVIR FORMU & CIKAR CATISMASI BiLDIRIMi

YaZININ BASIHGIL .iiiiiiiietereeeeeeeeeeeteeeeseeeeeeeeeeeeeeeeeeeeeeeseessessesssssssssssssssssssssssssssssssssssssssssssssssesssesesesseeeeeeeeeseeeeseeaeeeans .

Biz, asagida adi, soyadi ve imzalari bulunan yazarlar; Cocuk Acil ve Yogun Bakim Dergisi'nde yayinlanmasi istegi
ile gonderdigimiz, yukarida bashgr bildirilen yazimizin ve yazimiza kaynak olan c¢alismamizin; arastirma ve yayin
etigine uygun olarak hazirlandigini; baska yerde yayinlanmadidini, yayinlanmak veya degerlendiriimek lzere baska
bir yere gonderilmedigini (bilimsel toplantilarda sunulmus olmasi disinda); yazinin son halini okudugumuzu ve uygun
buldugumuzu; yayinlanacak yazi ile ilgili telif haklarini Cocuk Acil ve Yogun Bakim Dergisi'ne devrettigimizi, (varsa;
calismanin ve/veya yazinin gergeklestirilmesi icin saglanan fonun kaynagini ve arastirmacilarin calismanin katilimcilarina
olan baglantilarini asagida acikladigimizi) bildirir ve onaylariz.

Yazar Adi, Soyadi Tarih imza
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AdESOYAAIL ..ottt . Telefon:

AFESIT e . Faks:

Tarih: e AT /20 ceeens E-POSTAT Lieeieeceeeeereeseae s neae s

CIKAR CATISMASI BILDIRiMi

Makalem(iz)de belirtilen materyaller ile ilgili herhangi bir mali kurulus ile ¢ikar catismasi olmadigini onaylarim.

Sorumlu Yazar (tim yazarlar adina) Tarih imza
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