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Tiirk Resiisitasyon Dergisi (TJR), Tiirk Restisitasyon Dernegi’nin
acik erisimli, yalnizca g¢evrimigi ve bilimsel yayin organidir.
Dergi, bagimsiz, tarafsiz ve ¢ift-kor hakemlik ilkelerine uygun
olarak yayimlanmaktadir.

Dergi Ocak, Mayis ve Eyliil aylarinda yayimlanir. Derginin dilleri
Latin harfleriyle Tiirkge ve Ingilizcedir. Yazim ve dil bilgisi hatalar1
icerikte herhangi bir degisiklik yapilmadan yayin kurulu tarafindan
diizeltilecektir. Yazarlar makalelerini hazirlarken bastan sona
Tiirkge/ Ingiliz yazim kurallarini kullanmalidir. Tiirk Resiisitasyon
Dergisi hem Tiirkge hem de Ingilizce yazilar1 degerlendirmeye
kabul etmektedir; ancak Tiirk¢e yazilan makalelerin yazarlarimin,
kabul edilen makalelerinin Ingilizce versiyonunu yaymlanmadan
once dergiye vermeleri gerekmektedir.

Derginin amaci, resiisitasyon alanlarinda etik kurallara uygun
olarak hazirlanmis klinik ve deneysel arastirma makaleleri, olgu
sunumlari, editére mektuplar, ¢alisma protokolleri ve bilimsel
konferans bildirileri yaymlayarak literatiire ve resiisitasyon
alanina katkida bulunmaktir.

Yayinlanan makaleler, kardiyak arrestin etiyolojisi, patofizyolojisi
ve Onlenmesi, resiisitasyon egitimi, klinik resiisitasyon ve
deneysel resiisitasyon arastirmalart ile ilgilidir, ancak istisna
olarak, deneysel hayvan g¢alismalari ile ilgili makaleler yalnizca
ilgi gekiciyse ve dogrudan klinik kardiyopulmoner resiisitasyonla
ilgiliyse yayinlanacaktir.

Dergi igerigi yogun bakim, acil tip, anestezi, kardiyoloji, pediatri
ve neonatoloji alanlarinda calisan saglik profesyonellerinin
ilgisini ¢ekecektir.
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Derginin editoryal ve yayin siirecleri, International Committee
of Medical Journal Editors (Uluslararast Tip Dergisi Editorleri
Komitesi) yonergelerine gore sekillendirilir. Dergi, Bilimsel
Yayincilikta Seffaflik ve Iyi Uygulama llkeleri ile uyumludur.

Dergi de yazi siiregleri ve yayimlama iicretsizdir.

Degerlendirme ve yayin siirecinin higbir asamasinda yazarlardan
ticret talep edilmez. Tiim yazilar, turkjresuscitation.org adresinde
bulunan g¢evrimici bagvuru sistemi araciligiyla gonderilmelidir.
Dergi yonergeleri, teknik bilgiler ve gerekli formlar derginin web
sayfasinda yer almaktadir.

Derginin tim masraflar1 Resiisitasyon Dernegi tarafindan
karsilanmaktadir. Potansiyel reklam verenler, Yazi Isleri
Midirligi ile iletisime gegmelidir. Reklam gorselleri sadece
Genel Yayin Yonetmeninin onayi ile yayinlanir.

Dergide yayinlanan yazilarda ifade edilen ifadeler veya goriisler,
Resiisitasyon Dernegi, editorler, yayin kurulu ve/veya yaymeinin
goriislerini degil, yazar(lar)in goriislerini yansitir; editorler, yayin
kurulu ve yayinci bu tiir materyaller i¢in herhangi bir sorumluluk
veya yukiimliiliik kabul etmemektedir.

Yaymlanan tiim igerige ¢evrimici olarak {cretsiz olarak
turkjresuscitation.org adresinden ulasilabilir.

Dergide yaymlanan tiim igerigin uluslararasi telif haklar
Resiisitasyon Dernegi’ne aittir.


https://www.turkjresuscitation.org/
https://www.turkjresuscitation.org/
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Tiirk Restisitasyon Dergisi, disiplinler arasi bir tip dergisidir ve
Resiisitasyon Dernegi’nin resmi dergisidir. Ozgiinliik, yiiksek
bilimsel kalite ve atif potansiyeli makalenin yayinlanmasi igin
en onemli kriterlerdir. Degerlendirme igin gonderilen yazilarin
daha once sunulmamis veya elektronik veya basili bir ortamda
yaymlanmamis olmasi gerekir. Tiim makaleler yalnizca gevrimigi
olarak yaymlanir ve kardiyak arrestin etiyolojisi, patofizyolojisi
ve Onlenmesi, resiisitasyon egitimi, klinik resiisitasyon ve hizli
yanit sistemleri ile ilgilidirler.

Deneysel resiisitasyon aragtirma makaleleri (hayvan ¢aligsmalari
dahil) daha az yayinlanmakta olup ancak bunlar yalnizca ilgi
¢ekiciyse ve dogrudan kardiyopulmoner resiisitasyonla ilgiliyse
yaymlanirlar. Resiisitasyonla ilgili olgu sunumlart kabul
edilmektedir. Travmayla ilgili makaleler ara sira yayinlanmaktadir,
ancak bunlarin ¢ogu travmatik kardiyak arrest ile ilgili olmalidir.
Deneysel, klinik ve ilag ¢aligmalar1 ve bazi vaka raporlari igin
aragtirma protokollerinin uluslar

Dergi kapsamina girmeyen veya Tiirk Resiisitasyon Dergisi
yaymlanma standardinin ¢ok altinda olan makaleler, hakem
degerlendirmesi yapilmadan editorler tarafindan reddedilecektir.

Kapsam dahilinde ve yeterli standartta bulunan yazilar bir editére
atanir ve hakem degerlendirmesine gonderilir; makaleler daha
sonra, kabul edilir, revizyondan sonra tekrar degerlendirilerek
veya red olarak yazarlara geri gonderilir. Yazar olarak listelenen
herkes, International Committee of Medical Journal Editors
(ICMIE - www.icmje.org) tarafindan 6nerilen yazarlik kriterlerini
karsilamalidir.

Tiirk Resiisitasyon Dergisi, yazarlik haklarma uygun hareket
etmek ve hayalet ya da onurlandirilmis yazarligi 6nlemek igin
sorumlu yazarlarin ilk gonderim siirecinde yazarlik katki formunun
(www.turkjresuscitation.org adresinden indirilebilir) imzali ve
taranmig bir versiyonunu gondermeleri istemektedir.

Derginin Yayin Kurulu, tiim itiraz ve sikayet davalarimi COPE
ilkeleri kapsaminda ele alir. Bu gibi durumlarda yazarlar, itirazlari
ve sikayetleri ile ilgili olarak yaym ofisi ile dogrudan iletisime
geemelidir. Gerektiginde, dahili olarak ¢o6ziilemeyen davalari
¢6zmek i¢in bir arabulucu gorevlendirilebilir.

Bas Editor, tiim itiraz ve sikayetler igin karar verme siirecinde
nihai yetkilidir.

Tiirk Resiisitasyon Dergisi’'ne makale gonderirken yazarlar,
makalelerinin telif hakkini Tirk Resiisitasyon Dernegi’ne
devretmeyi kabul ederler. Eger reddedilirse, makalenin telif
hakki yazarlarina geri verilir. Tiirk Resiisitasyon Dergisi, her
basvurunun bir Telif Hakki Devir ve Yazarlik Tesekkiir Formu
ile birlikte gonderilmesini sart kosar. (www.turkjresuscitation.org
adresinden indirilebilir).

Daha 6nce yaymlanmis igerigi kullanirken sekiller, tablolar veya
hem basili hem de elektronik formattaki diger materyaller dahil
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olmak iizere, yazarlar telif hakki i¢in sahibinden izin almalidir. Bu
konudaki hukuki, mali ve cezai sorumluluk yazara aittir.

Tiirk Resiisitasyon Dergisi’nde yayinlanan yazilardaki ifadeler
veya gorisler, editorlerin, yaym kurulunun veya yayincinin
goriislerini degil, yazarin goriislerini yansitmaktadir; editorler,
yaym kurulu ve yaymei bu tiir materyaller i¢in herhangi bir
sorumluluk veya yiikiimliilik kabul etmemektedir. Yayimnlanan
igerikle ilgili nihai sorumluluk yazarlara aittir.

MAKALE HAZIRLIGI

Makaleler, ICMJE’ye(T1p Dergilerinde Bilimsel Calismalarin
Yiriitiilmesi, Raporlanmasi, Diizenlenmesi ve Yayinlanmasi igin
Oneriler) uygun olarak hazirlanmalidir.

Yazarlarin, randomize arastirma calismalar1 i¢cin CONSORT
kilavuzlarina, gozlemsel orijinal arastirma ¢alismalart igin
STROBE kilavuzlarina, tanisal dogrulukla ilgili ¢aligmalar i¢in
STARD kilavuzlarina, sistematik derlemeler ve meta-analiz i¢in
PRISMA kilavuzlarina, deneysel hayvan ¢alismalari icin ARRIVE
kilavuzlarina ve randomize olmayan genel davranis icin TREND
kilavuzlaria uygun makaleler hazirlamalar1 gerekmektedir.

Makaleler yalnizca derginin www.turkjresucitation.org adresinde
bulunan g¢evrimi¢i makale géonderme ve degerlendirme sistemi
tizerinden gonderilebilir. Bagka bir ortamdan gonderilen yazilar
degerlendirmeye alinmayacaktir.

Dergiye gonderilen yazilar, once editdr ofis personelinin
makalenin derginin yonergelerine uygun olarak hazirlanip teslim
edildiginden emin olacagi bir teknik degerlendirme siirecinden
gececektir. Dergi yonergelerine uygun olmayan gonderiler, teknik
diizeltme talepleri ile birlikte, gonderen yazara geri gonderilecektir.
Yazarlarin asagidakileri gondermeleri gerekmektedir:

Ilk gonderim sirasinda Telif Hakki Devri ve Yazarlik Bildirimi
Formu ve ICMIJE Potansiyel Cikar Catigsmast Bildirim Formu
(katkida bulunan tiim yazarlar tarafindan doldurulmalidir). Bu
formlar www.turkjresucitation.org adresinden indirilebilir.



http://www.icmje.org
http://www.turkjresuscitation.org
http://www.turkjresuscitation.org
http://www.turkjresucitation.org
http://www.turkjresucitation.org
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Tablo 1: Makale tiirleri i¢in kisaltmalar

YAZARLAR iCiN TALIMATLAR

Makale tiirii Kelime Sinir1 (6zet ve ref. haric) Tablo / Resim Sayisi Referans sayisi
Orjinal yayin 3000 6 80
Kisa yayin 1500 4 40
Derleme 4000 10 100
Aciklama ve Kavramlar 2000 4 40
Editoryal 1200 1 30
Editore Mektup 500 1 10

Makalenin Hazirlanmasi

Bashk sayfasi: Tiim bagvurularla birlikte ayri bir baslik sayfasi
sunulmali ve bu sayfa sunlari igermelidir:

*  Makalenin tam basligi ve 50 karakterden fazla olmayan kisa
bir baslik (baslik),

*  Yazar(lar)in ad(lar)i, kurumlart ve en yiiksek akademik
derece(ler)i,

*  Hibe bilgisi ve diger destek kaynaklar1 hakkinda detayli bilgi,

*  Sorumlu yazarin adi, adresi, telefonu (cep telefonu numarasi
dahil), e-posta adresi ve faks numaralari,

e Makalenin hazirlanmasma katkida bulunan ancak yazarhk
kriterlerini kargilamayan kisilere tesekkiir boliimii.

Ozet: Editore Mektuplar disindaki tiim génderilerle birlikte bir
ozet gonderilmelidir. Orijinal Makalelerin 6zeti alt basliklar
(Amag, Yontemler, Sonuglar ve Sonug) ile yapilandiriimalidir.

Anahtar Sézciikler: Ozetin sonunda konu indekslemesi igin her
gonderiye en az ¢ ila en fazla alt1 anahtar kelime eslik etmelidir.
Anabhtar kelimeler kisaltmalar olmadan tam olarak listelenmelidir.
Anabhtar kelimeler National Library of Medicine, Medical Subject
Headings veritabanindan  (https://meshb.nlm.nih.gov/search)
sec¢ilmelidir.

Makale Tiirleri

Orijinal Makaleler: Orijinal makalelerin ana metni; Giris,
Yontemler, Sonuglar, Tartisma ve Sonug¢ alt basliklart ile
yapilandirilmalidir. Orijinal Makaleler siirlamalart igin liitfen
Tablo 1’1 kontrol ediniz.

Sonuglari desteklemek i¢in istatistiksel analiz genellikle gereklidir.
[statistiksel ~ analizler, uluslararasi istatistiksel raporlama
standartlarina gore yapilmalidir (Altman DG, Gore SM, Gardner
MJ, Pocock SJ. Tip dergilerine katkida bulunanlar i¢in istatistiksel
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kilavuzlar. Br Med J 1983: 7; 1489-93). Istatistiksel analizlere
iligkin bilgiler Gere¢ ve Yontemler bolimiinde ayri bir alt
baslikla verilmeli ve islem sirasinda kullanilan istatistik yazilim
programlari belirtilmelidir.

Birimler, uluslararast birim sistemi olan International System of
Units (SI)’a uygun olarak hazirlanmalidir. Birimleri yazarken (.),
(/), veya () yazimindan kagimilmalidir (6rn. mg kg-1, ug kg-1,
mL, mL kg-1, mL kg-1 sa-1 , mL kg-1 dk-1, L dk-1 m-2, mmHg
vb.yaziniz).

Editéryal Yorumlar: Editoryal yorumlar, dergide yayinlanan
aragtirma makalesi konusunda uzmanligi veya bu konuda
bilimsel gegmisi olan hakemler tarafindan kisa bir elestirel yorum
saglamay1 amaglar. Yazarlar, bu tiir yorumlar1 saglamak tizere
dergi tarafindan segilir ve davet edilir. Ozet, anahtar kelimeler ve
tablolar, sekiller, goriintiiler ve diger medya araglari dahil degildir.

Derleme: Belirli bir alanda genis bilgi birikimine sahip, bilimsel
geemisi olan ve yiiksek sayida atif potansiyeli olan yazarlar
tarafindan hazirlanan derlemeler kabul edilir. Hatta bu yazarlar
dergi tarafindan davet edilebilir. Derlemeler, klinik uygulamada
bir konuyla ilgili mevcut bilgi diizeyini tanimlamali, tartismali ve
degerlendirmeli ve gelecekteki ¢aligmalara rehberlik etmelidir.
Ana metin girig, klinik ve aragtirma sonuglart ve sonug boliimlerini
icermelidir.

Olgu Sunumu: Derginin olgu sunumlari kabulii sinirlidir ve tant
ve tedavide zorluk olusturan, yeni tedaviler sunan veya literatiirde
yer almayan bilgileri agiga cikaran nadir vaka veya durumlara
iliskin raporlar, ilging ve egitici vaka raporlari i¢in kabul edilir.
Olgu sunumu, Metin Giris, Olgu Sunumu, Tartisma ve Sonug alt
basliklarini igermelidir.

Editore Mektup: Bu tiir makaleler, daha 6nce yayinlanmis bir
makalenin dnemli kisimlarini, gézden kagan yonlerini veya eksik
kisimlarmni tartigir. Dergi kapsamindaki konularda 6zellikle egitici


https://meshb.nlm.nih.gov/search
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vakalar olmak tizere okuyucularin ilgisini ¢ekebilecek makaleler
“Editére Mektup” seklinde de gonderilebilir. Okuyucular,
yayinlanan yazilar hakkindaki yorumlarini “Editére Mektup”
seklinde de sunabilirler. Ozet, anahtar sozciikler ve tablolar,
sekiller, gorseller ve diger medya araglari dahil edilmemelidir.
Metin yapilandirilmamis olmalidir. Uzerinde yorum yapilan
yaziya bu yazi i¢inde uygun sekilde atifta bulunulmalidir.

Tablolar

Tablolar, kaynak listesinden sonra sunulan ana metinde yer almali
ve ana metin i¢inde atifta bulunuldugu siraya gore ardisik olarak
numaralandirilmalidir. Tablolarin iizerine agiklayict bir baslik
yerlestirilmelidir. Tablolarda kullanilan kisaltmalar, tablolarin
altinda (ana metin iginde tanimlanmis olsalar dahi) dipnotlarla
tanimlanmalidir. Tablolar program yazilimimin “insert table/tablo
ekle” komutu kullanilarak olusturulmali ve kolay okunabilmesi
icin anlasilir bir sekilde diizenlenmelidir. Tablolarda sunulan
veriler, ana metinde sunulan verilerin tekrari olmamali, ana metni
destekleyici nitelikte olmalidir.

Sekiller ve Sekil Ac¢iklamalari

Sekil, grafik ve fotograflar ayr1 dosyalar olarak (TIFF veya
JPEG formatinda) gonderim sistemi lizerinden goénderilmelidir.
Dosyalar bir Word belgesine veya ana metin igerisine
yerlestirilmemelidir. Sekil alt birimleri oldugunda, alt birimler tek
bir goriintii olusturacak sekilde birlestirilmemelidir. Her alt birim,
bagvuru sistemi araciligiyla ayri ayri sunulmalidir. Resimler,
sekil alt birimlerini belirtmek i¢in etiketlenmemelidir (a, b, ¢,
vb.). Sekillerde altyazilar1 desteklemek i¢in kalin ve ince oklar,
ok baslari, yildizlar, asteriksler ve benzer igaretler kullanilabilir.
Gorsellerin minimum ¢6ziintrligii 300 DPI (en az) olmalidir.
Degerlendirme siirecindeki aksakliklari 6nlemek i¢in gonderilen
biitiin gorsellerin ¢oziinlirligii net ve boyutu biiyiik (minimum
boyutlar 100x100 mm) olmalidir. Sekil/Resim altyazilari ana
metnin sonunda yer almalidir.

Makalede kullanilan tiim kisaltmalar, hem Ozette hem de ana
metinde ilk kullanimda tanimlanmalidir. Kisaltma, tanimdan
sonra parantez i¢inde verilmelidir.

Ana metinde bir ilag, tiriin, donanim veya yazilim programindan
bahsedildiginde, tiriniin ad1, irliniin tireticisi ve sirketin bulundugu
sehir ve iilke (ABD’de ise eyalet dahil) dahil olmak iizere iiriin
bilgileri, parantez i¢inde su bigimde saglanmalidir: “Discovery St
PET/CT tarayici (General Electric, Milwaukee, WI, ABD)”.

Tim kaynaklara, tablolara ve sekillere ana metin iginde atifta
bulunulmali ve ana metin i¢inde atif yapilan siraya gore ardisik
olarak numaralandirilmalidir.

Orijinal makalelerin sinirlamalari, sakincalart ve eksiklikleri,
sonug paragrafindan 6nce Tartisma bolimiinde belirtilmelidir.
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Kaynaklar

Hem metin i¢i alintilar hem de referanslar AMA Manual of Style
11th Edition’a gore hazirlanmalidir. Yayinlara atif yapilirken
en son, en gilincel yaymlar tercih edilmelidir. Kaynaklarin
dogrulugundan yazarlar sorumludur. Baski 6ncesi bir yayina atifta
bulunuluyorsa, DOI numarasi verilmelidir.

Dergi adlart Index Medicus/MEDLINE/PubMed’deki dergi
kisaltmalarina uygun olarak kisaltilmalidir. Alt1 veya daha az yazar
oldugunda, tiim yazarlar listelenmelidir. Yedi veya daha fazla
yazar varsa, ilk ii¢ yazardan sonra “et al” yazilmalidir. Makalenin
ana metninde, kaynaklar noktalama isaretlerinden sonra {ist simge
olarak gosterilmelidir. Farkli yayin tiirleri i¢in referans stilleri
asagidaki orneklerde sunulmaktadir.

Dergi Makalesi: Blasco V, Colavolpe JC, Antonini F, Zieleskiewicz
L, Nafati C, Albanése J, et al. Hidroksietil nisasta 130/0.4 ve
hidroksietil nisasta 200/0.6 ile tedavi edilen donérlerden bobrek
alicilarinda uzun vadeli sonug. Br J Anaesth. 2015;115(5):797-8.

Kitap Boliimii: Fikremariam D, Serafini M. Agr1 ydnetimine
multidisipliner yaklasim. i¢inde: Vadivelu N, Urman RD, Hines
RL, ed. Agr1 Yonetiminin Esaslart. New York, NY: Springer New
York; 2011:17-28.

Tek Yazarh Kitaplar: Patterson JW. Weedonun Cilt Patolojisi.
4. bask1. Churchill Livingstone; 2016.

Editor(ler) Yazar olarak: Etzel RA, Balk SJ, ed. Pediatrik Cevre
Sagligi. Amerikan Pediatri Akademisi; 2011.

Konferans Bildirileri: Morales M, Zhou X. Gé¢men kadinlarin
saglik uygulamalari: kentsel bir ortamda yerli bilgi. Sunulan
bildiri: 78th Association for Information Science and Technology
Yillik Toplantisi,

6-10 Kasim; 2015; Louis, MO. Erisim tarihi: 15 Mart 2016

https://www.asist.org/files/meetings/am15/proceedings/
openpagel5.html

Tez: Maiti N. Amerika Birlesik Devletleri’ndeki Ergenlerde
Davranislar, Saglik Ozellikleri ve Yaralanmalar Arasindaki ligki.
Tez. Palo Alto Universitesi; 2010.

Cevrimici Dergi Makaleleri: Tamburini S, Shen N, Chih Wu H,
Clemente KC. Erken yasamda mikrobiyom: saglik sonuglari i¢in
cikarimlar. Nat Med. 7 Temmuz 2016’da ¢evrimigi yayinlandi.
doi:10.1038/nm4142

Web Siteleri: Uluslararas1 Bulasicit Hastaliklar Dernegi. ProMed-
posta. Erisim tarihi: 10 Subat 2016
https://www.promedmail.org
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Epub Baski Oncesi Makaleler: Cai L, Yeh BM, Westphalen AC,
Roberts JP, Wang ZJ. Yetiskin canli donor karaciger goriintilleme.
Diag Interv Radiol. 2016 Subat 24. doi: 10.5152/dir.2016.15323.
[Bask1 dncesinde Epub].

Genel Konular

e Orijinal resminizin tek tip yazi ve boyutlarini kullandiginizdan
emin olunuz.

e Uygulama bu segenegi sagliyorsa, kullanilan yazi tiplerini
saklaymiz.

e Cizimlerinizde su yazi tiplerini kullanmay: hedefleyiniz:
Arial, Courier, Times New Roman, Symbol veya benzer yazi
tiplerini kullaniniz.

e Cizimleri metindeki siralarina gére numaralandiriniz.

e Resim dosyalarmiz i¢in adlandirma yapiniz.

*  Resimlere ayr1 ayri altyazi saglayiniz.

e Cizimleri, yayinlanan versiyonun istenen boyutlarma yakin
boyutlandiriniz.

e Her bir ¢izimi ayr1 bir dosya olarak génderiniz.

*  Yapilmamasi ve Dikkat Edilmesi Gerekenler:

e Ekran kullanimi i¢in optimize edilmis dosyalar1 (6rnegin,
GIF, BMP, PICT, WPG) kullanmayniz; bunlar tipik olarak
diistik sayida piksele ve sinirli renk grubuna sahiptir;

e Coziinlrligi ¢ok diisiik olan dosyalari kullanmayniz

+ lgerige gore orantisiz biiyiikliikte grafikler géndermeyiniz

Online yayimlanan tiim makaleler, herkesin okumasi ve indirmesi
igin {icretsiz olacaktir. izin verilen yeniden kullamim, asagidaki
“Creative Commons” kullanici lisanslarindan birini segtiginize
gore tanimlanir.
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YAZARLAR iCiN TALIMATLAR

Creative Commons Attribution-NonCommercial-NoDerivs
(CC-BY-NC-ND): ticari olmayan amaglar icin, bagkalarmin
makaleyi dagitmasina ve kopyalamasina ve kaynak gosterdikleri
stirece ortak bir calismaya (bir antoloji gibi) dahil etmesine izin
verir. Yazar(lar) ve makaleyi degistirmemeleri sartiyla.

Revizyonlar:

Yazarlar makalelerinin revizyon dosyalarini gonderirken, hakemler
tarafindan giindeme getirilen her konunun nasil ele alindigini
ve nerede bulunabilecegini (her bir hakemin yorumu, ardindan
yazarin cevabi ve degisikliklerin yapildig1 satir numaralari) ve
ayrica ana belgenin agiklamali bir kopyasini gdndermelidirler.
Revize edilmis yazilar, karar mektubu tarihinden itibaren 30 giin
icinde gonderilmelidir. Yazinin revize edilmis halinin belirtilen
stire iginde gonderilmemesi durumunda revizyon secenegi iptal
edilebilir.

Kabul edilen yazilar, profesyonel dil editorleri tarafindan dilbilgisi,
noktalama isaretleri ve bi¢im olarak diizenlenir. Kabul edilen
makalenin PDF hali sorumlu yazara gonderilir ve kendilerine
ulasmasindan itibaren 2 giin i¢inde yayin onay1 istenir.

izinler ve Yeniden Baskilar:

flgili yazara iicretsiz olarak makalenin bir PDF dosyasi e-posta
yoluyla gonderilecektir Yayimnlanan igerigin  ¢ogaltiimasi
ve yeniden basim siparigleri igin izin talepleri Yazi Isleri
Miidiirliigii'ne yonlendirilmelidir
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The Turkish Journal of Resuscitation (TJR) is the open
access, online-only scientific publication organ of the Turkish
Resuscitation Council. The journal is published in accordance with
independent, unbiased, and double—blinde peer review principles.

The journal is published in January, May and September. The
languages of the journal are Turkish and English with Latin
letters. Spelling mistakes and grammar errors would be corrected
by the editorial board without making any change in content.
When preparing their manuscript, authors should use Turkish/
British spellings throughout. The journal welcomes manuscripts
both in Turkish and English for evaluation; however, authors of
articles written in Turkish are required to provide the journal with
the English version of their accepted article prior to publication.

The aim of the journal is to contribute to the literature and field
of resuscitation by publishing clinical and experimental research
articles, case reports, letters to the editor, study protocols, and
scientific conference proceedings that are prepared in accordance
with the ethical guidelines in the fields of resuscitation.

The papers published deal with the aetiology, pathophysiology
and prevention of cardiac arrest, resuscitation training, clinical
resuscitation, and experimental resuscitation research, although
papers relating to animal studies will be published only if
they are of exceptional interest and related directly to clinical
cardiopulmonary resuscitation.

The journal content will be of interest to healthcare professionals
working in critical care, emergency medicine, anaesthesia,
cardiology, paediatrics, and neonatology.
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AIMS AND SCOPE

The editorial and publication processes of the journal are shaped
in accordance with the guidelines of the International Committee
of Medical Journal Editors. The journal is in conformity with
the Principles of Transparency and Best Practice in Scholarly
Publishing.

Processing and publication are free of charge with the journal.
No fees are requested from the authors at any point throughout
the evaluation and publication process. All manuscripts must be
submitted via the online submission system, which is available
at www.turkjresuscitation.org The journal guidelines, technical
information, and the required forms are available on the journal’s
web page.

Allexpenses of the journal are covered by the Turkish Resuscitation
Council. Potential advertisers should contact the Editorial Office.
Advertisement images are published only upon the Editor-in-
Chief’s approval.

Statements or opinions expressed in the manuscripts published in
the journal reflect the views of the author(s) and not the opinions of
the Turkish Society of Resuscitation, editors, editorial board, and/
or publisher; the editors, editorial board, and publisher disclaim
any responsibility or liability for such materials.

All published content is available online, free of charge at
www.turkjresuscitation.org

The Turkish Resuscitation Council holds the international

copyright of all the content published in the journal.
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Turkish Journal of Resuscitation is an interdisciplinary medical
journal and is the official journal of the Turkish Resuscitation
Council. Originality, high scientific quality, and citation potential
are the most important criteria for a manuscript to be accepted for
publication. Manuscripts submitted for evaluation should not have
been previously presented or already published in an electronic or
printed medium.

All papers are published online-only and deal with the aetiology,
pathophysiology and prevention of cardiac arrest, resuscitation
training, clinical resuscitation, and rapid response systems.
Experimental resuscitation research papers (including animal
studies) are published occasionally, but only if they are of
exceptional interest and related directly to cardiopulmonary
resuscitation. Case reports on resuscitation are accepted for
publication. Papers relating to trauma are published occasionally
but the majority of these concern traumatic cardiac arrest.

An approval of research protocols by the Ethics Committee
in accordance with international agreements (World Medical
Association Declaration of Helsinki “Ethical Principles for
Medical Research Involving Human Subjects,” amended in
October 2013, www.wma.net) is required for experimental,
clinical, and drug studies and for some case reports. If required,
ethics committee reports or an equivalent official document will
be requested from the authors.

All papers are checked with plagiarism software.

Papers that are not within the scope of the journal or are far below
the standard for publication in the Turkish Journal of Resuscitation
will be rejected by the Editors without obtaining peer review.

Papers deemed to be within scope and of a sufficient standard are
assigned to an editor and sent for peer review; papers may then be
returned to authors as accepted, for reconsideration after revision,
or rejection.

Each individual listed as an author should fulfill the authorship
criteria recommended by the International Committee of Medical
Journal Editors (ICMJE - www.icmje.org).

The Turkish Journal of Resuscitation requires corresponding
authors to submit a signed and scanned version of the
authorship contribution form (available for download through
www.turkjresuscitation.org) during the initial submission process
in order to act appropriately on authorship rights and to prevent
ghost or honorary authorship.

The Editorial Board of the journal handles all appeal and complaint
cases within the scope of COPE guidelines. In such cases, authors
should get in direct contact with the editorial office regarding their
appeals and complaints. When needed, an ombudsperson may
be assigned to resolve cases that cannot be resolved internally.
The Editor in Chief is the final authority in the decision-making
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INSTRUCTIONS TO AUTHORS

process for all appeals and complaints.

When submitting a manuscript to the Turkish Journal of
Resuscitation authors accept to assign the copyright of their
manuscript to the Turkish Society of Resuscitation. If rejected
for publication, the copyright of the manuscript will be assigned
back to the authors. The Turkish Journal of Resuscitation requires
each submission to be accompanied by a Copyright Transfer and
Acknowledgement of Authorship Form (available for download
at www.turkjresuscitation.org). When using previously published
content, including figures, tables, or any other material in both
print and electronic formats, authors must obtain permission from
the copyright holder. Legal, financial and criminal liabilities in
this regard belong to the author.

Statements or opinions expressed in the manuscripts published
in the Turkish Journal of Resuscitation reflect the views of the
author(s) and not the opinions of the editors, the editorial board,
or the publisher; the editors, the editorial board, and the publisher
disclaim any responsibility or liability for such materials. The
final responsibility in regard to the published content rests with
the authors

MANUSCRIPT PREPARATION

The manuscripts should be prepared in accordance with ICMJE-
Recommendations for the Conduct, Reporting, Editing, and
Publication of Scholarly Work in Medical Journals.

Authors are required to prepare manuscripts in accordance with the
CONSORT guidelines for randomized research studies, STROBE
guidelines for observational original research studies, STARD
guidelines for studies on diagnostic accuracy, PRISMA guidelines
for systematic reviews and meta-analysis, ARRIVE guidelines
for experimental animal studies, and TREND guidelines for non-
randomized public behavior.

Manuscripts can only be submitted through the journal’s online
manuscript submission and evaluation system, available at
www.turkjresucitation.org. Manuscripts submitted via any other
medium will not be evaluated.

Manuscripts submitted to the journal will first go through a
technical evaluation process where the editorial office staff will
ensure that the manuscript has been prepared and submitted in
accordance with the journal’s guidelines. Submissions that do
not conform to the journal’s guidelines will be returned to the
submitting author with technical correction requests.

Authors are required to submit the following:

Copyright Transfer and Acknowledgement of Authorship Form
and ICMIJE Potential Conflict of Interest Disclosure Form
(should be filled in by all contributing authors) during the
initial submission. These forms are available for download at
www.turkjresucitation.org.
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Tablo 1: Limitations for each manuscript type

INSTRUCTIONS TO AUTHORS

Type of manuscript Word Limit (excluding abstract Tables/Illustration Limit Reference Limit
and references)
Original Paper 3000 6 80
Short Paper 1500 4 40
Review 4000 10 100
Commentary and Concepts 2000 4 40
Editorial 1200 1 30
Letter to Editor 500 1 10

Preparation of the Manuscript

Title page: A separate title page should be submitted with all
submissions and this page should include:

*  The full title of the manuscript as well as a short title (running
head) of no more than 50 characters,

*  Name(s), affiliations, and highest academic degree(s) of the
author(s),

* QGrant information and detailed information on the other
sources of support,

* Name, address, telephone (including the mobile phone
number) and fax numbers, and email address of the
corresponding author,

*  Acknowledgment of the individuals who contributed to
the preparation of the manuscript but who do not fulfill the
authorship criteria.

Abstract: An abstract should be submitted with all submissions
except for Letters to the Editor. The abstract of Original Articles
should be structured with subheadings (Objective, Methods,
Results, and Conclusion).

Keywords: Each submission must be accompanied by a minimum
of three to a maximum of six keywords for subject indexing at the
end of the abstract. The keywords should be listed in full without
abbreviations. The keywords should be selected from the National
Library of Medicine, Medical Subject Headings database (https://

meshb.nlm.nih.gov/search).

Manuscript Types

Original Articles: The main text of original articles should be
structured with Introduction, Methods, Results, Discussion, and
Conclusion subheadings. Please check Table 1 for the limitations
for Original Articles.
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Statistical analysis to support conclusions is usually necessary.
Statistical analyses must be conducted in accordance with
international statistical reporting standards (Altman DG, Gore
SM, Gardner MJ, Pocock SJ. Statistical guidelines for contributors
to medical journals. Br Med J 1983: 7; 1489-93). Information on
statistical analyses should be provided with a separate subheading
under the Materials and Methods section and the statistical
software that was used during the process must be specified.

Units should be prepared in accordance with the International
System of Units (SI); also, (.), (/), or (-) should be avoided when
writing out units (e.g., write mg kg-1, pug kg-1, mL, mL kg-1, mL
kg-1 sa-1, mL kg-1 dk-1, L dk-1 m-2, mmHg, etc.)

Editorial Comments: Editorial comments aim to provide a brief
critical commentary by reviewers with expertise or with high
reputation in the topic of the research article published in the
journal. Authors are selected and invited by the journal to provide
such comments. Abstract, Keywords, and Tables, Figures, Images,
and other media are not included.

Review Articles: Reviews prepared by authors who have
extensive knowledge on a particular field and whose scientific
background has been translated into a high volume of publications
with a high citation potential are welcomed. These authors may
even be invited by the journal. Reviews should describe, discuss,
and evaluate the current level of knowledge of a topic in clinical
practice and should guide future studies. The main text should
contain Introduction, Clinical and Research Consequences, and
Conclusion sections.

Case Reports: There is limited space for case reports in the journal
and reports on rare cases or conditions that constitute challenges
in diagnosis and treatment, those offering new therapies or
revealing knowledge not included in the literature, and interesting
and educative case reports are accepted for publication. The text
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should include Introduction, Case Presentation, Discussion, and
Conclusion subheadings.

Letters to the Editor: This type of manuscript discusses
important parts, overlooked aspects, or lacking parts of a
previously published article. Articles on subjects within the scope
of the journal that might attract the readers’ attention, particularly
educative cases, may also be submitted in the form of a “Letter
to the Editor.” Readers can also present their comments on the
published manuscripts in the form of a “Letter to the Editor.”
Abstract, Keywords, and Tables, Figures, Images, and other media
should not be included. The text should be unstructured. The
manuscript that is being commented on must be properly cited
within this manuscript.

Tables

Tables should be included in the main document, presented after
the reference list, and they should be numbered consecutively in
the order they are referred to within the main text. A descriptive
title must be placed above the tables. Abbreviations used in the
tables should be defined below the tables by footnotes (even if
they are defined within the main text). Tables should be created
using the “insert table” command of the word processing software
and they should be arranged clearly to provide easy reading.
Data presented in the tables should not be a repetition of the data
presented within the main text but should be supporting the main
text.

Figures and Figure Legends

Figures, graphics, and photographs should be submitted as
separate files (in TIFF or JPEG format) through the submission
system. The files should not be embedded in a Word document or
the main document. When there are figure subunits, the subunits
should not be merged to form a single image. Each subunit should
be submitted separately through the submission system. Images
should not be labeled (a, b, ¢, etc.) to indicate figure subunits.
Thick and thin arrows, arrowheads, stars, asterisks, and similar
marks can be used on the images to support figure legends. Like
the rest of the submission, the figures too should be blind. Any
information within the images that may indicate an individual
or institution should be blinded. The minimum resolution of
each submitted figure should be 300 DPI. To prevent delays in
the evaluation process, all submitted figures should be clear in
resolution and large in size (minimum dimensions: 100 x 100 mm).
Figure legends should be listed at the end of the main document.

All acronyms and abbreviations used in the manuscript should
be defined at first use, both in the abstract and in the main text.
The abbreviation should be provided in parentheses following the
definition.

When a drug, product, hardware, or software program is
mentioned within the main text, product information, including
the name of the product, the producer of the product, and city and
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the country of the company (including the state if in USA), should
be provided in parentheses in the following format: “Discovery St
PET/CT scanner (General Electric, Milwaukee, WI, USA)”

All references, tables, and figures should be referred to within the
main text, and they should be numbered consecutively in the order
they are referred to within the main text. Limitations, drawbacks,
and the shortcomings of original articles should be mentioned in
the Discussion section before the conclusion paragraph.

References

Both in-text citations and the references must be prepared
according to the AMA Manual of Style 11th Edition. While citing
publications, preference should be given to the latest, most up-
to-date publications. Authors are responsible for the accuracy
of references If an ahead-of-print publication is cited, the DOI
number should be provided. Journal titles should be abbreviated
in accordance with the journal abbreviations in Index Medicus/
MEDLINE/PubMed. When there are six or fewer authors, all
authors should be listed. If there are seven or more authors, the
first three authors should be listed followed by “et al.” In the main
text of the manuscript, references should be cited in superscript
after punctuation. The reference styles for different types of
publications are presented in the following examples.

Journal Article: Blasco V, Colavolpe JC, Antonini F, Zieleskiewicz
L, Nafati C, Albanése J, et al. Long-term outcome in kidney
recipients from donors treated with hydroxyethylstarch 130/0.4
and hydroxyethylstarch 200/0.6. Br J Anaesth. 2015;115(5):797-
8.

Book Section: Fikremariam D, Serafini M. Multidisciplinary
approach to pain management. In: Vadivelu N, Urman RD, Hines
RL, eds. Essentials of Pain Management. New York, NY: Springer
New York; 2011:17-28.

Books with a Single Author: Patterson JW. Weedon’s Skin
Pathology. 4th ed. Churchill Livingstone; 2016.

Editor(s) as Author: Etzel RA, Balk SJ, eds. Pediatric
Environmental Health. American Academy of Pediatrics; 2011.

Conference Proceedings: Morales M, Zhou X. Health practices
of immigrant women: indigenous knowledge in an urban
environment. Paper presented at: 78th Association for Information
Science and Technology Annual Meeting; November 6-10; 2015;
St Louis, MO. Accessed March 15, 2016.

https://www.asist.org/files/meetings/am15/proceedings/

openpagel5.html

Thesis: Maiti N. Association Between Behaviors, Health
Characteristics and Injuries Among Adolescents in the United
States. Dissertation. Palo Alto University; 2010.
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Online Journal Articles: Tamburini S, Shen N, Chih Wu H,
Clemente KC. The microbiome in early life: implications for
health outcompetes. Nat Med. Published online July 7, 2016.
doi:10.1038/nm4142

Websites: International Society for Infectious Diseases. ProMed-
mail. Accessed February 10, 2016.
http://www.promedmail.org

Epub Ahead of Print Articles: Cai L, Yeh BM, Westphalen AC,
Roberts JP, Wang ZJ. Adult living donor liver imaging. Diagn
Interv Radiol. 2016 Feb 24. doi: 10.5152/dir.2016.15323. [Epub
ahead of print].

General points

* Make sure you use uniform lettering and sizing of your
original artwork.

*  Embed the used fonts if the application provides that option.
Aim to use the following fonts in your illustrations: Arial,
Courier, Times New Roman, Symbol, or use fonts that look
similar.

e Number the illustrations according to their sequence in the
text.

*  Use a logical naming convention for your artwork files.

*  Provide captions to illustrations separately.

e Size the illustrations close to the desired dimensions of the
published version. Submit each illustration as a separate file.

Please do not:

*  Supply files that are optimized for screen use (e.g., GIF, BMP,
PICT, WPQ); these typically have a low number of pixels and
limited set of colours;

*  Supply files that are too low in resolution;

e Submit graphics that are disproportionately large for the
content.
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All articles published Open Access will be immediately and
permanently free for everyone to read and download. Permitted
reuse is defined by your choice of one of the following Creative
Commons user licenses:

Creative Commons Attribution-NonCommercial-NoDerivs
(CC-BY-NC-ND): for non-commercial purposes, lets others
distribute and copy the article, and to include in a collective work
(such as an anthology), as long as they credit the author(s) and
provided they do not alter or modify the article.

Revisions

When submitting a revised version of a paper, the author must
submit a detailed “Response to the reviewers” that states point
by point how each issue raised by the reviewers has been covered
and where it can be found (each reviewer’s comment, followed
by the author’s reply and line numbers where the changes have
been made) as well as an annotated copy of the main document.
Revised manuscripts must be submitted within 30 days from the
date of the decision letter. If the revised version of the manuscript
is not submitted within the allocated time, the revision option may
be canceled.

Accepted manuscripts are copy-edited for grammar, punctuation,
and format by professional language editors. A PDF proof of the
accepted manuscript is sent to the corresponding author and their
publication approval is requested within 2 days of their receipt of
the proof.

Permissions And Reprints

The corresponding author, at no cost, will be provided with
a PDF file of the article via email. Permission requests for the
reproduction of published content and reprint orders should be
directed to the Editorial Office.
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EDITORYAL EDITORIAL

NEFESLE BASLAR YOLCULUK!: KARDIYOPULMONER RESUSITASYONDA TARIHSEL BiR GEZINTi
AND THE JOURNEY STARTS WITH BREATH!:A HISTORICAL JOURNEY IN CARDIOPULMONARY RESUSCITATION
Anis ARIBOGAN

DERLEME REVIEW

COVID-19 TANISI VEYA SUPHESiI OLAN PEDiYATRIK VE YENIDOGAN HASTALARDA
KARDIYOPULMONER RESUSITASYON UYGULAMALARI

CARDIOPULMONARY RESUSCITATION PRACTICES IN PEDIATRIC AND NEONATAL PATIENTS
WITH DIAGNOSED OR SUSPECTED COVID-19

Sule AKIN, Handan BIRBICER, Nurcan DORUK, Géniil TEZCAN KELES, Sule OZBILGIN

ORIJINAL MAKALE ORIGINAL ARTICLE

DOKUZ EYLUL UNiVERSITESI TIP FAKULTESI HASTANESINDE MAVi KOD UYGULAMALARININ
DEGERLENDIRILMESI

EVALUATION OF CODE BLUE APPLICATIONS AT DOKUZ EYLUL UNIVERSITY,

MEDICAL FACULTY HOSPITAL

Nesihan TUTUNCU KILIC, Bahar KUVAKI, Sule OZBILGIN, Mert INCESU

HASTANE-iCi KARDIiYAK ARREST SONRASI YOGUN BAKIMDA iZLENEN HASTALARIN
RETROSPEKTIF DEGERLENDIRILMESI

RETROSPECTIVE EVALUATION OF POST-CPR PATIENTS IN INTENSIVE CARE AFTER IN-HOSPITAL
CARDIAC ARREST

Y. Levent UGUR, Murat OZCELIK, Sule OZBILGIN, Bahar KUVAKI, Necati GOKMEN

COVIiD-19 TANILI HASTALARDA KARDiYAK ARREST RiSKiNiN BELIRLENMESINDE

iKi FARKLI ERKEN UYARI SKORUNUN KARSILASTIRILMASI: RETROSPEKTIF ANALiZ
COMPARISON OF TWO DIFFERENT EARLY WARNING SCORES TO PREDICT THE RISK OF CARDIAC
ARREST IN PATIENTS WITH DIAGNOSED COVID-19: RETROSPECTIVE ANALYSIS

Nurcan DORUK, Levent OZDEMIR, Aslinur SAGUN, Bahar TASDELEN, Merve KOK, Enes YESILMEN

OLGU SUNUMU CASE REPORT

COKLU BASARILI RESUSITASYON VE AKUT KORONER SENDROMLU HASTAYA YAKLASIM
MULTIPLE SUCCESSFUL RESUSCITATION AND APPROACH TO PATIENT WITH ACUT CORONARY SENDROM
Tartk KACAR, Ali ALAGOZ, Goniil TEZCAN KELES

SERVIKAL EPIDURAL NOROPLASTI SIRASINDA KARDIYAK ARREST GELISEN HASTADA
RESUSITASYON SIRASINDA iV LiPiD EMULSIYON KULLANIMI

USE OF IV LIPID EMULSION FOR THE RESUSCITATION OF A PATIENT WHO DEVELOPS CARDIAC ARREST
DURING CERVICAL EPIDURAL NEUROPLASTIA

Asli KARSLI KOC, H. Evren EKER, Cagla BALI, Sule AKIN, Anis ARIBOGAN
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NEFESLE BASLAR YOLCULUK!:

EDITORYAL
Cilt:1 Say1:1 Ocak 2022

KARDiIYOPULMONER RESUSITASYONDA TARIHSEL BiR GEZINTI

Anis ARIBOGAN

Uskiidar Universitesi NPistanbul Beyin Hastanesi Anesteziyoloji ve Reanimasyon Klinigi, Tiirkiye

Yazarin ORCID Kimligi: A.A.0000-0002-4419-5693

Son 25 yildir uluslararasi diizeyde modern kardiyopulmoner
restsitasyon (KPR) ile ilgili bilimsel aktivitelerin, tiim
standardizasyon g¢aligmalariin ve egitim programlarinin 6nemli
calisma ortaklarindan biri olan Resiisitasyon Dernegi’nin resmi
yayin organi “Tirk Resiisitasyon Dergisi (Turkish Journal of
Resuscitation: TJR)” nin ilk sayisinda bir yazar olarak gorev
almaktan sonsuz heyecan ve gurur duyuyorum. Hayata el vermenin
otesinde bilime de el vermek igin yola ¢ikan degerli bilimdaglarima
tim kalbimle tesekkiir ediyorum. Ben de Tirk Resiisitasyon
Dergisi’'nde yer alacak ilk paylasimimda KPR konusunda
tarihsel bir gezinti yapmak istedim. Farkli kulvarlarda ilerleyerek
glinimiize ulasan tibbin belki de en sihirli miidahalesinin sira dist
seriiveninin hepimiz i¢in ilham verici olacagini diisiiniiyorum.

KPR’nin tarihi aslinda heyecan dolu bir siireci igerir ve antik
¢aglardan gilinimiize hayatin kaynagini kesfetmekten, hayata
yeni bir sans vermeye uzanan, ¢ok farkli inanglarin, felsefelerin,
modern bilimin ve nihayetinde modern tibbin etkileyici bir
kombinasyonudur.

Hayatin kaynaginin “nefes” oldugunu fark etmekle baslar
yolculuk! Hayata yeniden doniiste nefesin kullanilmasi antik
¢aglara kadar uzanan felsefi ve dinsel bir arayistir. Nitekim nefes
vererek ya da ekspire edilen hava ile kurbani solutarak hayata geri
dondiirme eylemi farkli dini kaynaklarda oykiilestirilmistir @,
Ancak, 18. yiizy1lin sonlarina dogru 6zellikle bogulma vakalarina
karsi farkindaligin da artisiyla ekspiryum havasi solutarak yeniden
canlandirma ya da resiisitasyon uygulama kavrami arastiriimaya
baslanmistir. Ekspiryum havasindaki havayi solutarak yapilan
resiisitasyona iliskin ilk vaka takdimi de zehirli gaz inhale eden bir
madenciyi basariyla hayata dondiiren William Tossach tarafindan
1744’te Edinburgh T1p Dernegi’nde yapilmistir. Restiisitasyon ile
ilgili ilk resmi organizasyonda 1767’de Hollanda’da “Bogulmus
Kisileri Kurtarma Dernegi” olarak hayata gegirilmistir (V.

18. yiizyilda resiisitasyonda yapay hava yolu olusturulmasinda
da oncii gelismeler olmustur. Ornegin 1763’de dogum uzmani
William Smellie apneik yeni doganlari entiibe ederek bir gigir
acmustir. 1788 yilinda ise Charles Kite eriskin resiisitasyonunda
endotrakeal entiibasyonu ilk defa uygulamis, hatta intralaringeal
tiipler ve koriikten olusan bir resiisitasyon seti hazirlamistir @,
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Resiisitasyoni¢in ekspiryum havasini solutmaklabaslayan siireg bir
boyutta yapay/mekanik ventilasyon yaklasimini da dogurmustur.
1776’da  kopeklerde koriik kullanarak yaptigi resiisitasyon
¢alismalari ile {inlii doktor John Hunter da kalp durmasini takiben
10 dakika igerisinde yapay ventilasyon baslatilirsa, anoksik
arrestten sonra kalbin yeniden calisabilecegini gdstermistir. 18.
ylizyilin sonlarinda resiisitasyonda koriikle ventilasyon yontemi,
ekspiryum havasi ile solutma yontemine tercih edilir olmus, hatta
Londra’da “Thames” nehri boyunca bogulma vakalarinda hemen
kullanilmak tizere 6zel “resiisitasyon setleri” yerlestirilmistir (.

19. ylizyilin baglarinda resiisitasyon dernekleri bu kez akcigerin
havalanmasi i¢in eksternal gogiis kompresyonu uygulamasina
yonelmislerdir. Bu amagla ilk sternum kompresyonu 1868 yilinda
John Hill tarafindan tarif edilmistir. Hill’in sternum kompresyonu
teknigi kalbe mi yonelik idi yoksa yapay solunum igin bir
alternatif yaklagim miydi acikgasi hala bilinmiyor. Ancak teknigin
kompresyon sayist disinda herseyinin yiiz yil sonra Kouwenhoven
tarafindan tarif edilen eksternal gogiis kompresyonu ile neredeyse
ayni olmasi hayranlik uyandiriyor @.

Tarihsel agidan resiisitasyonda kalp durmasinin 6nceligi uzun
stire bilinememis ve resiisitasyon uygulamasinda yapay solunum
icin yontemler {iretilirken yapay dolagim icin ne gerektigi fikri
maalesef geride kalmistir. Dolagim sisteminin restorasyonu igin
kalp masaj1 uygulamasi ise ilk kez 19. Yiizyil’da internal kardiyak
masaj seklinde Alman anatomist Moritz Schiff tarafindan
gosterilmistir. Moritz Schiff, 1874’te hayvanlarda kloroform ve
eter anestezisi sirasinda 6lim nedenlerini incelerken kalp durmasi
halinde, gogiis kafesini acarak eli ile kalbi ritmik olarak sikistirmis
ve kani perifere pompalamay1 basarmistir. 1901°de ise Norveg’te
Kristian Igelsrud, tarihte insanda ilk basarili internal kardiyak
masaji gerceklestirmistir. Ikinci vaka ise 1902°de Londra’da
Arbuthnot Lane tarafindan transdiyafragmatik olarak gerceklesen
internal kardiyak masajdir. 1909 yilina kadar 10 sagkalim ile
sonugclanan 48 internal kardiyak masaj vakasi rapor edilmis, 1952
yilinda basart tigte birlik bir orana ulagmistir ©.

Kalbin gogsii agmadan disaridan sikistirilmasinin yeterli kan
dolasimi saglama olasilig1 da ilk kez 1878’de Rudolph Boehm
(Dorpat, Almanya) tarafindan kedilerde gosterilmistir. Boehm
calismasinda kalp tizerine 6nce kompresyon uygulayip sonra
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gevseme saglandiginda kalbin kendini ana venlerinden yeniden
doldurdugunu ve tekrarlayan basi ile kalpten perifere taze kan
pompalandigini ispatlamistir. Insanda ilk basarili eksternal kalp
masaji 1903 yilinda Dr. George Crile tarafindan uygulanmustir.
Ancak eksternal kardiyak kompresyon yarim yiizyil sonra, 20.
ylizyilin baglarinda, Kouwenhoven’in galismasina kadar bir daha
kullanilmamustir @9,

Aslinda resiisitasyonun baslica itici gliglerden birisi de elektrigin
kesfidir. Elektrik c¢arpmasiyla kurbaga ve insanlarda bacak
kaslarinin kasildigmi ilk defa gozlemleyen Italyan bilim adami
Luigi Galvani’dir. Resiisitasyon amaciyla elektrik sokunun ilk
basarili kullanimi ise 1776’da pencereden diisen “bir ¢ocuk”
tizerinde olmustur. Yine 1776°da John Hunter, “Bogulan
insanlarin Derlenmesi i¢in Oneriler” isimli makalesinde “Elektrik
yararli bir aragtir ve diger yontemlerin basarisiz oldugu durumda
kalbi uyarmak i¢in kullanmamiz gereken tek yontemdir” diye
yazmaktadir 3.

Kalbe restiisitasyon amaciyla defibrilasyon uygulamasini 1899°da
ilk kez Jean Louis Prevost ve Frederic Batelli (Cenevre) incelemis,
kopekler flizerinde yapilan  c¢aligmalarinda kalpte elektrikle
indiiklenen fibrilasyonun 15 saniye igerisinde uygulanan 240
voltluk bir alternatif akim sokuyla tersine c¢evrilebilecegini
gozlemlemislerdir. 1947 yilinda ise kalp cerrahi Dr. Claude B.
Beck hasta iizerinde ilk basarili internal defibrilasyon islemini
gergeklestirmistir. Insanda kullanilan ilk eksternal defibrilator
1956 yilinda Paul Zoll tarafindan sunulmustur. 1957 yilinda da
William Kouwenhoven ve ekibi insan {izerinde uygulanmak tizere
bir baska eksternal defibrilatér prototipi tasarlamiglardir. Ancak
tiim arastirmacilar tasarimlarinda alternatif akim kullanmislardir.
Alternatif akim defibrilatorleri ¢ok biiylik ve agirdir ve buradaki
sikinti, tagmabilir olmadiklart igin sag kalima yeterince katkida
bulunamayacaklaridir. Taginabilirlik sorunu 1960 yilinda Bernard
Lown tarafindan ¢oziilmistiir. Lown, alternatif akim yerine
dogru akim kullanilan bir defibrilator tasarlamistir. Dogru akim
ile saniyeler icerisinde bataryadan kondansatore yiiklenen elektrik
gliclinii kullanmak miimkiin olmaktadir. Yeni icat edilen kiigiik
kondansatorler defibrilatorlerin boyutunu ve agirhigmi ciddi
derecede kiigiiltmiistiir. Nitekim ilk tasinabilir defibrilator 1965
yilinda irlandali kardiyog Dr. James Francis Pantridge ve Dr.
John Geddes tarafindan Belfast’ta bir ambulansa yerlestirilen 70
kg agirliginda bir defibrilatordiir ve aracin akiisiine baglanmistir.
Oysa sadece ii¢ yil sonra yerini 3 kilogramlik tasiabilir bir
versiyon alacaktir @.

Otomatik eksternal defibrilator fikri de Portland’da Dr. Arch
Diack ve W. Stanley Welborn, tarafindan giinlik hayatta acil
bir durumda giivenle kullanilabilecek portatif bir defibrilator
gelistirmek amaciyla tasarlanmigtir @

Son basghigimiz “Modern Kardiyopulmoner Resiisitasyon”un
ortaya konulmasi olsun! Eylemin evrensellestigi bu dénem
ayn1 zamanda “Her kalp 6lmeye hazir degildir!” felsefesinin de
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topluma mal edilmesi siirecidir.

Modern KPR igin ilk eylem Dr.James Elam’a aittir. 1949 yilinda
¢ocuk felci salgini sirasinda acil kosullarda bir ¢ocugu agizdan
buruna ventilasyon yaparak modern KPR’nin ilk adimini
atmustir. Bir siire sonra, James Elam, Peter Safar ile bulusmus
ve birlikte diinyay1 resiisitasyonda agizdan agiza ventilasyonun
etkin bir yontem olduguna ikna etmek igin yola koyulmuslardir.
Hatta bu amagla Safar paralizi uyguladigi bireylerde agizdan
agiza ventilasyonla yeterli oksijen diizeyi saglanabilecegini
ispatlayacagi bir dizi deneyi de hayata gecirmistir. Sonunda
1957 yilinda Amerika Birlesik Devletleri Ordusu ve 1958 yilinda
Amerikan Tip Birligi (American Medical Association: AMA)
agizdan agiza yapay ventilasyon yontemini onaylamislardir. 1958
yilinda The Journal of American Medical Association (JAMA)
bu onay1 takiben su bildirimde bulunmaktadir: “Bu yontem kolay
Ogrenilen ve hem acil kosullarda hem de sahada hayat kurtaran
bir prosediirdiir. Ekspiryum havasinin solutulmasina dair bilgiler
miimkiin oldugunca genis bir alana yayilmalidir.” 1959 yilinda Dr.
Elam “Rescue Breathing: Kurtarict Nefes” kitabin1 yayimlamis,
ayrica agizdan agiza ventilasyon tekniginin tanitilmasi ve egitimi
icin “CPR Annie” Peter Safar ve Norvegli oyuncak ireticisi
Asmund Laerdal tarafindan tasarlanmistir. “CPR Annie” insan
boyutlarina ve 6zelliklerine sahiptir ve bugiin hala diinyanin en
uinlti mankenidir ¢!

William Kouwenhoven’in en biiyiik bulusu bir kdpegin fibrile
kalbinde go6glis duvarma uygulanan eksternal kompresyon ile
30 dakikadan daha fazla yeterli kan akimi saglanabildigini
ortaya koymasidir. Fakat bulug William Kouwenhoven, Guy
Knickerbocker ve James Jude tarafindan tesadiifen farkedilmistir.
Ekip defibrilasyon konusunda arastirma yaparken, kalp krizi/
fibrilasyon olusturulan bir kdpegin gogsiine kasiklar ile basing
uyguladiklarinda femoral nabzi alabildiklerini fark etmislerdir.
Hemen ardindan da hayvanin sternumu {izerine uygulanan
ritmik basingla (saniyede 36 kg’lik basing) beyin igin yeterli
kan akiminin olusturulabildigini de gostermislerdir. Gergekten
gogiis duvarindaki kompresyonun gevsemesi ile kalbin yeniden
kanla dolmasmim saglandigimi goérmiisler, kalbin sternum ve
omurga arasinda sikismasi ile olusan bu etkiyi 100’den fazla
kopek izerinde dogrulamislardir. Ayrica, 30 dakika kadar
ventrikiiler fibrilasyonda olan bir kalbin, bu siire i¢cinde eksternal
kardiyak kompresyon uygulanmasi halinde siniis ritmine geri
dondiiriilebilecegi de kanitlamislardir. Bu resiisitasyon yaklagimi,
1960 yilinda ¢ogu anestezi uygulamasina bagli 20 hastane igi
kardiyak arrest olgusunda 1 ile 65 dakika arasinda kapali gogiis
kompresyonu ile %70 (14 olgu) sagkalim saglanabildigini bildirir
bicimde yayimlandi. Bu yayinda defibrilatér gelinceye kadar
eksternal gogiis kompresyonu uygulamasinin 6nemli bir zaman
kazandirici oldugu da vurgulanmaktaydi. Hastane dis1 bir ortamda
olusan ani kalp durmasinin eksternal gogiis kompresyonu ile
herhangi bir kalifiye tibbi personelin yardimi olmadan da tedavi
edilmesinin miimkiin kilinacag: vurguladiginda ise bulus doruga
ulastt. Calismanm sonucunu Kouwenhoven “Herhangi birisi
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herhangi bir yerde kardiyopulmoner resiisitasyonu baslatabilir ve
ihtiyact olan tek sey iki el’dir” diye anons ederken bakis agimizi
degistiren biiyiik bir baslangica imza atiyordu -7,

Eksternal gogiis kompresyonu ile ilgili heyecan devam ederken
Dr. Safar resiisitasyonda tek bagina gogiis kompresyonunun
hastaya yeterli oksijenasyon saglayamadigini ispat etmis ve
agizdan agiza ventilasyonun eksternal gdgiis kompresyonuna
eklenmesi gerektigi fikrini savunmaya baslamisti. Sonunda
resiisitasyonda Elam ve Safar’in agizdan agiza ventilasyon teknigi
ile Jude ve Kouwenhoven’in eksternal gogiis kompresyonu
ve defibrilasyon uygulamalarinin resmi bulusmasi 16 Eyliil
1960’ta Ocean City’de yillik Maryland Tip Dernegi toplantisinda
gergeklesti. Bu toplantida gogiis kompresyonu kurtarici solutma
teknigi ile kombine edildi ve Kardiyopulmoner Resiisitasyon
diye adlandirdigimiz yeni bir kavram olustu. 1962°de ise David
Adams ve Dr. Archer Gordon’in g¢ektikleri “The Pulse of Life”
(Hayatin Nabzi) adli 27 dakikalik bir egitim filmi KPR derslerinde
kullanild1 ve milyonlarca 6grenci tarafindan izlendi. “A, B & C”
animsaticisini ise ilk defa bu filmde Gordon ve Adams, KPR’de
hava yolu (Airway), solunum (Breathing), dolasim (Circulation)
adimlarini temsil etmek tizere tasarladi 4%,

1966 yilinda James Elam, Archer Gordon, James Jude ve Peter
Safar, KPR i¢in ilk ulusal yonergeyi hazirladilar. Yine 1966°da,
modern KPR; tiim saglik meslegi mensuplarinin uygun egitimi
almalar1 tavsiyesiyle uluslararasi olarak benimsendi. Amerikan
Kalp Dernegi (AHA) bu siiregte kilit rol oynadi. KPR i¢in AHA
Standartlar1 ve Yonergeleri (1974, 1980 ve 1986) JAMA’da
yayimlandi ve sonraki 20 y1l boyunca KPR i¢in uluslararas1 altin
standart haline geldi. Bu arada farkli iilkelerde de, 6rnegin Birlesik
Krallik’ta Resiisitasyon Konseyi, Isve¢ Kardiyak Dernegi’nin
bir KPR ¢aligma grubu, Belgika Yogun Bakim Dernegi’nin bir
KPSR caligma grubu, Alman Tip Konseyi ve Moskova’daki
Reanimatoloji Enstitiisiinin KPR gruplar gibi ¢alisma gruplari
olusturulmaya baglanmigti. Bu alanda uluslararast anlamda
Avrupa ile igbirligi i¢cin zamanin hazir oldugu belliydi ve 1988’de
European Resusitation Concil (ERC) olusturuldu. Ulkemizde
de 1996 yilinda, Tiirk Anesteziyoloji ve Reanimasyon Dernegi
bilinyesinde kurulan “Resiisitasyon Komitesi”, 1998 yilinda ERC
ile isbirligine basladi ve 2003 yilindan itibaren de Resiisitasyon
Dernegi resmi kimligini kazandi. 2004 yilindan giiniimiize kadar
uzanan siiregte ise Resiisitasyon Dernegi ERC’nin onemli bir
caligma ortag1 olma ozelligini korumaktadir 4.

Sonug olarak; insanin tabiata en biiyilk meydan okumasi olan
reslisitasyonda kargasadan sistematige, karmasikliktan basitlige
devinen tarihsel gegmisi ile bugin Modern KPR, bilimsel
standartlari olusturulmus bir giictiir. Tarihgesi de artik kesfetmekten
ote, kurumsallasmak ve temel yaklasimlarin teknolojinin de
yardimi ile en yararli ve en etkin haliyle uygulanabilecekleri
standartlarin arastirildigi bilimsel bir dizinden olusuyor. Hayatta
kilmanin &tesinde artik sagkalimin niteligini sorguluyoruz ve
reslisitasyon sonrast siirece ait yaklasim yontemleri dolu dizgin
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arastirilan temel bilimsel basliklar1 olusturuyor.

Biz de iilkemizde “Modern KPR” igin emek veren saglik
ordusunun dogal tlyeleriyiz. Bugiin uluslararas: alanda tilkemizi
basariyla temsil eden Resiisitasyon Dernegi’nin degerli iiyeleri ve
iilke katinda onlara destek ¢ikan benim de dahil oldugum KPR
egitimi goniilliileri ile ¢ok parlak bir bugiline ve piril piril bir
gelecege inangla bakiyorum.

Ve son olarak ‘“yazilmayan senin degildir” Ongoriisiiyle
Resiisitasyon Dernegi’nin resmi yayin organt olarak “Tirk
Resiisitasyon Dergisi”nin hayata ge¢ilmesinin de basar1 igin
ne derece arzulu olundugunun g¢ok net bir simgesidir, diyorum.
Gosteri devam ediyor. Tarih her giin yaziliyor. Bir parcasi olmak
gururumu oksuyor.
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I am endlessly excited and proud to take part as an author in the
first issue of the “Turkish Journal of Resuscitation (TJR)”, the
official publication of the Turkish Resuscitation Council, which
has been one of the important working partners of scientific
activities and all standardization studies and training programs
related to modern cardiopulmonary resuscitation (CPR) at the
international level for the last 25 years.

With all my heart, I would like to thank to my esteemed colleagues
who set out to give a hand to science beyond giving a hand to life.
Here, I just want to take a journey in CPR in my first post to be
published in the Turkish Journal of Resuscitation. I think that the
extraordinary adventure of perhaps the most magical intervention
of medicine that has reached the present day by advancing in
different lanes will be inspiring for all of us.

The history of CPR actually includes an exciting process. It is
an impressive combination of very different beliefs, philosophies,
modern science and ultimately modern medicine, ranging from
discovering the source of life from ancient times to giving life a
new chance.

The journey begins with realizing that “breath” is the source of
life. The use of breath in returning to life is a philosophical and
religious quest dating back to ancient times. As a matter of fact,
the act of bringing the victim back to life by exhaling or breathing
with exhaled air has been narrated in different religious sources .
However, only towards the end of the 18th century, the concept of
resuscitation or resuscitation by breathing expiratory air began to
be investigated, especially with the increase in awareness about
drowning cases. The first case report of resuscitation by breathing
in expiratory air was presented at the Edinburgh Medical
Association in 1744 by William Tossach, who successfully
resuscitated a miner who inhaled poison gas.

The first official organization related to resuscitation was
established in the Netherlands in 1767 as the “Association for
Rescuing the Drowned Persons” (V. There were also pioneering
developments in the creation of an artificial airway in resuscitation
in the 18th century. For example, in 1763, obstetrician William
Smellie marked an era by intubating apnoeic new-borns. In 1788,
Charles Kite applied endotracheal intubation for the first time in

Tiirk RESUSITASYON Dergisi
Turkish Journal of RESUSCITATION

adult resuscitation, and even prepared a resuscitation set consisting
of intralaryngeal tubes and bellows @.

The process, which started with breathing expiratory air for
resuscitation, also gave birth to the artificial/mechanical ventilation
approach in one dimension. Doctor John Hunter, famous for his
work on resuscitation using bellows in dogs in 1776, also showed
that if artificial ventilation is started within 10 minutes after cardiac
arrest, the heart can work again after anoxic arrest. At the end of
the 18th century, the bellows ventilation method in resuscitation
became preferable to the expiratory air ventilation method, and
even special “resuscitation sets” were placed along the “Thames”
river in London for immediate use in drowning cases (V.

At the beginning of the 19th century, resuscitation societies
turned to the application of external chest compressions, this time
for ventilation of the lung. For this purpose, the first sternum
compression was described by John Hill in 1868. Whether Hill’s
sternum compression technique was aimed at the heart or was
it an alternative approach to artificial respiration is still unclear.
However, it is admirable that the technique is almost identical
to the external chest compression described by Kouwenhoven a
hundred years later, except for the number of compressions .

Historically, the priority of cardiac arrest in resuscitation has
not been known for a long time, and unfortunately, the idea of
what is needed for artificial circulation has been left behind while
methods for artificial respiration in resuscitation are produced. The
application of heart massage for the restoration of the circulatory
system was first demonstrated by the German anatomist Moritz
Schiff in the 19th century as internal cardiac massage. Moritz
Schiff, while investigating the causes of death in animals during
chloroform and ether anesthesia in 1874, opened the thorax and
rhythmically compressed the heart with his hand in case of cardiac
arrest and managed to pump blood to the periphery. In 1901,
Kristian Igelsrud in Norway performed the first successful human
internal cardiac massage in history. The second case is the internal
cardiac massage performed transdiaphragmatically by Arbuthnot
Lane in London in 1902. Until 1909, 48 cases of internal cardiac
massage, resulting in 10 survivals, were reported, and the success
rate reached up to one-third in 1952 @,
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The possibility of external compression of the heart without
opening the chest to provide adequate blood circulation was also
first demonstrated in cats in 1878 by Rudolph Boehm (Dorpat,
Germany). In his study, Boehm proved that when the heart is
first compressed and then relaxed, the heart refills itself from
the main veins and fresh blood is pumped from the heart to the
periphery with repetitive pressure. The first successful external
heart massage in humans was performed in 1903 by Dr.George
Crile. However, external cardiac compression was not used again
for half a century, until the beginning of the 20th century, until
Kouwenhoven’s study !+,

In fact, one of the main drivers of resuscitation is the discovery of
electricity. Italian scientist Luigi Galvani was the first to observe
the contraction of leg muscles in frogs and humans with electrical
shock. The first successful use of electrical shock for resuscitation
was on “a child” who fell out of a window in 1776. Also in 1776,
in John Hunter's article in which he had suggestions for the
compilation of drowning people, we understand that electricity is
a useful tool and is the only method we should use to stimulate the
heart when other methods fail. .

Jean Louis Prevost and Frederic Batelli (Geneva) first examined
the application of defibrillation for cardiac resuscitation in 1899.
In their study of dogs, they observed that electrically induced
fibrillation of the heart could be reversed with a 240-volt
alternating current shock applied within 15 seconds. In 1947,
heart surgeon Dr. Claude B. Beck performed the first successful
internal defibrillation procedure on a patient. The first external
defibrillator used in humans was presented by Paul Zoll in 1956.
In 1957, William Kouwenhoven and his team designed another
external defibrillator prototype for use on humans. However, all
researchers used alternating current in their designs. Alternating
current defibrillators are very large and heavy, and the problem
is that they are not portable enough to contribute to survival.
The portability problem was solved by Bernard Lown in 1960.
Lown designed a defibrillator that uses direct current instead of
alternating current. With direct current, it is possible to use the
electrical power loaded from the battery to the capacitor in seconds.
Newly invented small capacitors have drastically reduced the size
and weight of defibrillators. Indeed, the first portable defibrillator
was developed in 1965 by Irish cardiologist Dr. James Francis
Pantridge and by Dr.John Geddes. It is a defibrillator placed in
an ambulance in Belfast. It weighed 70 kg and was connected
to the vehicle’s battery. However, only three years later, it was
replaced by a 3-kilogram portable version @. The idea of an
automated external defibrillator was also designed in Portland by
Dr.Arch Diack and Dr.W. Stanley Welborn to develop a portable

defibrillator that can be used safely in an emergency in daily life
®

Letmy final topic be the introduction of “Modern Cardiopulmonary
Resuscitation!” This period when the action became universal
was also the period in which “Not every heart is ready to die!”
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philosophy was widely esteemed by the society.

The firstaction formodern CPR belongs to Dr.James Elam. In 1949,
during the polio epidemic, he took the first step of modern CPR
by ventilating a child by mouth to nose in emergency conditions.
Sometime later, James Elam met with Peter Safar and together they
set out to convince the world that mouth-to-mouth ventilation was
an effective method for resuscitation. For this purpose, Safar has
also implemented a series of experiments to prove that adequate
oxygen level can be provided by mouth-to-mouth ventilation in
individuals with paralysis. Finally, in 1957 the United States Army
and in 1958 the American Medical Association (AMA) approved
the mouth-to-mouth artificial ventilation method. Following this
approval, The Journal of American Medical Association (JAMA)
in 1958 declared: “This method is an easy-to-learn and life-saving
procedure both in emergency situations and in the field and the
information on expiratory air ventilation should be disseminated
as widely as possible.”

In 1959, Dr. Elam has published the book “Rescue Breathing:
Rescue Breath” and “CPR Annie” was designed by Peter Safar and
Norwegian toy manufacturer Asmund Laerdal for the introduction
and training of the mouth-to-mouth ventilation technique. “CPR
Annie” has human dimensions and features and is still the world’s
most famous model today “-!

William Kouwenhoven’s greatest discovery was that in a dog’s
fibrillated heart, external compression to the chest wall could
provide adequate blood flow for more than 30 minutes. But the
invention was discovered by accident by William Kouwenhoven,
Guy Knickerbocker and James Jude. While the team was doing
research on defibrillation, they noticed that when they applied
pressure to the chest of a dog with a heart attack/fibrillation
with spoons, they could pick up the femoral pulse. They also
showed that sufficient blood flow for the brain could be created
by rhythmic pressure (pressure of 36 kg per second) applied on
the sternum of the animal immediately afterwards. In fact, they
saw that the compression in the chest wall was relieved and the
heart was refilled with blood. They have confirmed this effect,
which is caused by the heart being compressed between the
sternum and spine, in more than 100 dogs. They also proved that
a heart in ventricular fibrillation for 30 minutes can be reverted
to sinus rhythm if external cardiac compression is applied during
this time. This resuscitation approach was published in 1960,
reporting that in 20 in-hospital cardiac arrest cases, mostly due
to anaesthesia, a 70% (14 cases) survival could be achieved with
closed chest compressions between 1 and 65 minutes. It was also
emphasized in this publication that the application of external chest
compressions was an important time saver until the defibrillator
arrived. The invention reached its climax when it was emphasized
that it would be possible to treat sudden cardiac arrest in an
out-of-hospital setting with external chest compressions, even
without the assistance of any qualified medical personnel. When
Kouwenhoven announced the result of the study as “Anybody
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can initiate cardiopulmonary resuscitation anywhere and all he
needs is two hands”, he was making a great start that changed our
perspective -7,

As the excitement about external chest compression continues,
Dr. Safar proved that chest compression alone could not provide
adequate oxygenation to the patient in resuscitation and began
to advocate the idea that mouth-to-mouth ventilation should be
added to external chest compressions. Finally, the official meeting
of Elam and Safar’s mouth-to-mouth ventilation technique in
resuscitation and Jude and Kouwenhoven’s practice of external
chest compression and defibrillation took place on September
16, 1960, at the annual Maryland Medical Association meeting
in Ocean City. At this meeting, chest compression was combined
with the rescue breathing technique and a new concept called
Cardiopulmonary Resuscitation was born. In 1962, David Adams
and Dr. Archer Gordon’s 27-minute educational film called “The
Pulse of Life” was used in CPR classes and watched by millions
of students. The mnemonic “A, B & C” was designed for the first
time in this movie by Gordon and Adams to represent the airway;
A, breathing; B, and circulation; C steps in CPR 7%,

In 1966 James Elam, Archer Gordon, James Jude and Peter
Safar drafted the first national guidelines for CPR. Also in 1966,
modern CPR; adopted internationally, with the recommendation
that all healthcare professionals receive appropriate training. The
American Heart Association (AHA) played a key role in this
process. The AHA Standards and Guidelines for CPR (1974, 1980,
and 1986) were published in JAMA and became the international
gold standard for CPR for the next 20 years.

Meanwhile, working groups were beginning to be established
in different countries, such as the Resuscitation Council in the
UK, a CPR working group of the Swedish Cardiac Society, a
CPR working group of the Belgian Intensive Care Association,
the German Medical Council and the CPR groups of the
Reanimatology Institute in Moscow. It was clear that the time
was ready for international cooperation with Europe in this field,
and in 1988 the European Resuscitation Council (ERC) was
founded. In our country, the “Resuscitation Committee”, which
was established in 1996 within the body of the Turkish Society of
Anaesthesiology and Reanimation, started to cooperate with the
ERC in 1998 and gained the official identity of the Resuscitation
Council since 2003. In the period from the year 2004 to the
present, the Resuscitation Council has been an important working
partner of the ERC 9,

As a result; Modern CPR, which is a man's greatest challenge
to nature, with its historical background moving from complexity
to systematic, from complexity to simplicity in resuscitation, is
a force with established scientific standards. Its history is now
more than just discovering. It consists of a scientific index that
examines institutionalization and the standards in which basic
approaches can be applied in the most useful and effective way
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with the help of technology.

We are the volunteers of the “health army’ which works for
“Modern CPR” in our country. I believe in a very bright present
and a bright future with the valuable members of the Resuscitation
Council, which successfully represents our country in the
international arena, and the CPR training volunteers, including
myself, who support them on the country level.

And finally, I would like to say that the realization of the “Turkish
Journal of Resuscitation” as the official publication of the
Resuscitation Council, with the foresight of “what is not written
is not yours”, is a very clear symbol of the degree of desire for
success. The show goes on. History is being written every day and
it makes me proud to be a part of it.
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OZET

Kardiyopulmoner resiisitasyon (KPR), kardiyak arrest sirasinda
tedavi i¢in yapilan iglemlerin tamamini igerir. COVID-19 tanisi
veya siiphesi olan pediyatrik ve yenidogan hastalarin resiisitasyonu
ozellikle bulas riskini azaltmak ve korunma agisindan 6zellik arz
etmektedir. Bu derlemede Resiisitasyon Dernegi’nin COVID-19
kesin veya olasi tanist olan pediyatrik ve yenidogan hastalarda
temel ve ileri yasam destegi Onerileri algoritma cergevesinde
anlatilmaktadr.

Anahtar Kelimeler: Kardiyopulmoner resiisitasyon, COVID-19,
Pediyatrik, Yenidogan

ABSTRACT

Cardiopulmonary resuscitation (CPR) includes all treatment
procedures during cardiac arrest. Resuscitation of pediatric and
neonatal patients with a diagnosis or suspicion of COVID-19 is
particularly special in terms of protection and reducing the risk
of transmission. In this review, basic and advanced life support
recommendations of Turkish Resuscitation Council for pediatric
and newborn patients with a definite or probable diagnosis of
COVID-19 are explained within the algorithm framework.

Keywords: Cardiopulmonary resuscitation, COVID-19, Pediatric,
Newborn

GIRIS

Kardiyak arrest tedavisinde yapilacak islemlerin tamami
kardiyopulmoner resiisitasyon (KPR) olarak adlandirilmaktadir.
Diinya Saglik Orgiitii tarafindan pandemi olarak ilan edilen
COVID-19 enfeksiyonu “Siddetli Akut Solunum Yetmezligi
Sendromu - Koronaviriis 2 (SARS-CoV-2)” ye neden olan olduk¢a
bulasic1 bir hastalik olup COVID enfeksiyonu olan veya olasi
tanist olan hastalarda KPR uygulanabilmesi gerekebilmektedir.
Ayrica asemptomatik olup COVID-19 test sonucu pozitif olan ve
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diger nedenlerle (Miyokard infarktiisii, aritmi, travma, pulmoner
emboli, intoksikasyon gibi) kardiyak arrest gelisen ve KPR
uygulamasi gerekli olan hastalar olabilir .

Avrupa Resiisitasyon  Konseyi (European Resuscitation
Council; ERC) ve Uluslararasi Resiisitasyonda Irtibat Komitesi
(International Liaison Committee on Resuscitation; ILCOR),
COVID-19 hastalarinda KPR ile iliskili riskler i¢in Onerilerini
belirlemis, ERC ile igbirligi icinde olan Resiisitasyon Dernegi,
ilkemiz kosullarina uyarlayarak yenidogan yasam destegi ve
pediyatrik KPR’yi COVID enfeksiyonu tanist olan ya da olasi
hastalar i¢in giincellemigtir .

COVID-19 hastaligina duyarli olan cocuklar siireci genellikle
hafif bir hastalik seklinde gegirmekle birlikte ¢ok kiiclik cocuklar
ve eslik eden hastaliklar1 olan cocuklar agir klinige yatkin
olabilirler 11519, Bununla birlikte, diger bircok patojen ve/veya
altta yatan etiyoloji ¢ocuklarda solunum yetmezligine neden
olabileceginden taniy1 dogrulamada zorluk yasanabilir 1720,

Kurtaricilarin ve saghk profesyonellerinin korunmasi

a. Saglik sistemleri, uygulayicilarin (saglik profesyonelleri, ilk
miidahale ekipleri vb.) korunmasi i¢in gerekli prosediirlere ve
ekipmanlara sahip olmalidir @V,

b. Saglik calisanlari, COVID-19 kesin tanis1 veya siiphesi olan
bir cocugu tedavi ederken Kisisel Koruyucu Ekipman (KKE)
kullanmali @, bulagma riskini sinirlamak ve kaynaklari
korumak icin, olay yerinde/odada sadece ilgili saglik
caliganlar1 bulunmalidir.

c. Saglik caligani olmayan kurtaricilar, kendilerini miimkiin
oldugunca korumali ve yiiksek bulagma riski olan eylemlerden
ka¢inmalidir. Cocugun bakicist veya aileden biri olan
kurtaricilar, muhtemelen viriise maruz kalmis olacaklarindan
potansiyel artan riske bakmaksizin destek saglama konusunda
daha istekli olacaklardir.

Hastane disinda meydana gelen pediyatrik kardiyak
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arrestlerde yaklasik %70’ aile idyesi olan kurtaricilar, gocuk
enfekte ise SARS-CoV-2’ye daha 6nce maruz kalmis ve kisisel
risklerinin ¢ocuga saglayacaklari faydadan ¢ok daha az onemli
oldugunu diisiinen bireylerdir. Bunun rastgele kurtaricilar igin
dogru olmasi pek olasi degildir. Saglik calisanlari da gocuk
hastaya miidahale ederken, kisisel risklerinden daha yiiksek
bir faydaya neden olabileceklerini disiinebilirler, ancak
akrabalarina, meslektaslarina ve daha genis olarak topluma karsi
sorumluluklarinin farkinda olarak davranmalidirlar 3.

Kritik hastaligi olan cocugun taninmasi

Durumu kritik olan hasta ¢ocugun taninmasi i¢in mevcut
oneriler, COVID-19 tanisi kesin veya siipheli olan ¢ocuk i¢in de
gecerlidir 29, Avrupa Resiisitasyon Konseyi (ERC) kilavuzu
baslangicta davranig, solunum ve viicut cilt renginin hizli
bir sekilde goézlemlenmesi yoluyla siddetli hastaligin erken
taninmasinin  6nemini vurgulamakta ve sonrasinda gerekirse
kapsamli bir sekilde ABCDE (A: Havayolu, B: Solunum, C:
Dolasim, D: Nérolojik degerlendirme, E: Tam viicut muayenesi)
yaklagimini 6nermektedir . COVID-19 igin yiiksek duyarl veya
ozgiillik gosteren klinik bulgu veya biyokimyasal parametreler
yoktur @9, Uygulayicilar, diger klinik bulgular belirgin bir sekilde
ortaya ¢ikmadan once hipoksi veya miyokardit olasiligini akilda
tutmalidirlar. Hastalig1 agir olan bir ¢ocugun ydnetiminde ekip
calismas1 Onemlidir, ancak ekip sayisi her asamada optimize
edilmelidir.

COVID-19 enfeksiyonu veya siiphesi olan kritik ¢gocugun hava
yolu ve solunum yonetimi

a. Gerekirse “bas geri-cene yukar” veya “jaw-trust”
manevralartyla hava yolunu aginiz ve agikligini saglayiniz.
Cocugun COVID-19 durumu ne olursa olsun, hava yolunun
acilmast ve acikligmin saglanmasi kritik hastaligi olan her
¢ocugun solunum yonetiminin 6nemli bir pargasidir.

b. Oksijenasyonu saglayabilmek igin erken oksijen destegi
veriniz (gereksiz hiperoksiden kaginimiz) ¢2%, Oksijen nazal
kaniil, basit oksijen maskesi veya geri-solumasiz bir maske
ile verilebilir. Bu ekipmanlardan herhangi birini kullanirken
hastaya cerrahi maske takilmasii saglaymiz. Baslangicta
diisiik akimli oksijen tedavisi basarisiz olanlarda yine cerrahi
maske ile kombine edilerek nazal kaniil ile yiiksek akim
oksijen uygulamasi disiintilmelidir. COVID-19 hastalari
entliibasyondan kaginilmasini saglayan CPAP uygulamasina
iyi yanit verebilir.

c¢. Non-invaziv mekanik ventilasyon (NIMV) uygulamasi
basarisiz olan, ciddi solunum sikintist ile dekompanse
solunum yetmezligi veya kardiyak arresti olan hastalarda
oksijenizasyon ve ventilasyonu desteklemek i¢in zamaninda
endotrakeal entiilbasyon disiiniilmelidir. Gegici olarak
balon-maske ventilasyonu (BMV) gerekiyorsa, ventilasyon
sirasinda kagak olmamasini hedefleyiniz ve balon ile maske
arasma viral filtre (HME veya HEPA) yerlestiriniz. Tek bir
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kurtarici hastanin yiiziine maskeyi tam yerlestiremiyor ise,
iki uygulayict yontemine geginiz (gogiis kompresyonu yapan
kisi durdugu sirada balonu sikabilir).

Hava yolu miidahaleleri en deneyimli uygulayici tarafindan
gerceklestirilmelidir. Ideal olarak, ekipler dnceden tanimlanmali,
Ozel entiibasyon arabalart (ilgili personel i¢in yiiz kalkanlari
dahil yeterli KKE ile) 6nceden hazirlanmalidir ¢, Kafli trakeal
tip kullanilmas1 ve uygulayicilarin tlipiin kafin1 yeterli bir
basinca kadar sisirmeye (hastanin ilk ventile edilmesinden 6nce)
dikkat etmeleri tavsiye edilmektedir. Deneyimli uygulayicilar,
videolaringoskopi kullanimini tercih etmelidir. Cocuklarda
KPR devam ederken, entiibasyon girisimi sirasinda gogiis
kompresyonlarit durdurulmalidir.

Endotrakeal entiibasyon, SGA (Supraglottik Hava yolu)
yerlestirme, BMV, invaziv olmayan ventilasyon, trakeostomi,
ventilator devresini ayirma, tiip i¢i aspirasyonu gibi tiim hava yolu
prosediirleri sirasinda virus bulas riski yliksektir. Bu prosediirler
sirasinda odada bulunan tiim uygulayicilar havadan bulasi
onleyici KKE giymelidir ??. Hastanin hava yolu ile solunum
devresi arasina ve ventilatoriin ekspiratuvar koluna bir viral filtre
(HME, HEPA) yerlestirerek aerosol yayilmasini sinirlandiriniz;
tiipti klempleyiniz ve ayirmadan 6nce ventilasyonu durdurunuz;
oksitiriigii 6nlemek i¢in bir néromiiskiiler bloke edici ilag kullaniniz
ve kapali aspirasyon sistemlerini tercih ediniz.

COVID-19 Siiphesi veya Kesin Tanis1 Olan Pediyatrik Olgularda
Kardiyak Arrestin Taninmasi ve TYD Algoritmasi

Yanit vermeyen bir ¢ocukta, soluk almayi gorsel olarak (gogis
ylikselmesi) ve istege bagli olarak karnina bir elinizi koyarak
degerlendiriniz ®. Bu asamada hastanin agzina veya burnuna
yaklagsmayiz. Yanit vermeyen ve normal nefes almayan ¢ocuk
‘kardiyak arrest’ olarak kabul edilir. Egitimsiz profesyonel
olmayan kurtaricilar muhtemelen baslangicta acil saglik
hizmetleri numarasini 112 arayacaklardir; egitimli kurtaricilar
gogiis kompresyonlarina baslamadan once bunu yapmalidir.
iki veya daha fazla kurtaricinin oldugu durumlarda, ikinci bir
kurtarict hemen 112yi aramalidir @,

Kardiyak arrest tespit edildiginde, kurtaricilar en azindan sadece
kompresyona yonelik KPR saglamalidir. Boyle bir durumda,
gogiis kompresyonlarina baglamadan once ¢ocugun agzina ve
burnuna cerrahi maske yerlestiriniz. Havayolunun tikanmasi ve/
veya pasif hava hareketinin kisitlanmasi (kompresyonlardan
dolay1) nedeniyle bez ortiiniin alternatif olarak rutin kullanilmasi
Onerilmez. Bununla birlikte, bir cerrahi maske bulunmadiginda
ve kurtaricilar baska tiirlii yapmayacaklarsa bez agiz ve burun
tizerine hafifce ortiilebilir.

Primer kardiyak kokenli bir durum sz konusu degilse (‘ani tanikli
kollaps’), istekli olan ve hava yolunu agma ve kurtarict soluk
vermeyi 2015 kilavuzuna gore yapabilen kurtaricilar, enfeksiyon
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riskini artiracagi bilgisi ile (eger cocugun COVID-19’u varsa),
ancak uygulamanin sonucu Onemli Olglide iyilestirebilecegi
bilinciyle yapay solutma yapmalidirlar 9.

Otomatik eksternal defibrilator (OED) hazir oldugunda, egitimli
uygulayicilar bunu miimkiin olan en kisa siirede kullanmalidir.
OED, oncelikle soklanabilir ritim olasiliginin yiiksek oldugu
durumlarda, acil saglik birimlerinin y6nlendirdigi KPR nin bir
pargasi olarak oOnerilmelidir. Ani tanikli kollaps vakalarinda,
spesifik  bir ‘kardiyak’ hikayesi olan ¢ocuklarda, veya
tanimlanabilir non-kardiyak bir arrest nedeni olmayan 1 yasindan
bliylik ¢ocuklarda, her zaman yakinlarda en az iki tanik ve bir
OED olmasi kosuluyla bu uygulama kullanilabilir.

Hastane oncesinde Acil saglik birimleri veya hastane iginde
KPR ekipleri, COVID-19 diglanmadig1 siirece, hastanin yanina
gelmeden o6nce KPR’nin baslamasimi veya devam etmesini
geciktirse bile havadan bulasi onleyici KKE’leri giymelidir.
Damlacik onleyici KKE giyen personel, sadece tanimlanmis
soklanabilir ritmi olan gocuklarda havada asili partikiillere karsi
olan KKE’yi giymeden once ilk defibrilasyonu uygulamay1
diistinebilir. Havada asili partikiillere kars1 olan KKE’yi giydikten
sonra gogiis kompresyonu ve ventilasyon uygulaymniz. invaziv
hava yolunu saglamak icin KPR’yi geciktirmeyiniz. Balon maske
ile ilk ventilasyonu saglayimiz ©.

Yabanci cisim ile havayolu tikanikhig (YCHT)

YCHT ’nin yonetimi i¢in mevcut kilavuzlar, varsayilan COVID-19
durumundan bagimsiz olarak gegerlidir “?¥, Kurtaricilar biiyiik
oranda cocugun bakicilart veya ev halki iiyeleri olacagindan
bulagsma riski smirlidir. Oksiiriigiin etkili oldugu diisiiniilen
durumlarda, uygulayicilar ve g¢evresindekiler, uygun mesafenin
korundugu kosullarda, kazazedeyi dksiirmeye tesvik etmelidir. Bu
asamada c¢ocuga cerrahi maske takilmamali, 6zellikle oksiiriigiin
etkisiz oldugu diistintiliiyorsa, taniklar 112’yi hemen aramalidir.

COVID-19 Siiphesi veya Kesin Tanis1 Olan Pediyatrik
Olgularda ileri Yasam Destegi (IYD)

COVID-19 tanisi alan veya siipheli g¢ocuklarda hastane-igi
kardiyak arrest i¢in oneriler agagida siralanmistir (Sekil 1):

a. COVID-19 tanisi veya siiphesi bulunan ¢ocuklarda, kardiyak
arrest ekipleri hastanin yanma gelmeden Once uygun
KKE’lerini giymelidir. Ekipler olabildigince kiigiik tutulmali,
ancak etkinlikten 6diin verilmemelidir.

b. Defibrilatér varsa hemen agimiz, defibrilatér pedlerini/
kasiklar1 yerlestiriniz ve ritim ventrikiiler fibrilasyon/nabizsiz
ventrikiiler tasikardi (VF/nVT) ise sok veriniz. Cocuk VF/
nVT’de kalirsa ve havadan bulas1 6nleyici KKE giyilmisse,
g6giis kompresyonlarina baslayiniz. Havadan bulasit dnleyici
KKE’ler giyilmemisse, diger saglik calisanlart havadan
bulas1 6nleyici KKE’yi giyerken gerekiyorsa ek iki sok daha
veriniz 17,
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c. KPR sirasinda geri dondiiriilebilir nedenlerin erken tanisi ve
uygun tedavisi onemlidir. Geri dondiiriilebilir nedenlerden
bazilar1 ‘ileri’ resiisitasyon tekniklerini gerektirmektedir: bu
nedenle ¢cocugun ileri bir merkeze erken naklini diisiiniiniiz.
COVID-19’1u g¢ocuklar i¢in ekstrakorporeal yagsam desteginin
(EKMO) kullanilmasmi veya kullanilmamasint savunmak
i¢in yeterli kanit yoktur.

COVID-19 Siiphesi veya Kesin Tamis1 Olan Yenidoganda
Yasam Destegi

Dogum sirasinda, resiisitasyon gereksinimi olan bebek sayisi
oldukca azdir. Bazilarinda bu perinatal gegis doneminde sorun
yasanmaktadir ve destek uygulanmamasi durumunda resiisitasyon
gereksinimi ortaya cikmaktadir. Destege gereksinim olanlarin
biliyilk ¢ogunlugunda sadece akcigerlerin ventilasyonu yeterli
olmaktadir. Daha az bir kisminda ise akciger ventilasyonu ile
birlikte kisa siireli gogiis kompresyonlarina gereksinim olabilir.
Sorun gelisme olasiligi yiiksek oldugu bilinen dogumlarda
Ozel egitilmis personel bulunmalidir ve bunlardan en az birisi
yenidoganin (YD) endotrakeal entiibasyonu konusunda deneyimli
olmalidir .

Dogumda solunum, %85 oraninda 10-30 sn’de spontan olarak
baslar. %10 yenidoganda kurulanma ve stimulasyon, %3’iinde
pozitif basingli ventilasyon spontan solunumun baslamasina
yardimer olur. Yenidoganlarin %2’sinde entiibasyon, %0.1’inde
gogiis kompresyonu ve/veya adrenalin uygulamasi gerekebilir.
Dogumlarin gergeklestirildigi tim kurumlarda her dogum igin
deneyimli bir resiisitasyon ekibine hizla ulasilabilmesi igin
protokollerin bulunmasi gerekmektedir (V.

Olgu serileri, “Siddetli Akut Solunum Yetmezligi Sendromu
Koronaviriis 2 (SARS-CoV-2)” nin dogumda dikey bulasma
riskinin  diisiik oldugunu ve dogrulanmis bir koronaviriis
(COVID-19) pozitif anne bile olsa dogumda bebeklerin enfekte
olma riskinin diistik oldugunu gostermektedir @.

COVID-19 ile maternal enfeksiyon prematiire dogum riskini
artirabilir ve daha fazla sayida dogumun sezaryen yolu
ile gerceklestirilmesine neden olacak bir endikasyon gibi
goriilmektedir ®. Anne saghgi ile ilgili endiseler de dogum
kararinda etkili olabilmektedir *. Viral maruziyete kars1 gerekli
obstetrik dnlemler, tehlike altindaki bebeklerin sezaryene alinma
stirelerini artirabilir. Bununla birlikte COVID-19 ile enfekte
annesi olan yenidoganlar dogumda daha fazla tehlikeye girmis
gibi goriinmemektedirler ©.

Annenin COVID-19 durumu ne olursa olsun yenidogan ekibinin
onceden katilma endikasyonlari ve resiisitasyona neden olabilecek
klinik faktorler degismeden kalir. Benzer sekilde degerlendirme
sirast ve sonrasindaki resiisitasyon/stabilizasyon islemleri de
ayn1t olup standart Yenidogan Yasam Destek (YYD) ilkelerini
izlemektedir ©.
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Personel ve bebek i¢cin COVID-19 c¢apraz enfeksiyon riskini
azaltmak i¢in standart yaklasimda degisiklikler yapilmustir.
Resiisitasyon Dernegi, COVID enfeksiyonu ya da siiphesi olan
yenidoganlar i¢in YYD’yi iilkemiz kosullarma uyarlamis ve
asagidaki onerileri bildirmistir > (Sekil 2).

- Maternal COVID-19’dan klinik olarak siiphelenilmediginde,
personel herhangi bir yaklagim igin, damlacik bulasini
onleyici KKE (siviya dayanikli cerrahi maske/koruyucu
gozliik/kisa kollu onliik ve eldivenler) kullanmalidir.

- Maternal COVID-19’dan stiphelenildigi/onaylandigi
durumlarda, personel tam hava korumalt KKE (FFP3 maske
veya FFP2 (FFP3 maskesi mevcut degilse)/koruyucu gozliik/
uzun kollu 6nliik ve eldivenler) ile resiisitasyona katilmalidir.

Dogumbhane

- Onemli sayida asemptomatik anne, dogumda COVID-19 ile
enfekte hasta olabilir 7. Enfeksiyonu diisiindiiren semptomlari
olan veya COVID-19 pozitif durumu teyid edilen annelerin
dogumu i¢in belirlenmis bir alanin tanimlanmasi onerilse de,
bu sekilde tiim anneleri ayirmak miimkiin olmayabilir. Bu
nedenle, uygun dnlemleri aliniz ve tiim dogumlara katilirken
KKE giyiniz.

- lIdeal olarak, bir bebegin COVID-19 siipheli/pozitif bir
anneden dogumu negatif basingli bir odada yapilmalidir,
ancak bu donanim tiim dogumhane veya ameliyat odalarinda
mevcut olmayabilir. Bebegin resiisitasyonu, damlacik
yayilim riskini en aza indirmek i¢in anneden en az 2 m uzakta
yapilmalidir (havadaki yayilma riski hala mevcuttur) ®. Anne
icin bir maske saglanmasi, damlacik yayilmasii azaltabilir
ve miimkiinse dogum bdlmesinden ayri olarak, bitisik
odada bir boliim veya resiisitasyon alanina sahip olunmasi
disiiniilebilir ©.

- Ameliyathaneler, anne lizerinde uygulanan islemlerin (hava
yolu yo6netimi, diyatermi vb.) dogasi geregi damlacik veya
havada yayilma riski daha yiiksek olan alanlar olarak kabul
edilmelidirler.

Siipheli veya COVID-19 ebeveynler ile dogum oOncesi
tartismalar

Hastane politikasina bagli olarak annenin refakatsiz olmasi
istenebilir. Dogum Oncesi yoOnetim tartismasi igin segenekler
sinirl olabilir. Yiizyilize goriisme i¢in damlacik onlemi olarak
KKE gereklidir. iletisimi azaltmak icin video ile gdriisme
alternatif olarak kullanilabilir. Yenidogan ekibi aileye danigmanlik
yapamiyorsa obstetri/ebelik ekibinin bu tiir tartigmalari tistlenmesi
gerekebilir.

Yenidogan ekibinin 6nceden katilim (siipheli veya COVID-19
pozitif anne icin)

Anne odaya alinmadan Once resiisitasyon alanini kontrol ediniz
ve hazirlaymiz. Bir yenidogan ekibi dnceden ¢agrildiginda, odaya
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giren kisi sayisini minimalize etmek igin dikkatli bir planlama
gerekli olup ekip igerisinde yenidogan resiisitasyonunda ve
girisimsel igslemlerde deneyimli kisiler bulunmalidir. Yardim igin,
KKE ile birlikte ilave ekip tiyeleri gerekli olabilir. Alan icerisinde,
kisisel koruyucu ekipmanlari giivenli bir sekilde giymek ve
cikarmak icin ayr1 bir bélim bulunmahdir. Ozellikle ¢ok acil
ekstra yardim ihtiyact oldugunda KKE kullanmak gecikmeye
neden olabileceginden bu durum ekibin hazirlanma asamasinda
distiniilmelidir. Resiisitasyon alani annenin bulundugu oda
ise ve girisim gerekliligi net degilse, yenidogan ekibi disarida
beklemeli ve sadece ihtiya¢g duyulursa igeri girmelidir. Odaya
giren herkes i¢in tam KKE 6nlemi gerekecektir. KKE’yi dnceden
giyinen ekipler disarida beklerken maske/siperliklerini bebege
miidahalede bulunacaklari netlesinceye kadar ¢ikarabilirler.

Dogum

Stipheli/kesinlesmis COVID-19 enfeksiyon varliginda dogum
sonrasi yenidoganin acil yonetiminde herhangi bir degisiklik
bulunmamaktadir. Gecikmis kord klemplenmesi hala Oneriler
arasindadir. Bebegin ilk degerlendirmesi ekstra dikkat gosterilmesi
kosuluyla perine tizerinde yapilabilir ©19. Bebek sadece miidahale
gerektiginde yenidogan ekibine verilmelidir. Bebek iyi ise anne
ile kalir ve boylece yenidogan ekibi maruziyetine engel olunabilir.

Dogumdan sonra cagrilan yenidogan ekibi (siipheli veya
kesinlesmis COVID-19 pozitif annenin dogumu)

Herhangi bir doguma dahil olan personel, yenidogan ekibi
ulasmadan 6nce riskli bebegin resiisitasyonunu basarili bir sekilde
baslatabilmelidir. Yenidogan ekibinin havada asili partikiillere
onlem olan tim KKE’yi giymesi bebege miidahale etmede
gecikmeye yol agabileceginden yardim erken ¢agrilmalidir.

Resiisitasyon/stabilizasyona yaklasim

Resiisitasyon/stabilizasyon yaklasiminda standart YYD igin
Restisitasyon Dernegi onerileri asagida siralanmigtir ©.

a. Potansiyel COVID-19 maruziyetini en aza indirmek igin
Onlemler alinmali, 1slak havlu kontamine olarak kabul
edilmeli ve dikkatle kaldirilmalidir.

b. Dogumda solunum yolu enfeksiyonu kanit1 ve bunu takip eden
cihazlar veya prosediirler yoluyla iiretilen acrosollerden viral
yayilim heniiz tanimlanmamis olsa da, T- par¢asi/kendinden
sisen balon ve maske arasina yiiksek-etkili partikillii hava
(HEPA) filtresi kullanimi 6nerilir @9,

c. Iki-el ile saglanan havayolu destegi maskeden kacag1 azaltir
ve uygun KKE’ye sahip yeterli personel varliginda tercih
edilir.

d. Aspirasyon gibi potansiyel aerosol ireten prosediirler
minimalize edilmeli ve herhangi bir ileri havayolu
manevrasini uygulayan ekip iyesinin en deneyimli Kkisi
olmasi saglanmalidir ©.
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Resiisitasyon sonras1 bakim

COVID-19 pozitif anne ve yenidogani birbirinden ayirmak igin
Resiisitasyon Dernegi onerileri su sekildedir:

a. Genel olarak, anne iyiyse yenidogan annesiyle birlikte
kalmalidir. Gozlem ihtiyaci varsa, dogumhane ekibi tarafindan
takip edilmelidir. Sik1 el hijyeni ve annenin damlacik yayilma
riskini azaltmak i¢in siviya direngli cerrahi maske kullanimini
iceren uygun dnlemler alinirsa cilt-cilde bakim ve emzirme
miimkiin olabilir (19,

b. Yenidoganin yatirilarak izlenmesi gerekiyorsa, transferin
kapali bir inkiibatdr araciligi ile olmasi uygun olacaktir.
Inkiibatoriin kontamine alan ile maruziyetini minimalize
ediniz; resiisitasyon alan1 ayn1 odadaysa, inkiibator
dogum alani/ameliyathane disinda tutulmali ve bebek ona
taginmalidir.

¢. Yenidogan birimine kadar bebege eslik eden personel,
yenidogan birimi gibi kontrollii alanlarin diginda transfer
esnasinda girisim yapmak gerekebilecegi icin tiim havada
asilt partikiillere karst olan KKE’yi giymelidir. Yenidogani
transfer eden ekip doguma katilan ekipse, dogum alaninda
kullanilanlar kontamine olmus olabileceginden, transferden
once KKE’nin degistirilmesi diistintilmelidir.

d. Restisitasyon sonrasinda yenidogan COVID-19 durumu
kesinlesene kadar izole edilmelidir.

Dogum sonrasi durumun kétiilesmesi ve resiisitasyon

Durumun kétiilesmesinin veya kollapsin nedeni bilinmiyorsa,
COVID-19 enfeksiyonu olasiligi diigiiniilmeldir. Lokal hastalik
insidansi yiiksekse ve annede kesin COVID-19 enfeksiyonu tanisi
varsa sliphenin ¢cok daha fazla olmasi gerekir. Capraz enfeksiyon
riskini en aza indirmek i¢in resiisitasyon belirlenen bir alanda
yapilmalidir. Degerlendirme ve resiisitasyonda, kosullardan
bagimsiz olarak, standart YYD ilkelerine uyulmalidir.
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Ilk degerlendirme ve destekte bulunanlar minimum olarak
damlacik-korumali KKE kullanmalidir. Aerosol tireten bir prosediir
uygulayan kisiler, KKE’nin tamamini giymelidir. Entiibasyon
gerekirse videolaringoskopi kullanimi diigiiniilmelidir.

Dogum sonrasi kollaps icin KKE diizeyi ve solunum destegi
onlemi

Ideal olarak solunum destegi geciktirilmemelidir. Maske
ventilasyonu ve kardiyak kompresyonlar, dogumdan hemen
sonraki yenidogan dénemi diginda tiim yas gruplari i¢in aerosol
yayan islem olarak kabul edilir !9, Dogum sonrast kollaps
sirasinda resiisitatif tedbirlerin enfeksiyon riskini artirdigr ile
iliskili heniiz yayimlanmis bir kanit bulunmamaktadir. Yine de,
capraz enfeksiyon endiselerinin artmasi nedeniyle, bu sartlar
altinda, eger dogum sonrasi kollaps olan bir bebege miidahalede
bulunuluyorsa, havadaki partikiiller i¢in 6nlem olan KKE’nin
tamami1 mimkiin oldugu anda giyilmelidir. Hava kaynakli
partikiiller i¢in 6nlem olan KKE’lerin olmamasi durumunda,
solunum destegi saglamaya yonelik kararlar, COVID-19
maruziyeti igin kiiglik fakat heniiz tanimlanmamis bir risk
olabilecegi bilinciyle yapilmalidir.

SONUC

Kardiyopulmoner resiisitasyon, kardiyak arrest geciren hastalarda
uygulanan gogiis kompresyonu, ventilasyon ve defibrilasyonu
iceren acil bir tedavidir. COVID-19 pandemisi sirasinda KPR
gereken hastalar i¢in kurtaricilar ve saglik calisanlart igin
yapilacak en 6nemli sey, bilinen kilavuzlara sadik kalinarak,
bulasma riskini azaltan “Kisisel Koruyucu Ekipmanlar”in dogru
kullanimu ile gergeklesen dikkatli KPR uygulamasi olmalidir. Bu
anlamda, Resiisitasyon Dernegi’nin ERC is birligi ile diizenledigi
COVID-19 kesin veya olas1 tanisi olan pediyatrik ve yenidogan
hastalarda temel ve ileri yasam destegi Onerilerinin yararl
olacagini diistinmekteyiz.
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Sekil 1. COVID -19 Hastalari I¢in Pediyatrik leri Yasam Destegi Algoritmasi

*COVID-19 Hastalar igin
Pediyatrik ileri Yasam Destegi

Acil tedavi ile ilgili griismeler ve kararlar
tamamlandi ve belgelendi

w
N § 2 Durumu kétiilesen hastanin taninmasi ve
L .9 tedavisi
= ** PEUS kullamimi ve Peri-arrest
durumlarin tedavisi
\4
Yanitsiz
Solumuwrvwa sadece ara sira
o~ J bﬂg .
N  Kesintileri en a- indiriniz
=

Resiisitasyon ekibini
cadinniz (Tek kurtarici
mmmxm
COVID-IS'ubdktlnl:

5»—»«
R

(VF/Nabizsiz VT)

\

1S0k
4J)/kg

}

KKE’yi giyininiz
Hemen 2 dk KPR’ye
baslayimz
Kesintileri en aza indiriniz

Sok uygulanabilir ]

‘-[

T

KPR sirasinda

* Yiksek kalitede KPR (hiz, derinlik,
dekompresyon)'den emin olunuz

+ KPR'ye ara vermeden &nce eylemleri planlayiniz
*+ Oksijen veriniz

* Vaskiiler erisim (intravendz, intraosse6z)

* Her 3-5 dakikada bir adrenalin veriniz

* lleri havayolu ve kapnografiyi distntnliz

* lleri havayolu yontemine gecildiginde siirekli
kompresyon uygulayiniz

* Geri gdndurilebilir nedenleri dizeltiniz

* 3. ve 5. soklardan sonra Amiodaron
uygulayimiz
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*Birlesik Krallik Resiisitasyon Konseyi dnerileri ile

Spontan dolasimin geri
doniisii (SDGD)

Acil kardiyak arrest sonrasi
tedavi

* ABCDE yaklasimim kullammniz
* Kontrollii oksijenasyon ve
ventilasyon
* Sp0,'vi % 94-98 hedefleyiniz
* Tetkikler
* Presipite eden nedeni tedavi
ediniz
* Hedeflenmis sicaklik ydnetimi
* AYi midahaleleri icin AYi KKE

Onerilen KKE
2. Diizey KKE
Tek kullammiik eldiven
Tek kullammiik &nliik
Siviya dayanikh cerrahi maske
Koruyucu gdzliik

3. Diizey AYi (Aerosol Yayan
islemler) KKE
+ Tek kullammiik eldiven
+ Tek kullammiik uzun giysi (cerrahi
onliik)
« Filtreli yliz maskesi (FFP3)
+ Koruyucu gozlilk

-

=

Sokuygulanamaz
S
A
A
KKE’yi giyininiz
Hemen 2 dk KPR’ye _J
baslayiniz

Kesintileri en aza indiriniz/w

Geri Dondiiriilebilir
Nedenler

Hipoksi
Hipovolemi
Hiper/hipokalemi, metabolik
Hipotermi
Tromboz (Koroner/pulmoner)
Tansiyon pndmotoraks
Tamponad (kardiyak)
Toksik /terapdtik bozukluklar

** PEUS: Pediyatrik Erken Uyan sistemi
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Sekil 2. COVID -19 Hastalar1 igin Yenidogan Yasam Destegi Algoritmasi ¢
‘ ’ Resiisitasyon *COVID-19 Yenidogan igin
Dernegi Yasam Destegi
Pd
P
] o m
ZHE
xg*
o Q
= 3
Gasping varsa veya solumuyorsa:
S H yolunu aciniz
= ' Beg solunum yapLirr
ﬁ. Pl EKG moni syonu digindnidz
= N c
mn a
k
|
]
g | _
1 Giglis hareketi yoksa:
K arlayiniz
EKG monit
o Yanit olup olmadigin kontrol ediniz
r
u
y
u
n
u
z
Her 30 saniyede bir kalp attmlarimi yeniden
degerlendiriniz
Kalp hizi alinamiyoer veya cok yavas (<60
dak-1) ise vendz erisimi ve llaglari
dislinliniz
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ABSTRACT

Cardiopulmonary resuscitation (CPR) includes all treatment
procedures during cardiac arrest. Resuscitation of pediatric and
neonatal patients with a diagnosis or suspicious of COVID-19 is
particularly special in terms of protection and reducing the risk
of transmission. In this review, basic and advanced life support
recommendations of Turkish Resuscitation Council for pediatric
and new-born patients with a definite or probable diagnosis of
COVID-19 are explained within the algorithm framework.

Keywords: Cardiopulmonary Resuscitation, COVID-19,
Pediatric, Newborn

INTRODUCTION

All of the procedures to be performed in the treatment of
cardiac arrest are called cardiopulmonary resuscitation (CPR).
COVID-19 infection, declared as a pandemic by the World Health
Organisation, is a highly contagious disease that causes “severe
acute respiratory syndrome - Coronavirus 2 (SARS-CoV-2)”,
and CPR may be required in patients with a COVID infection
or a possible diagnosis. In addition, there may be patients who
are asymptomatic but have a positive COVID-19 test result and
develop cardiac arrest for other reasons (such as myocardial
infarction, arrhythmia, trauma, pulmonary embolism, intoxication)
and require CPR . The European Resuscitation Council (ERC)
and the International Liaison Committee on Resuscitation (ILCOR)
have identified their recommendations for the risks associated
with CPR in COVID-19 patients. Turkish Resuscitation Society,
in cooperation with the ERC, has adapted neonatal life support
and pediatric CPR for patients with or possible COVID infection
by adapting it to the conditions of our country *. Children who
are susceptible to COVID-19 disease usually have a mild illness,
but very young children and children with concomitant diseases
may be prone to severe clinical disease (1519, However, since
many other pathogens and/or underlying etiologies may cause
respiratory failure in children, it may be difficult to confirm the
diagnosis (720,
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Protection of rescuers and health professionals

a. Health systems should have the necessary procedures and
equipment to protect practitioners (health professionals, first
aid teams, etc.) @V

b. Healthcare professionals should use Personal Protective
Equipment (PPE) when treating a child with a definite or
suspected COVID-19 diagnosis @2, only relevant healthcare
professionals should be present at the scene/room to limit the
risk of transmission and conserve resources.

c¢. Non-medical rescuers should protect themselves as much as
possible and avoid actions with a high risk of transmission.
Rescuers, who are the child’s caregivers or family members,
will likely be more willing to provide support regardless of
the potential increased risk from exposure to the virus.

In out-of-hospital pediatric cardiac arrests, approximately 70% of
the rescuers are family members, and if the child is infected, they
are individuals who have been exposed to SARS-CoV-2 before
and who think that the personal risks are much less important than
the benefit to the child. This is unlikely to be true for random
rescuers. Healthcare professionals may also feel that they may
result in a greater benefit than their personal risk when intervening
with a child patient, but they should act responsibly towards their
relatives, colleagues and society at large @,

Recognition of the critically ill child

Current recommendations for the recognition of the critically
ill child are also valid for the child with a definite or suspected
diagnosis of COVID-19 ©29, European Resuscitation
Council (ERC) guidelines emphasise the importance of early
recognition of severe disease through rapid observation of
behaviour, respiration and body skin colour, initially and then, if
necessary, comprehensively ABCDE (A:Airway, B:Respiratory,
C:Circulatory, D:Neurological assessment, E:Full body
examination) approach @,

There are no clinical findings or biochemical parameters showing
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high sensitivity or specifications for COVID-19 @9, Practitioners
should keep in mind the possibility of hypoxia or myocarditis
before other clinical manifestations become evident. Teamwork is
important in the management of a child with a severe illness, but
the number of teams should be optimised at each stage.

Airway and respiratory management of critically ill child with
or suspected COVID-19 infection

a. If necessary, open the airway and ensure its patency with the
“head-tilt-chin-lift” or “jaw-thrust” manoeuvres. Regardless
of the child’s COVID-19 status, establishing and maintaining
the airway is an important part of respiratory management for
any critically ill child.

b. Give early oxygen support to ensure oxygenation (avoid
unnecessary hyperoxia) ?”?®. Oxygen can be delivered by a
nasal cannula, a simple oxygen mask, or a non-rebreathing
mask. Have the patient wear a surgical mask while using
any of this equipment. In those who initially fail low-flow
oxygen therapy, high-flow oxygen administration with a nasal
cannula should be considered in combination with a surgical
mask. COVID-19 patients may respond well to CPAP
avoiding intubation.

c. Timely endotracheal intubation should be considered to
support oxygenation and ventilation in patients with severe
respiratory distress and decompensated respiratory failure
or cardiac arrest who have failed non-invasive mechanical
ventilation (NIMV) administration. If balloon-mask
ventilation (BMV) is temporarily required, aim for no
leakage during ventilation and insert a viral filter (HME or
HEPA) between the balloon and mask. If a single rescuer is
unable to fully place the mask on the patient’s face, switch to
the two-applicator method (the chest compressor can squeeze
the balloon while standing still). Airway interventions should
be performed by the most experienced practitioners. Ideally,
teams should be identified in advance, with special intubation
trolleys (with adequate PPE including face shields for relevant
personnel) prepared in advance @?. It is recommended that a
cuffed tracheal tube be used and that practitioners take care
to inflate the cuff of the tube to an adequate pressure (before
the patient is first ventilated). Experienced practitioners
should prefer the use of videoryngoscopy. In children, chest
compressions should be stopped at the time of attempting
intubation while CPR is ongoing.

The risk of virus transmission is high during all airway
procedures such as endotracheal intubation, SGA (Supraglottic
Airway)  placement, BMYV, non-invasive  ventilation,
tracheostomy, ventilator circuit disconnection, in-tube aspiration.
All practitioners in the room during these procedures should wear
anti-airborne PPE 2. Limit aerosol spread by placing a viral filter
(HME, HEPA) between the patient’s airway and the breathing
circuit and on the ventilator’s expiratory arm; clamp the tube
and stop ventilation before disconnecting it; use a neuromuscular
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blocking drug to prevent coughing and prefer closed aspiration
systems.

Recognition of Cardiac Arrest and BLS Algorithm in Pediatric
Cases with Suspect or Definitive Diagnosis of COVID-19

In an unresponsive child, assess breathing visually (chest rise)
and optionally by placing one hand on the abdomen ®”. Do not
come close to the patient’s mouth or nose at this stage. A child
who does not respond and does not breathe normally is considered
‘cardiac arrest’. Untrained lay rescuers will likely initially call the
emergency number 112; trained rescuers should do this before
starting chest compressions. In cases where two or more rescuers
are present, a second rescuer should immediately call 112 @,

When cardiac arrest is detected, rescuers should at least provide
compression-only CPR. In this case, place a surgical mask over
the child’s mouth and nose before starting chest compressions.
Routine use of a cloth dressing as an alternative is not
recommended because of airway obstruction and/or restriction of
passive air movement (due to compressions). However, the cloth
can be gently draped over the mouth and nose when a surgical
mask is not available and rescuers are not able to do it otherwise.

In the absence of a condition of primary cardiac origin (‘sudden
witnessed collapse’), rescuers who are willing and able to open
the airway and deliver rescue breaths according to the 2015
guidelines, should only do it with the knowledge that it will
increase the risk of infection (if the child has COVID-19), and
that they should perform artificial ventilation with the awareness
that it can significantly improve the outcome @®.

Once an automated external defibrillator (AED) is available,
trained practitioners should use it as soon as possible. An AED
should be offered primarily as part of ED-directed CPR where the
likelihood of a shockable rhythm is high. It can be used in cases
of sudden witness collapse, in children with a specific ‘cardiac’
history, or in children older than 1 year with no identifiable non-
cardiac cause of arrest, provided that there are always at least two
witnesses and an AED nearby.

Pre-hospital EMS or in-hospital CPR teams should wear airborne
preventive PPEs, even if this delays the initiation or continuation
of CPR before approaching the patient, unless COVID-19 has
been excluded. Personnel wearing anti-droplet PPE may consider
performing initial defibrillation only in children with a defined
shockable rhythm before wearing PPE against airborne particles.
Apply chest compressions and ventilation after wearing PPE
against airborne particles. Do not delay CPR to maintain an
invasive airway. Provide initial ventilation with a balloon mask .

Foreign Body Airway Obstruction (FBAO)

Current guidelines for the management of FBAO apply regardless
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of the putative COVID-19 status “*¥, The risk of transmission
is limited, as rescuers will largely be the child’s caregivers or
household members. Where coughing is considered to be effective,
practitioners and bystanders should encourage the victim to
cough, while maintaining appropriate distance. At this stage, the
child should not wear a surgical mask, and witnesses should call
112 immediately, especially if the cough is considered ineffective.

Advanced Life Support (ALS) in Pediatric Cases with Suspect
or Definitive Diagnosis of COVID-19

Recommendations for in-hospital cardiac arrest in children
diagnosed or suspected of COVID-19 are listed below (Figure 1):

a. For children diagnosed or suspected of COVID-19, cardiac
arrest teams should put on appropriate PPE before approaching
the patient. Teams should be kept as small as possible, but
efficiency should not be compromised.

b. If a defibrillator is present, turn it on immediately, insert
defibrillator paddles and deliver shock if the rhythm is
ventricular fibrillation/pulseless ventricular tachycardia
(VF/pVT). If the child remains in VF/pVT and is wearing
airborne PPE, begin chest compressions. If no airborne PPE
is worn, while other HCWs are wearing airborne PPE, if
necessary, give two additional shocks 17,

c¢. Early diagnosis and appropriate treatment of reversible
causes are important during CPR. Some of the reversible
causes require ‘advanced’ resuscitation techniques: therefore,
consider immediate transport of the child to an advanced
centre. There is insufficient evidence to justify the use or non-
use of extracorporeal life support (ECMO) for children with
COVID-19.

Life Supportin New-born with Suspect or Definitive Diagnosis
of COVID-19

Very few babies need resuscitation at birth. Some experience
problems during this perinatal transition period and the need
for resuscitation arises in the absence of support. In the vast
majority of those who need support, only ventilation of the
lungs is sufficient. A smaller proportion may require short-term
chest compressions with lung ventilation. Specially trained
personnel should be present in deliveries that are known to have
a high probability of developing problems, and at least one of
them should be experienced in endotracheal intubation of the
newborn (NB) . At birth, respiration begins spontaneously in
85% of the time, within 10-30 seconds. Drying and stimulation
in 10% neonates, positive pressure ventilation in 3% help to
initiate spontancous breathing. Intubation may be required in
2% of newborns, and chest compressions and/or adrenaline
administration in 0.1%. In all institutions where deliveries take
place, protocols must be available in order to quickly reach an
experienced resuscitation team for each birth .
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Case series show that “Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-CoV-2)” has a low risk of vertical
transmission at birth, and infants are at low risk of being infected
at birth, even in a confirmed coronavirus (COVID-19) positive
mother @,

Maternal infection with COVID-19 may increase the risk of
premature birth, and it seems to be an indication that will cause
more deliveries by caesarean section ®. Concerns about maternal
health may also be effective in the birth decision 9.

Necessary obstetric measures against viral exposure may increase
the time it takes to have babies at risk for caesarean section.
However, new-borns with mothers infected with COVID-19 do
not seem to be more endangered at birth ©,

Regardless of the mother’s COVID-19 status, the indications for
advance participation in the neonatal team and the clinical factors
that may lead to resuscitation remain unchanged. Similarly,
the resuscitation/stabilisation procedures during and after the
evaluation are the same and follow the standard Neonatal Life
Support (NLS) principles ©.

Changes have been made to the standard approach to reduce the
risk of COVID-19 cross-infection for staff and infants. Turkish
Resuscitation Council adapted the NLS to the conditions of our
country for new-borns with or suspected COVID infection and
reported the following recommendations 4 (Figure 2):

- When maternal COVID-19 is not clinically suspected, staff
should use droplet prevention PPE (fluid resistant surgical
mask/safety glasses/short sleeve gown and gloves) for any
approach.

- Where maternal COVID-19 is suspected/confirmed, personnel
should attend resuscitation with full air shielded PPE (FFP3
mask or FFP2 (if FFP3 mask not available) / safety glasses /
long sleeved gown and gloves).

Delivery Room

- Asignificantnumber of asymptomatic mothers may be infected
with COVID-19 at birth . Although it is recommended to
define adesignated area for the birth of mothers with symptoms
suggestive of infection or with confirmed COVID-19 positive
status, it may not be possible to distinguish all mothers in this
way. Therefore, take appropriate precautions and wear PPE
when attending all births.

- Ideally, the delivery of a baby from a COVID-19 suspected/
positive mother should take place in a negative pressure room.
However, this equipment may not be available in all delivery
rooms or operating rooms. The infant should be resuscitated
at least 2 meters away from the mother to minimise the risk
of droplet spread (the risk of airborne spread still exists) ®.
Providing a mask for the mother can reduce droplet spread
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and, if possible, a partition or resuscitation area in the
adjacent room, separate from the delivery chamber, may be
considered ©.

- Operating rooms should be considered as areas with a higher
risk of droplet or airborne spread due to the nature of the
procedures performed on the mother (airway management,
diathermy, etc.)

Prenatal discussions with suspected or COVID-19 parents

Depending on hospital policy, the mother may be required to be
unaccompanied. Options for prenatal management discussion
can be limited. For face-to-face meetings PPE is required as a
precaution for droplets. Video conferencing can be used as an
alternative to reduce communication. The obstetrics/midwifery
team may need to undertake such discussions if the neonatal team
is unable to counsel the family.

Prior involvement of the neonatal team (for suspected or
COVID-19 positive mother)

Check and prepare the resuscitation area before the mother is
admitted to the room. When a neonatal team is called in advance,
careful planning is required to minimise the number of people
entering the room and should include individuals experienced in
neonatal resuscitation and interventional procedures. Additional
team members may be required for assistance with the PPE. There
should be a separate section within the area for putting on and
removing personal protective equipment safely. This should be
considered during the preparation of the team, as using PPE may
cause delays, especially when there is an urgent need for extra
help. If the resuscitation area is the mother’s room and the need
for intervention is unclear, the neonatal team should wait outside
and enter only if needed. Full PPE precaution will be required for
anyone entering the room. Teams wearing PPE beforehand can
remove their masks/visors while they wait outside until it is clear
that they are going to interfere with the baby.

Delivery

In the presence of suspected/confirmed COVID-19 infection,
there is no change in the emergency management of the newborn
after delivery. Delayed cord clamping is still recommended. The
first evaluation of the baby can be done on the perineum, provided
that extra attention is paid %1%, The baby should be given to the
neonatal team only if intervention is needed. If the baby is well,
it stays with the mother so that exposure to the neonatal team can
be avoided.

Neonatal team called after delivery (delivery of suspected or
confirmed COVID-19 positive mother)

Staff involved in any delivery should be able to successfully initiate
resuscitation of the infant at risk before the neonatal team arrives.
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Help should be called immediately, as the neonatal team wearing
PPE to prevent airborne particles may delay the intervention of
the baby.

Approach to resuscitation/stabilisation

Turkish Resuscitation Council recommendations for standard
NLS in the resuscitation/stabilisation approach are listed below ©.

a. Precautions should be taken to minimise potential COVID-19
exposure, wet towels should be considered contaminated and
removed with care.

b. Although evidence of respiratory infection at birth and viral
spread from aerosols generated through subsequent devices
or procedures has not yet been identified, the use of a high-
impact particulate air (HEPA) filter between the T-piece/self-
inflating balloon and mask is recommended V.

c¢. Two-handed airway support reduces mask leakage and
is preferred when adequate Staff with appropriate PPE is
present.

d. Potentially aerosol generating procedures, such as aspiration,
should be minimised and the team member performing
any advanced airway manoeuvre should be the most
experienced ©,

Post-resuscitation care

The recommendations of the Turkish Resuscitation Council to
separate the COVID-19 positive mother and new-born are as
follows:

a. In general, if the mother is well, the new-born should stay
with the mother. If there is a need for observation, it should
be followed up by the delivery room team. Skin-to-skin care
and breastfeeding may be possible if appropriate precautions
are taken, including strict hand hygiene and the use of liquid-
resistant surgical masks to reduce the mother’s risk of droplet
spread (1219,

b. If the new-born needs to be monitored while lying down,
it would be appropriate for the transfer to be via a closed
incubator. Minimise exposure of the incubator to the
contaminated area; if the resuscitation area is in the same
room, the incubator should be kept outside the delivery area/
operating room and the baby should be moved to it.

c. Staff accompanying the baby to the neonatal unit should wear
PPE against all airborne particles, as there may be a need for
intervention during the transfer outside of controlled areas
such as the neonatal unit. If the team that transfers the new-
born is the team that attended the delivery, changing the PPE
should be considered before transfer, as those used in the
delivery area may have been contaminated.

d. After resuscitation, the new-born should be isolated until the
COVID-19 status is confirmed.
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Postpartum deterioration and resuscitation

If the cause of worsening condition or collapse is unknown,
the possibility of COVID-19 infection should be considered.
If the incidence of local disease is high and the mother has a
definite diagnosis of COVID-19 infection, the suspicion should
be much higher. Resuscitation should be done in a designated
area to minimise the risk of cross-infection. Evaluation and
resuscitation should follow standard NLS principles, regardless
of circumstances.

Initial assessment and support team should use minimal droplet-
proof PPE. Persons performing an aerosol-generating procedure
should wear the full PPE. If intubation is required, the use of
videoryngoscopy should be considered.

PPE level and respiratory support measure for postpartum collapse
Ideally, respiratory support should not be delayed. Mask ventilation
and cardiac compressions are considered aerosol-spreading
procedures for all age groups, except for the neonatal period
immediately after birth !9, There is no published evidence yet
that resuscitative measures increase the risk of infection during
postpartum collapse. However, due to increased cross-infection
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concerns, under these circumstances, if handling a baby with
postpartum collapse, all PPE should be worn as soon as possible
as precaution for airborne particles. In the absence of PPE, which
is a precautionary measure for airborne particles, decisions to
provide respiratory support should be made with the awareness
that there may be a small but as yet unidentified risk for exposure
to COVID-19.

CONCLUSION

Cardiopulmonary Resuscitation is an emergency treatment that
includes chest compression, ventilation and defibrillation in
patients who have had cardiac arrest. For patients requiring CPR
during the COVID-19 pandemic, the most important thing to
do for rescuers and healthcare workers should be careful CPR
practice with the correct use of “Personal Protective Equipment”
that reduces the risk of transmission, adhering to the confirmed
guidelines. In this sense, we think that basic and advanced life
support recommendations for pediatric and new-born patients
with a definite or suspected diagnosis of COVID-19, organised by
the Turkish Resuscitation Council in cooperation with the ERC,
will be useful.
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Figure 1. Pediatric Advanced Life Support Algorithm for COVID -19 Patients ?*
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Figure 2. Neonatal Life Support Algorithm for COVID -19 Patients ¢
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OZET

GIRIS: Mavi kod tiim diinyada hastane igi kardiyopulmoner
arrestlere  hizli,  etkili  midahaleyle  Kardiyopulmoner
Resiisitasyonun (KPR) basarisini artirmayi amaglayan bir kod
sistemidir. Her hastane kendi olanaklarina uygun bir mavi kod
isleyisi olusturmak durumundadir.

AMAC: Bu calismada, Dokuz Eyliil Universitesi Hastanesinde
(DEUTF) yapilan mavi kod uygulamalari, ¢agr1 nedenleri,
miidahalenin niteligi ve mortalite oranlarmin arastiriimasi
amagclanmigtir.

GEREC VE YONTEM: Etik kurul onaymdan sonra dokuz ay
(Temmuz 2019 - Mart 2020) i¢indeki mavi kod ¢agrilart prospektif
olarak incelendi. Demografik veriler, tani, ek hastaliklar, izlendigi
serviste yatis stireleri ve eger kardiyopulmoner arrest gelisti ise
KPR uygulamalart ile ilgili 6zellikler kaydedildi. Mavi kod kayit
formu miidahale sonrasi doldurularak, veriler istatiksel olarak
analiz edildi.

BULGULAR: Calismaya dahil edilen 127 ¢agrinin 7°si yanlislikla
yapilan ¢agrilardir 60’1 ise yatisi olmayan hasta grubunda verilen
ve paramedik ekibine yonlendirilen ¢agrilardir. Mavi kod
cagrilarinin 2’si yatis1 olmayan olgulardan olmak iizere 23’0
kardiyak arrest, 13’1 solunum arresti, 17’si genel durumu kritik
hastada endotrakeal entiibasyon nedeniyledir. Cagrinin geldigi
yere ulagma siiresi ortalama 2.76+0,95 dakika idi. Anestezi ekibine
yonlendirilen 67 mavi kod ¢agrisinin 63’ tinun yatakli servislerden,
4’linun ise yogun bakim initelerinden verildigi belirlenmistir.
Kardiyopulmoner resiisitasyon uygulanan olgularda ilk ritim
degerlendirmesinde 33 olguda sok uygulanmayan ritimler, 3
olguda sok uygulanan ritimler belirlenmistir. KPR uygulanan
olgularm 15’inde (%41,7) spontan dolasim tekrar saglanmigken
21’inde (%58,3) 6lim gergeklesmistir.

TARTISMA/SONUC: Mavi kod cagrilariin yaklagik Ttgte
birinin mavi kod tanimina uygun ¢agrilar oldugu digerlerinin ise
genel durumu koétiilesen hastalar igin “acil” tibbi yardim cagrisi
oldugu goriilmektedir. Kardiyak arrestler ve diger tibbi aciller i¢in
ayr1 ekipler olmadiginda bu sonug¢ beklenen bir sonugtur ve bu
nedenle ayri ekipler olusturulmasi diigiiniilebilir. Hastanemizde
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kardiyak arrestlere neden olabilecek durumlarin erken fark edilip
onlenmesi ve bu amacla kurum i¢i diizenli egitimlerin verilmesi
de gerekmektedir.

ANAHTAR KELIMELER: Mavi kod, Kardiyopulmoner
resiisitasyon, Hastane i¢i kardiyak arrest.

GIRIS

Hastane i¢i kardiyak arrest sikligi yilda yaklasik ortalama
200,000 olup, kardiyak arrest sonrasi sagkalim %]I11 ile %35
arasinda degismektedir.*» Oranlar arasindaki bu Onemli
farkliligin hastaneden hastaneye degisebilen uygulamalardan
kaynaklanabilecegi belirtilmekte ve hastane i¢i kardiyak arrest
sonrast sagkalim oranlarmi artirmaya yonelik bilimsel verilerin
elde edilmesi igin c¢alismalarin artirilmasi  gerektigi ileri
stirilmektedir. ®

Herhangi bir neden ile solunum ve dolagim sistemi durmus bir
hastanin, hava yolu ag¢ikliginin devam ettirilmesi, solunum ve
dolasim sisteminin desteklenmesi kardiyopulmoner resiisitasyon
(CPR: Cardiopulmonary resuscitation) olarak tanimlanir.

“Mavi kod” sistemi de tiim Diinya’da ve Tirkiye’de biiyiik
hastanelerin, Ongoriilebilecek ya da 0Ongoériillmesi miimkiin
olmayan acil kardiyak arrest olaylari i¢in olusturulmustur.
Uygulama ilk Amerika Birlesik Devletleri’nde (ABD) Temmuz
2000°de Giiney Kaliforniya’da baslamis olup uluslararast renkli
kod uygulamalarinda mavi rengin ortak kullanildigi tek koddur.®
Ulkemizde yaygm olarak kullanilmasi 2008
itibaren hizmet kalite standartlari ile baglamistir.
(www.kalite.saglik.gov.tr).®)

yilindan

Uygulama Saglik Bakanliginca 2009 yilinda resmi bir teblig
ve 2011 yilinda yayinlanan Hasta ve Calisan Giivenligi
Yonetmenligine gore hastanelerde uygulanilmasi zorunlu hale
getirilmistir ©. Ayrica Saglik Bakanligi’nin 2011 tarih 9489 sayili
Saglikta Performans ve Kalite Yonergesi kapsaminda Hastane
Hizmet Kalite Standartlari igerisinde uygulama yer almakta
ve degerlendirmeye tabi tutulmaktadir. Ulusal terminolojinin
gelisimi ve uygulamanin genellesmesi i¢in Bakanlikga 2222
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no’lu telefon aktivasyon c¢agri sisteminin kullanilmasi uygun
goriilmiis ve benimsenmistir. Ayni numara Avrupa genelinde
de kullanilmakta olup, Tirkiye ilk uygulamaya geciren iilkeler
arasinda yer almaktadir.

Bu ¢alismanin amaci hastanemizdeki mavi kod uygulamalarinin
degerlendirilmesidir. Oncelikli ama¢ mavi kod cagrilarmin
nedenlerini, nerelerden cagri yapildigii ve mavi kod ekibi
olay yerine ulastiginda yapilmakta olan miidahalenin niteligini
belirlemektir. Ayrica mavi kod ekibinin midahalesi sonrasi
mortalite ve taburculuk oranlari da incelenmistir.

YONTEM

Bu ¢aligmada hastanemizde girisimsel olmayan etik kurul onay1
(karar n0:2019/14-36) alindiktan sonra Dokuz Eyliil Universitesi
Tip Fakiiltesi Hastanesinde aktif olarak uygulanmakta olan mavi
kod sisteminde 12 Temmuz2019- 12 Ocak 2021 tarihleri arasindaki
18 ay siiresince mavi kod bildirim kayitlar tutularak prospektif
olarak incelenmesi planlandi. Ancak tiim diinyada oldugu
gibi, iilkemizde de 11 Mart 2020°de COVID-19 pandemisinin
ilan edilmesi ve hastanemizde mavi kod isleyisinde pandemi
kosullarina uygun degisikliklerin yapilmasi nedeniyle 6ngoriilen
vaka toplama siiresi kisaltilarak Mart 2020°de sonlandirildi.
Burada kullanilan veriler pandemi 6ncesi mavi kod isleyisine aittir
ve 12 Temmuz’dan sonraki 9 aylik bir donemi kapsamaktadir.

Ekipte Anesteziyoloji ve Reanimasyon Klinigi’nden asistan
doktor ve anestezi teknisyeni bulunmaktadir. Mavi kod miidahale
ekibi her ay yeniden belirlenmektedir. Belirlenen ekipler disinda
klinigin her iiyesi gerekli olmasi durumunda mavi kod ekibine
dahil olmakta ve miidahaleye katkida bulunmaktadir. Hastanemiz
mavi kod sistemi 2222 dahili telefon numarasi kodlanarak
aktiflestirilmekte ve ii¢ ayr1 cihaza yansimaktadir. Klinigimizde
anestezi asistan doktoru ve anestezi teknisyenine ¢agri ayni anda
ulagmaktadir. Anestezi asistani, anestezi teknikeri ile ¢agri yerine
ulasarak, gereken miidahaleyi yapar. Mavi kod dect telefonunu
tasiyan kisiler mesai saatleri iginde Anestezi Yogun Bakimda
gorevli olan ve mavi koddan sorumlu oldugunu 6nceden bilen
asistan, nobet sartlarinda ise ameliyathanede nobetgi olan kidemli
asistandir. Mavi kod cagrisi yapildigi an, ¢agriyr yapan klinik,
klinigin bulundugu hastane kat1 ve dahili telefon numarasi mavi
kod dect telefonu ekraninda goriiniir. Miidahale ekibi miimkiin
olan en kisa siirede anons alanina ulasmak igin yola ¢ikarken bir
yandan ¢agrimin geldigi numaray1 geri arayarak ¢agri gerektiren
durumu O6grenmeye calisir. Cagrinin yapildigi andan itibaren
miidahale ekibinin ¢agri alanina ulasana kadar gegen siire olay
yerine ulagma siiresi olarak kayitlara gecer. Doktor ve teknisyenden
olusan mavi kod ekibi KPR y6netimini ele alir ve gerekli KPR
miidahalesini algoritmalara uygun yapar. Hastanin primer doktor
ve hemsiresinin olay aninda ekipmani hazir bulundurmalar1 ve
¢agriy1l baglattiklari an acil miidahale arabalarini, monitor ve
defibrilatorii hasta basina getirmeleri beklenir.
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Hastane servisi disinda hastane bahgesi, poliklinikler, goriintiileme
merkezi ya da koridorlardan gelebilecek yatigi olmayan hastalar/
hastanede bulunan kisiler i¢in verilen mavi kodlar acil servis
-paramedik ekiplerinin ¢agri cihazlarma diismektedir. Bu grup
i¢in gelen ¢agrilar bulgular boliimiinde ‘yatist olmayanlar’ olarak
tanimlanmistir. Acil paramedik ekipleri hastaya ilk miidahaleyi
yapip kardiyopulmoner arrest durumlart ve gerek gordiiklerinde
anestezi doktorunu arayarak olay yerine ¢agirir. Biitiin miidahale
bittikten sonra anestezi doktoru veya paramedik tarafindan
mavi kod (KPR) kayit formu doldurulur. Mavi kod (KPR) kayit
formunun bir kopyasi hasta dosyasinda diger kopyasi ise mavi
kod ekibinde veya ekibin uygun goérdiigii sekreterlikte toplanir.

Mavi kod Kayit Formunda asagidaki basliklar altindaki veriler
kaydedilmektedir. Bu ¢alismada bu kayitlardan yararlanilmistir.

Mavi kod Bilgilerinin Degerlendirilmesi

Cagn Bilgileri; ¢agrt nedeni; Hastanin demografik verileri;
KPR (MAVI KOD) Ekibi gelmeden énce yapilan uygulamalar;
KPR bilgileri; Mavi kod ekip bilgileri ve KPR (MAViI KOD)
Ekibi geldikten sonra yapilanlar; KPR sonlandirildiktan sonra,
spontan dolasim geri doniip donmedigi ve hasta ile ilgili son
durum kaydedildi. Ayrica yogun bakim ve hastane yatis siiresi
degerlendirildi.

ISTATIKSEL ANALIZ

Arastirmada elde edilen verilerin istatistik incelemeleri, SPSS
(Statistical Package For Social Sciences, Chicago, IL, USA)
Veriler SPSS (Statistical Package for Social Science) 24.0 paket
programi ile yapildi. Siklik gdsteren veriler say1 (n) ve yiizde (%)
ile gosterildi. Istatistik analizinde; sayimla elde edilen verilerin
analizinde Ki Kare testi kullanildi. Ol¢iimle elde edilen verilerin
karsilastirilmasinda, 2 bagimsiz grup karsilastirilirken T testi, 3
ve iizeri grup karsilastirilirken Anova F testi uygulandi. Ol¢iim
verileri nonparametrik 6zellikte ise bu testlerin nonparametrik
kargilig1 olan Mann-Whitney U ve Kruskal Wallis varyans analizi
ile karsilagtirmalar yapildi. Tiim karsilastirmalarda istatistiksel
anlamlilik degeri p<0.05 alindu.

5. BULGULAR

Bu calismaya dahil edilen 127 ¢agrinin 7’si (%5,5) yanlislikla
yapilan ¢agri, 120’si (%94,5) dogru yapilan c¢agrilar olarak
degerlendirildi. Yanliglikla yapilan aramalar diglandiktan sonra
kalan 120 mavi kod ¢agirisinin 23’1 (%19,2) kardiyak arrest, 13’0
(%10,8) solunum arresti,17’si (%14,2) genel durumu kritiklesen
hastada planli endotrakeal entiibasyon (ETT), 6’s1 (%5) damar
yolu agilmasi, 4’0 (%3,3)’ mekanik ventilator ayar1 nedeniyle
verildigi belirlendi (Tablo 1). Mavi kod cagrilarinin 60’1 (%50)
ise yatigi olmayan hasta grubunda verilen ve paramedik ekibine
yonlendirilen mavi kod cagrilar1 olarak degerlendirildi. Bu
olgulardan 2’si kardiyak arrest olup, 1’1 yanlis ¢agri olarak
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belirlendi. Kardiyak arrest olan hastalar i¢in paramedik tarafindan
aranarak miidahaleye dahil edildik. Yatis1 olmayan olgulardan
kardiyak arrest olan 2 hasta, Anesteziyoloji ve Reanimasyon
ekibinin miidahale ettigi kardiyak arrest olan hasta grubuna dahil
edilerek incelenmistir. Dogru mavi kod cagrist olarak belirlenen
120 ¢agrida, hastalarin 63’1 kadin (%52,9), 56°si erkek (%47,1)
olarak saptandi. Hastalarin yas ortalamasi 60.00+18,63 yil olarak
belirlendi. Hastalarin yas dagilimlari incelendiginde en diisiik yas
15, en yiiksek yas ise 96 olarak belirlendi. Incelemeye alinan mavi
kod ¢agrilarinda kadinlarin yas ortalamasi 60.34+20,29 yil, erkek
olgularin yas ortalamasi 59.60£16,75 yil olarak belirlendi. Kadin
ve erkek olgular arasinda yas ortalamalari agisindan istatistiksel
olarak anlamli farklilik bulunamadi (p=0,828). Yatis1 olmayan
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Mavi kod ekibinin anons alanina ulasma siirelerine bakildiginda
ortalama ulagma siiresi 2,76+0,95 dakika idi. Gelen 127 mavi kod
cagrisindan 62 tanesine Anesteziyoloji ve Reanimasyon ekibi, 60
tanesine acil paramedik ekibi gitti.

Mavi kod verilen alanlar Tablo 2’de gosterilmis ve ¢agri yapilan
servislerin oranlari belirtilmistir. Cagrilarin 4’4 (%3,1) koroner,
gogiis kalp damar veya dahiliye yogun bakim {initesi gibi mavi
kod ¢agrisi yapilmamasi gereken yerlerden oldugu ve bu kodlarin
kardiyak arrest sirasinda endotrakeal entiibasyon yapilamayan
hastalar i¢in oldugu belirlendi.

Tablo 2. Mavi kod ¢agrist yapilan yerler

olgularigin verilen mavi kodlar incelendiginde; 20 olgunun senkop,
15 olgunun presenkop, 12 olgunun gogiis agrisi ile fenalagsma, 8 Mavi kod verilen yer n (%)
olgunun ndbet gecirdigi, 2 olgunun kendi seviyesinden diigsme, 2 '
olgunun da yiiksekten diisme sonrasi kafasini ¢arpmasi nedeni ile Yatakli Servisler (n:63 %49,7)
mavi kod verildigi ve 1 ¢agrida da ¢agri verilen yere ulasildiginda i .
yanlis kod verildigi belirlendi. Yiiksekten diisme sonrasi mavi kod Ortopedi 13 (%10.2)
verilen 2 olgunun kardiyak arrest oldugu belirlendi. Yanlis verilen . .
1 kod dislandiktan sonra hastalarin 33’{ acil servisten poliklinik Enfeksiyon Hastalikdar (%D
kontrol nerisi ile taburcu edilirken, 7°sine servis yatisi yapilarak H .. p
’ toloji-Onkol 8 (%6,3
tedavi edildi. Kardiyak arrest olan 1 hasta acil serviste eksitus et (%63)
olgrkgn, dige'r hasta SDQD sgglana'rak yogup bakima transport Gogiis Hastaliklart 8 (%6,3)
edildi. Onyedi (17) hasta ise acil serviste tedavi olmay1 reddederek
tedavi terk olarak belirlendi. Genel Cerrahi 7 (%5,5)
Tablo 1. Mavi kod verilme nedenleri Beyin Cerrahisi 4 (%3,1)
Cagr1 nedeni n (%) Gastroenteroloji-Romatoloji 3 (%2,4)
Kardiyak arrest (Yatist 23 (%18.1) Goz Hastaliklar 3 (%2,4)
olmayan 2 olgu)
Néroloji 2 (%1,6)
Solunum arresti 13 (%10,2)
Kadin Hastaliklart ve Dogum 2 (%1,6)
Kritik hastada planlt ETT 17 (%13,4)
Kardiyovaskiiler Cerrahi 1 (%0,8)
[
Damar yolu 6 (%64.8) Kulak Burun Bogaz 1 (%0.8)
Mekanik ventilator ayari 4 (%3,1) Hemodiyaliz Unitesi 1 (%0.8)
Yatis1 olmayan olgular S
Kardiyol 1 (%0,8
(Kardiyak arrest ve yanlis kod 57 (%44,9) e (%08)
dislandiktan sonra) Yogun bakim 4(%3,1)
0
Yanhs kod 7.(%5,3) Yatist olmayan olgular (n:60 %47,2)
Bu tabloya gére amacina uygun mavi kod c¢agrisi 36 olgu igin Poliklinikler 53(%41,7)
(kardiyak arrest ve solunum arresti) yapilmistir. Kritik hastada ]
planl entiibasyon ve mekanik ventilatér ayari, damar yolu Hastane Bahgesi 7(%5,9)

acilmasit gibi durumlar i¢in ayri bir acil tibbi ekip olmadig: i¢in
yine mavi kod ¢agrist yapilmistir.
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Mavi kod ¢agrisinin zaman dagilimi1 Tablo 3’te gosterilmektedir.
Hafta sonu gece ¢agrilarinin hafta ici gece ¢agrilarindan istatistiksel
acidan anlamli olarak fazla oldugu belirlenmistir (p<0.001).

Tablo 3. Mavi kod anonslarinin hafta i¢i- hafta sonu mesai igi
-mesai dig1 dagilimi
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Kardiyopulmoner resiisitasyon sonuglari ile ilk ritim arasindaki
iliski Tablo 5’te sunulmustur. Kardiyopulmoner resiisitasyon
uygulanan olgularda ilk ritim degerlendirmesinde 33(%91,7)
olguda sok uygulanmayan ritimler, 3 (%8,3) olguda sok uygulanan
ritimler belirlenmistir (Tablo 5). Degerlendirilen ilk ritim ile KPR
sonucu arasinda istatiksel anlamlilik bulunamamuistir (p=0.760)

Hafta ici Hafta sonu Toplam Tablo 5. KPR sonuglari ile ilk ritim arasindaki iliski
08:00-16:00 | 93 (%86,9) 9 (%45) 102 (%80,3) KPR Sonuglari
16:00-08:00 14 (%13,1) 11 (%55) * 25 (%19,7) SDGD n (%) | Oliim n (%) | Toplam n (%)
Toplam 107 (%100) 20 (%100) 127 (%100) Sok
uygulanan 1 (%33,3) 2 (%66,7) 3 (%100)
KPR vyapilan olgularin SDGD oranlar1 incelendiginde gece- Ritimler
glindiiz arasinda istatiksel anlamlilik bulunamamistir. (Tablo 4)
Sok
Tablo 4. KPR sirasinda SDGD oranlar1 /sonuglart ile gece-giindiiz ygulanmayan | 14 (%42,4) 19 (%57,6) 33 (%100)
ve hafta i¢i-sonu iligkisi Ritimler
KPR Sonucu Toplam 15 (%41,7) | 21(%58,3) | 36 (%100)
SDGD n (%) | Oliim n (%) | Toplam n (%)
- - N Spontan dolasimi geri donen olgulari¢cin KPR siiresiincelendiginde
Gece 5 (%38,5) 8 (%061,5) 13 (%100) 18.20+14,74 dakika olarak belirlendi. Kardiyopulmoner
Giindiiz 10 (%43’5) 13 (%56,5) 23(%100) resﬁsitasyon sonrasi Olum gergeklesen Olgularln KPR Sl"ll'esi
incelendiginde ise 44.81+8,39 dakika olarak belirlendi. Spontan
Toplam 15 (%100) 21 (%100) 36 (%100) dolasimi geri donen olgularile 6liim ger¢eklesen olgular KPR siiresi
Hafta ici 14 (%46.7) 16 (%53.3) 30 (%100) incelendiginde istatiksel olarak anlamlilik bulunmustur(p<0.001).
Hafta sonu 1 (%16,7) 5 (%83,3) 6 (%100) Kardiyopulmoner resiisitasyon uygulanan olgularin kardiyak
arrest dncesi hastane yatis siireleri incelendiginde SDGD saglanan
Toplam 15 (%41,7) 21 (38,3) 36 (%100) olgularin ortalama 18.67+11,23 giin, KPR sonrasi 6liim olarak

KPR yapilan 36 olgudan 30’una (%83,3) hafta i¢ci ve 6’sina
(%16,7) hafta sonu KPR uygulanmistir. KPR yapilan olgularin
KPR sonuglar incelendiginde hafta igi-hafta sonu arasinda
istatiksel anlamlilik bulunamamistir (p= 0.174), (Tablo 4).

Kardiyopulmoner resiisitasyon uygulanan 20 erkek olguda spontan
dolagim saglananlar 9 (%45), ecksitus olarak degerlendirilen
11 (%55) olgu olmustur. KPR yapilan 16 kadin olguda spontan
dolasim saglananlar 6(%37,5), exitus olanlar 10 (%62,5) olgu
olarak belirlendi. Erkek ve kadin olgularin KPR sonuglar
incelendiginde istatiksel anlamlilik bulunamamistir (p=0.650).

Mavi kod ¢agrisi yapilan yatakli servisler ve yogun bakimlardaki
hastalarin klinik durumlari ve ek hastaliklart incelendiginde,
40 (%71,4) hastada kardiyovaskiiler sistem hastaliklarinin, 20
(%35,7) hastada renal sistem hastaliklarinin, 19 (%33,9) hastada
endokrin sistem hastaliklarinin eslik ettigi belirlenmistir. Diger
ek hastaliklar basta kanserler olmak iizere, kas hastaliklari,
romatolojik sistem bozukluklari, serebral palsi ve osteomiyelitten
olusmaktaydi.
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degerlendirilen olgularin ise ortalama 17.52+14,85 giin olarak
belirlendi. Kardiyopulmoner resiisitasyon uygulanan olgular
arasinda hastane yatig siireleri agisindan istatiksel anlamlilik
bulunamadi (p=0,046).

Kardiyopulmoner resiisitasyon yapilan grup 36 (%67,9)
degerlendirildiginde 4 (%11,2) hastanin taburcu oldugu belirlendi.
Kardiyak arrest disi nedenlerle mavi kod cagirisi yapilan ve
KPR uygulanmayan acil/elektif entiibasyon yapilan 17(%32)
olgu degerlendirildiginde 5(%29,5) olgunun hastaneden taburcu
oldugu goriildii. Oliim gergeklesen olgularin 8’i yogun bakim
takiplerinde, 4’l ise yogun bakimlarda yer mevcut olana kadar
servis takiplerinde tekrar arrest oldular ve KPR sonucunda
eksitus kabul edildiler. Bu olgular i¢in tarafimiza tekrar mavi kod
verilmedi. Kardiyopulmoner resiisitasyon uygulanan ve solunum
arresti/genel durumu kritik endotrakeal entiibasyon endikasyonu
olan olgular karsilastirildiginda taburculuk ve eksitus oranlarina
bakildiginda istatiksel bir anlamlilik belirlenemedi(p=0,442)
(Tablo 6).
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Tablo 6. KPR gereksinimi olan ve olmayan olgularin taburculuk
ve eksitus oranlari agisindan karsilastirilmast

Taburcu n Oliim n Toplam n
(%) (%) (%)

KPR yapilan o o o
olgular 4(%11,2) 32(%88,8) 36(%100)
Solunum
arresti 0 o
ve ETT 5(%29,5) 12(%70,5) 17(%100)
endikasyonu
Toplam 9(%17) 44(%83) 53 (%100)

Kardiyak arrest nedeni ile KPR yapilan olgulardan 4 (%11,2) sinin
taburculuk sirasinda GKS skorlart 144+0.5, 6 ay sonraki SPS
degerleri de 1.25+0,5 olarak degerlendirildi. Solunum arresti
nedeni ile entiibe edilen ve elektif entiibasyon yapilan olgularin
5 (%29,5)’li (Tablo 6) taburcu edilirken GKS skorlar1 15, SPS
skorlar 1 olarak belirlendi.

TARTISMA

Bu ¢alismada 9 aylik bir donemde hastane i¢i mavi kod ¢agrilarinin
durumu incelenmistir. Verilen mavi kodlarm 23’4 (%19,2)
kardiyak arrest, 13’1 (%10,8) solunum arresti, olarak mavi kod
arama kriterlerine tam uygun olarak saptanmistir. Diger ¢agrilar
ise acil tibbi ekip ¢agirma endikasyonu olan kritik hastanin elektif
entiibasyonu, damar yolu agilmasi ve mekanik ventilatdr ayari
gibi ‘mavi kod’ cagrilaridir. Buna ragmen mavi kod ekibinin
anons alanina ulagma siiresi ortalama 2.76+0,95 dakika olarak
saptanmuigtir.

Hastane i¢i kardiyak arrest insidansi son yillarda yapilan bazi
¢alismalarda su sekilde bildirilmistir; Amerika’da 2008-2017
yillari arasinda yilda 292.000 ya da 1000 hasta yatiginin 9-10’da
kardiyak arrest 7® Birlesik Krallik ‘da 2011-2013 yilinda,
her 1.000 hasta yatisinin 3.6’ sinda kardiyak arrest oldugu
aciklanmistir ©. Bizim hastanemizde ise c¢alismay1 kapsayan 9
aylik siiregte toplam 58.875 hasta yatisi ger¢eklesmis ve mavi kod
verilen kardiyak arrestlere gore hesaplandiginda 1.000 hastada
0.57 gibi bir oran elde edilmektedir. Ancak hastanemizde mavi
kod ¢agiris1 yapilmayan kardiyak arrest sayisi bilinmemektedir.
Yine de bunun bir diger nedeninin de ¢aligma siiresinin kisa olmasi
ve kayit tutmaktaki yetersizligin olabilecegi diisliniilmektedir.

Tiirkiye genelinde g¢esitli kurum hastanelerinden 180 kisinin
katildig1 bir anket c¢aligmasindan elde edilen bilgiler 1s1ginda
hastanelerin  %97,6’sinda hastane ici kardiyak arrestler igin
mavi kod (2222) sistemi mevcuttur. Ancak bu sistemin %71,9
oraninda aktiflendigi belirlenmistir . Ulkemizde yapilan baska
bir ¢aligmanin sonucuna gore hem kardiyak arrest gelismesi hem
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genel durumda ani koétiilesme halinde en yakin telefondan “2222”
numarasi arandig1 ve bu arada ¢agri ve arama yapilan yerin bilgisi
tiim ekip tiyelerinin de ¢agri cihazlarina iletildigi bildirilmigtir 1.

Mavi kod uygulamalarinin arastirildigi birgok calismada mavi kod
¢agrilarinin biiyiik gogunlugunu arrest disi ¢agrilarin olusturdugu
saptanmis olup, bu bulgu benzeri diger ¢alisma sonuglari ile
paralellik gostermektedir'?,  Arrest dis1 cagrilarin  biiyik
¢ogunlugunu yanlis cagrilar olusturmaktadir. Acil miidahale
ekiplerinin etkinliginin degerlendirildigi bir ¢alismada ¢agrilarin
sadece %30’unun gerg¢ek arrest ¢agrisi oldugu ve mavi kod
kriterlerini sagladig1 gériilmistir ?. Calismamizda yanlis kodlar
dislandiktan sonra verilen mavi kodlarin %19,2’sinin kardiyak
arrest ve %10,8’inin solunum arresti olup mavi kod aktivasyonu
gerektirecek gergek acil durumlarin yaklasik %30 oran ile
literatiirle uyumlu oldugu goriilmiistir.

Mavi kod aramas: ile olay yerine ulasma arasinda gegen siire
o6nemlidir. Cooper’mn ¥ bu alanda yaptig1 calismada, 3 dakikadan
Once resiisitasyonu baglayan hastalara ait basar1 orani %44,5
olarak bulunmus, 3 dakikay1 gegen siirelerde ise bu oran %19,5’¢
diismiistiir.

Tiirkiye’de mevcut mavi kod sisteminin isleyisi ile ilgili
kendi kurumlarinda yapilan pratik uygulamalar ile ilgili bilgi
ve disiincelerini sorgulayan bir anket ¢alismasina katilan
katilimeilarin %63°1, ekibin olay yerine ulagma siiresini yaklagik
24 dk., %I11°1 4-6 dk., %18’1 ise 1 dk olarak belirttigi ortaya
cikarilmigtir 19, Murat ve ark. ¥ Malatya Devlet Hastanesinde
2 yil siiresince tiim mavi kod ¢agrilarinin sonuglarimi bildirdikleri
calismalarinda, toplam 180 hastay1 degerlendirmislerdir. Ekibin
hastaya ortalama ulastigi zaman 2.72 dk. olarak bildirilmistir.
Ulkemizde bir bagka iiniversite hastanesinde bildirilen 196 mavi
kod ¢agrisinin olay yerine ulasma siiresi ortalama 1.61+1.72 dk.
olarak bildirilmistir. Bizim mavi kod ¢agirilarimiz incelendiginde
olay yerine ortalama ulasma stiresi 2.76+0,95 dk olarak bulunmus
ve literatlirdeki bildirilen siireler ile benzer oldugu goriilmustiir.
Hastanemizde farkli alanlara bakan iki ekip olmasi, yatan
hasta servislerinin anestezi ekibinin bulundugu binada olmasi
onemli bir etkendir. Ayrica mavi kod c¢agrisina gidilirken ¢agri
yapilan telefona geri arama yapilarak gidilecek yerin tam olarak
ogrenilmesi de zaman kazandirmaktadir.

Schultz ve arkadaslarinin ¢alismasinda hastane i¢i arrest
vakalarinda kotii prognoz kriteri KPR siiresinin 10 dakikay1
gegmesi yani sira, yasin 60’ iizerinde olmasi ve eslik eden
hastaliklar olarak pndmoni, sepsis, bobrek yetersizligi ve kalp
hastaligi bulunmasi gosterilmistir™. Amerika Kalp Dernegi
(American Heart Association’s Get With The Guidelines-
Resuscitation-GWTG-R) kayitlarindan elde edilen verilere
gore, Amerika Birlesik Devletleri’nde hastane i¢i kardiyak
arrest olan hastalarin ortalama yast 66’dir, %58’1 erkek ve ilk
ritim ¢ogunlukla (%81) sok uygulanmayan ritim (asistoli veya
nabizsiz elektriksel aktivite) oldugu bildirilmistir ®!¢17, Bizim
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¢alismamizda hastane i¢i kardiyak arrest olan hastalarin ortalama
yast 60.00+18,63 yil idi. Hastalarin %52,9’u kadm, %47,1°1
erkek idi. Literatiirde erkek cinsiyet, daha diisiik hayatta kalma
oranlariyla iligkilendirilmistir18,19,20. 2021 yilinda yapilan yakin
tarihli bir ¢alismada 5306 hastane i¢i kardiyak arrest olgusunda
cinsiyet ile hayatta kalma orani arasinda farklilik olmadigi
ancak yas arttikga hayatta kalim oraninda azalma oldugu ve ileri
yasin sagkalimda kotii prognostik faktor oldugu bildirilmistir21.
Bizim ¢alismamizda da SDGD ile cinsiyet arasinda bir iliski
bulunmamistir. Hastane ici kardiyak arrestleri degerlendiren bir
calismada 23,554 kardiyak arrestin yas ortalamasi 74 ve erkeklerin
orani %57,2 olarak bildirilmistir.

Yasin artmasi ile hayatta kalma oraninda azalma daha dnce yapilan
bircok calismada gosterilmistir ®. Iki farkli ¢alisma 80 yasin
tizerindeki hastalarda geng olanlara gore anlamli derecede daha
disiik sagkalim bulunmus; 90 yasindan biiyiikk higbir hastanin
hayatta kalmadigi bildirilmistir ?>2%, Bizim ¢aligmamizda da en
yiiksek yasin 96 oldugu tespit edildi. Yetiskin ve ¢ocuk hasta
popiilasyonun Kkarsilastirildigi bir ¢alismada ise, cocuklarda
kardiyak arrestin ardindan hastaneden taburcu oluncaya kadar
yetigkinlere gore Onemli Olglide daha yiiksek hayatta kalma
oranlari bildirilmistir ¥,

Murat ve ark.!® ¢alismalarinda, mavi kod ¢agrisinin en ¢ok
yapildigt zaman diliminin 22-23 saatleri oldugunu tespit
etmiglerdir. Mavi kodun uygulanmasi neticesinde hastalarin
%3531 kaybedilmis, %19’u ileri yasam destegine sevk edilmis
ve %28’inde genel durumda diizelme saglanmis. Caligmacilar
bu ¢alisma sonuglarina gére, mavi kod uygulamasinin, hastanede
yatan hastalarin sonuglarinda anlamli iyilesme ile iliskili
oldugunun altin1 ¢izerek, mavi kod’un hastane kalitesi, tip
etigi, yasal sorumluluk ve hasta giivenligi agisindan isabetli ve
vazgegilmez bir standart yontem oldugunu belirtmislerdir. 2021
yilinda yapilan yakin tarihli bir ¢alismada, 5306 kardiyak arrest
olgusunun %63.8 mesai saati i¢inde ve %36.2 mesai saati diginda
oldugu bildirilmis ve bu fark istatistiksel olarak anlamli degilken;
hafta sonu gece saatlerinde ise %64 kardiyak arrest orani
istatistiksel olarak anlamli fazla oldugu belirlenmistir V. Giincel
bir ¢alismada, 3422 kardiyak arrest olgusu incelenmis ve kardiyak
arrestlerin %76 oraninda hafta i¢i meydana geldigini bildirmis
ancak bu calismacilarin yazilarinda hafta i¢i ve sonu arasindaki
farklih@r incelemedikleri tespit edilmistir ?. Her iki ¢alismada
da kardiyak arrest sikliginin hafta sonu ve mesai saati i¢inde
daha farkli olmasinin sagkalimla iliskisi bildirilmemistir®!-?,
Bizim ¢alismamizda mavi kod ¢agrilarin %86,9 gibi bir oranda
hafta i¢i ve mesai saatlerinde oldugu bununla birlikte hafta sonu
ise %55 oraninda ve gece saatlerinde daha sik oldugu tespit
edilmistir. Sonuglarimiza gore hafta sonu gece ¢agrilarinin hafta
ici gece c¢agrilarindan istatistiksel olarak anlamli olmak iizere
daha fazla oldugu belirlenmistir. Spontan dolagimin geri doniisii
gece olan kardiyak arrest olgularinda giindiiz olan olgularla
karsilastirildiginda daha az oldugu tespit edilmesine ragmen bu
fark istatistiksel olarak anlamli bulunmamustir. Hafta i¢i ve sonu
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yapilan KPR uygulama sonuglarinin sagkalimla istatistiksel
anlamli iliskisinin olmadig1 gorilmistiir.

Hastane i¢i kardiyak arrestlerde daha sik olarak ilk goriilen ritim
sok uygulanmayan ritim oldugu bilinmektedir ®'®. Hastaneden
taburcu olana kadar, hayatta kalma, sok uygulanmayan ritmi olan
hastalarda sadece %10 iken ilk ritmi sok uygulanabilir olanlarda
bu oran yaklasik %50°dir 2, Ne yazik ki, baslangicta sok
uygulanan ritim olan hastalarin orani sadece %20°dir8,9,25.
Stankovic ve ark. ?® yaptiklari, 2780 kardiyak arrest sonuglarinin
analiz edildigi ¢alismada, ilk ritmi sok uygulanabilir olan 639
hastada SDGD orani %80, sok uygulanmayan ritmi olan 2783
hastada SDGD orani1 %41 bulunmustur. Hastane i¢i kardiyak arrest
hastalarinda, ilk sok uygulanan ritmin 6ngoriiciilerinin monitdrize
izlenen hastalarda tanikli arrest ve spesifik kalp hastaliklart
icerdigi; daha ileri yas, kadin cinsiyet ve spesifik kardiyovaskiiler
olmayan hastaliklarin ise baslangicta sok uygulanmayan ritmin
ongoriiciileri oldugu tespit edilmistir.

[k ritmin sok uygulanabilir ritim olmasi ile SDGD olmasi, 30.
giin ve bir yillik sagkalim ile giiglii bir sekilde iliskili oldugu
belirtilmistir @, Bir baska ¢alismada; kardiyak arrestte ilk ritmin
asistoli ve NEA olmasi karsilastirildiginda, ilk ritim eger NEA ise,
daha yiiksek SDGD ile iliskilendirilmis, ancak 30. giin ve bir y1l
gibi uzun siireli sagkalim tizerinde fark olmadigi agiklanmigtir®®.
Ayni calismada ilk ritim ile ek hastaliklar arasinda iliski
degerlendirilmis ve komorbiditelerin ¢cogu ile ilk kardiyak arrest
ritmi arasinda bir iligki olmadig: bildirilmistir. Pulmoner hastalik,
obezite ve gastrointestinal kanser ilk asistoli ile iliskili oldugu
ancak atriyal fibrilasyon/flutter disindaki iskemik kalp hastaligi
ve kardiyak aritmilerin ise NEA ile iligkili oldugu tespit edilmistir.

Bizim c¢alisjmamizda KPR uygulanan olgularda ilk ritim
degerlendirmesinde 33 (%91,7) olguda sok uygulanmayan
ritimler, 3 (%8,3) olguda sok uygulanan ritimler belirlenmistir.
[Ik ritim olarak sok uygulanan ritim olan olgularin %33’te
SDGD tespit edildi. 1lk ritim olarak sok uygulanmayan ritim
olarak degerlendirilen olgularin %42,4’te SDGD goriildii ve
%357,6 olguda ise KPR eksitus ile sonuglandi. Degerlendirilen
ilk ritim ile SDGD arasinda istatiksel anlamlilik bulunmadi. Sok
uygulanabilir ritmin oraninin azligi mavi kod aktivasyonlarinin
geg kalindigini ya da ritim tanima becerilerinin yetersiz oldugunu
diistindiirdii. Kardiyopulmoner resiisitasyon uygulanan 36 olgu
KPR sonucuna gore ek hastaliklar agisindan degerlendirildiginde;
spontan dolagimi geri donen ve 6len olgular arasinda ek hastaliklar
acisindan anlamli istatiksel fark belirlenemedi. Spontan dolasimi
geri donen olgular ile oliim gergeklesen olgular KPR siiresi
incelendiginde istatiksel olarak anlamlilik bulunmustur.

Kardiyopulmoner resiisitasyon uygulanan hastalar ile kritik
hastalik nedeni ile endotrakeal entiibasyon endikasyonu olan
olgular karsilastirildiginda taburculuk ve o&liim oranlarina
bakildiginda istatiksel bir anlamlilik belirlenemedi. Bu sonug
hastanemizde erken uyar1 sisteminin olmamasi ile iligkili olabilir.
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Ayrica durumu koétillesen hastalara yaklagimin servise gore
degisebilmesi de iliskili diger bir neden olabilir.

Servislerdeki hemsire gozlem formlarinda kalp atim hizi, kan
basinci, solunum sayist, viicut sicakligi gibi erken uyari sistemleri
icin kullanilan parametreler takip edilmektedir. Ancak hangi
serviste hangi durumda ve ne siklikta doktora haber verildigi
konusunda elimizde kayitli bir veri bulunmamaktadir. Ayrica
¢alismamizda KPR uygulanan hasta sayimizin bu konuda daha
ayrintili yorum yapilmasi i¢in yeterli olmadig: diigiiniildd.

Fernando ve arkU® hastane i¢i kardiyak arrestlerde prognostik
faktorleri inceledikleri bir metaanaliz sonucunda; KPR
sonucu olarak genelde kisa siireli sagkalimin ele alindigini
vurgulamislardir. Ancak prognostik faktorler ile taburculuk veya
uzun siireli sagkalimdaki ve norolojik sonug arasindaki iligkiler
bilinmemektedir. Derlenen bazi galismalarda nérolojik sonuglar
degerlendirilirken farkli 6l¢ekler kullanilmis ve bu nedenle meta-
analiz yapilamamistir *®. Basarili KPR sonrasi hastalarin sonraki
yasamlarinda SPS skorlarinin 1-2 olmasi hedeflenmektedir. Bizim
calismamizda KPR yapilan olgularda taburculuk sirasinda GKS
skorlari ve 6 ay sonraki SPS skorlarina gore nérolojik durumlarinin
basarili KPR olarak degerlendirilmesi miimkiindiir. Ancak
olgu sayimmizin az olmasi ve YB siireci takibi ile kayit eksikleri
nedeniyle KPR sonuglarimi etkileyebilecek mavi kod miidahalesi
dist uygulamalar konusunda yorum yapilamamaktadir.

Bu ¢aligmanin kisitli yonleri arasinda, dahil edilen hasta sayisinin
az olmasint ve bu nedenle ¢apraz karsilastirmalarin her sonug
icin yapilamamis olmasini sayabiliriz. Ayrica spontan dolasimi
geri donen olgularin serviste veya yogun bakimda izlendikleri
stirecteki bilgiler, orada uygulanan tedavilerin yer almamasi ve
uzun dénem sagkalim ile ilgili verimizin olmamasi da kisitliliklar
arasindadir.

Sonu¢ olarak, ¢ok etkenli niteliginden dolay1 tibbi acil
sistemlerinden biri olan mavi kod uygulamalarinin hasta sonuglari
tizerindeki etkilerini incelemek degisen cok sayida etkenlere
bagl oldugu icin zordur. Hizli miidahale ekipleriyle ilgili pek
¢ok calismada en ¢ok odaklanilan konu, hastanin durumunu
bozma potansiyeline sahip olan ve kardiyak arreste neden
olabilecek durumlarin erken fark edilip tedavi edilmesi ile hastane
olimlerinin azaltilmasina yonelik alimmasi gereken Onlemler
olmustur. Hastanelerde mavi kod ekiplerinin ¢agr1 sistemlerinde
ve olay yerine hizla ulasmasi konularinda ciddi gelismeler
saglanmis olmakla birlikte, bu ¢agrilara gereksinimin azalmasi
icin erken uyari sistemlerinin kullanilmasi, ayri bir TAE ekibi
olusturulmasi, kritik hastalarin takip ve bakimlarini iyilestirerek
hastane Oliimlerini azaltabilir. Hastane oliimlerinin azaltilmasi
icin ilgili kurum ig¢i diizenli egitimlerin verilmesi de ihmal
edilmemelidir.
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Summary

Code blue is a code system that aims to increase the success of
Cardiopulmonary Resuscitation (CPR) with rapid and effective
intervention in in-hospital cardiopulmonary arrests all over the
world. Each hospital has to create a Code Blue operation suitable
for its own facilities.

Aim

In this study, it was aimed to investigate the Code Blue applications,
the reasons for the call, the quality of the intervention and the
mortality rates in Dokuz Eyliil University Hospital (DEUTF).

Materials and Methods

Code Blue calls within nine months (July 2019 - March 2020)
after ethics committee approval were prospectively examined.
Demographic data, diagnosis, comorbidities, length of stay in the
ward and, if cardiopulmonary arrest developed, characteristics
related to CPR applications were recorded. Code Blue registration
form was filled after the intervention and the data were analysed
statistically.

Of the 127 calls included in the study, 7 of them were false calls,
and 60 were calls made in the non-hospitalized patient group and
directed to the paramedic team. Code Blue calls were made due
to cardiac arrest in 23, respiratory arrest in 13, and endotracheal
intubation in 17 patients with critical general condition. Two of
these were from non-hospitalized cases.

The mean time to reach the place where the call came from was
2.76+0.95 minutes. It was determined that 63 of the 67 Code Blue
calls directed to the anaesthesia team were made from inpatient
services and 4 from intensive care units. In the initial rhythm
evaluation of the patients who underwent cardiopulmonary
resuscitation, rhythms that were not shocked in 33 cases and
shocked rhythms in 3 cases were determined. Spontaneous
circulation was restored in 15 (41.7%) of the patients who
underwent CPR, while death occurred in 21 (58.3%) cases.
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Discussion and Results

It is seen that approximately one third of the Code Blue calls
are those that comply with the Code Blue definition, while the
others are “urgent” medical help calls for patients whose general
condition deteriorates. This result is expected when there are no
separate teams for cardiac arrests and other medical emergencies.
Therefore, it may be considered to form separate teams.

In our hospital, it is necessary to detect and prevent situations that
may cause cardiac arrests at an early stage and to provide regular
in-house trainings for this purpose.

KEYWORDS: Code blue, Cardiopulmonary resuscitation, In-
hospital cardiac arrest.

Introduction

The incidence of in-hospital cardiac arrest is approximately
200,000 per year, and survival after cardiac arrest ranges from
11% to 35%. (2 Tt is stated that this significant difference between
the rates may be due to the practices that may vary from hospital
to hospital, and it is suggested that studies should be increased
in order to obtain scientific data to increase survival rates after
in-hospital cardiac arrest.®) Cardiopulmonary resuscitation (CPR)
is defined as maintaining the airway patency and supporting the
respiratory and circulatory system of a patient whose respiratory
and circulatory system has stopped for any reason.

Code Blue system has been created for emergency cardiac arrest
events that can be foreseen or unpredictable in big hospitals all
over the world and in Turkey. The application was first started in
July 2000 in Southern California, United States (USA) and is the
only code in which the colour blue is used in international colour
code applications. ¥ Its widespread use in our country has started
with service quality standards since 2008 (www.kalite.saglik.gov.
LI”)-(S)

According to an official notification by the Ministry of Health in
2009 and the Patient and Employee Safety Regulation published
in 2011, it has been made compulsory to be applied in hospitals.©
In addition, within the scope of the Ministry of Health’s Health
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Performance and Quality Directive dated 2011 and numbered
9489, the application is included in the Hospital Service Quality
Standards and is evaluated. For the development of the national
terminology and the generalization of the application, the use of
the phone activation call system numbered 2222 was approved and
adopted by the Ministry. The same number is also used throughout
Europe, and Turkey is among the first countries to implement it.

The aim of this study is to evaluate the blue Code Blue applications
in our hospital. The primary aim is to determine the reasons for the
Code Blue calls, where the calls were made and the nature of the
intervention when the Code Blue team arrived at the scene. In
addition, mortality and discharge rates after the intervention of the
Code Blue team were also examined.

Method

In this study, Code Blue notification records were kept for
18 months between 12 July 2019 and 12 January 2021 in the
Code Blue system, which is actively applied in Dokuz Eyliil
University Medical Faculty Hospital, after the approval of the
non-interventional ethics committee (decision no: 2019/14-36)
was obtained in our hospital. It was planned to be investigated
prospectively.

However, due to the declaration of the COVID-19 pandemic on
March 11, 2020 in our country, as in the whole world, and the
changes in the blue Code Blue operation in our hospital in line
with the pandemic conditions, the anticipated case collection
period was shortened and ended in March 2020. The data used
here belong to the Code Blue operation before the pandemic and
covers a period of 9 months after July 12.

The team includes an assistant doctor and anaesthesia technician
from the Anaesthesiology and Reanimation Clinic. The Code
Blue response team is re-determined every month. Apart from the
designated teams, every member of the clinic is included in the
code blue team and contributes to the intervention, if necessary.

The blue Code Blue system of our hospital is activated by coding
the 2222 internal phone number and is reflected on three separate
devices. In our clinic, the call reaches the anaesthesia resident
doctor and the anaesthesia technician at the same time. Anaesthesia
resident reaches the call place with the anaesthesia technician and
makes the necessary intervention. People who carry the dect phone
of the Code Blue are the assistants who work in the Anaesthesia
Intensive Care during working hours and know beforehand that he
is responsible for the Code Blue, and the senior resident who is on
duty in the operating room during the shift hours. As soon as the
Code Blue call is made, the calling clinic, the hospital floor where
the clinic is located and the extension phone number appear on the
blue code dect phone screen. While the response team sets out to
reach the announcement area as soon as possible, they try to find
out the situation that requires a call by calling back the number
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from which the call came. The time from the moment the call
is made until the response team reaches the call area is recorded
as the time to reach the scene. The blue code team consisting of
doctors and technicians handles CPR management and makes the
necessary CPR intervention in accordance with the algorithms.
The primary doctor and nurse of the patient are expected to have
the equipment ready at the time of the incident and to bring the
emergency carts, monitor and defibrillator to the patient when
they initiate the call. Code Blue calls given for non-hospitalized
patients/people who may be in or around the hospital gardens,
at the clinics, imaging centres or corridors outside the hospital
service fall on the call devices of the emergency service-paramedic
teams. Incoming calls for this group were defined as ‘outpatients’
in the findings section. Emergency paramedic teams make the
first intervention to the patient and call the anaesthesiologist to
the scene in case of cardiopulmonary arrest. Code Blue (CPR)
registration form is filled by the anaesthesiologist or paramedic
after all the intervention is completed. One copy of the Code
Blue (CPR) registration form is collected in the patient file and
the other copy is collected in the Code Blue team or the secretariat
deemed appropriate by the team.

Data under the following headings are recorded in the Code Blue
Registration Form. These figures were used in this study.

Evaluation of Code Blue Information

Call Information; reason for call; demographic data of the patient;
practices before the CPR (CODE BLUE) Team came; CPR
information; Code Blue team information and what has been
done after the CPR (CODE BLUE) Team arrives; what has been
done after the end of CPR, whether spontaneous circulation was
restored or not and the final status of the patient were recorded.
In addition, the duration of intensive care and hospital stay were
evaluated.

STATISTICAL ANALYSIS

Statistical analyses of the data obtained in the study were performed
using SPSS (Statistical Package for Social Sciences, Chicago, IL,
USA) Data package program SPSS (Statistical Package for Social
Science) 24.0. Frequency data were shown as numbers (n) and
percentage (%). In statistical analysis; Chi-square test was used in
the analysis of the data obtained by counting.

5. RESULTS

Of the 127 calls included in this study, 7 (5.5%) were considered
as false calls and 120 (94.5%) were considered correct calls.

After excluding accidental calls, 23 (19.2%) of the remaining
120 Code Blue calls were cardiac arrest, 13 (10.8%) respiratory
arrest, 17 (14.2%) planned endotracheal intubation in the patient
whose general condition became critical. (ETT), 6 (5%) were
given due to vascular access and 4 (3.3%) due to mechanical
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ventilator adjustment (Table 1). Sixty, 60 (50%) of the Code Blue
code calls were evaluated as calls given for the non-hospitalized
patient group and were directed to the paramedics. Two of these
cases were cardiac arrest and 1 was determined as a false call.
For patients with cardiac arrest, we were called by the paramedic
and included in the intervention. Two patients with cardiac arrest,
who were not hospitalized, were included in the group of patients
with cardiac arrest in which the Anaesthesiology and Reanimation
team intervened. Out of 120 calls identified as correct Code Blue
calls, 63 (52.9%) of the patients were female and 56 (47.1%) were
male. The mean age of the patients was determined as 60.00+18.63
years. When the age distribution of the patients was examined, the
lowest age was 15 and the highest was 96. The mean age of the
females in the Code Blue calls which was included in the study
was 60.34+20.29 years, and the average age of the male cases
was 59.60+16. There was no statistically significant difference
between male and female cases in terms of mean age (p=0.828).
When the blue Code Blue made cases without hospitalization are
examined; Code Blue was given in 20 cases because of syncope,
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According to this table, the appropriate Code Blue call was made
for 36 cases (cardiac arrest and respiratory arrest). Since there is
no separate emergency medical team for cases such as planned
intubation, mechanical ventilator adjustment, and vascular access
in critically ill patients, Code Blue call was made again.

Considering the time it took to reach the announcement area of the
Code Blue team, the mean time to reach was 2.76+0.95 minutes.
Out of the 127 Code Blue calls, to the 62 of them Anaesthesiology
and Reanimation team went, and to the 60 of them emergency
paramedic team went. The areas with the Code Blue are shown
in Table 2 and the rates of the services called are indicated. It
was determined that 4 of the calls (3.1%) were from places where
Code Blue should not be called, such as coronary, thoracic,
cardiovascular or internal medicine intensive care unit, and these
codes were for patients who could not undergo endotracheal
intubation during cardiac arrest.

Table 2. Code Blue Call Places

15 cases with presyncope, 12 cases with chest pain, worsening - -
with chest pain, 8 cases with seizures, 2 cases falling from their Code Blue location n (%)
level, 2 cases hitting their head after falling from a height, and 1 Inpatient Services (n:63 %49,7)
call was a false Code Blue call. It was determined that 2 Code Blue N - S
cases who fell from height had cardiac arrest.  After excluding Orthopedics 13 (%10,2)
1 false Code Blue, 33 of the patients were discharged from the Infectious Diseases 9 (%7,1)
emergency department with the recommendation of outpatient S
control, and 7 were treated by hospitalization. While one patient Hematology-Oncology 8 (%6.3)
with cardiac arrest died in the emergency room, the other patient Pulmonology 8 (%6,3)
was transporteq to the? intensive care unit by providing Return of General Surgery 7 (%5.5)
Spontaneous Circulation (ROSC).
Neurosurgery 4 (%3,1)
On the other hand, 17 patients refused to be treated in the o
emergency department and the treatment was seized. Gastroenterology-Rheumatology 3 O024)
Eye diseases 3 (%2,4)
Table 1. Reasons To Make Code Blue Calls
Neurology 2 (%1,6)
Call Reason n (%) -
Gynecology and Obstetrics 2 (%1,6)
Cardiac arrest (2 cases without 23 (%181
hospitalization) (7%18,1) Cardiovascular Surgery 1 (%0,8)
Respiratory arrest 13 (%10.2) Ear, nose, and throat 1 (%0,8)
. . o
Planned ETT in the critically ill 17 (%13,4) Hemodialysis Unit 1 (%0.8)
Cardiology 1 (%0,8)
Vascular access 6 (%4,8) -
Intensive care 4 (%3,1)
Mechanical ventilator setting 4 (%3,1) Cases without hospitalization
:60 %47,2
Cases without hospitalization (o 0d47.2)
(After cardiac arrest and false code 57 (%44,9) Polyclinics 53(%41,7)
rule out) Hospital Garden 7 (%5.5)
False code 7 (%5,5)
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The time distribution of the Code Blue call is shown in
Table 3. It was determined that weekend night calls were
statistically significantly higher than weekday night calls
(p<0.001).

Table 3. Distribution of Code Blue announcements during
weekdays and weekends during working and shift hours

Weekday Weekend Total
08:00-16:00 93 (%86,9) 9 (%45) 102 (%80,3)
16:00-08:00 14 (%13,1) 11 (%55) * 25 (%19,7)
Total 107 (%100) | 20 (%100) 127 (%100)

No statistically significant difference was found between day and
night when the ROSC ratios of the patients who underwent CPR
were examined.

Table 4. Characteristics of day-night and weekday-weekends with
ROSC rates/results during CPR.
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CPR Result

ROSC n (%) | Death n (%) | Total n (%)
Night 5 (%38.5) 8 (%61,5) 13 (%100)
Daytime 10 (%43,5) 13 (%56,5) 23(%100)
Total 15 (%100) 21 (%100) 36 (%100)
Weekday 14 (%46,7) 16 (%53,3) 30 (%100)
Weekend 1 (%16,7) 5 (%83.3) 6 (%100)
Total 15 (%41,7) 21 (58,3) 36 (%100)

Of the 36 patients who underwent CPR, 30 (83.3%) underwent
weekday CPR and 6 (16.7%) had weekend CPR. When the results
of the patients who underwent CPR were examined, no statistical
significance was found between weekdays and weekends
(p= 0.174), (Table 4). Of the 20 male patients who underwent
cardiopulmonary resuscitation, 9 (45%) had spontaneous
circulation, and 11 (55%) were considered to be exitus. Among
16 female patients who underwent CPR, 6 (37.5%) patients with
spontaneous circulation and 10 (62.5%) patients who died were
determined. When the CPR results of male and female subjects
were examined, no statistical significance was found (p=0.650).

When the clinical conditions and additional diseases of the
patients in the inpatient services and intensive care units to which
the Code Blue was called were examined, it was observed that
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cardiovascular system diseases in 40 (71.4%) patients, renal
system diseases in 20 (35.7%) patients, endocrine diseases in
19 (33.9%) patients were found to accompany. Other additional
diseases consisted of cancers, muscle diseases, rheumatological
system disorders, cerebral palsy and osteomyelitis.

The relation between cardiopulmonary resuscitation results and the
first thythm is presented in Table 5. In the first rhythm evaluation
of the patients who underwent cardiopulmonary resuscitation,
rhythms that were not applied shock were determined in 33 (91.7%)
cases, and rhythms in which shock was applied in 3 (8.3%) cases
(Table 5). No statistical significance was found between the first
rhythm evaluated and the result of CPR (p=0.760)

Table 5. Characteristics of CPR results and first rhythm

CPR Results
ROSC n (%) | Death n (%) | Total n (%)
Shocked . . ]
Rhythms 1(%333) | 2(%667) | 3(%100)
Non-shocked . . .
Rhythms 14 (%42,4) | 19(%57,6) | 33 (%100)
Total 15 (%41,7) | 21(%58,3) | 36 (%100)

When the CPR time was examined for the cases whose spontaneous
circulation returned, it was determined as 18.20+14.74 minutes.
When the CPR time of the patients who died after cardiopulmonary
resuscitation was examined, it was determined as 44.81+8.39
minutes.

When the CPR duration of the cases whose spontaneous circulation
returned and the cases with death were examined, statistical
significance was found (p<0.001).

When the duration of hospitalization before cardiac arrest in
the patients who underwent cardiopulmonary resuscitation
was examined, it was determined that the mean duration of
hospitalization was 18.67+11.23 days in the patients with ROSC,
and 17.52+14.85 days in the patients who were reported as death
after CPR. There was no statistically significant difference in
terms of hospitalization time among the patients who underwent
cardiopulmonary resuscitation (p=0.046).

When the group of 36 (67.9%) patients that underwent
cardiopulmonary resuscitation was evaluated (67.9%) it was
determined that 4 (11.2%) patients were discharged. When 17
(32%) patients who underwent emergency/elective intubation
without CPR and had Code Blue call for non-cardiac arrest
reasons were evaluated, it was seen that 5 (29.5%) patients were
discharged from the hospital. Eight of the patients who died had
arrest during the intensive care follow-ups, and 4 of them had re-
arrest in the service follow-ups until a place was available in the
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intensive care units, and they were recorded as "dead’ as a result
of CPR. We received no more Code Blue calls for these cases.
When the patients who underwent cardiopulmonary resuscitation
and those with respiratory arrest/critical endotracheal intubation
indication were compared, no statistical significance could be
determined when the discharge and death rates were examined
(p=0.442) (Table 6).

Table 6. Comparison of patients with and without CPR requirement
in terms of discharge and death rates
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Discharge Death Total
n (%) n (%) n (%)

CPR cases 4(%11,2) 32(%388,8) 36(%100)
Respiratory
arrest o o o
and ETT 5(%29,5) 12(%70,5) 17(%100)
indication
Total 9(%17) 44(%83) 53 (%100)

In 4 (11.2%) patients who underwent CPR due to cardiac arrest,
GCS scores at discharge were 14+0.5, and SPS values 6 months
later were 1.25+0.5. While 5 (29.5%) of the patients who were
intubated due to respiratory arrest and underwent elective
intubation (Table 6) were discharged, their GCS scores were 15
and SPS scores were 1.

DISCUSSION

In this study, the status of in-hospital code blue calls over a
9-month period was examined. Of the given Code Blue calls, 23
(19.2%) were cardiac arrest, 13 (10.8%) were respiratory arrest.
All these calls were found to be in full compliance with the Code
Blue code search criteria. Other calls are ‘Code Blue ¢ calls, such
as elective intubation of the critically ill patient, vascular access
and mechanical ventilator adjustment, which are an indication
to call an emergency medical team. Despite this, the mean time
for the Code Blue team to reach the announcement area was
2.76%0.95 minutes.

The incidence of in-hospital cardiac arrest has been reported
as follows in some studies conducted in recent years; between
2008 and 2017 in the USA, 292,000 or 9-10 out of 1000
hospitalizations per year had cardiac arrest.”® In the United
Kingdom in 2011-2013, cardiac arrest was reported 3.6 out of 1000
admissions.® In our hospital, a total of 58,875 hospitalizations
were made during the 9-month period of the study, and when it
is calculated according to the cardiac arrests which called for the
Code Blue, a rate of 0.57 per 1000 patients is obtained. However,
in our hospital, the number of cardiac arrests without a Code Blue
call is unknown. Yet, it is thought that the reason for this could
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be the short length of the study and the inadequacy in keeping
records.

In the light of the information obtained from a survey study with
the participation of 180 people from various institution hospitals
throughout Turkey, 97.6% of the hospitals have the Code Blue
(2222) system for in-hospital cardiac arrests.

However, it was determined that this system was activated at
a rate of 71.9%. 19 According to the results of another study
conducted in our country, it was reported that in case of cardiac
arrest and sudden deterioration in general condition, “2222” was
dialled from the nearest phone available, and in the meantime, the
information of the call and the place where the call was made was
conveyed to the pagers of all the Code Blue team members.'V

In many studies investigating Code Blue practices, it was
determined that the majority of Code Blue calls were non-arrest
calls, and this finding is in line with the results of other similar
studies."1? The vast majority of these non-arrest calls are false
calls. In a study evaluating the effectiveness of emergency
response teams, it was seen that only 30% of the calls were real
arrest calls and met the Code Blue criteria.(®

In our study, 19.2% of the Code Blue calls made after excluding
false codes were cardiac arrest and 10.8% were respiratory arrest.
It has been observed that the real emergency situations that will
require Code Blue activation are compatible with the literature
with a rate of approximately 30%.

The time between calling Code Blue and reaching the scene of the
case is important. In the study conducted by Cooper ¥, the success
rate of patients whose resuscitation started within 3 minutes was
found to be 44.5%, and this rate decreased to 19.5% in times
longer than 3 minutes. 63% of the participants, who participated
in a survey questioning their knowledge and thoughts about the
practical applications made in their own institutions regarding the
functioning of the current blue code system in Turkey, stated that
the team’s arrival time to the scene was approximately 24 minutes,
11% of the participants stated the time as 4-6 minutes and 18% of
them stated it as 1 minute. 1© Murat et al.!" In their study in which
they reported the results of all Code Blue calls in Malatya State
Hospital for 2 years, evaluated a total of 180 patients. The average
time the team reaches the patient was reported as 2.72 minutes.
The mean time to reach the scene of 196 Code Blue calls reported
in another university hospital in our country has been reported as
1.61£1.72 minutes. When our Code Blue calls were examined,
the mean time to reach the scene was found to be 2.76+0.95
minutes, and it was found to be similar to the times reported in
the literature. It is an important factor that in our hospital there
are two teams responsible for different areas and that the inpatient
services are in the building where the anaesthesia team is located.
In addition, it also saves time to make a call back on the way to the
Code Blue scene to get to the exact location of the case.
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In the study of Schultz et al., poor prognosis criteria in in-hospital
arrest cases were shown to be over 10 minutes of CPR, as well
as being over 60 years old and comorbidities such as pneumonia,
sepsis, kidney failure, and heart disease. ¥

According to data from the American Heart Association’s Get With
The Guidelines-Resuscitation-GWTG-R registries, the mean age
of patients with in-hospital cardiac arrest in the United States is
66, with 58% male and first thythm mostly (81%) reported a non-
shocked rhythm (asystole or pulseless electrical activity)®!6:17)

In our study, the mean age of patients with in-hospital cardiac
arrest was 60.00£18.63 years. 52.9% of the patients were female
and 47.1% were male. Male gender has been associated with lower
survival rates in the literature.'®#1°2% In a recent study conducted in
2021, it was reported that there was no difference between gender
and survival rate in 5306 in-hospital cardiac arrest cases, but the
survival rate decreased by increasing age, and advanced age was a
poor prognostic factor in survival. @D

In our study, there was no relationship between ROSC and gender.
In a study evaluating in-hospital cardiac arrests, the mean age of
23,554 cardiac arrests was 74 years and the ratio of men was
57.2%.

A decrease in the survival rate with increasing age has been
shown in many previous studies.!'® Two different studies found
significantly lower survival in patients over 80 years of age than
younger ones and these studies reported that no patients older than
90 years survived. ®>* In our study, the highest age was found
to be 96. In a study comparing the adult and paediatric patient
population, significantly higher survival rates from cardiac arrest
to hospital discharge were reported in children than in adults.®®

Murat et al."¥ In their study, found that the most frequent Code
Blue call was made between the hours of 22.00-23.00. As a result
of the implementation of the Code Blue, 53% of the patients
died, 19% were referred to advanced life support, and 28% had
improved general condition. According to the results of this
study, the researchers underlined that Code Blue is associated
with a significant improvement in the results of hospitalized
patients and stated that Code Blue is an accurate and indispensable
standard method in terms of hospital quality, medical ethics, legal
responsibility and patient safety.

In a recent study conducted in 2021, it was reported that 5306
cardiac arrest cases were within working hours in 63.8% and
36.2% of them happened within shift hours. This difference was
not statistically significant. It was determined that the rate of
cardiac arrest was statistically significantly higher by 64% during
the weekend night hours.??

In a recent study, 3422 cardiac arrest cases were examined and
reported that 76% of cardiac arrests occurred on weekdays, but it
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was found that these researchers did not examine the difference
between weekdays and weekends in their articles.®

In both studies, the difference in cardiac arrest frequency
during weekends and working hours was not associated with
survival.?'? In our study, it was determined that 86.9% of the
Code Blue calls were made during the weekdays and working
hours, but it was 55% more frequent at the weekends and at night.
According to our results, it was determined that the weekend night
calls were statistically significantly higher than the weekday night
calls. Although it was determined that the return of spontaneous
circulation was less in night time cardiac arrest cases with
nocturnal return than in day time cases, this difference was not
statistically significant.

It was observed that the results of CPR performed on weekdays
and at the end of the week did not have a statistically significant
relationship with survival. It is known that the first rhythm seen
more frequently in in-hospital cardiac arrests is the non-shock
rhythm.®!® Survival to hospital discharge is only 10% in patients
with a non-shockable rhythm, compared with approximately 50%
in patients with a shockable first rhythm.®*? Unfortunately, the
proportion of patients with a shocked rhythm at the beginning is
only 20%.®929

In a study by Stankovic et al.?® in which 2780 cardiac arrest
results were analysed, the rate of ROSC was 80% in 639 patients
whose first rhythm was shockable, and 41% in 2783 patients with
non-shock rhythm. In hospital cardiac arrest patients, predictors
of first shock rhythm included witnessed arrest and specific heart
diseases in monitorized patients. Older age, female gender, and
specific non-cardiovascular diseases were found to be predictors
of baseline non-shock rhythm.

The initial rhythm being a shockable rhythm was strongly
associated with ROSC and 30-day and one-year survival®. In
another study; When the first rhythm in cardiac arrest was asystole
and NEA, if the first rhythm was NEA, it was associated with
higher ROSC, but there was no difference in long-term survival
such as 30 days and one year.?®

In the same study, the relationship between the first rhythm and
additional diseases was evaluated and it was reported that there
was no relationship between most of the comorbidities and the
first cardiac arrest rhythm.

Pulmonary disease, obesity, and gastrointestinal cancer were
associated with initial asystole, but ischemic heart disease and
cardiac arrhythmias other than atrial fibrillation/flutter were
associated with NEA. In our study, in the first rhythm evaluation
of patients who underwent CPR, rhythms that were not shocked
were determined in 33 (91.7%) cases, and shocked rhythms were
determined in 3 (8.3%) cases. ROSC was detected in 33% of
the cases with shock applied rhythm as the first thythm. ROSC
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was observed in 42.4% of the patients who were evaluated as the
rhythm without shock as the first rhythm, and CPR resulted in
exitus in 57.6% of the cases.

There was no statistical significance between the first rhythm
evaluated and the ROSC. The low rate of shockable rhythms
suggested that Code Blue activations were delayed or rhythm
recognition skills were insufficient.

When 36 patients who underwent cardiopulmonary resuscitation
were evaluated in terms of additional diseases according to the
results of CPR; no statistically significant difference could be
determined between the patients whose spontaneous circulation
returned and those who died in terms of additional diseases. When
the CPR duration of the cases whose spontaneous circulation
returned and the cases with death were examined, statistical
significance was found. When the patients who underwent
cardiopulmonary resuscitation were compared with those with
an indication for endotracheal intubation due to critical illness,
and the rates of discharge and death were examined, no statistical
significance could be determined. It was determined that this
result may vary according to the lack of an early warning system
in our hospital. Also the approach to patients with worsened
condition may vary in different wards. Parameters used for early
warning systems such as heart rate, blood pressure, respiratory
rate, and body temperature are monitored in nurse observation
forms in the wards. However, we do not have any recorded data
in which ward, which situation and how often the doctor was
informed. In addition, it was thought that the number of patients
who underwent CPR in our study was not sufficient to make a
more detailed comment on this issue.

As aresult of a meta-analysis in which Fernando et al™® examined
the prognostic factors in in-hospital cardiac arrests; they
emphasized that short-term survival is generally considered as a
result of CPR.  However, the relationships between prognostic
factors and neurological outcome at discharge or long-term survival
are unknown. In some of the included studies, different scales
were used when evaluating neurological outcomes, and therefore
a meta-analysis could not be performed !®. After successful CPR,
it is aimed to have SPS scores of 1-2 in the later life of the patients.
In our study, it is possible to evaluate the neurological status of
patients who underwent CPR as successful CPR according to the
GCS. However, due to the small number of cases and the lack
of follow-up and recording of the ICU process, no comment can
be made on practices other than Code Blue intervention that may
affect CPR results, scores at discharge and the SPS scores after 6
months. Among the limitations of this study is that only a small
number of patients were included and therefore cross-comparisons
could not be made for all outcomes. In addition, the information
about the period when the patients whose spontaneous circulation
returned were followed in the wards or intensive care unit, the
lack of treatment applied there, and the lack of data in long-term
survival are among the limitations.
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As a result, it is difficult to examine the effects of Code Blue
applications, which is one of the medical emergency systems due
to its multi-factorial nature, on patient outcomes, as it depends on
many factors. In many studies related to rapid response teams,
the most focused issue has been the early detection and treatment
of conditions that have the potential to deteriorate the patient’s
condition and that may cause cardiac arrest, and the measures
to be taken to reduce hospital deaths. Although significant
improvements have been made in the call systems of Code
Blue teams in hospitals and their rapid access to the scene, the
use of early warning systems to reduce the need for these calls,
the creation of a separate TAE team, the care and follow-up of
critically ill patients can reduce hospital deaths. In order to reduce
hospital deaths, regular in-house trainings should not be neglected.
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Ozet

Giris- Amag: Kardiyak arrest sonrasi spontan dolagimin geri
doniisiiyle birlikte hastanin yogun bakim siireci baglar. Post
kardiyak arrest sendromun ciddiyetine bagli olarak bir¢ok
hastaya c¢oklu organ destegi gerekebilmekte ve uygulanan
tedavilerin ndrolojik sonuglar iizerine dnemli etkileri olmaktadir.
Calismamizda hastane i¢i gelisen arrest sonrast spontan
dolagim saglanan hastalarin ndrolojik sonuglar1 ve yogun bakim
mortalitesinin degerlendirilmesi amaglandi.

Gerec- Yontem: 2014-2020 yillart arasinda hastane i¢i kardiyak
arrest gelisen ve spontan dolagim dondiikten sonra Anestezi
yogun bakim {iinitemizde izlenen hastalar retrospektif olarak
degerlendirildi. Yogun bakimimizda KPR sonras1 hastalar tedavi
protokoliimiize uygun olarak izlendi. Yogun Bakim veri tabanimiz
iizerinden hastalara ait demografik veriler, Acute Physiology and
Chronic Health Evaluation IT (APACHE II) ve Glaskow koma
skorlart (GKS), yogun bakimda kalig siiresi ve mortaliteleri
kaydedildi.

Bulgular: Kayitlar eksiksiz olan 49 hasta incelendi. Hastalarin
yas ortalamas1 67,43+19.9, % 46,9°u (n:23) kadmn, % 53,11 (n:26)
erkekti. Komorbidite % 36,6 ile (n:18) en sik HT idi. Ortalama
APACHE 1I skoru 28.52+9.8 saptandi. Hastalarin % 87,8’sinde
(n:43) yatis sirasinda GKS <8 in altinda idi. Yetmis ikinci saat
GKS degerlendirildiginde hastalarin % 75,4’tinde (n:37) GKS
<8, % 20,3’tinde (n:10) GKS 9-12 arasi, % 4’iinde ise (n:4) GKS
13 idi. Ortalama yogun bakim yatig siiresi 10,12+9,6 giindii.
Hastalarin % 55,1°1 (n:27) eksitus, % 44,9’u (n:22) ortalama GKS
12+3,4 ile yogun bakimdan taburcu edildi. Hastalarin % 31,8’1
(n:7) trakeostomili spontan solunumda veya ev tipi ventilatorle
taburcu edildi.

Sonuc: Arastirmamizda hastane ici kardiyak arrest sonrast yogun
bakimdan taburculuk orant % 44.9 idi ve literatiir ile benzerdi.
Resiisitasyon sonrasinda kotii ndrolojik prognoza sahip olacagi
ongoriilen ve/veya kalict vejetatif durumdaki hastalar igin III.
Basamak yogun bakimdan rehabilitasyon {initelerine nakil icin
yasal diizenlemelere ve ulusal kilavuzlara ihtiya¢ duyulmaktadir.

Anahtar kelimeler: Hastane-i¢i kardiyak arrest, Yogun bakim,
Mortalite
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Abstract

Introduction: The intensive care process begins with the return
of spontaneous circulation after cardiac arrest. Depending on
the severity of post-cardiac arrest syndrome, many patients may
require multi-organ support and the treatments applied have
significant effects on neurological outcomes. In our study, we
aimed to evaluate the neurological outcomes and intensive care
mortality of patients with spontaneous circulation after in-hospital
cardiac arrest.

Material/Method: Patients who developed in-hospital cardiac
arrest between 2014 and 2020 were followed up in our anesthesia
intensive care unit after spontaneous circulation returned were
evaluated retrospectively. After CPR in our intensive care
unit, we followed the patients up under our treatment protocol.
Demographic data of the patients, Acute Physiology and Chronic
Health Evaluation II (APACHE II) and Glasgow coma scores
(GCS), length of stay in the ICU and mortality were recorded
through our intensive care database.

Results: We analyzed files of 49 patients with complete records.
The mean age of the patients was 67.43 £19.9 years, 46.9% (n:23)
were female and 53.1% (n:26) were male. The most common
comorbidity was HT with 36.6% (n:18). The mean APACHE II
score was 28.52 + 9.8. GCS was <8 at the time of hospitalization
in 87.8% (n:43) of the patients. When the seventy-second hour
GCS was evaluated, 75.4% (n:37) of the patients had a GCS <8,
20.3% (n:10) had a GCS of 9-12, and 4% (n:4) had a GCS of
13. The mean intensive care unit stay was 10.1249.6 days. 55.1%
(n:27) of the patients died. 44.9% (n:22) were discharged from
the intensive care unit with a mean GCS of 12+3.4. 31.8% (n:7)
of the patients were discharged with tracheostomy spontaneous
breathing or home ventilator.

Conclusion: In our study, the rate of discharge from the intensive
care unit after in-hospital cardiac arrest was 44.9% and was
like the literature. There is a need for legal regulations and
national guidelines for the transfer from tertiary intensive care to
rehabilitation units for patients who are predicted to have a poor
neurological prognosis after resuscitation and/or in a permanent
vegetative state.

Keywords: In-hospital cardiac arrest, Intensive care, Mortality
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Giris

Kardiyak arrest sonrasi spontan dolasimin geri doniisiiyle birlikte
hastanin yogun bakim takip siireci baglar. Kardiyopulmoner
restisitasyon (KPR) yapilan hastalarda kardiyak arreste bagli
beyin hasari, miyokard disfonksiyonu, sistemik iskemi/
reperfiizyon yanitini iceren post kardiyak arrest sendromu gelisir.
Bu sendromun ciddiyetine bagli olarak bir¢ok hastada ¢oklu organ
destegi gerekebilmekte ve resiisitasyon sonrast bakim déoneminde
uygulanan tedavinin ndrolojik sonuglar iizerine dnemli etkileri
olmaktadir . Kardiyak arrest sonrasi beyin hasari, kardiyak
arrest sonrast hayata dondiiriilen hastalarda ana 6lim nedenidir
ve akut donemde hayatta kalan hastalarda uzun siireli sakatligin
en onemli nedenidir @. Kardiyak arrest sonrasi bakim altta yatan
nedenin belirlenmesine, hemodinamik ve solunum desteginin
saglanmasina, potansiyel olarak noroprotektif stratejilerin
uygulamasina odaklanir. Hedefe yonelik sicaklik ydnetimi,
akciger koruyucu mekanik ventilasyon stratejileri, hemodinamik
ve metabolik parametrelerin optimizasyonu ile birlikte erken
perkiitan koroner reperfiizyon anjiografisi gibi yaklasimlar sag
kalimi ve norolojik sonuglari iyilestirmektedir ©. Resiisitasyon
sirasinda ve sonrasindaki 6zverili ¢aligmanin nihai hedefi kabul
edilebilir bir norolojik sag kalim elde etmektir. Avrupa’da hastane
ici kardiyak arrest sonrast 30 giinliikk sag kalim/hastaneden
taburculuk oran1 % 15 ila % 34 arasinda degismektedir ®. Ancak
kardiyak arrestten kurtulan bazi hastalarda, hipoksik iskemik
beyin hasar1 ve reperfiizyon hasarinin bir sonucu olarak noérolojik
defisitler kalmaktadir. Resiisitasyon sonrasi bakim kilavuzlar
serebral performans kategorisi (SPK) skoru veya modifiye Rankin
olgegi (mRO) kullamlarak arastirma amach olarak kardiyak
arrest gecirenlerin  norolojik  fonksiyonlarinin  dl¢tilmesini
o6nermektedir®. Norolojik fonksiyonlarinin degerlendirilmesinde
iyl serebral performanstan beyin Oliimiine kadar degisen bes
puanlik bir 6l¢ek olan SPK skoru siklikla kullanilir. SPK-1 (tam
iyilesme veya hafif sakatlik) ve SPK- 2 (orta derecede sakatlik
ancak gilinliik yagam aktivitelerinde bagimsiz) iyi klinik sonuglar
ile iliskilendirilir iken; SPK- 3 (siddetli sakatlik; giinliik yasam
aktivitelerinde bagimli), SPK-4 (kalic1 vejetatif durum) ve SPK-5
(6lim) kotii klinik sonuglar olarak kabul edilir ¢7. Calismamizda
hastane i¢i gelisen arrest sonrasi spontan dolagimi saglanan ve
yogun bakima kabul edilen hastalarin taburculuk sirasindaki
norolojik ve biligsel sonuglart ve yogun bakim mortalitesinin
degerlendirilmesi amaglanmaistir.

Gere¢-Yontem:

Dokuz Eyliil Universitesi 2021/25-07 nolu yerel etik kurulu
onayindan sonra 2014-2020 yillart arasinda hastane i¢i kardiyak
arrest gelisen ve spontan dolagim dondiikten sonra Anestezi
yogun bakim iinitemizde izlenen tiim hastalar retrospektif olarak
degerlendirildi. Kardiyak arrest sonrasi yogun bakima yatan
15 hasta veri eksikligi nedeniyle galisma dis1 birakildi. DEU
Yogun Bakim veri tabani iizerinden ve hasta takip kartlarindan
hastalara ait demografik veriler, Acute Physiology and Chronic
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Health Evaluation II (APACHE I1), yatis, yetmis ikinci saat ve
cikis Glaskow Koma Skoru (GKS), yogun bakimda kalis siiresi,
yogun bakimdan taburculuk sirasindaki norolojik durumlari
ve mortaliteleri kaydedildi. Yogun bakimimiza yatis1 yapilan
post-KPR hastalar, Avrupa Resiisitasyon Konseyi ve Avrupa
Yogun Bakim Dernegi 2015 resiisitasyon sonrasi bakim klavuzu
dogrultusunda takip edilmektedir®”. Restisitasyon sonrasi
sicaklik  yonetimi ig¢in 35,5°C hedeflenmektedir. Sicaklik
yonetimi eksternal sogutucular ile saglanmakta, ilk 72 saatlik
siire igersinde hipertermiye izin verilmemektedir. Invaziv
hemodinamik monitdrizasyon ve dinamik sivi yaniti yontemleri
ile hemodinamik agidan optimizasyon saglanmaya c¢alisiimakta ve
stvi tedavisi diizenlenmektedir. Ortalama arter basinci>65mmHg
ve> 0.5 mL/kg/s idrar ¢ikisi hedeflenmektedir. Mekanik ventilator
yonetiminde arter kan gazi ve end-tidal CO, monitérizasyonu
esliginde normoksi ve normokarbiyi hedefleyen akciger koruyucu
mekanik ventilasyon stratejisi izlenmektedir. Kan glukoz
diizeyi 140-180 mg/dL olacak sekilde siirdiiriilmektedir. Rutin
antiepileptik kullanilmamakta ancak resiisitasyon sonrasi klinik
olarak nobet aktivitesi goriilen hastalar levatirasetam ile tedavi
edilmektedir. Arastirma sonucu elde edilen verilerin istatiksel
analizi i¢in Statistical Package for Social Sciences for Windows
26.0 (SPSS) paket program kullanildi. Shapiro Wilkson testi ile
verilerin normal dagilimi degerlendirildi. Veriler degerlendirilirken
tanimlayici istatistiksel analizde ortalama, standart sapma olarak
verildi. Kategorik verilerin degerlendirilmesinde Ki-kare testi,
stirekli parametrik degiskenlerin degerlendirilmesinde bagimsiz
drneklerde t testi uygulandi. Istatistiksel olarak anlamlilik degeri
p<0,005 kabul edildi.

Bulgular:

Arastirmamiza 49 hasta dahil edildi. Hastalarin yas ortalamasi
67,43 £19.9 ve % 46,9’u (n:23) kadin, % 53,1°1 (n:26) erkekti.
Hastalarin komorbiditeleri incelendiginde % 36,6 (n:18) ile en sik
HT, ikinci siklikta % 22,4 (n:11) ile HT+DM birlikteligi saptandi.
Hastalarin % 16’sinda (n:8) malignite mevcuttu. Hastalarin
% 16,3’linde (n:8) ise herhangi bir komorbidite saptanmadi.
Yogun bakim yatisi sonrasinda hastalarin ortalama APACHE II
skoru 28,52 £9,8 idi. (Tablo 1)
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Tablo 1. Hastalarin demografik verileri

Demografik veriler n=49

Yas 67,43£19,9
Cinsiyet n (%)

Kadm 23 (46.9%)

Erkek 26 (53.1%)
APACHE II* skoru 28,52+9,8
Komorbidite

Hipertansiyon 18 (36.6%)

DM + Hipertansiyon 11 (22.4%)

Malignite 8 (16%)

KOAH 2 (4.1%)

KC-S 2 (4.0%)

Diger (OSAS- HB S) 2 (4.0%)

Komorbidite yok 8 (16%)

* Acute Physiology and Chronic Health Evaluation I1

Hastalarin % 87,8’sinde (n:43) yatis sirasinda GKS<8’in altinda
idi. Yetmis ikinci saat GKS degerlendirildiginde hastalarin
% 75,4 tinde (n:37) GKS <8, % 20,3’tinde (n:10) GKS 9-12 aras,
% 4’tinde ise (n:4) GKS 13 ve iizeri olarak saptandi. Hastalarin
ortalama yogun bakim yatis siiresi 10,12 +9,6 giindii. Hastalarin
% 55,1’1 (n:27) exitus oldu, % 44,9’u (n:22) GKS 12 +3.4 ile
yogun bakimdan taburcu edildi. Exitus olan 27 hastanin ortalama
yogun bakim yatis stiresi 8,52 £10,8 glindii. Yogun bakim takibi
stiresince %2 (n:1) hastaya beyin 6liimil tanisi kondu. Yogun
bakimdan taburcu edilen hastalarin % 54,6’sinda (n:12) GKS 13
ve lizerindeydi ve taburculuk sirasindaki SPK skoru 1-2 olarak
degerlendirildi. Yogun bakimdan taburcu edilen hastalarin

% 45,4’ iinde (n:10) GKS 12 ve altindaydi ve taburculuk sirasindaki
SPK skoru 3-4 olarak degerlendirildi. Hastalarin % 31,8’ (n:7)
trakeostomi agilarak yogun bakimdan taburcu edildi. Trakeostomi
acilarak yogun bakimdan taburcu olan 7 hastanin ortalama yogun
bakim yatis siiresi 18,57 £7,6 giindii. Calisma grubumuzdaki
hastalarin yas ve cinsiyetlerinin yogun bakim mortalitesi ile
iliskisi degerlendirildiginde istatistiksel olarak anlamli bir iligki
bulunmadi. Ayrica sag kalan hastalarda cinsiyetin taburculuk
sirasindaki noérolojik sonuglar tizerine etkisinin olmadigi bulundu.
Exitus olan hastalarin APACHE II skoru 32,3+10,3 taburcu
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olan hastalarin APACHE II skorundan 23,6+6,8 anlamli yiiksek
bulundu (p=0,002). Exitus olan hastalarin yatis GKS’1 3,3+1,5
taburcu olan hastalarin yatis GKS’mdan 5,5+3,5 anlamli diisiik
saptand1 (p=0,004). Benzer sekilde exitus olan hastalarin 72. saat
GKS’13.4+1.6 taburcu olan hastalarin 72.saat GKS’indan 7.7+£3.9
anlaml diisiik bulundu (p=0,001). (Tablo 2)

Tablo 2. APACHE II, GKS ile Yogun bakim mortalitesinin
karsgilastirilmast

Yogun Bakim Mortalitesi p
Taburcu Exitus
APACHE 11 23,6+6,8 32,3 +10,3 0,002
GKS yatis an1 5,5+3,5 3,3+1,5 0,004
GKS 72.saat 7,7£3,9 3,4+1,6 0,001

*Bagimsiz gruplarda t test

Tartisma

Hastane ici kardiyak arrest sonrasi sag kalim digiiktiir.
Arastirmamizda hastane i¢i kardiyak arrest sonrasi yogun
bakimdan taburculuk oranint % 44,9 olarak bulduk. Avrupa’da
hastane i¢i kardiyak arrest sonrasi 30 giinliik sag kalim/hastaneden
taburculuk % 15ila% 30 arasindadegismektedir . Arastirmamizda
hastalarin yaslarmin mortalite ile iliskisi degerlendirildiginde
anlamli fark saptanmadi. Calismamizin aksine Hirlekar G ve
ark.® caligmalarinda 30 glinliik sag kalimi, 70-79 yaslar1 arasindaki
hastalar i¢in % 28, 80-89 yaslart arasindaki hastalar i¢in % 20
ve 90 iizeri yaslar icin % 14 olarak bildirmektedir. Sonug olarak
yaslilar arasinda artan yasin, hastane i¢i kardiyak arrestten sonra
30 giinliik sag kaliminin daha diisiik oldugunu bildirmislerdir.
Sonuglarimizin farkli olmasinin nedenini olgu sayisinin azligina
baglamaktayiz.

Son c¢aligmalar kalp durmasindan sonra kadinlarin erkeklere
gore onemli dl¢lide daha kotl saglikla iliskili yasam kalitesine
sahip oldugunu bildirmektedir.®!¥. Sandroni ve ark.’da®
kardiyak arrestten bir yil sonra kadinlarin iyi bir yasam
kalitesi elde etme oranlarinin erkeklere gore % 50 daha diisiik
oldugunu ayrica kadinlarin kardiyak arestten sonra ise donme
olasiliklarinin erkeklere gore daha diisiik oldugunu belirtmislerdir.
Arastirmamizda cinsiyetin taburculuk sirasindaki noérolojik
sonuglar iizerine etkisinin olmadigt bulundu. Ancak yogun
bakimdan taburcu edilen hastalar uzun dénem izleme alinmadigi
icin cinsiyetin saglikla iligkili yasam kalitesi iizerine etkisinin
olup olmadig1 degerlendirilememektedir.

KPR sonrasi yogun bakimda takip edilen hastalarin izleminde 72
saatten sonramultimodal nérolojik prognostik faktorlerin kullanimi
onerilmektedir 1». Ancak hastane i¢i kardiyak arrestlerin hastane
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dis1 arrestlere kiyasla daha erken taninmasi, kalp durmasindan
KPR’nin baglamasina ve spontan dolasimin geri donmesine kadar
gegen siirelerin daha kisa olmasi nedeniyle daha diisiik ndrolojik
hasarlanma s6z konusu olabilir !¥. Diger taraftan ise hastane i¢i
kardiyak arrestlerde hastanin mevcut komorbiditeleri ndrolojik
sonuglar tlizerine olumsuz etkiler olusturabilir. Bu durumlar
klinisyenin nérolojik prognoz degerlendirmesi konusunda zorluk
yasamasina neden olabilir. Klinigimizde nérolojik prognoz
takibi 72 saatten sonra karistirict faktorlerin (sedatif ajanlar,
hedeflenmis sicaklik tedavisi, ciddi elektrolit, asit-baz bozuklugu)
ortadan kaldirilmasini takiben ndrolojik muayene ve radyolojik
gorlintileme ile yapilmaktadir. Hastanemizde noéron spesifik
enolaz (NSE) diizeyi bakilmamakta, EEG ise sadece se¢ilmis
hastalarda kullanilmaktadir. Arastirmamizda yogun bakimdan
taburcu olan hastalarin yarisindan fazlasinda GKS’u 13 ve
tizerindeydi ve taburculuk aninda SPK 1-2 olarak degerlendirildi.
Ancak taburcu olanlarin % 45’i iyi bir norolojik sag kalima
(GKS ortalamast 9.2 +2.8) ulasamadi ve taburculuk aninda SPK
skoru 3-4 olarak degerlendirildi. Yagami siirdiiren tedavinin geri
cekilmesinin rutin uygulanmadigi ilkelerde de calismamiza
benzer sekilde kalici vejetatif durumun % 30 ila % 50 arasinda
degistigi bildirilmektedir®. SPK skoru 3-4 olan hastalarin
kardiyak arrest sonrasi rehabilitasyona ihtiyaglari olmaktadir.
Rehabilitasyon  programlart  kardiyak arrestten  kurtulan
hastalarin nérolojik, bilissel ve kardiyak rehabilitasyonunun
saglanmasiin yaninda hastalara ve aile bireylerine psikososyal
destegin de saglanmasi Onerilmektedir. Bu sayede hastanin
ailesi ve toplum tizerindeki bakim yiikiinii azaltarak fonksiyonel
iyilesmelerin saglanabilecegini dngoriilmektedir (. Ulkemizde
yogun bakim tedavisi tamamlandiktan sonra bu grup hastalarin
rehabilitasyonlarinin  nasil ve nerede saglanacagi ile ilgili
belirsizlikler devam etmektedir. Zaman zaman kalict vejetatif
durumdaki hastalarin III. basamak yogun bakim yataklarinda
bakimlarina devam edilmek zorunda kalinmasi kisith
kaynaklarimizin verimli kullanilmasinin 6niine ge¢mektedir.
Yogun bakim tedavisi sonrast bu hastalarin noérolojik, kardiyak
ve biligsel rehabilitasyonlart ile ilgili ulusal kilavuzlara ihtiyag
duyulmaktadir.

Calismamizin amact yogun bakimimizda hastane i¢i kardiyak
arrestlerin yogun bakim mortalitesine ve tedavi sonrasi norolojik
ve bilissel durumlarina genel bir bakis saglamakti. Calismamizin
retrospektif ve tek merkezli olmasi, vaka sayisinin az olmasi
ve yogun bakimdan taburculuk sonrasi uzun siireli takiplerinin
yaptlmamasi ¢aligmamizin kisitliliklart arasinda sayilabilir.
Ayrica ¢alisma grubunda hastalarin sadece yogun bakima
yattiktan sonraki verileri degerlendirmeye alinmis servisteki yatis
sirasindaki verileri gézardi edilmistir.

Sonuc:
Hastane-i¢i kardiyak arrest sonrasi tim tedavi modalitelerine

ragmen norolojik olarak kotlii sonuglara sahip hastalarla
karsilagilmaktadir. Resiisitasyon sonrasinda kotii  norolojik
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prognoza sahip olacagi Ongoriilen ve/veya kalict vejetatif
durumdaki hastalar i¢cin III. Basamak yogun bakimdan
rehabilitasyon tlinitelerine nakil i¢in yasal diizenlemelere ve ulusal
kilavuzlara ihtiyag¢ duyulmaktadir.
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Abstract

Introduction: The intensive care process begins with the return
of spontaneous circulation after cardiac arrest. Depending on
the severity of post-cardiac arrest syndrome, many patients may
require multi-organ support, and the treatments applied have
significant effects on neurological outcomes. Our study aimed to
evaluate the neurological outcomes and intensive care mortality
of patients with spontaneous circulation after in-hospital cardiac
arrest.

Material/Method: Patients who developed in-hospital cardiac
arrest between 2014 and 2020 were followed up in our anesthesia
intensive care unit after spontaneous circulation returned were
evaluated retrospectively. After CPR in our intensive care
unit, we followed the patients up under our treatment protocol.
Demographic data of the patients, Acute Physiology and Chronic
Health Evaluation II (APACHE II) and Glasgow coma scores
(GCS), length of stay in the ICU, and mortality were recorded
through our intensive care database.

Results: We analyzed files of 49 patients with complete records.
The mean age of the patients was 67.43 £19.9 years, 46.9% (n:23)
were female, and 53.1% (n:26) were male. The most common
comorbidity was HT, with 36.6% (n:18). The mean APACHE II
score was 28.52 + 9.8. GCS was <8 at the time of hospitalization
in 87.8% (n:43) of the patients. When the seventy-second hour
GCS was evaluated, 75.4% (n:37) of the patients had a GCS <8,
20.3% (n:10) had a GCS of 9-12, and 4% (n:4) had a GCS of
13. The mean intensive care unit stay was 10.124+9.6 days. 55.1%
(n:27) of the patients died. 44.9% (n:22) were discharged from
the intensive care unit with a mean GCS of 12+3.4. 31.8% (n:7)
of the patients were discharged with spontaneous tracheostomy
breathing or a home ventilator.

Conclusion: In our study, the rate of discharge from the intensive
care unit after in-hospital cardiac arrest was 44.9% , which
is in conformance with the literature. There is a need for legal
regulations, and national guidelines for transferring from tertiary
intensive care to rehabilitation units for patients predicted to
have a poor neurological prognosis after resuscitation and in a
permanent vegetative state.
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Retrospective Evaluation of Post-CPR Patients in Intensive
Care After In-Hospital Cardiac Arrest

Introduction

With the return of spontaneous circulation after cardiac arrest,
the intensive care follow-up period of the patient begins.
Post-cardiac arrest syndrome, which includes brain damage,
myocardial dysfunction, and systemic ischemia/reperfusion
response, develops due to cardiac arrest in patients undergoing
cardiopulmonary resuscitation (CPR). Depending on the severity
of this syndrome, many patients may require multi-organ support,
and the treatment applied during the post-resuscitation care
period has significant effects on neurological outcomes V. Post-
cardiac arrest brain injury is the leading cause of death in patients
resuscitated after cardiac arrest. Also, it is the leading cause of
long-term disability in patients who survive the acute phase @.
Care after cardiac arrest focuses on identifying the underlying
cause, providing hemodynamic and respiratory support, and
potentially applying neuroprotective strategies. Approaches
such as targeted temperature management, lung-protective
mechanical ventilation strategies, optimization of hemodynamic
and metabolic parameters, and early percutaneous coronary
reperfusion angiography improve survival and neurological
outcomes ®. The ultimate goal of selfless work during and after
resuscitation is to achieve acceptable neurological survival. The
30-day survival/discharge rate after in-hospital cardiac arrest
in Europe ranges from 15% to 34% ©. However, some patients
who survive cardiac arrest have neurologic deficits resulting
from hypoxic-ischemic brain injury and reperfusion injury. Post-
resuscitation care guidelines recommend measuring neurological
function in cardiac arrest survivors for research using either the
Cerebral Performance Categories (CPC) score or the modified
Rankin Scale (mRS) ©®. The CPC score, a five-point scale ranging
from good cerebral performance to brain death, is frequently
used to evaluate neurological functions. While CPC-1 (complete
recovery or mild disability) and CPC-2 (moderate disability but
independent in activities of daily living) are associated with
good clinical outcomes; CPC-3 (severe disability; dependent on
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activities of daily living), CPC-4 (permanent vegetative state),
and CPC-5 (death) are considered poor clinical outcomes ©¢7. In
our study, it was aimed to evaluate the neurological and cognitive
outcomes at discharge and intensive care mortality of patients
with spontaneous circulation after in-hospital arrest and admitted
to the intensive care unit.

Material-Method

After the approval of the local ethics committee of Dokuz Eylul
University, numbered 2021/25 07, all patients who developed in-
hospital cardiac arrest between 2014 - 2020 were followed up in
our anesthesia intensive care unit after spontaneous circulation
returned were evaluated retrospectively. Fifteen patients admitted
to the intensive care unit after cardiac arrest were excluded due to
a lack of data. Demographic data of patients from DEU Intensive
Care database and patient follow-up cards, Acute Physiology
and Chronic Health Evaluation II (APACHE II), hospitalization,
seventy-second hour and discharge Glasgow Coma Score (GKS),
duration of stay in intensive care, time of discharge from intensive
care neurological status and mortality were recorded. Post-CPR
patients admitted to our intensive care unit are followed according
to the European Resuscitation Council and European Intensive
Care Association 2015 post-resuscitation care guidelines. For
post-resuscitation temperature management, 35.5°C is targeted.
External coolers provide temperature management; hyperthermia
is not allowed during the first 72 hours. Invasive hemodynamic
monitoring and dynamic fluid response methods are used to
optimize hemodynamics, and fluid therapy is regulated. Mean
arterial pressure >65mmHg and >0.5 mL/kg/h urine output are
targeted. In the management of mechanical ventilators, a lung-
protective mechanical ventilation strategy targeting normoxia and
normocarbia is followed, accompanied by arterial blood gas and
end-tidal CO, monitoring. The blood glucose level is maintained
at 140-180 mg/dL. Antiepileptic drugs are not routinely used, but
patients with clinical seizure activity after resuscitation are treated
with levetiracetam. Statistical Package for Social Sciences for
Windows 26.0 (SPSS) package program was used to analyze the
data obtained as a result of the research. The normal distribution
of the data was evaluated with the Shapiro Wilkson test. While
evaluating the data, the mean was given as a standard deviation
in descriptive statistical analysis. Chi-square test was used to
evaluate categorical data, and t-test was used for independent
samples to evaluate continuous parametric variables. A statistically
significant value of p<0.005 was accepted.

Results

Forty-nine patients were included in our study. The mean age of
the patients was 67.43 £19.9 years, and 46.9% (n:23) were female,
and 53.1% (n:26) were male. When the patients’ comorbidities
were examined, HT was the most common with 36.6% (n:18), and
HT+DM was the second most common with 22.4% (n:11). There
was malignancy in 16% (n:8) of the patients. No comorbidity was
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found in 16.3% (n:8) of the patients. The mean APACHE II score
of the patients after ICU admission was 28.52 +9.8. (Table 1)

Table 1. Demographic data of the patients

Demographic data n=49

Age 67,43+19,9
Gender n (%)

Female 23 (46.9%)

Male 26 (53.1%)
APACHE IT* score 28,52+9,8
Comorbidity

Hypertension 18 (36.6%)

Diabetes Mellitus + 11 (22.4%)

Hypertension
Malignancy 8 (16%)
COPD 2 (4.1%)
Cirrhosis 2 (4.0%)
Other (OSAS- HB S) 2 (4.0%)
No comorbidity 8 (16%)

* Acute Physiology and Chronic Health Evaluation I1

In 87.8% (n:43) of the patients, GCS was below <8 at the time
of hospitalization. When the seventy-second hour GCS was
evaluated, 75.4% (n:37) of the patients had a GCS <8, 20.3%
(n:10) had a GCS of 9-12, and 4% (n:4) had a GCS of 13. and
above were detected. The patients’ mean intensive care unit stay
was 10.12 £9.6 days. 55.1% (n:27) of the patients died, and 44.9%
(n:22) of the patients were discharged from the intensive care unit
with a GCS of 12 £3.4. The mean duration of intensive care stay
of 27 patients who died was 8.52 £10.8 days. During the intensive
care follow-up, 2% (n:1) of patients were diagnosed with brain
death. GCS was 13 and above in 54.6% (n:12) of the patients
discharged from the intensive care unit, and the CPC score at
discharge was evaluated as 1-2. GCS was 12 and below in 45.4%
(n:10) of the patients discharged from the intensive care unit, and
the CPC score at discharge was evaluated as 3-4. Tracheostomy
was performed in 31.8% (n:7) of the patients discharged from the
intensive care unit. The mean intensive care unit stay of 7 patients
discharged from the intensive care unit with a tracheostomy was
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18.57 £7.6 days. When the relevance between the age and gender
of the patients in our study group and intensive care mortality
was evaluated, no statistically significant association was found.
In addition, it was found that gender did not affect neurological
outcomes at discharge in surviving patients. The APACHE II
score of the discharged patients was 32.3+10.3, and the APACHE
IT score of the discharged patients was 23.6+6.8, significantly
higher (p=0.002). The hospitalization GCS of the patients who
died was 3.3%1.5, and the hospitalization GCS of the discharged
patients was 5.543.5, significantly lower (p=0.004). Similarly, the
seventy-second hour GCS of the patients who died was 3.4+£1.6,
and the seventy-second hour GCS of the discharged patients was
7.7£3.9, significantly lower (p=0.001). (Table 2)

Table 2. Comparison of APACHE II, GCS and ICU mortality
Discussion

Intensive Care Mortality p
Discharge Died
APACHE 11 23,6+6,8 32,3£10,3 0,002
GCS at the
time of 5,5+3,5 33+1,5 0,004
hospitalization
GCS 72nd 7,7+3,9 3.4+1,6 0,001
hour

* t test on independent groups

Survival after in-hospital cardiac arrest is low. Our study found
out that the rate of discharge from the intensive care unit after
in-hospital cardiac arrest is 44.9%. In Europe, 30-day survival/
discharge from hospital after in-hospital cardiac arrest ranges
from 15% to 30% @. In our study, when the relationship of the
age of the patients with mortality was evaluated, no significant
difference was found. Contrary to our study, Hirlekar G et al. ®
reported 30-day survival as 28% for patients aged 70-79, 20% for
patients aged 80-89%, and 14% for over 90 years. In conclusion,
they reported that with increasing age among the elderly, the
30-day survival rate after in-hospital cardiac arrest is lower. We
attribute the difference in our results to the low number of cases.

Recent studies report that women have a significantly worse
health-related quality of life after cardiac arrest than men © 0.
Sandroni et al. D reported that one year after cardiac arrest,
women’s rate of achieving a good quality of life was 50% lower
than men. Women were less likely to return to work after cardiac
arrest than men. In our study, it was found that gender did not
affect neurological outcomes at discharge. However, since the
patients discharged from the intensive care unit are not followed
up for a long time, whether gender affects health-related quality of
life cannot be evaluated.

It is recommended to use multimodal neurological prognostic
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factors after 72 hours in the follow-up of patients followed in the
intensive care unit after CPR 2, However, there may be minor
neurological damage due to earlier recognition of in-hospital
cardiac arrests than out-of-hospital arrests and shorter times from
cardiac arrest to initiation of CPR and return of spontaneous
circulation ®. On the other hand, the patient’s comorbidities in in-
hospital cardiac arrests may have adverse effects on neurological
outcomes. These conditions may cause the clinician to have
difficulties evaluating the neurological prognosis. In our clinic,
neurological prognosis follow-up is performed after 72 hours with
neurological examination and radiological imaging following
the removal of confounding factors (sedative agents, targeted
temperature therapy, severe electrolyte, acid-base disturbance).
Neuron-specific enolase (NSE) level is not measured in our
hospital, and EEG is used only in selected patients. In our study,
more than half of the patients discharged from the intensive
care unit had a GCS of 13 and above, and the CPC score was
evaluated as 1-2 at the time of discharge. However, 45% of those
discharged did not achieve an excellent neurological survival
(mean GCS 9.2 £2.8), and the CPC score was evaluated as 3-4
at the time of discharge. Similar to our study, it has been reported
that the permanent vegetative status varies between 30% and
50% in countries where withdrawal of life-sustaining therapy is
not routinely applied @. Patients with a CPC score of 3-4 need
rehabilitation after cardiac arrest. Rehabilitation programs are
recommended to provide neurological, cognitive, and cardiac
rehabilitation for patients who survived cardiac arrest and provide
psychosocial support to patients and their family members. In
this way, it is predicted that functional improvements can be
achieved by reducing the burden of care on the patient’s family
and society !?. After completing intensive care treatment in our
country, uncertainties regarding how and where the rehabilitation
of this group of patients will continue. The fact that patients in
permanent vegetative conditions have to be cared for in tertiary
intensive care beds from time to time prevents the efficient use of
our limited resources. There is a need for national guidelines on
these patients’ neurological, cardiac, and cognitive rehabilitation
after intensive care treatment.

Our study aimed to overview the mortality and post-treatment
neurological and cognitive status of in-hospital cardiac arrests
in our intensive care unit. The limitations of our study include
the retrospective and single-centered nature of our research,
the low number of cases, and the lack of long-term follow-up
after discharge from the intensive care unit. In addition, only
the patients’ data in the study group after they were admitted to
the intensive care unit were evaluated, and the data during the
hospitalization in the ward were ignored.

Conclusion
Despite all treatment modalities after in-hospital cardiac arrest,

patients with poor neurological outcomes are encountered.
There is a need for legal regulations, and national guidelines for
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transferring from tertiary intensive care to rehabilitation units
for patients predicted to have a poor neurological prognosis after
resuscitation and in a permanent vegetative state.
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COVIiD-19 TANILI HASTALARDA KARDiYAK ARREST RiSKiNiN BELIRLENMESINDE iKi FARKLI ERKEN UYARI
SKORUNUN KARSILASTIRILMASI: RETROSPEKTIF ANALIZ
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OZET

Giris: Durumu kotiilesen hastanin erken tanmmmast ve gerekli
onlemlerin hizla alinmasi hastalarda kardiyak arrest gelisimini
engelleyebilmektedir. Bu amagla, modifiye erken uyar1 skoru
(MEUS) ve ulusal erken uyart skorlama (UEUS) sistemleri
gelistirilmis olmasmin yaninda, COVID-19 hastalarina spesifik
erken uyar1 skoru da (CEUS: > 65 yas kriteri eklenerek modifiye
edilen UEUS) olusturulmustur. Bu ¢caligmada, serviste takip edilen
COVID-19 tanili hastalarda, yogun bakim iinitesine (YBU) yatis
ihtiyacint ve kardiyopulmoner arrest (KPA) geligme ihtimalini
ongdrmede MEUS ile CEUS’ un karsilastirilmast amaglanmistir.

Metod: Etik kurul onay: alindiktan sonra, Mersin Universitesi
Tip Fakiiltesi Hastanesinde 1 Mart 2020-1 Haziran 2020 tarihleri
arasinda COVID-19 servisinde yatan 18 yagindan biiyiik toplam
332 yetiskin hasta calismaya dahil edildi. Hasta kayitlarindan
demografik verileri ve yandag hastaliklar1 incelendi. Servis takip
formlarindan elde edilen vital bulgular aracilig1 ile MEUS ve
CEUS skoru hesaplandi. Skorlarin hesaplanmasinda, her bir giin
icin tekrarlanan dl¢timlerin ortalamasi kaydedildi.

Bulgular: Hastalarin % 60,91 (n=202) erkek, % 39,11 (n=130)
kadin idi. Hastalarin yas ortalamas: 53,73+20,05 olarak
hesaplandi. Hastalarin yatis siireleri ortalama 6,02+3,73 giin idi.
Oksijen ihtiyac1 olan hasta orant % 24,4 (n=81) olarak bulundu.
Hastalarin COVID-19 servisinden YBU’ye kabul edilme orani
% 1,2 (n=4), KPA oran1 % 1,8 (n=0) ve eksitus oran1 % 1,8 (n=6)
olarak izlendi. Hastalarin, her bir glin i¢in aldiklari ortalama
MEUS ile CEUS degerleri arasinda istatiksel olarak anlamli fark
oldugu saptandr (1,33+£0,49’a kars1 2,594+2,39; p<0,001). KPA
gelisen ve gelismeyen hastalarin 1. glin skorlari karsilastirildiginda
CEUS skoru, MEUS skoruna goére anlamli derecede yiiksek
bulundu (p=0,001’e karst p=0,283). KPA icin, CEUS’da sinir
deger 4,75 olarak bulunurken (KPA ve eksitusu dngdrme anlamli,
p<0,001), MEUS i¢in ayirt edici bir cut-off degeri ise saptanamadi
(p=0,317). Yandas hastalig1 olanlar (n=204) incelendiginde CEUS
skoru, MEUS’e gore anlamli derecede yiiksek bulundu (p<0,001).

Sonuc¢: Elde edilen sonuglara goére UEUS’e yas kriterinin
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eklenmesi ile elde edilen CEUS, MEUS’e gore COVID-19
hastalarinda KPA ve eksitusu 6ngérmede daha duyarh bir erken
uyari sistemi olabilir.

Anahtar kelimeler: Covid-19, Ulusal erken uyari skoru, Modifiye
erken uyar1 skoru, Kardiyak arrest, Kardiyopulmoner resiisitasyon

ABSTRACT

Introduction: Early recognition of the deteriorating patient
and taking the necessary precautions quickly can prevent the
development of cardiac arrest in patients. For this purpose, modified
carly warning scoring (MEWS) and national early warning scoring
(NEWS) were developed, as well as specific EWS for COVID-19
patients (CEWS: NEWS modified by adding >65 age criterion). In
this study, it was aimed to compare MEWS and CEWS to predict
worsening and development of cardiopulmonary arrest (CPA) in
patients followed up with a diagnosis of COVID-19 in wards.

Methods: After the approval of the ethics committee, a total of 332
adult patients between the ages of 18-99 who were hospitalized
in the COVID-19 wards of Mersin University Medical Faculty
Hospital between 1 March 2020 and 1 June 2020 were included
in the study. Demographic data and comorbidity status were
determined from patient records. The MEWS and CEWS
scores were determined by the vital findings obtained from the
service follow-ups. For these two scorings, the mean of repeated
measurements for each day was recorded.

Results: 60.9 % (n=202) of the patients were male and 39.1 %
(n=130) were female. The mean age of the patients was calculated
as 53.73+20.05. The mean hospitalization period of the patients
was 6.02+3.73 days. The rate of patients in requirement of
additional oxygen was found to be 24.4 % (n=81). Admission rate
from the COVID-19 service to the ICU was 1.2 % (n=4), CPA
rate was 1.8 % (n=6) and exitus rate was 1.8% (n=6). The mean
scores of the patients for each day were taken, and there was a
statistically significant difference between MEWS and CEWS
(1.33+£0.49 vs. 2.5942.39; p<0.001). When the 1st day scores of
the patients with and without CPA were compared, the CEWS
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score was found to be significantly higher than the MEWS score
(p=0.001 vs. p=0.283). While the cut-off value was 4.75 in CEWS
for CPA (p<0.001), a distinctive cut-off value was not found for
MEWS (p=0.317). When those with comorbidities (n=204) were
examined, the CEWS was found to be significantly higher than
the MEWS (p<0.001).

Conclusion: According to the results, CEWS obtained by adding
age criteria to NEWS, may be a more accurate early warning
system in predicting CPA and exitus in COVID-19 patients
compared to MEWS.

Keywords: COVID-19, Modified early warning score, National
early warning score, Cardiac arrest, Cardiopulmonary resuscitation

1. Giris

Kardiyak arreste giden hastay1 erken tanima yasam kurtarma
zincirinin de ilk halkasini olusturmaktadir.’ Ozellikle hastane
ici kardiyak arrest gelisen olgularin ¢ogunlugu ani olarak
gelismemektedir. Kardiyak arrest olan hastalarin vital bulgular
geriye doniip incelendiginde arrest gergeklesmeden Onceki
donemde vital bulgularda bozulmalar oldugu saptanmigtir.>?
Bu nedenle hastane i¢i kardiyak arresti tanimada erken uyari
skorlarmin (EUS) kullanilmasi onerilmektedir.¥ Bu amagla
gelistirilmis ¢esitli skorlamalar mevcuttur. En sik kullanilanlar ise
modifiye erken uyar1 skoru (MEUS) ve Ingiltere’de gelistirilen
ulusal erken uyari skorlamasi (UEUS) dir.® MEUS sistolik
kan basinci, kalp atim hizi, solunum sayisi, viicut sicakligi ve
norolojik durum parametrelerini icermektedir. UEUS ise, bu
degiskenlere ek olarak oksijen satiirasyonu ve ek oksijen destegi
parametrelerini de igerir.

Farkli klinik durumlar igin farklt EUS sistemleri gelistirilmistir.
@8 Koronaviriis pandemisi i¢in de benzer sekilde hastaliga
6zgii EUS’lar tammlanmaya c¢alisilmistir.®'9 Ancak COVID-19
salgimina 6zgii gelistirilen EUS’nin, yerlesik olarak benimsenen
skorlara tistiinliigii net olarak gosterilememistir.”) Yogun bakimda
veya serviste yatirilarak takip edilen COVID-19 olgularmin
ozellikle yiiksek yas ortalamalari ve oksijen satiirasyonundaki
degisikliklerin 6n planda olmasi dikkat ¢ekmistir.' Dolayisiyla,
COVID-19 hastalar1 icin MEUS yerine oksijen satiirasyonu ve
ek oksijen destegi kriterlerini de igeren UEUS’in daha uygun
oldugu goriinmektedir. Yapilan bir ¢alismada, durumu koétiilesen
COVID-19 tanili hastalarin erken tanmmmasinda; UEUS’e yas
degiskeni parametresinin eklendigi gériilmektedir.®

Biz bu calisma ile, COVID-19 servisinde yatan olgularin
hesaplanan MEUS ile UEUS’e yas degiskeninin ilave edilmesiyle
hesaplanan COVID-19’a 6zgii EUS’un (CEUS) kétiilesmeyi
ve kardiyopulmoner arresti (KPA) tanimadaki {stiinliiklerini
retrospektif olarak karsilastirmay1 amagladik.
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2. Gerec ve Yontem

Caligmamuz i¢in, Tiirkiye Cumhuriyeti Saglik Bakanlig1 Bilimsel
Aragtirma Platformundan yazili izin ve Mersin Universitesi Klinik
Aragtirmalar Etik Kurulundan onam alindi (08/07/2020 tarihli
ve 2020/471 say1). Calismaya 1 Mart-1 Haziran 2020 tarihleri
arasinda Mersin Universitesi Tip Fakiiltesi hastanesi COVID-19
servisinde takip edilen, 18-99 yas araligindaki toplamda 332
COVID-19 tanili hasta dahil edildi.

Caligmamizin ~ yapildigt  hastanede rutin  olarak EUS
kullanilmaktadir ve ilgili saglik personeline gerekli egitim
onceki yillarda verilmis olup standart izlem ve skor degerlerine
gore tetikleme rutin olarak baslatilmaktadir. Hastanemizde rutin
servis takibinde MEUS kullanilmaktadir. Yas kriterinin eklendigi
UEUS ile ilgili egitim ve bilgilendirme de COVID-19 servis
hemsirelerine ¢alisma oncesinde verilmistir.

MEUS u saptamak i¢in sistolik kan basinet, kalp atim hiz1, solunum
sayisi, viicut sicakligi ve yanit durumu kriterleri kullanildi. CEUS
olarak ise, yas kriterinin de (0 puan: < 65 yas, 3 puan: > 65 yas)
eklendigi UEUS kullanildi (Tablo 1).)’ Hem MEUS hem de CEUS
icin, hastalarin aldiklar1 skora gore takip sikliginin belirlenmesi,
hastanin YBU ihtiyacinin degerlendirilmesi ve gerekli tetiklemeler
uygulanmistir. Takip formlarinda eksik bilgileri bulunan hastalar
ise ¢aligma dig1 tutuldu.

Hasta kayitlarindan demografik veriler ve yandas hastalik varligi
belirlendi. Her bir giin i¢in tekrarlanan dl¢timlerden elde edilen
MEUS ve CEUS skorlarmin ortalamasi alindi. Cinsiyetin, yasin
ve yandas hastalik durumunun erken uyari skorlarina etkileri
karsilastirldi. YBU kabulii, kardiyopulmoner arrest ve mortaliteyi
erken tanima agisindan iki farkli erken uyari skorlama sistemi
karsilastirildi. Erken uyar1 skorlariin kardiyak arrest ve eksitusu
ongormede cut-off degerleri hesaplandi.

Veriler, sosyal bilimler icin istatistik paket programi (SPSS,
Statistical Package for the Social Sciences, IBM Corp. Released
2011, Versiyon 20.0, Armonk, NY, ABD) kullanilarak analiz
edildi. Normal dagilan veriler i¢in tanimlayici istatistikler ortalama
ve standart sapma ile ifade edildi, normal dagilmayan veriler
icin medyan ve ¢eyreklik degerleri kullanildi. Kategorik veriler
toplam say1 ve yiizde olarak ifade edildi. Normallik i¢in Shapiro-
Wilk testi kullanildi. Normal dagilan veriler i¢in parametrik
istatistiksel yontem olarak t-testi, normal dagilmayan veriler
icin Mann-Whitney U testi uygulandi. Kategorik degiskenler
%2 testi kullanilarak analiz edildi. Eslestirilmis ve normal dagilima
uymayan veriler i¢cin Wilcoxon Signed Rank testi kullanildi.
MEUS ve CEUS’un bir COVID-19 hastalarindaki prognozunu
tahmin etmesindeki etkinligini degerlendirmek i¢in bir alict
isletim oOzelligi egrisi altindaki alan (EAA) analizleri yapildi.
Istatistiksel anlamlilikta p degeri <0,05 olarak kabul edildi.
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3. Bulgular

Caligmaya dahil edilen toplam 332 hastanin % 60,9’u (n=202)
erkek, % 39,1’i (n=130) kadin idi. Hastalarin yas ortalamasi
53,73+20,05 olarak saptandi. Korelasyon analizinde yas arttik¢a
CEUS skorunda istatiksel olarak anlamli artis mevcut iken
MEUS’da ise anlamli bir fark bulunmadi (r=0.668, p<0.001;
r=0.102, p=0.06 sirasiyla). Hastalarin cinsiyet ve viicut agirligi
degiskenleri ise, iki farkli erken uyari skorunda da farklilik
olusturmadi. Hastalarin ortalama yatis stireleri ise 6,02+3,73 giin
idi. Hastalara ait demografik veriler Tablo 2’de 6zetlenmistir.

Hastalarin, her bir giin i¢in hesaplanan skorlarin ortalamalari
alindi ve MEUS ile CEUS arasinda istatiksel olarak anlamli fark
oldugu goriildii (1,33+0,49°¢e kars1 2,59+2,39; p<0.001, sirasiyla).
Yandas hastaligr bulunan hastalarda, her iki erken uyart skor
ortalamalar1 bulunmayan hastalara gore istatiksel olarak anlamli
yiksek saptandi (Tablo 3). Hastalarin 1.giinde aldiklar1 skor
ortalamalarina bakildiginda, kronik bobrek yetmezligi hari¢ diger
tiim yandag hastaliklarin varliginda CEUS skoru istatiksel olarak
anlaml yiiksek iken, MEUS skorunda ise istatiksel anlamlilik
saptanmadi (Tablo 4). Sigara kullaniminda da benzer sekilde
CEUS’ta anlamli yiikseklik saptanirken, MEUS’ta farklilik
saptanmadi (p=0.005, p=0.79; sirastyla). Alkol kullanimi her
iki erken uyar1 skorlamasinda da farklilik olusturmadi. Oksijen
ihtiyact olan hasta oran1 % 24,4 (n=81) olarak bulundu. Ek oksijen
destegi gerektiren hastalarda ise her iki erken uyar1 skorlamasi da
istatiksel olarak anlamli yiikseklik saptandi.

Hastalarin YBU’ye kabul edilme orani % 1,2 (n=4) olarak izlendi.
KPA orani ve eksitus oran1 ise % 1,8 (n=6) olarak saptandi.
KPA gelisen ve gelismeyen hastalarin 1. giinde aldiklar1 skor
ortalamalar1 karsilastirildiginda CEUS skoru, MEUS skoruna
gore anlamli yiiksek bulundu (p=0,001°e¢ karst p=0,283).
KPA ve eksitusu ongérmede, CEUS’da cut-off deger 4,75
olarak bulunurken, MEUS i¢in ayirt edici bir cut-off degeri ise
saptanamadi (p<0,001, p=0,317; sirastyla). Yatis siiresi de dikkate
alinarak yapilan regresyon analizinde, hastalarin MEUS skoru bir
birim arttiginda 6liim riskinin 2,32 kat arttig1 (p=0,033), CEUS
icin ise 1,79 kat arttig1 (p<<0,001) goriildii.

Tim hastalarin servis takiplerinde ilk 6 giinlilk donemden sonra
hasta sayis1 % 50’den fazla azaldig igin istatiksel modellemenin
dogrulugu acisindan ilk 6 giinliik skorlar ayrica degerlendirildi.
MEUS o6l¢iimiinde ilk 6 gline bakildiginda, bagimli Slgtimler
arasinda istatistiksel olarak anlamli bir farklilik vardir (p=0.005).
Olgiimler arasindaki bu farklilik, 1. giin ile 5. giin skorlari
arasindaki farkliliktan kaynaklandigi saptandi  (p=0.008).
CEUS o6l¢iimiinde de ilk 6 giine bakildiginda bagimli dl¢iimler
arasinda istatistiksel olarak anlamli bir farklilik vardi (p<0.001).
Olgiimler arasindaki bu farklilik, 1. giin ile 3. giin, 5. giin ve 6.
giin arasindaki farkliliktan kaynaklanmakta idi (p=0.011; <0.001;
0.008, sirasiyla). MEUS ig¢in 5. giinde istatiksel olarak anlamli
degisim saptanir iken, CEUS i¢in daha erken (3. glinde) donemde
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anlamli degisiklik goriildii.
4. Tartisma

Calismamizda, COVID-19 tanil hastalardaki kotiilesmeyi erken
tanima ve kardiyak arrest Ongoriisii bakimindan UEUS’a yas
kriteri eklenerek elde edilen COVID’e ézgii CEUS ile MEUS
karsilastirlmigstir. leri yastaki hastalarda COVID-19’un daha
yiiksek mortalite orani ile iliskili oldugunu bildiren yaymlar
mevcuttur.!'? Caligmamizda, yas faktorinii de igeren CEUS
ile, COVID-19 hastalarindaki kétiilesmenin daha erken (1. giin
ortalama degerlerine gore) saptanabilecegi goriilmistiir. CEUS’in
hem yandas hastaligi olan hastalarda kotiilesmeyi hem de kardiyak
arresti ongérmede MEUS’den daha etkin oldugu goriildii. Ayrica
CEUS’in kardiyak arrest ve eksitus igin bir cut-off degerinin
saptanabilmesinin, klinisyenler icin faydali olabilecegini
distinmekteyiz.

Yapilan bir arastirma, hayatta kalan ve eksitus olan hastalar
arasinda yas, solunum hizi, sistolik kan basinci, periferik oksijen
satlirasyonu ve glaskow koma skalast (GKS) degiskenlerinin
anlamli farklilik olusturdugunu bildirdi."® Diger bir ¢alismada
ise, ileri yas ve yandas hastalik varligimin COVID-19 hastaligiin
siddeti ile korele oldugunu bildirmektedir.!'¥ Bizim ¢alismamizda
karsilastirdigimiz iki farkli erken uyari skorlama sisteminin icerdigi
parametreler farkli idi. CEUS, MEUS’ten farkli olarak oksijen
satlirasyonu, ek oksijen destegi ve yas kriterini (>65 yas) igermekte
idi. Ileri yasta olan COVID-19 tanili hastalardaki mortalite
oranlar1 incelendiginde, yas faktoriiniin énemi goriilmektedir.("”
Ayrica 6zellikle hastaneye yatirilarak takip edilen hastalarda ciddi
desatiirasyon ve ek oksijen destegi gereksinimi sik izlenmektedir.
Hastaliga 6zgii bu durumlar diisiiniildiigiinde, COVID-19’Iu
hastalarin takiplerinde CEUS’in MEUS ten daha uygun bir erken
uyari skorlamasi oldugunu diisiindiirmektedir.

COVID-19 tanili hastalarda farkli erken uyari skorlamalar1 da
calistlmistir. Yapilan bir ¢alismada, MEUS ile Hizli acil tip
skoru (REMS) karsilastirilmistir.'® REMS farkli olarak yas,
oksijen satlirasyonu ve GKS parametrelerini igermektedir.
Arastirmacilar COVID-19 tanili hastalarda, hastane-ici kardiyak
arresti ongérmede her iki erken uyari skorlamasinin da kabul
edilebilir prediktif degerlere sahip oldugu bildirilmistir."® Ancak,
ROC analizinde egri altinda kalan alana (EAA) gére, REMS’in
MEUS’e gore kotillesmenin erken taninmasini daha yiiksek
dogrulukla 6ngordiigiini bildirmistir (EAA degerleri 0.841 e karsi
0.677, sirasiyla). Bizim ¢aligmamizda ise hem MEUS un hem de
CEUS’un kardiyak arresti dngorme ile ilgili ROC analizindeki
EAA degerleri kabul edilebilir olsa da, CEUS’un anlamli olarak
daha yiiksek dogrulukta 6ngériide bulundugu saptanmistir (EAA
degerleri MEUS igin 0,618 iken CEUS i¢in 0,893).

COVID-19 pandemisi 6ncesinde yaymlanan ve erken uyari
skorlamalarini degerlendiren bir sistematik derlemede, hastalarda
ilk 48 saat igindeki hesaplanan skorlarin &zellikle kardiyak
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arresti ve Olimii kabul edilebilir bir dogrulukla &ngdrdigi
belirleyebildigi sonucuna varmistir.’® Ancak bu sonuglar,
popiilasyonun heterojenligi ve hastane dist miidahalelerin farklilig
nedeniyle giivenilirligi simirlidir. Calismamizda, her iki erken
uyar1 skorlamasi da kardiyak arresti kabul edilebilir seviyede
Ongormiistiir. Ancak retrospektif ¢aligma tasarimi nedeniyle biz
de hastalarin hastane-dis1 6zelliklerini ihmal ettik. COVID-19’1u
hastalarin, hastane yatist dncesi bazen uzun olabilen bir karantina
stireci yasayabilmektedir.'® Dolayisiyla, hastalarin hastane dncesi
donemde hangi ciddiyette bozulduklarini tahmin etmek giigtiir.

UEUS’un acil servise ve yogun bakim iinitesi digindaki servislere
kabul sirasinda klinik bozulma agisindan yiiksek risk tasiyan
enfekte hastalar1 ayirt etme konusunda basarili bulan galismalar
mevcuttur.!7'® Serviste yatan enfekte hastalardaki kotiilesmenin
erken taninmasinda UEUS’un, hizli Sirali Organ Yetmezligi
Degerlendirmesi (qQSOFA) ve sistemik inflamatuar yanit sendromu
(SIRS) skorlamalarina {istiin oldugunu gdsteren ¢alismalar da
mevcuttur.!*?” Yapilan bir calisma, ek oksijen desteginin kritik
bir duruma ilerleyen COVID-19 pnémonisi igin bagimsiz bir risk
faktorii oldugunu bildirmistir.?” Calismamizda yas faktoriiniin
eklendigi UEUS’un kullanilmasi, 6zellikle solunum sistemi ile
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ilgili ek parametreleri icermesi nedeniyle COVID-19 hastalarinda
MEUS’a gore daha avantajli hale gelmesininin nedeni olabilir.

Calismamizin bazi smirlamalart mevcuttur. Calismamiz tek
merkezde ve sinirlt sayida hasta ile yapildigindan dolay1 sonuglar
genellenemez ve ¢ok merkezli ¢aligmalar ile sonuglar tekrar
sinanmalidir. COVID-19’1u hastalarin hastane-dis1 tedavi ve
bakim siiregleri ile ilgili bilgiye ulagilamadigi i¢in ihmal edildi.
Sadece iki farkli erken uyart skorlamasi ¢alisilmistir, diger erken
uyari skorlamalarinin da dahil edildigi ¢alismalar planlanmalidir.
Calismanin tasarlandigi donemde heniiz iilke ve diinya genelinde
COVID-19  asisimin  yapilmadigi,  dolayistyla  hastalarin
sergiledikleri klinik goriiniimiin suankinden farkli olabilecegi
bilinmelidir.

Sonu¢ olarak, CEUS’un MEUS’a goére COVID-19 tamli
hastalarin kdtiilesmesinin  erken belirlenmesini daha yiiksek
dogrulukla 6ngordiigii saptandi. Yandas hastaligi olan hastalarda
da benzer sekilde, CEUS’un daha erken ve anlamli olarak
yiikseldigi goriilmiistiir. Serviste takip edilen COVID-19 tanili
hastalarin takibinde CEUS’un kullaniminin yararli olabilecegini
distinmekteyiz.

Tablo 1. COVID-19’a 6zgii erken uyar1 skorlamasinin (CEUS) parametreleri.

Parametreler 3 2 1 0 1 2 3

Yas <65 >65
Solunum Sayis1 <8 9-11 12-20 21-24 >25
Oksijen Satiirasyonu <91 92-93 94-95 >96

Oksijen Destegi Evet Hayir

Sistolik Kan Basinci <90 91-100 101-110 111-219 >220
Kalp Hizt <40 41-50 51-90 91-110 111-130 >131
Biling Alert Uﬁ:ﬁ‘gﬁ?
Viicut sicaklig <35 35.1-36 36.1-38 38.1-39 >39.1
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Tablo 2. Serviste takip edilen COVID-19 tanili hastalarin demografik verileri.

Ozellikler | N (%) veya ort % ss
Cinsiyet
Kadm (n, %) 130
Erkek (n, %) 202
Yas (y1l) 53,734+20,05
Viicut agirhig (kg) 75,84+15,72
Yatis siiresi (giin) 6,02+3,73
Yandas hastalik mevcudiyeti 205 (61.7)
Diabetes mellitus 79 (23.8)
Hipertansiyon 104 (31.3)
Kronik obstriiktif akciger hastalig 35(10.5)
Koroner arter hastaligi 45 (13.6)
Malignite 33(9.9)
Kalp yetersizligi 30 (9.0)
Bobrek yetmezligi 21(6.3)
Sigara 115 (34.6)
Alkol 33(9.9)
Diger 80 (24.1)
Oksijen ihtiyaci 81 (24.4)
Taburculuk 322 (97.0)
Yogun bakima devir 4(1.2)
Eksitus 6 (1.8)

Tablo 3. Yandas hastalik durumuna gore hastalarin aldiklari ortalama skor karsilastirilmast.

Erken uyart skorlari Yandas hastahk yok Yandas hastalik var P deseri
(ortalama=SD) (n=127) (n=205) g
MEUS 1,24+0,26 1,39+0,58 0.004*
CEUS 1,31+1,41 3,3942,52 <0.001*
MEUS: modifiye erken uyari skorlamasi, CEUS: COVID-19’a 6zgii erken uyari skoru, *istatiksel anlamlilik.
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Tablo 4. Hastalarin iki farkli erken uyar1 skorundan ilk giin aldiklart ortalama degerlerin, mevcut yandas hastaliklara gore

karsilagtiriimasi.
ilk giin MEUS .. Ik giin CEUS ..

Yandas hastahklar ortalama+SD P degeri ortalama+SD P degeri
Diabetes mellitus

* Hayir (n=253) 1,38+0,58 2,58+2,59 "

« Evet (n=79) 1.53+0.85 Lo 3.64+2.60 =0.001
Hipertansiyon

* Hayir (n=228) 1,39+0,60 2,3342,24 "

« Evet (n=104) 1,46+0,77 0.643 3044307 <0.001
KOAH

* Hayir (n=297) 1,43+0,68 2,67£2,65 "

« Evet (n=35) 1274038 0,374 4.16+2,09 =0.001
Koroner arter hastaligi

* Hayir (n=287) 1,42+0,67 2,56+2,53 "

« Evet (n=45) 1.40£0,54 0,908 4554263 <0.001
Malignite

* Hayir (n=299) 1,41+0,64 2,65+2,61 "

« Evet (n=33) 1,50+0,75 0,802 4,5342,18 =0.001
Kalp yetersizligi

* Hayir (n=302) 1,40+0,65 2,62+2,55 -

* Evet (n=30) 1,59+0,70 0,054 4,91+2,54 =0.001
Kronik bobrek yetmezligi

* Hayir (n=311) 1,40+0,64 2,78+2,57

* Evet (n=21) 1,66+0,80 0,073 3,50+3,44 0,443
Diger yandas hastaliklar

* Hayir (n=252) 1,37+0,56 2,63+2,48 o

* Evet (n=80) 1,56+0,87 0,129 3,47+2,99 0,029
Kardiyak arrest

* Hayir (n=326) 1,41+0,66 2,76x2,61 "

« Evet (n=6) 1,58+0,56 Ces 6454111 =0.001

MEUS: modifiye erken uyari skorlamasi, CEUS: COVID-19’a 6zgii erken uyar1 skorlamasi, KO4H: Kronik obstriiktif akciger

hastalig, * istatiksel anlamlilik.

Tiirk RESUSITASYON Dergisi

Turkish Journal of RESUSCITATION

Sorumlu Yazar
nurcan66@hotmail.com



Turkish
Journal of
RESUSCITATION

Kaynaklar

1.

10.

11.

Semeraro F, Greif R, Bottiger BW, et al. European
Resuscitation Council Guidelines 2021: Systems saving
lives.  Resuscitation.  2021;161:80-97.  doi:10.1016/j.
resuscitation.2021.02.008

Andersen LW, Kim WY, Chase M, et al. The prevalence
and significance of abnormal vital signs prior to in-hospital
cardiac arrest. Resuscitation. 2016;98:112-117. doi:10.1016/j.
resuscitation.2015.08.016

Churpek MM, Yuen TC, Winslow C, Hall J, Edelson DP.
Differences in vital signs between elderly and nonelderly
patients prior to ward cardiac arrest. Crit Care Med
2015;43:816-22.

Liao X, Wang B, Kang Y. Novel coronavirus infection during
the 2019-2020 epidemic: preparing intensive care units—the
experience in Sichuan Province, China. Intensive Care Med
2020;46:357-360.

Mitsunaga T, Hasegawa I, Uzura M, et al. Comparison of
the National Early Warning Score (NEWS) and the Modified
Early Warning Score (MEWS) for predicting admission
and in-hospital mortality in elderly patients in the pre-
hospital setting and in the emergency department. Peerl].
2019;7:¢6947. doi:10.7717/peerj.6947

Umar A, Ameh CA, Muriithi F, Mathai M. Early warning
systems in obstetrics: A systematic literature review.
PLoS One. 2019;14(5):e0217864. doi:10.1371/journal.
pone.0217864

Lampin ME, Duhamel A, Behal H, Recher M, Leclerc
F, Leteurtre S. Use of paediatric early warning scores in
intermediate care units. Arch Dis Child. 2020;105(2):173-
179. doi:10.1136/archdischild-2019-317055

Hollis RH, Graham LA, Lazenby JP, et al. A Role for the
Early Warning Score in Early Identification of Critical
Postoperative Complications. Ann Surg. 2016;263(5):918-
923. doi:10.1097/SLA.0000000000001514
Martin-Rodriguez F, Martin-Conty JL, Sanz-Garcia A,
et al. Early Warning Scores in Patients with Suspected
COVID-19 Infection in Emergency Departments. J Pers Med.
2021;11(3):170. doi:10.3390/jpm11030170

Semeraro F, Scquizzato T, Scapigliati A, et al. New Early
Warning Score: off-label approach for Covid-19 outbreak
patient deterioration in the community. Resuscitation.
2020;151:24-25. doi: 10.1016/j.resuscitation.2020.04.018
Vrillon A, Hourregue C, Azuar J, et al. COVID-19 in Older
Adults: A Series of 76 Patients Aged 85Years and Older
with COVID-19. J Am Geriatr Soc. 2020;68(12):2735-2743.
doi:10.1111/jgs.16894

Tiirk RESUSITASYON Dergisi
Turkish Journal of RESUSCITATION

ORIJINAL MAKALE
TJIR 2022;1(1):44-57

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Mat Din H, Raja Adnan RNE, Nor Akahbar SA, Ahmad SA.
Characteristics of COVID-19-Related Deaths Among Older
Adults in Malaysia. Malays J Med Sci. 2021;28(4):138-145.
doi:10.21315/mjms2021.28.4.14

Hu H, Yao N, Qiu Y. Comparing Rapid Scoring Systems in
Mortality Prediction of Critically Il Patients With Novel
Coronavirus Disease. Acad Emerg Med. 2020;27(6):461-468.
doi:10.1111/acem.13992

Chen Z, Cheng Z, Zhang X, et al. Clinical manifestations and
CT characteristics of corona virus disease 2019 (COVID-19).
Radiol Pract 2020;3:286-90.

Smith ME, Chiovaro JC, O’Neil M, et al. Early warning system
scores for clinical deterioration in hospitalized patients: a
systematic review. Ann Am Thorac Soc. 2014;11(9):1454-
1465. doi:10.1513/AnnalsATS.201403-1020C

Peng B, Zhou W, Pettit RW, et al. Reducing COVID-19
quarantine with SARS-CoV-2 testing: a simulation
study. BMJ Open. 2021;11(7):¢050473. doi:10.1136/
bmjopen-2021-050473

Jang JG, Hur J, Hong KS, Lee W, Ahn JH. Prognostic
Accuracy of the SIRS, gSOFA, and NEWS for Early Detection
of Clinical Deterioration in SARS-CoV-2 Infected Patients. J
Korean Med Sci. 2020;35(25):e234. Published 2020 Jun 29.
doi:10.3346/jkms.2020.35.e234

McGinley A, Pearse RM. A national early warning score for
acutely ill patients. BMJ 2012;345:e5310.

Goulden R, Hoyle MC, Monis J, Railton D, Riley V, Martin
P, et al. gSOFA, SIRS and NEWS for predicting inhospital
mortality and ICU admission in emergency admissions
treated as sepsis. Emerg Med J 2018;35(6):345-9.

Churpek MM, Snyder A, Han X, et al. Quick Sepsis-related
organ failure assessment, systemic inflammatory response
syndrome, and early warning scores for detecting clinical
deterioration in infected patients outside the intensive care
unit. Am J Respir Crit Care Med 2017;195(7):906-11.

Sun Q, Qiu H, Huang M, Yang Y. Lower mortality of
COVID-19 by early recognition and intervention: experience
from Jiangsu province. Ann Intensive Care 2020;10(1):33.

Sorumlu Yazar:
Nurcan DORUK
Mersin, Tiirkiye
nurcan66(@hotmail.com

Sorumlu Yazar
nurcan66@hotmail.com



Turkish
Journal of
RESUSCITATION

ORIGINAL ARTICLE
TJIR 2022;1(1):44-57

COMPARISON OF TWO DIFFERENT EARLY WARNING SCORES TO PREDICT THE RISK OF CARDIAC ARREST IN
PATIENTS WITH DIAGNOSED COVID-19: RETROSPECTIVE ANALYSIS

Nurcan DORUK!, Levent OZDEMIR!, Aslinur SAGUN!, Bahar TASDELENZ, Merve KOK!, Enes YESILMEN!

"Department of Anesthesiology and Reanimation, Mersin University Faculty of Medicine, Mersin, Turkey
“Department of Biostatistics, Mersin University Faculty of Medicine, Mersin, Turkey

ORCID IDs of the authors: N.D. 0000-0003-0141-1111; L.O. 0000-0002-7780-3202; A.S. 0000-0002-7884-5842;
B.T. 0000-0001-8146-4912; M.K. 0000-0001-6543-8423; E.Y. 0000-0002-7588-845X

ABSTRACT

Introduction: Early recognition of the deteriorating patient
and taking the necessary precautions quickly can prevent the
developmentof cardiac arrestin patients. For this purpose, modified
early warning scoring (MEWS) and national early warning scoring
(NEWS) were developed, as well as specific EWS for COVID-19
patients (CEWS: NEWS modified by adding >65 age criterion). In
this study, it was aimed to compare MEWS and CEWS to predict
worsening and development of cardiopulmonary arrest (CPA) in
patients followed up with a diagnosis of COVID-19 in wards.

Methods: After the approval of the ethics committee, a total of 332
adult patients between the ages of 18-99 who were hospitalized
in the COVID-19 wards of Mersin University Medical Faculty
Hospital between 1 March 2020 and 1 June 2020 were included
in the study. Demographic data and comorbidity status were
determined from patient records. The MEWS and CEWS
scores were determined by the vital findings obtained from the
service follow-ups. For these two scorings, the mean of repeated
measurements for each day was recorded.

Results: 60.9 % (n=202) of the patients were male and 39.1 %
(n=130) were female. The mean age of the patients was calculated
as 53.73420.05. The mean hospitalization period of the patients
was 6.02+3.73 days. The rate of patients in requirement of
additional oxygen was found to be 24.4 % (n=81). Admission rate
from the COVID-19 service to the ICU was 1.2 % (n=4), CPA
rate was 1.8 % (n=60) and exitus rate was 1.8% (n=6). The mean
scores of the patients for each day were taken, and there was a
statistically significant difference between MEWS and CEWS
(1.33+0.49 vs. 2.59+2.39; p<0.001). When the 1st day scores of
the patients with and without CPA were compared, the CEWS
score was found to be significantly higher than the MEWS score
(p=0.001 vs. p=0.283). While the cut-off value was 4.75 in CEWS
for CPA (p<0.001), a distinctive cut-off value was not found for
MEWS (p=0.317). When those with comorbidities (n=204) were
examined, the CEWS was found to be significantly higher than
the MEWS (p<0.001).

Conclusion: According to the results, CEWS obtained by adding
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age criteria to NEWS, may be a more accurate early warning
system in predicting CPA and exitus in COVID-19 patients
compared to MEWS.

Keywords: COVID-19, Modified early warning score, National
early warning score, Cardiac arrest, Cardiopulmonary resuscitation

1. Introduction

Early recognition of the deteriorating patient is also the first link
in the life-saving chain.!” Especially, the majority of in-hospital
cardiac arrests do not develop suddenly. When the vital signs
of patients with cardiopulmonary arrest (CPA) were examined
retrospectively, it was determined that there were deteriorations
in vital signs in the period before the cardiac arrest occurred.®?
Therefore, itis recommended to use early warning scores (EWS) for
recognizing in-hospital cardiac arrest.*) There are various scoring
systems developed for this purpose. The most commonly used are
the modified early warning score (MEWS) and the national early
warning score (NEWS) developed in United Kingdom.® MEWS
includes systolic blood pressure, heart rate, respiratory rate, body
temperature and neurological status parameters. NEWS, on the
other hand, includes oxygen saturation and supplemental oxygen
support parameters in addition to these variables.

Different EWS systems have been developed for different
clinical  situations.®®  Similarly, disease-specific ~EWSs
have been tried to be defined for the coronavirus pandemic
(COVID-19).%1% However, the superiority of the EWS, which
was developed specifically for the COVID-19 outbreak, over
the established scores could not be clearly demonstrated.® It is
noteworthy that especially the high average age and changes in
oxygen saturation of COVID-19 cases followed up in intensive
care unit (ICU) or wards are at the forefront.") Therefore, NEWS
which includes oxygen saturation and supplemental oxygen
support criteria, seems to be more appropriate for COVID-19
patients rather than MEWS. In a study, it is seen that the age
variable parameter is added to NEWS in the early recognition of
worsening COVID-19 patients. In our study, we used the MEWS
and the NEWS to which the age criterion was added (CEWS:
early warning scoring specific to COVID-19 patients).

Corresponding Author
nurcan66@hotmail.com



Turkish
Journal of
RESUSCITATION

In this study, we aimed to retrospectively compare the accuracy of
CEWS and MEWS in predicting worsening and CPA in infected
hospitalized patients in the COVID-19 ward.

2.Methods

Written approval from the Ministry of Health Scientific Research
Platform and Mersin University Clinical Research Ethics
Committee were obtained for our study (July 8, 2020 date and
2020/471 numbered). A total of 332 patients with a diagnosis of
COVID-19, aged between 18-99 years, who were hospitalized
and followed up in the COVID-19 service of Mersin University
Faculty of Medicine between March 1 and June 1, 2020, were
retrospectively included in the study.

Early warning score is routinely used in the hospital where our
study was conducted, and the necessary training was given to the
relevant healthcare personnel in previous years, and triggering
is routinely initiated according to standard follow-up and score
values. MEWS is used in routine service follow-up in our hospital.
Training and information about NEWS in which the age criterion
was added (CEWS), was also given to the COVID-19 service
nurses before start of the study.

Systolic blood pressure, heart rate, respiratory rate, body
temperature, and response status criteria were used to detect
MEWS. It was used as the COVID-specific early warning
score (CEWS), which was obtained by adding the age criterion
(0 points: <65 years, 3 points: >65 years) to NEWS (Table 1).¢
For both MEWS and CEWS, determining the frequency of follow-
up according to the score obtained by the patients, evaluating the
patient’s need for ICU and necessary triggers have been applied.
Patients with missing information in their follow-up forms were
excluded from the study.

Demographic data and comorbidity status were determined
from patient records. MEWS and CEWS scores from repeated
measurements for each day were averaged. The effects of gender,
age, and comorbidity on early warning scores were compared.
Two different early warning scores were compared in terms of
early recognition of ICU admission, cardiopulmonary arrest and
mortality. Cut-off values of early warning scores were calculated
to predict cardiac arrest and exitus.

Data were analyzed using the Statistical Package for the Social
Sciences (IBM Corp. Released 2011. IBM SPSS Statistics
for Windows, Version 20.0, Armonk, NY, USA). Descriptive
statistics for normally distributed data was expressed with mean
and standard deviation, for non-normally distributed data, median
and interquartile range (IQR) was employed. Categorical data was
expressed as total count and percentages. Shapiro-Wilk test was
used for normality. Analytical statistics for normally distributed
variables was performed by t-test, for non-normally distributed
variables Mann-Whitney test was applied. Categorical variables
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were analyzed with using y2 test. Wilcoxon Signed Rank test was
used for paired and non-normally distributed data. Area under a
receiver operating characteristic (AUROC) curve analyses were
performed to assess the effectiveness of MEWS and CEWS for
predicting a COVID-19 prognosis. Statistical significance was
considered as p-value <0.05.

3.Results

Of the 332 patients included in the study, 60.9 % (n=202) were
male and 39.1 % (n=130) female. The mean age of the patients
was 53.73£20.05 years. In the correlation analysis, there was
a statistically significant increase in the CEWS score with
increasing age, while no significant difference was found in the
MEWS (1=0.668, p<0.001; r=0.102, p=0.06, respectively). The
gender and body weight variables of the patients did not differ in
the two different early warning scores. The mean hospital stay of
the patients was 6.02+3.73 days. Demographic data of the patients
are summarized in Table 2.

The mean scores of the patients for each day were calculated and
there was a statistically significant difference between MEWS
and CEWS (1.33+0.49 vs. 2.5942.39; p<0.001, respectively).
In patients with comorbidity, both early warning score averages
were found to be statistically significantly higher than in patients
without comorbidity (Table 3). Considering the mean scores
of the patients on the 1st day, in the presence of all comorbid
diseases, except for chronic renal failure, the CEWS score was
statistically significantly higher, while the MEWS score was not
statistically significant (Table 4). Similarly, a significant increase
was found in CEWS in smokers, but no difference was found
in MEWS (p=0.005, p=0.79; respectively). Alcohol use did not
differ in both early warning scores. The rate of patients in need
of oxygen was found to be 24.4 % (n=81). In patients requiring
supplemental oxygen support, both early warning scores were
found to be statistically significant.

The rate of admission to the ICU was 1.2 % (n=4). CPA ratio and
exitus rate were found to be 1.8 % (n=6). When the mean scores of
the patients with and without CPA on the 1st day were compared,
the CEWS score was found to be significantly higher than the
MEWS score (p=0.001 vs. p=0.283). While the cut-off value was
4.75 in CEWS in predicting CPA and exitus, a distinctive cut-off
value could not be determined for MEWS (p<0.001, p=0.317;
respectively). In the regression analysis performed by considering
the length of stay in the hospital, when the MEWS score of the
patients increased by one unit, the risk of death increased 2.32
times (p=0.033), and 1.79 times for CEWS (p<0.001) was
detected.

Since the number of patients decreased by more than 50 % after
the first 6-day period in the service follow-ups of all patients, the
first 6-day scores were also evaluated in terms of the accuracy of
the statistical modeling. Considering the first 6 days in MEWS
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measurement, there is a statistically significant difference between
dependent measurements (p=0.005). It was determined that this
difference between the measurements was due to the difference
between the 1Ist day and Sth day scores (p=0.008). Considering
the first 6 days in CEWS measurement, there is a statistically
significant difference between dependent measurements (p<0.001).
This difference between measurements was due to the difference
between day 1 and day 3, day 5 and day 6 (p=0.011; <0.001; 0.008,
respectively). While a statistically significant change was detected
on the 5th day for MEWS, a significant change was observed in
the earlier (on the 3rd day) period for CEWS.

4. Discussion

In our study, COVID-19 specific early warning score (CEWS)
obtained by adding age criteria to the national early warning
score (NEWS) and modified early warning scoring (MEWS)
were compared in terms of early recognition of worsening
and predicting cardiac arrest in patients with a diagnosis of
COVID-19. There is study reporting that COVID-19 is associated
with a higher mortality rate in elderly patients.®® In our study, it
was observed that worsening in COVID patients could be detected
earlier (compared to the mean values on the 1st day) with CEWS,
which also includes the age factor. CEWS was found to be more
effective than MEWS in predicting both worsening and cardiac
arrest in patients with comorbidities. In addition, we think that it
would be beneficial for clinicians to determine a cut-off value of
CEWS for cardiac arrest and mortality.

One study reported that variables of age, respiratory rate, systolic
blood pressure, peripheral oxygen saturation, and glasgow coma
scale (GCS) made a significant difference between patients
who survived and died."® Another study reports that advanced
age and the presence of comorbidity correlate with the severity
of COVID-19 disease."” The parameters included in the two
different early warning scores we compared in our study were
different. Unlike the MEWS, CEWS included oxygen saturation,
supplemental oxygen support, and age criteria. Considering the
higher mortality rates in elderly patients with a diagnosis of
COVID-19, the importance of the age factor is seen.'? In addition,
severe desaturation and the need for additional oxygen support
are frequently observed, especially in hospitalized COVID-19
patients. Considering these disease-specific conditions, it is
suggested that CEWS is a more appropriate early warning score
than MEWS in the follow-up of patients with COVID-19.

Different early warning scorings have also been studied in patients
with a diagnosis of COVID-19. In a study, MEWS and rapid
emergency medicine score (REMS) were compared.'¥ REMS
includes age, oxygen saturation and GCS parameters, unlike
MEWS. Researchers have reported that both early warning scores
have acceptable predictive values in predicting in-hospital cardiac
arrest in patients with a diagnosis of COVID-19.1% However, they
reported that REMS predicted early detection of worsening with
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higher accuracy than MEWS relative to area under the curve (AUC)
in ROC analysis (AUC values 0.841 vs 0.677, respectively).!'> In
our study, although the AUC values of both MEWS and CEWS
in the ROC analysis for predicting cardiac arrest were acceptable,
it was found that CEWS predicted significantly higher accuracy
(AUC values were 0.618 for MEWS and 0.893 for CEWS).

In a published systematic review before the COVID-19 pandemic
and evaluating early warning scores, it was concluded that the
EWSs calculated within the first 48 hours in patients were able
to predict especially cardiac arrest and death with acceptable
accuracy.!’” However, these results have limited reliability due
to the heterogeneity of the population and the diversity of out-
of-hospital interventions. In our study, both early warning scores
predicted cardiac arrest at an acceptable level. However, due
to the retrospective study design, we also neglected the out-of-
hospital characteristics of the patients. Patients with COVID-19
may experience a quarantine period, which can sometimes be
long, before hospitalization.!'® Therefore, it is difficult to predict
how severely patients deteriorated in the pre-hospital period.

There are studies that found NEWS to be successful in
distinguishing infected patients at high risk for clinical
deterioration during admission to out-of-ICU services and to the
emergency department.!'!® There are also studies showing that
NEWS is superior to quick Sequential Organ Failure Assessment
(qSOFA) and systemic inflammatory response syndrome (SIRS)
scoring in early detection of worsening in hospitalized infected
patients. 29 A study reported that supplemental oxygen support is
an independent risk factor for COVID-19 pneumonia progressing
to a critical state.?V The use of NEWS, in which the age factor
is added in our study may be the reason why it becomes more
advantageous than MEWS in COVID-19 patients, especially since
it includes additional parameters related to the respiratory system.

There are some limitations of our study. Since our study was
conducted in a single center and with a limited number of patients,
the results cannot be generalized and the results should be retested
with multicenter studies. It was neglected because information
about out-of-hospital treatment and care processes of patients with
COVID-19 could not be reached. Only two different early warning
scorings have been studied, so we do not have information about
the effectiveness of other early warning scorings. It should be
known that at the time of the study, the COVID-19 vaccine was
not yet administered in our country and worldwide, so the clinical
appearance of the patients may be different from the current one.

In a conclusion, it was determined that CEWS predicted the
worsening of patients with COVID-19 with higher accuracy than
MEWS. Similarly, CEWS was found to predict earlier and more
significantly in COVID-19 patients with comorbidities. We think
that the use of CEWS may be useful in the follow-up of patients
with a diagnosis of COVID-19 followed in the service.
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Table 1. Early warning score parameters specific to COVID-19 patients (CEWS).

Parameters 3 2 1 0 1 2 3

Age (year) <65 >65

Respiration rate (per min) <8 9-11 12-20 21-24 >25

Oxygen saturation (%) <91 92-93 94-95 >96

Any supplemental oxygen Yes No

Systolic blood pressure <90 91-100 | 101-110 | 111-219 > 220

(mmHg)

Heart rate (bpm) <40 41-50 51-90 91-110 111-130 >131
Confusion,

Consciousness Alert Voice Pain,

Unresponsive
Temperature (0C) <35 35.1-36 36.1-38 38.1-39 >39.1
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Table 2. Demographic data of patients with a diagnosis of COVID-19 followed in the ward.

Features | N (%) or mean+ SD
Gender
Female (n, %) 130
Male (n, %) 202
Age (year) 53,73+20,05
Body weight (kg) 75,84+15,72
Length of stay (day) 6,02+3,73
Presence of comorbidity 205 (61.7)
Diabetes mellitus 79 (23.8)
Hypertension 104 (31.3)
Chronic obstructive lung disease 35(10.5)
Coroner artery disease 45 (13.6)
Cancer 33 (9.9)
Congestive heart failure 30 (9.0)
Renal failure 21 (6.3)
Smoking 115 (34.6)
Alcohol use 33(9.9)
Others 80 (24.1)
Supplemental oxygen requirement 81 (24.4)
Discharged 322 (97.0)
Transfer to intensive care unit 4(1.2)
Exitus 6 (1.8)

Table 3. Comparison of the mean scores of patients according to comorbid disease status.

Early warning score Patients with comorbidity | Patients without comorbidity P value
(mean+SD) (n=127) (n=205)

MEWS 1,24+0,26 1,39+0,58 0.004*

CEWS 1,31£1,41 3,3942,52 <0.001*

MEWS: modified early warning score, CEWS: early warning score specific to COVID-19, *statistically significant.
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Table 4. Comparison of the mean values of the patients on the first day from two different early warning scores according to their

current comorbidity status.

Comorbidities MEWS of the first day P value CEWS of the first day P value
mean+SD mean+SD

Diabetes mellitus

* No (n=253) 1,38+0,58 2,58+2,59 "

« Yes (n=79) 1.53+0.85 Lo 3.64+2.60 =0.001
Hypertension

* No (n=228) 1,39+0,60 2,33+£2,24 "

* Yes (n=104) 1,46+0,77 0.643 3044307 <0.001
COPD

* No (n=297) 1,43+0,68 2,67+2,65 "

« Yes (n=35) 1274038 0,374 4.16+2,09 =0.001
Coroner artery disease

* No (n=287) 1,42+0,67 2,56£2,53 "

* Yes (n=45) 1.40£0,54 0,908 4554263 <0.001
Cancer

* No (n=299) 1,41+0,64 2,65+2,61 «

« Yes (n=33) 1.50+0,75 L 453+2.18 UL
Congestive heart failure

* No (n=302) 1,40+0,65 2,62+2,55 "

« Yes (n=30) 1,59+0,70 DS 491+2,54 o
Renal failure

* No (n=311) 1,40+0,64 2,78+2,57

* Yes (n=21) 1,66+0,80 0,073 3,50+3,44 0,443
Others

* No (n=252) 1,37+0,56 2,63+2,48 "

* Yes (n=80) 1,56+0,87 0,129 3,47+2,99 0,029
Cardiac arrest

* No (n=326) 1,41£0,66 2,76£2,61 "

« Yes (n=6) 1,58+0,56 Ces 6454111 =0.001

MEWS: modified early warning score, CEWS: early warning score specific to COVID-19, COPD: chronic obstructive lung disease,

*statistically significant.
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COKLU BASARILI RESUSITASYON VE AKUT KORONER SENDROMLU HASTAYA YAKLASIM

Tarik KACAR!, Ali ALAGOZ', Goniil TEZCAN KELES!
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OZET

Kardiyak nedenlere bagli 6lim, ani Oliimlerin &nde gelen
nedenidir. Dis merkez acil serviste kardiyak arrest sonrasi
30 dk kardiyopulmoner restisitasyon (KPR) uygulanan ve spontan
dolasim1 geri donen bilinci kapali hasta tetkik ve yogun bakim
takibi i¢in hastanemize gonderildi. Primer patolojinin erken
taninmas1 ve acil tedavisi onemlidir. Sorun ¢6ziimlenmedigi
siirece, etkin ve basarili yapilan resiisitasyona ragmen sag kalim
azalir. Bu olgu sunumunda; kardiyak arrest nedenleri ve KPR
sonras! yogun bakimda tedavi ve takip basamaklar1 ele alinmustir.

Anahtar kelimeler: Kalp durmasi, Pnémotoraks,
Kardiyopulmoner resiisitasyon, Miyokardiyal Infarktiis, Akut
koroner sendrom

ABSTRACT

Cardiac death is the leading cause of sudden death. In this article
an unconscious patient who came to the emergency department
with cardiac arrest and underwent a CPR (Cardiopulmonary
Resusitation) for 30 minutes and then followed up in the intensive
care unit admission of the patient is discussed with the causes of
cardiac arrest. Failure to resolve the primary pathology causing
the disease with urgent and effective treatment directly affects
survival despite effective and successful resuscitation. In this case
report; causes of cardiac arrest and follow-up steps in intensive
care after CPR were discussed.

Keywords: Cardiac arrest, Pneumothorax, Cardiopulmonary
resuscitation, Myocardial infarction, Acute coronary sendrom

GIRIS

Primer kardiyak nedenlere bagli o6liimler, ani 6liim nedenleri
arasinda ilk siralarda yer alir. Erken tani ve tedavi yontemlerinin
gelismesi, ileri yasam destegi uygulamalarinin daha etkin ve
faydali yapilmasina karsin hastane dis1 kardiyak arrest olgularinda
sag kalim oran1 sadece % 1-10 kadardir ©. Koroner arter hastaligi
(KAH) diinyada ve iilkemizde en 6nde gelen dlim sebebidir.
Avrupa’da 75 yas alti 6liimlerin kadinlarda % 45, erkeklerde
% 38’inden kardiyovaskiiler hastaliklar sorumludur ®.

Bu olgu sunumunda akut koroner sendrom nedeniyle kardiyak

arrest gelisen, pandemi siireci ve yandas patolojiler nedeniyle altta
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yatan primer patolojiye ge¢ tani konulan, iki kez arrest gelisen
ve basarili resiisitasyonlar ile spontan dolasimi geri dondiiriilen
hastanin resusitasyon basamaklari ve yogun bakim takip-tedavi
stirecleri ele alinmistir. Akut koroner sendromlu olgularda erken
taninin 6nemi ve etkin tedavinin acil perkiitan koroner girisim
(PKG) oldugunu vurgulamak amaglanmuistir.

OLGU SUNUMU

56 yasinda erkek hasta dis merkez acil servise gogiis agrisi ile
bagvurur. Acil servis sedyesine alindigi sirada kardiyak arrest
gelisir ve kardiyopulmoner resiisitasyon (KPR) baslanir. Es
zamanli entiibe edilir. Soklanamaz kardiyak arrest ritmi oldugu
icin her 3 dakikada 1 mg iv adrenalin (toplam 10 mg) yapilir,
30 dk sonunda nabizsiz ventrikiiler tasikardi ritmi saptanir
ve 200 joule ile defibrile edilir. Spontan dolasim geri donen
(SDGD) hastaya vazopressor baslanarak yogun bakim ihtiyact
nedeniyle 112 aracilifiyla hastanemize sevk edilir. Hastanemiz
acil servisinde; genel durumu kotii, bilinci kapali, sedasyon ve kas
gevsetici ilag uygulanmis, tansiyon: 160/110 mmHg (vazopressor
destegi altinda), nabiz: 146 atim/dk ve SpO, % 88, ates: 36 °C
olarak oOl¢iildi. EKG’de siniizal tasikardi, DII-DIII ve aVF
derivasyonlarinda 0.5 mm ST elevasyonu ve bilateral akciger
seslerinde azalma tespit edildi. Pandemi kosullar1 nedeniyle
trakeal aspirattan COVID-19 PCR o6rnegi gonderildi ve toraks
tomografisi ¢ekildikten sonra hasta, yakinlar1 bilgilendirilerek ve
rizasi alinarak anestezi yogun bakim tinitesine (AYB) yatirildi.

Yogun bakim kabuliinde Glaskow Koma Skoru 3 (GKS=
EIMI1VE) olan olgu mekanik ventilatére (P-SIMV Mod, FiO2

% 50 PEEP:6 cmH, O, Pressure Support: 12 cmH, O, Frekans: 14/
dk) baglandi. Kan, idrar ve endotrakeal aspirat kiiltiirii génderildi.
Hemogram, biyokimya, koagiilasyon testleri, kardiyak enzimler ve
arter kan gazi analizi istendi. Hastanin yogun bakima yatirildiktan
sonraki vital bulgulart; tansiyon: 173/112 mmHg, nabiz: 132
atim/dk, SpO, %90 idi. Cekilen toraks tomografisinde bilateral
pnomotoraks saptandi. Gogiis cerrahisiyle birlikte konsiilte edildi
ve bilateral tiip torakostomi uygulandi. Hastanin EKG’sinde
DII, DIII ve aVF derivasyonlarinda ST elevasyonu ve kardiyak
enzimlerde high sensitive kardiyak troponin-I (hs-cTn-I) degeri
7483,7 ng/L (normal deger: 14-42 ng/L) CK-MB degeri ise 117,1
ng/ml (normal deger: 0.6-6.3 ng/ml) olmas1 nedeniyle kardiyoloji
konsiiltayonu istendi. Kardiyoloji tarafindan, tasikardiye ve
KPR’ye sekonder ST elevasyonu oldugu ve ekokardiyografik
goriintiilemede non-ekojen gogiis duvart nedeniyle goriintii elde
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edilemedigi bildirildi. Kardiyoloji dnerisiyle hastaya asetilsalisilik
asit (ASA) 300 mg yiikleme (nazogastrik sonda araciligiyla) 100
mg idame olacak sekilde ve diisiikk molekiil agirliklt heparin (0.4
ml SC) antikoagiilan- antiagregan tedavi baslandi. Troponin
takibi yapildi, mekanik ventilatér modu ve destekleri arteriyel kan
gaz1 degerlerine gore diizenlendi.

AYB izleminde midazolam 2mg/saat ve fentanil 50 pg/saat
iv inflizyon baglandi. Tasikardisi i¢in metoprolol 50 mg/giin
nazogastrik sondadan verildi. Yatisindan 6 saat sonra goriilen
kontrol EKG, hs-cTn-I : 33758 ng/L ve CK-MB>300 ng/ml
degerleri ile kardiyolojiye rekonsiilte edildi. Kontrol EKG siniis
ritminde (112 atim/dk hizinda) ve bir dnceki EKG'ye gore degisiklik
olmadig1 seklinde yorumlandi ve kardiyak enzim progresyonunun
KPR oykiisiine, bilateral pnomotoraksa ve hipoksiye sekonder
olabilecegi belirtilerek antiaggregan ve antikoagiilan tedavinin
devamu onerildi. Koroner anjiografi planlanmayan ve ndrolojik
muayenesinde bilinci agilmayan hastaya hedeflenmis sicaklik
yonetimi (HSY) amaglanarak viicut sicakligmin 36°C’yi
gegmemesi i¢in konvansiyonel yontemlerle internal ve eksternal
soguk uygulandi. Takiplerinde viicut 1sisinin 35.5-36 °C oldugu
ve bu derecenin hastada ilk 24 saat iginde herhangi bir olumsuz
etki yaratmadigi gozlendi. Atesin 36 °C’yi gegmemesine 6zen
gosterildi. Yatisin 3.giinde norolojik muayenede vital bulgular
stabil ve biling kapali olarak degerlendirildi.

Yatiginin 7. gliniinde bilinci kapali olan, hipoksi gelisen ve solunum
paterni bozulan hastaya sedasyon ilaglarina ek olarak rokiironyum
30 mg/saat iv infiizyon baglandi. Néromuskiiler bloker ve sedatif
ilaglar aralikli kesilerek norolojik muayene yapildi.

AYB izleminin 11. giiniinde kan gazi analizi ve hemodinamik
verileri stabil hale gelen hastanin bilinci agildi. Spontan
solunumu yeterli olan hasta ekstiibe edilerek maske ile oksijen
destegine alindi. Biling agik, koopere, vitalleri stabil olarak AYB
izlemine devam edildi. Toraks tiipii gogiis cerrahisi goriisi ile
¢ekildi. Atelektazi gelismemesi i¢in aralikli olarak non invaziv
ventilasyon ve solunum fizyoterapisi yapildi (Yatisindan bu
doneme kadar olan kardiyak enzim diizeyleri Tablo 1’de
Ozetlenmistir). Stabil seyreden vital bulgular ile ekokardiyografik
ve anjiografik degerlendirme amaciyla kardiyolojiye rekonsiilte
edildi. EKG siniis ritminde 103/dk hizinda V1-V5’de QS, DIII
ve aVF’de patolojik Q mevcuttu. Ekokardiyografik bakisinda
apeks, apikoseptum, septum, anterior, anteroseptum, anterolateral
akinetik goriiniimde, apikoseptum ve anteroseptum anevrizmatik,
1 derece mitral yetmezlik, 1 derece aort yetmezligi, sol ventrikiil
ejeksiyon fraksiyonu (LVEF) % 30 olarak degerlendirildi ve ek
olarak ramipril tablet 2.5 mg/giin onerildi. Kisitli mobilize olan
ve vitalleri stabil seyreden olguya taburculuk planlandig: sirada
yatisinin 13. giiniinde AYB’de ani kardiyak arrest gelismesi
tizerine KPR baslandi. Es zamanli endotrakeal entiibasyon
yapildi. Her 3 dakikada 1 mg iv adrenalin yapildi (toplam 16
mg) ve KPR’nin 45. dk da ventrikiiler fibrilasyon ritmi gozlendi.
Sirasiyla 150J-200J ve 200J ile 3 kez defibrile edilen hastada
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spontan dolagimin donmesi tlizerine KPR sonlandirildi. Hizlica
yeniden kardiyolojiye konstilte edildi ve acil anjiografi planlandi.
Acil kateter laboratuvarina alinan hastaya perkiitanz koroner
goriintilleme (PKG) yapildi. PKG sonucu koroner damarlardaki
tikaniklik, sag koroner arter % 40, sirkumfleks arter % 40, ve sol
koroner arter % 100 retrograd dolumlu olarak degerlendirildi.
Sol koroner arterin total okliizyonu nedeniyle PKG sonrasi stent
yerlestirildi ve tam agilma saglandigi belirtildi. Kardiyolojinin
istegi lizerine olgu anjio laboratuarindan entiibe olarak mekanik
ventilator destegi ile bundan sonraki tedavi ve takipleri yapilmak
tizere koroner yogun bakimda izleme alindi.

TARTISMA VE SONUC

Ani O6limlerin nedenleri i¢inde birinci sirada primer kardiyak
nedenler yer alir. Tiim Diinya’da ve bizim tilkemizde KAH bagh
olim oranlar1 oldukga yiiksektir. Bu olgu, Covid-19 pandemi
stirecinin 2.ayimda, tim yogun bakimlarin dolu oldugu, elektif
islemlerin durduruldugu, PCR testinin negatif ¢ikmasina karsin,
farklr klinik bulgular i¢in Covid-19 ayirici tanisinda zorlanildigi
bir siiregte yogun bakimimiza yatirildi. Baslangigtaki kardiyak
enzim ylksekligi, kardiyoloji ekibi tarafindan non-kardiyak
kokenli olarak yorumlandigi i¢in acil PKG planlanmadi. Bu
olguda da goriildiigi {izere; kardiyak arrest nedeni olan primer
neden tam olarak ¢oziimlenmedigi siirece, spontan dolasimi
dondiiren basarili resiisitasyon ve resiisitasyon sonrasi bakim ¢ok
iyi olsa bile hastanin yeniden arrest olma ihtimali ¢ok yiiksektir.
Akut koroner sendromlarda, miimkiin olan en kisa siirede PKG
uygulanmalidir.

Akut miyokard infarktiis (AMI) terimi, miyokardiyal iskemi
ile uyumlu bir klinikte nekroz ve miyokardiyal hasar bulgulari
(kardiyak troponindegerlerininenaz I tanesinintistreferans degerin
tizerinde olmasi) oldugunda kullanilmaktadir®. Reperfiizyon
tedavisi gibi acil tedavi stratejilerinin hizla uygulanmasi igin
persistan gogiis agrisi ya da iskemiyle uyumlu diger semptomlarin
ve en az 2 ardistk ST segment elevasyonu olan STEMI
vakalariin taninmasi onemlidir®. Iskemik kalp hastaliklari,
tilkeler arasi farkliliklar gostermesine ragmen Avrupa’da her yil
tiim Sliimlerin %20’sine ya da yaklasik olarak 1.8 milyon 6liime
neden olmaktadir ®. STEMI sonrasi erken safhada ¢ogu 6liim
ventrikiiler fibrilasyona bagli goézlenmektedir ©. Kardiyak arrest
gelisen ve EKG’de ST segment elevasyonu gelisen hastalarda
primer PKG oncelikli diigtiniilmelidir . Koroner okliizyonlarin
yiiksek yayginligi ve kardiyak arrest sonrasi hastalarda EKG’yi
yorumlamadaki potansiyel zorluklar g6z Oniine alindiginda,
kardiyak arrest sonrast spontan dolagimi geri dénen hastalar i¢in
enfarkt sliphesi yiiksek oldugunda (arrest Oncesi gogiis agrisi
olmasi, anormal ya da kesin olmayan EKG sonuglari varligi gibi)
acil anjiografi ilk 2 saat i¢inde diisiiniilmelidir. Spontan dolagim
geri dondiikten sonra ¢ekilen EKG’de ST segment elevasyonu
veya sol dal blogu olan hastalarda akut koroner lezyon prevalansi
yiiksektir. Bu hastalarda erken invaziv girisim en yararl olacak
islemdir. Mevcut verilere dayanarak EKG’de ST segment
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elevasyonu olan siipheli kardiyak orijinli hastane disi kardiyak
arrest sonrasinda spontan dolagim geri donmiis eriskin hastalarda
acil kardiyak kateterizasyon yapilmalidir ®.

Ani kardiyak oOlim sebepleri iskemik kalp hastaliklari
(miyokardiyal infarkt ya da anjinali koroner arter hastaliklari,
koroner arter embolisi, aterojenik olmayan koroner arter
hastaliklar1 (arterit, disseksiyon, konjenital anomaliler), koroner
arter spazmi), iskemik olmayan kalp hastaliklar1 (hipertrofik
kardiyomyopati, dilate kardiyomyopati, valviiler kalp hastaliklari,
konjenital kalp hastaliklari, aritmojenik sag ventrikiiler displazi,
myokardit, akut perikardiyal tamponad, akut myokardiyal riiptiir,
aort disseksiyonu), yapisal olmayan kalp hastaliklar1 (idiopatik
ventrikiiler fibrilasyon, Brugada sendromu, uzun QT sendromu,
preeksitasyon sendromu, komplet kalp blogu, ailesel ani kardiyak
Olim, gogiis duvart travmasi), kardiyak olmayan hastaliklar
(pulmoner emboli, intrakranial hemoraji, bogulmalar, Pickwickian
Sendromu, Ilag iliskili ani 6liim, santral havayolu obstriiksiyonu,
Ani infant 6lim sendromu, epilepside ani agiklanamayan 6lim
sendromu) seklinde siralanabilir ©.

Bu grup olgularda 6ncelik PKG yapmaktir. Yapilan randomize
calismalar, hastalarin yiiksek kalitede PKG uygulanabilecek bir
merkezde yapilan tedavisinin, fibrinolize gore sagkalimin daha
yiiksek ve intrakranial hemoraji, rekiirren MI gibi fibrinolize
bagli gelisebilecek komplikasyonlarin da daha az oldugunu
gostermistir. Hastanin yiiksek kalitede PKG uygulanamayacak bir
merkezden, kapi-balon zamani 90 dakikadan kisa bir siirede PKG
uygulanabilecek merkeze hizlica transport edilmesi fibrinolizden
daha iyi sonuglar vermektedir. PKG igin klinik endikasyonlar;
akut ST eleve myokardiyal enfarkt (STEMI), non-ST eleve akut
koroner sendrom (NSTE-AKS) , unstabil anjina, stabil anjina,
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anjina ile uyumlu olabilecek semptomlarin varligi (dispne,
aritmi, senkop...), kardiyak stres testinde yiiksek risk. Bu
bulgularin varliginda ivedilikle (2 saat i¢inde) PKG ile koroner
anjiografi onerilmektedir’®. Bizim olgumuzda kardiyoloji
tarafindan hastanin yatisindan itibaren olan troponin progresyonu
pnomotoraks, KPR uygulanmasi gibi nedenlere sekonder gelistigi
diistiniildigii i¢in acil PKG uygulamasi yapilmamistir.

Kardiyak arrest olgularinda, mortaliteyi ve morbiditeyi dncelikli
olarak norolojik sagkalim belirler. Resiisitasyon sonrasi bakimin
kanitlanmis en dnemli néroprotektif tedavi stratejilerinin basinda
ise hedeflenmis sicaklik yonetimi gelir. HSY tedavisi, KPR
sonrasi spontan dolagimi geri donmiis komat6z hastalarin viicut
sicakliklarmin 32 °C ila 36 °C arasi bir degere diisiiriilmesi, bu
sicaklikta tutulmasi, kontrollii olarak yeniden isitildiktan sonra,
belli bir siire hipertermi olusmasinin Onlenmesi, asamalarini
icerir. Diinya’da 2005 yilindan bu yana artan kanit diizeyleri ile
yer almaktadir. Fakat, 2015 rehberlerde iist hedef sicaklik diizeyi
34 °C den 36 °C dereceye kadar ¢ekilmistir ™V, Bu olguda SDGD
sonraki ilk 6 saat i¢ginde HSY uygulamasi viicut 1sisinin 36 °C
gegmemesi hedeflenerek baglatilmis ve 24 saat komplikasyonsuz
devam edilmisitr. Arrestten 11 giin sonra bilincinin agilmasinda
HSY uygulamasinin etkili oldugu kanaatindeyiz.

Sonug olarak bu olguda da goriildiigii tizere kardiyak arrest ile
karsilasilan vakalarda basarili resiisitasyon ardindan hizli ve dogru
tetkik ve tani ile arreste yol acabilecek etkenlerin ortaya konulmasi
onemlidir. Tanm1 konulduktan sonra ise gerekli miidahalelerin
hizlica yapilmasi hayati 6nem tasimaktadir. Unutulmamalidir
ki basarili bir resiisitasyon kadar resiisitasyon sonrasi bakim ve
arreste neden olan altta yatan patolojilerin diizeltilmesi de bir o
kadar onemlidir.

Tablo-1: Hastanin giinliik takip edilen hs-cTn-I ve CK-MB degerleri:

0.saat 6.saat 24.saat 2.giin 3.giin 4.giin 5.giin 6.giin 11.giin
hs-cTn-1
(ng/L) 7483 33758 110389 44147 18539 13667 13882 7935 3759
CK-MB 117 >300 >300 72 21 11 5 4.5 3.8
(ng/ml)
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ABSTRACT

Cardiac death is the leading cause of sudden death. In this article
an unconscious patient who came to the emergency department
with cardiac arrest and underwent a CPR (Cardiopulmonary
Resusitation) for 30 minutes and then followed up in the intensive
care unit is discussed with the causes of cardiac arrest. Despite
effective and successful resuscitation, failure to resolve the
primary pathology causing the disease with urgent and effective
treatment directly affects survival. In this case report; causes of
cardiac arrest and follow-up steps in intensive care after CPR were
discussed.

Keywords: Cardiac arrest, Pneumothorax, Cardiopulmonary
resuscitation, Myocardial infarction, Acute coronary sendrom

INTRODUCTION

Cardiac death is the leading cause of death and patients who have
out-of-hospital cardiac arrest have only a 1% to 10% survival rate,
despite improvements in advanced life support). Coronary artery
disease (CAD) is the leading cause of death in the world and in
our country. Cardiovascular diseases are responsible for 45% of
women and 38% of men under the age of 75 in Europe®. In this
case report, the resuscitation steps and intensive care follow-up-
treatment processes of the patient who developed cardiac arrest
due to acute coronary syndrome, and whose underlying primary
pathology was diagnosed late due to the pandemic process and
concomitant pathologies were discussed. The patient developed
two arrests and spontaneous circulation was restored with
successful resuscitations. In this study, it is aimed to emphasize
that early diagnosis and effective treatment in cases with acute
coronary syndrome is emergency percutaneous coronary
intervention (PCI).

CASE REPORT

A 56-year-old male patient is admitted to the emergency department
with chest pain. As soon as he is taken to the emergency room,
cardiac arrest develops and cardiopulmonary resuscitation (CPR)
is started and he is simultaneously intubated. Since it is a non-
shockable cardiac arrest thythm, 1 mg of iv adrenaline (10 mg in
total) is administered every 3 minutes. After 30 minutes, a pulseless
ventricular tachycardia rhythm is detected and defibrillated with
200 joules. A vasopressor is started in the patient whose return of
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spontaneous circulation (ROSC) and is referred to our hospital
via 112 because of the need for intensive care. In the emergency
department of our hospital, general condition was poor, he was
unconscious, sedation and muscle relaxant were administered,
blood pressure was 160/110 mmHg (under vasopressor support),
pulse: 146 beats/min, SpO, was 88%, fever: 36 °C. His ECG
showed sinus rhythm, 0.5 mm ST elevation in tachycardic leads
DII, DIII and aVF, and a decrease in bilateral lung sounds. Due
to pandemic conditions, a COVID-19 PCR sample was sent from
the tracheal aspirate, and after thorax tomography was taken, the
relatives of the patient were informed and consented, and the
patient was admitted to the anesthesia intensive care unit (ICU).

The patient with a Glasgow Coma Score of 3 (GCS=EIMI1VE) at
admission to the intensive care unit was connected to a mechanical
ventilator (P-SIMV Mode, FIO, 50% PEEP: 6 cmH, O, Pressure
Support: 12 ¢cmH,O, Frequency: 14/min). Blood, urine and
endotracheal aspirate cultures were sent. Hemogram, biochemistry,
coagulation tests, cardiac enzymes and arterial blood gas analysis
were requested. Vital signs of the patient after he was admitted to
the intensive care unit were blood pressure: 173/112 mmHg, heart
rate: 132 beats/min, SpO, was 90%. Bilateral pneumothorax was
detected in thorax tomography. He was consulted with thoracic
surgery and bilateral tube thoracostomy was performed. In the
patient's ECG, there was ST elevation in leads DII, DIII and aVF.
In blood tests, high sensitive cardiac troponin-I (hs-cTn-I) was
7483.7 ng/L (Normal range: 14-42 ng/L) and CK-MB was 117.
1 ng/ml (Normal range: 0.6-6.3 ng/ml). Cardiology consultation
was requested. It was reported by cardiology that there was ST
elevation secondary to tachycardia and CPR, and no image could
be obtained on echocardiographic imaging due to non-echoic
chest wall. Anticoagulant and antiaggregant therapy was started
with the recommendation of cardiology, with acetylsalicylic
acid (ASA) 300 mg (via nasogastric tube) and ASA 100 mg
as maintenance and low molecular weight heparin (LMWH)
0.4 ml subcutaneously (sc). Troponin monitoring was performed,
mechanical ventilator mode and supports were adjusted according
to arterial blood gas values.

Midazolam 2 mg/hour and fentanyl 50 pg/hour iv infusion was
started in the follow-up of ICU. For tachycardia, metoprolol
50 mg/day was given via nasogastric tube. The control ECG, seen
6 hours after his hospitalization, was reconsulted to the cardiology
with hs-cTn-I: 33758 ng/L and CK-MB>300 ng/ml values. It
was reported that the control ECG sinus rhythm was 112 beats/
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min and there was no change compared to the previous ECG. It
was stated that cardiac enzyme progression may be secondary to
CPR history, bilateral pneumothorax and hypoxia, and continued
antiaggregant and anticoagulant treatment was recommended.
In the patient whose coronary angiography was not planned and
who did not regain consciousness in his neurological examination,
internal and external cold was applied with conventional methods
in order to prevent the body temperature from exceeding 36°C
with the aim of targeted temperature management (TTM). In
the follow-ups, it was observed that the body temperature was
35.5-36°C and this temperature did not cause any negative effects
in the first 24 hours. Care was taken to ensure that the temperature
did not cause any negative effects in the first 24 hours. Care was
taken to ensure that the temperature did not exceed 36°C. In the
neurological examination on the 3™ day of hospitalization, vital
signs were evaluated as stable and unconscious. Rocuronium
30 mg/hour iv infusion was started in addition to sedation in
the patient who was unconscious, developed hypoxia and had
impaired respiratory pattern on the 7™ day of hospitalization.
Neuromuscular blocker and sedative drugs were discontinued
intermittently, and neurological examination was performed.

On the 11" day of the ICU follow-up, the patient's blood gas
analysis and hemodynamic data stabilized, and the patient regained
consciousness. The patient, whose spontaneous respiration was
sufficient, was extubated and taken to oxygen support with a mask.
He was conscious, cooperative, and his vitals were stable, and ICU
follow-up was continued. The thoracic tube was terminated with
the recommendation of thoracic surgery. Non-invasive ventilation
and respiratory physiotherapy were performed intermittently to
prevent atelectasis. Cardiac enzyme levels from admission to this
period are summarized in Table 1. With stable vital signs, he was
reconsulted to cardiology for echocardiographic and angiographic
evaluation. Electrocardiography showed pathological Q wave
in V1-V5, DIII and aVF at a rate of 103/min in sinus rhythm.
In the echocardiographic examination, apex, apicoseptum,
septum, anterior, anteroseptum, anterolateral akinetic appearance,
apicoseptum and anteroseptum aneurysmatic, minimal mitral
insufficiency, minimal aortic regurgitation, left ventricular ejection
fraction (LVEF) was evaluated as 30%, and ramipril tablet 2.5 mg/
day was additionally recommended. The patient, who had limited
mobilization and had stable vitals, was started on CPR when
sudden cardiac arrest developed in the ICU on the 13" day of his
hospitalization while he was scheduled to be discharged from the
hospital. Simultaneous endotracheal intubation was performed,1
mg of iv adrenaline was administered every 3 minutes (16 mg
in total) and ventricular fibrillation rthythm was observed at the
45" minute of CPR. CPR was terminated after spontaneous
circulation returned in the patient who was defibrillated 3 times
with 150J-200J and 200J, respectively. He was quickly consulted
to the cardiology again and emergency angiography was planned.
The patient was taken to the emergency catheter laboratory and
PCI was performed. The PCI result was RCA 40%, Cx 40%, and
LAD 100% retrograde filling. A stent was placed in the LAD total
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occlusion after PCI. Upon the request of cardiology, the patient
was taken to coronary intensive care unit for further treatment and
follow-up from the angiography laboratory.

DISCUSSION AND CONCLUSION

Among the causes of sudden death, primary cardiac origin takes
place in the first place. Death rates due to CAD are quite high
in the whole world and in our country. This case was admitted
to our intensive care unit in the second month of the Covid-19
pandemic process, when all intensive care units were full, elective
procedures were stopped, and despite the negative PCR test,
the differential diagnosis of Covid-19 was difficult for different
clinical findings. Since the initial cardiac enzyme elevation
was interpreted by the cardiology team as non-cardiac origin,
emergency PCI was not planned. As seen in this case; unless the
primary cause of cardiac arrest is completely resolved, even if
successful resuscitation and post-resuscitation care that restores
spontaneous circulation is very good, the probability of re-arrest is
very high. In acute coronary syndromes, PCI should be performed
as soon as possible. The term acute myocardial infarction (AMI)
should be used when there are signs of necrosis and myocardial
damage (at least 1 cardiac troponin values above the upper
reference value) in a clinic consistent with myocardial ischemia3.
Recognition of persistent chest pain or other symptoms consistent
with ischemia and STEMI cases with at least 2 consecutive ST
segment elevations is important for prompt implementation of
emergency management strategies, such as reperfusion therapy ©.

Although there are differences between countries, ischemic heart
diseases cause 20% of all deaths or approximately 1.8 million
deaths in Europe each year®. There is a consistent pattern for
STEMI being more common in the young than in the elderly
and more common in men than women. Most deaths in the early
phase after STEMI are due to ventricular fibrillation®. Primary
PCI should be considered primarily in patients who develop
cardiac arrest and ST-segment elevation on ECG". Considering
the high prevalence of coronary occlusions in the community and
the difficulties in ECG reading in patients after cardiac arrest,
emergency angiography should be considered within the first 2
hours when infarct is suspected (such as chest pain, abnormal
ECG findings) for those whose spontaneous circulation returns
after CPR.

Acute coronary lesion is most commonly observed in patients
with ST segment elevation or left bundle branch block on the
ECG after spontaneous circulation has returned. Early invasive
intervention is the most beneficial intervention in these patients.
Based on available data, emergency cardiac catheterization should
be performed in adult patients with ST-segment elevation on ECG
and spontaneous return of circulation after out-of-hospital cardiac
arrest of suspected cardiac origin®. Causes of sudden cardiac death
ischemic heart diseases (coronary artery diseases with myocardial
infarction or angina, coronary artery embolism, non-atherogenic
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coronary artery diseases (arthritis, dissection, congenital
anomalies), coronary artery spasm), non-ischemic heart diseases
(hypertrophic cardiomyopathy, dilated cardiomyopathy) , valvular
heart diseases, congenital heart diseases, arrhythmogenic right
ventricular dysplasia, myocarditis, acute pericardial tamponade,
acute myocardial rupture, aortic dissection), non-structural heart
diseases (idiopathic ventricular fibrillation, Brugada syndrome,
long QT syndrome, preexcitation syndrome, complete heart
block , familial sudden cardiac death, chest wall trauma), non-
cardiac diseases (pulmonary embolism, intracranial hemorrhage,
suffocation, Pickwickian syndrome, drug-related sudden death,
central airway obstruction, Sudden infant death syndrome, sudden
unexplained death syndrome in epilepsy)®.

In this type of cases, the priority is to perform PCI. Multiple
randomized studies have shown that treatment of patients in
a center where high-quality PCI can be performed has a higher
survival rate and fewer complications that may develop due to
fibrinolysis, such as intracranial hemorrhage and recurrent MI,
compared to fibrinolysis. In a center where high-quality PCI
cannot be performed, rapid transport to the center where PCI can
be performed in less than 90 minutes with a door-balloon time
gives better results than fibrinolysis. Clinical indications for PCI
are: Acute ST-elevated myocardial infarction (STEMI), Non-ST-
elevated acute coronary syndrome (NSTE-ACS), Unstable angina,
Stable angina, presence of symptoms that may be compatible with
angina (dyspnea, arrhythmia, syncope...), high risk in cardiac
stress test. In the presence of these findings, coronary angiography
and PCI are recommended immediately (within 2 hours)!'?. In our

Table-1: The patient's daily follow-up hs-cTn-I and CK-MB values
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case, emergency PCI was not performed because it was thought
by the cardiologist that troponin progression developed secondary
to pneumothorax and CPR, which had occurred since the patient's
hospitalization.

Neurological survival primarily determines mortality and morbidity
in cardiac arrest cases. Targeted temperature management (TTM)
is one of the most important proven neuroprotective treatment
strategies in post-resuscitative care. TTM treatment includes the
stages of lowering the body temperature of comatose patients
whose spontaneous circulation has returned after CPR to a value
between 32°C and 36°C, keeping them at this temperature, and
preventing hyperthermia for a certain period after controlled
rewarming. It has been in the world with increasing levels of
evidence since 2005. However, in the 2015 guidelines, the upper
target temperature level was taken from 34°C to 36°C. In this
case, TTM application was started within the first 6 hours after
ROSC with the aim of not exceeding 36°C body temperature and
continued for 24 hours without complications. We believe that the
TTM application was effective in regaining consciousness 11 days
after the arrest).

As a result, as seen in this case, it is important to determine the
factors that may lead to arrest with rapid and accurate examination
and diagnosis after successful resuscitation in cases with cardiac
arrest. After the diagnosis is made, it is life-threatening to make
the necessary interventions quickly. It should not be forgotten that
post-resuscitation care and correction of underlying pathologies
that cause arrest are as important as successful resuscitation.

0. hour 6. hour 24.hour 2.day 3.day 4.day 5.day 6.day 11.day
hs-cTn-1
(ng/L) 7483 33758 110389 44147 18539 13667 13882 7935 3759
CK-MB 117 >300 >300 72 21 11 5 4.5 3.8
(ng/ml)
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SERVIKAL EPIDURAL NOROPLASTI SIRASINDA KARDIYAK ARREST GELIiSEN HASTADA RESUSITASYON

SIRASINDA iV LiPiD EMULSiYON KULLANIMI
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OZET

'Servikal epidural noroplasti' servikal diskopati tedavisinde
oldugu gibi akciger kanserinin apeks tutulumlarinda &zellikle
dermatomal ekstremite yayilimlarinin tedavisinde uygulanabilen
bir tedavi yontemidir. Servikal lokal anestezik uygulamalarinda
da lokal anesteziklere ait olumsuz bir yan etki olan sistemik
toksik reaksiyon ve kardiyopulmoner arrest gelisebilir.
Burada, hizli miidahalenin, etiyolojik nedenlerin goz oniinde
bulundurulmasmnin ve kardiyopulmoner resiisitasyon devam
ederken lipid soliisyonunun uygulanmasinin basarili sonuglar
acisindan énemini vurgulayan bir olgu sunulmaktadir.

Anahtar Sézciikler: Servikal epidural néroplasti, Lokal anestezik,
Kardiyopulmoner resiisitasyon, Lipid emiilsiyonu

ABSTRACT

Cervical epidural neuroplasty is a treatment method that can be
applied in the treatment of apex involvement of lung cancer,
especially in the treatment of dermatomal extremity spread,
as well as the treatment of cervical discopathy. Systemic toxic
reaction and cardiopulmonary arrest, which is an adverse effect
of local anesthetics, may also develop in cervical local anesthetic
applications. Here, we present a case emphasizing the importance
of rapid intervention, consideration of etiologic causes, and
administration of lipid solution during cardiopulmonary
resuscitation for successful outcomes.

Keywords: Cervical epidural neuroplasty, Local anesthetic,
Cardiopulmonary resuscitation, Lipid emulsion

GIRIS
Akciger kanseri tanist olan hastalarda hastaligin kontroli

sirasinda sagaltimin yaninda, agri gibi etkilerin de kontrol altina
alinmasi gerekir. Agr tedavisinde farmakolojik tibbi yontemler

Tiirk RESUSITASYON Dergisi
Turkish Journal of RESUSCITATION

gibi geleneksel yontemlerin diginda girisimsel agri teknikleri de
uygulanmaktadir. Ozellikle dermatomal ekstremite yayilimlarinin
oldugu ve farmakolojik tedavilerin yetersiz kaldigr veya yan
etkilerin goriildiigli durumlarda alternatif olarak ‘servikal
epidural noroplasti' gibi girisimsel kanser agrisi yontemlerine
basvurulur®. Islem sirasinda kullanilan lokal anesteziklerin
olumsuz yan etkilerinden olan sistemik toksik reaksiyon ve
kardiyopulmoner arrest bu uygulamalar sirasinda da gelisebilir®.
Bu durumlarda hizli miidahale ile kilavuzlar esliginde uygulanan
dogru kardiyopulmoner resiisitasyonun (KPR) ve intravenoz lipid
emiilsiyonu uygulamasi gibi etiyolojiye yonelik tedavinin basarilt
sonuglar ve hasta sagaltimi agisindan 6nemi inkar edilemez.

OLGU

Altmis bir yaginda metastatik akciger kanseri nedeniyle takip edilen
hasta boynun sag tarafina, sirta, omuza ve kola yayilan agri sikayeti
ile Algoloji boliimiine konsiilte edildi. Hikayesinde 15 giindiir
bigak saplanir 6zellikte, giin igerisinde degisiklik gdstermeyen,
siddeti azalmayan siirekli agrist olan hastanin, ndrolojik sistem
muayenesinde defisit bulgularina rastlanmadi. Pozitron Emisyon
Tomografisi (PET)/Bilgisayarli Tomografi (BT)’de sag akciger
iist lobda primer tiimor ve yaygin metastazi olan hastanin ¢ekilen
servikal-torakal Magnetik Rezonans Goriintiilemesi’nde (MRG)
basi bulgusu saptanmadi. Medikal tedavisi fentanil 25 (patch),
pregabalin (2x75 mg, po) ve parasetamol ile diizenlendi. Medikal
tedavi ile Visual Analog Skalas1 (VAS) 8’den 6’ya geriledi. Agris1
tam olarak giderilemeyen hastaya ‘servikal epidural ndroplasti’
uygulanmak iizere girisimsel tedavi planlandi. Islem 6ncesinde
pron pozisyonu verilen hastaya oksijen destegi altinda (rezervuarl
yiliz maskesi ile 10 1t/dk) intravendz sedoanaljezi (Midazolam
2 mg iv, Fentanil 50 p, iv) uygulandi. C7-T1 seviyesinden sag
lateral interlaminar yaklasim ile epidural araliga girisim yapilarak
epidural kateter C3-4 sag lateral foraminal seviyesine ilerletildi.
Seviye ve epidural aralik kontrolii kontrast madde yayilimi ile
skopi goriintiileriyle kontrol edildikten sonra %0.125 bupivakain
(Marcaine %0.05, AstraZeneca Ila¢ San.ve Tic.Ltd.Sti., Istanbul)
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ve 16 mg deksametazon (Decort, Deva Holding. A.S., Istanbul)
iceren 10 ml soliisyondan 2 ml uygulandi. Epidural kateter sirasiyla
C4-5, C5-6, C6-7 seviyelerine ¢ekilerek kontrast yayilimi X-ray
cihazi ile kontrol edildikten sonra her bir seviyeye hazirlanan
lokal anestezik igeren soliisyondan 2 ml enjeksiyon uygulandi
ve islem sonlandirildi. ilag enjeksiyonunun hemen ardindan
‘asistoli’ ritminde kardiyopulmoner arrest gelisen hastaya pron
pozisyondayken derhal kardiyak kompresyonlara baslandi ve
beraberinde 1 mg adrenalin IV bolus olarak uygulandi. Hava
yolunu giiven altina almak {izere supin pozisyona ¢evrilen hastada
KPR’ye devam edildi. Mavi kod uyar1 sistemiyle kod ekibine
haber verildi. Balon valv maske ile ventilasyona devam edilirken
endotrakeal entiibasyon, hava yolunda deneyimli anesteziyoloji
uzmani tarafindan (8.0 numarali entiibasyon tiipii) ilk denemede
gergeklestirildi. 3-5 dakika araliklarla 1 mg adrenalin inravenoz
olarak tekrarlandi. Kardiyak kompresyon hizinin dakikada 100-
120, kardiyak kompresyonlarin 5-6 cm derinlikte olmasina dikkat
edildi. Lokal anestezik enjeksiyonundan hemen sonra kardiyak
arrest olan hastada etiyolojide geri dondiiriilebilir nedenlerden
sistemik toksik reaksiyon diisiiniildii ve hastaya intravendz lipid
emiilsiyonu iv bolus olarak 100 ml (intralipid %20, 100 ml,
Fresenius Kabi, Tiirkiye) uygulandi. KPR sirasinda hastadan
alinan arteriyel kan gazi degerlendirilerek (pH: 7.08, PaO2: 104
mmHg, PaC0O2:34 mmHg, HCO3-:-12 mmol/L ) hastaya sodyum
bikarbonat (%8.4, 5 ampul iv) uygulandi. Ardindan 4 saat boyunca
lipid infliizyonuna (0.25 mL/kg/saat) devam edildi. KPR nin 12.
dakikasinda spontan dolagimi geri donen, siniis ritminde olan
ve agrili uyaranla alt ve iist ekstremitelerini hareket ettiren hasta
(Glasgow Koma Skalasi, GKS: 10) Reanimasyon Unitesi’ne
alindi. Inotrop ihtiyact olmadan, mekanik ventilatér desteginde
izlenen hasta bilinci agik, norolojik muayenesi normal (GKS:15),
hemodinamisi stabil ve spontan solunum eforunun yeterli olmasi
nedeniyle 4 saat sonra ekstiibe edildi. Yogun Bakim Unitesi’nde
48 saat siire ile sorunsuz olarak izlenen hasta, takiplerine devam
edilmek tizere Onkoloji servisine devredildi.

TARTISMA

Akciger kanserinin geleneksel tibbi yontemlerle agr1 tedavisinde,
opioidler basta olmak tizere pek ¢ok adjuvanlar etkilesimlerine
neden olmayan yeterli dozlarda kullanilmaktadir. Her ne kadar
Diinya Saglk Orgiitii kronik agr1 kontrolu icin temel ila¢ olarak
opioidleri tanimlamis olsa da, saglik hizmeti sunan Kkisilerin
yeterli agr1 kontrolii igin opioidlerin kullanim kontroliinii
giiclestiren ¢ok sayida engel mevcuttur®®.  Geleneksel
farmakolojik tibbi tedaviye direngli agr1 sendromlarinin tani ve
tedavisi girisimsel agr1 yontemleri, sinir bloklar1 ve/veya noroliz
ve néromodiilasyon gibi invazif teknikler ile saglanabilmektedir.
Opioid uygulanmasmna ragmen yeterli yanit alinamayan
hastamizda boyun sag tarafina, sirtina, omuz ve koluna yayilan
‘bigak saplanir’ Ozellikte olan agrisinin gecmemesi iizerine
agrist i¢in servikal epidural néroplasti isleminin kontrast madde
kullanilarak skopi esliginde uygulanmasi planlandi. Girisimsel
agri1 tedavisi yontemleri, tedavide uyulmasi gereken prensipler ve
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islem komplikasyonlari bilinerek uygulanmalidir. Tim islemler
yayimlanan tani ve tedavi rehberleri esliginde, elektif sartlarda ve
goriintiileme yontemi ile birlikte kontrast kullanilarak, deneyimli
kisiler tarafindan gerceklestirilmelidir. Islem olabildigince
basitlestirilerek, tekrar eden denemeler olmadan, gerektiginde
islem sonlandirilmali, kontrast madde ile kontrol olmaksizin
enjeksiyon yapilmamalidir®. Bizim hastamizda da enjeksiyon
uygulanacak segmentler kontrast madde ile tek tek belirlenmis
ve sonrasinda oncelikle steroid enjeksiyonu deneyimli algoloji
uzmani tarafindan elektif sartlarda uygulanmistir. Epidural araliga
ilaglarin verilmesi kaudal, interlaminar veya transforaminal
yaklasimlarla olabilir. interlaminar enjeksiyona gore, ilacin
patolojinin oldugu bolgeye direkt verilmesinin diger yontemlere
gore istiin oldugu soylenebilir®. Servikal bolgeye uygulanacak
enjeksiyonlarin ~ olumsuz  sonuglari  olabilecegi  akildan
cikarilmamali, gerekli tedbirler mutlaka alinmalidir. Hastamiza
sag interlaminar yaklasimla C7-T1 seviyesinden epidural araliga
girisim yapilmis, kontrast madde ile tiim araliklarin kontroli
sonrasinda, C4-5, C5-6, C6-7 seviyelerine bupivakain igeren
soliisyon epidural araliga uygulanmustir.

Lokal anesteziklere bagli toksisitede Ozellikle santral sinir
sistemi ve kardiyovaskiiler sisteme ait yan etkiler goriiliir.
Kardiyovaskiiler etkilenim sonrasinda tagikardi, bradikardi,
hipertansiyon, hipotansiyon, miyokard depresyonu ve kardiyak
arreste varan olumsuzluklar yasanabilir”. Bizim hastamizda da
asisitoli ile seyreden kardiyopulmoner arrest geligsmistir. Lokal
anesteziye bagl toksisite, periferik sinir bloguna bagli tekniklerin
mortalitesi en yiiksek komplikasyonudur. Lokal anesteziklere
ait toksisitelerin en sik nedenleri arasinda yanliglikla intravenoz
olarak uygulanmasi ya da emniyet sinirinin {izerinde dozlarda
kullanilmast yer alir. Total paranteral beslenme amaciyla kullanilan
preperatlarin bir pargasi olan lipid soliisyonlari, son yillarda basta
lokal anestezik ilag intoksikasyonlar1 olmak iizere lipofilik olan
ilaglarin hemodinamik olarak stabil olmayan zehirlenmelerinde
etkin olarak kullanilmaktadir”. Lipid emiilsiyonu igeriginde
soya yagi, yumurta fosfolipitleri, gliserin ve su bulunmaktadir.
Etki mekanizmasinda en etkin olarak olusturdugu lipid ¢gamuruna
lipofilik ilaglar1 hizlica baglayarak lipit atik deposu olusturur ve
iyon kanallarinda bloke olan sodyum ve kalsiyum kanallarini aktive
eder. Bupivakain, miyokarda sodyum kanallarinda bulunan alfa
alt Ginitesinin 6zel bir bolgesine baglanarak voltaj kapili sodyum
kanallarinin kanal aktivasyonu ve membran depolarizasyonuyla
hiicreye sodyum girisini 6nler. Lipid emiilsiyonubloke olan sodyum
kanallarint aktive ederek kardiyak toksisiteyi azaltmaktadir.
Serbest yag asitleri ayni zamanda mitokondride oksidasyonunu
saglayarak miyokard i¢in de enerji saglar®. Bu etkileriyle lipid
emiilsiyonu, kardiyak arrestin geri dondiiriilebilir nedenlerinden
biri olan lokal anestezik kaynakli sistemik toksisiteyi tedavi etmek
igin kullanilmaktadir®. Bupivakain uygulamasi sonrasinda lokal
anestezik etkisi ile kardiyak toksisiteye bagli kardiyak arrest
gelistigini diisindiigiimiiz olguda kardiyopulmoner resiisitasyon
sirasinda iv 100 ml lipid uyguladik. KPR’ye devam edilen hastada
organize ritim 12. dakikada saglandi. Spontan dolasim1 geri donen
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hastaya intravendz lipid inflizyonu uygulamasina 4 saat boyunca
devam edildi. Dordiincli saatin sonunda norolojik muayenesi
normal, hemodinamisi stabil, spontan solunumu yeterli olan hasta
ekstiibe edildi.

Rosenblatt ve ark. 2006 yilinda olasi bupivakain toksisitesini
tedavi etmek i¢in lipid emiilsiyonunun kullanildig: ilk vakay1
bildirmistir'®. Yazarlarin interskalen brakiyal pleksus blogu
uygulamasi sirasinda kullanilan bupivakain ve mepivakain
toksisitesine bagli olarak ndbet ve asistoli gelisen hastalarinda
ileri yasam destegi sirasinda lipid emiilsiyonu verilmesiyle
spontan dolasimin saglandigi rapor edilmis'?, bu tarihten itibaren
gerek lokal anesteziklere, gerekse yagda ¢oziinen pek cok ilaca
bagli kardiyopulmoner arrestin tedavisinde kilavuzlar esliginde
uygulanan kardiyopulmoner resiisitasyonun yaninda intravenoz
lipid kullanim1 yaygin olarak kullanilmaya baslanmistir.

SONUC

Diger algoloji girisimlerinde oldugu gibi, servikal epidural alana
uygulanan islemlerde de girisim yerinin kontroliine ragmen
lokal anestezik kullanimina bagli hayati tehdit eden toksisite
geligebilir. Bu durumda vital bulgularim yakin takibinin, kardiyak
arrest gelistiginde ise geri dondiiriilebilir nedenler diistiniilerek
kilavuzlara uygun kardiyopulmoner resiisitasyonun ve hayati
tehdit eden toksisiteye bagli kalp tutulumunun tedavisi i¢in lipid
emiilsiyonunun mutlak kullaniminin resiisitasyon basarisini
artirdig1 kanaatindeyiz.
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ABSTRACT

Cervical epidural neuroplasty is a treatment method that can be
applied in the treatment of apex involvement of lung cancer,
especially in the treatment of dermatomal extremity spread,
as well as the treatment of cervical discopathy. Systemic toxic
reaction and cardiopulmonary arrest, which is an adverse effect of
local anaesthetics, may also develop in cervical local anaesthetic
applications. Here, we present a case emphasizing the importance
of rapid intervention, consideration of etiologic causes, and
administration of lipid solution during cardiopulmonary
resuscitation for successful outcomes.

Keywords: Cervical epidural neuroplasty, Local anesthetic,
Cardiopulmonary resuscitation, Lipid emulsion

INTRODUCTION

During the control of the disease in patients diagnosed with
lung cancer, besides the treatment, effects such as pain should
also be controlled. In the treatment of pain, interventional pain
techniques are also applied in addition to traditional methods such
as pharmacological medical methods. Especially in cases where
dermatomal extremity spreads and pharmacological treatments
are insufficient or side effects are seen, interventional cancer pain
methods such as 'cervical epidural neuroplasty' are applied as an
alternative (V. Systemic toxic reaction and cardiopulmonary arrest,
which are negative side effects of local anesthetics used during the
procedure, may also develop during these applications @. In these
cases the importance of correct cardiopulmonary resuscitation
and intravenous lipid emulsion application in terms of successful
results and patient treatment cannot be denied.

CASE

A 61-year-old patient, who was followed up for metastatic lung
cancer, was consulted to the Algology department with complaints
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of pain radiating to the right side of the neck, back, shoulder and
arm. No deficits were found in the neurological system examination
of the patient, who had a history of “stabbing like’ constant pain
that did not change during the day for 15 days and did not decrease
in severity. No compression was found in the cervical-thoracic
Magnetic Resonance Imaging (MRI) of the patient with primary
tumor and diffuse metastasis in the upper lobe of the right lung
in Positron Emission Tomography (PET)/Computed Tomography
(CT). Medical treatment was adjusted with fentanyl 25 (patch),
pregabalin (2x75 mg, po) and paracetamol. Visual Analogue Scale
(VAS) decreased from 8 to 6 with medical treatment. Interventional
treatment was planned to perform 'cervical epidural neuroplasty’
for the patient whose pain could not be completely relieved.
Intravenous sedoanalgesia (Midazolam 2 mg iv, Fentanyl 50 p iv)
was administered under oxygen support (10 It/min with a reservoir
face mask) to the patient who was placed in prone position before
the procedure. The epidural catheter was advanced to the C3-4
right lateral foraminal level by attempting to enter the epidural
space from the C7-T1 level with the right lateral interlaminar
approach. After controlling the level and epidural space control
with contrast agent spread and fluoroscopy images, 0.125%
bupivacaine (Marcaine 0.05%, AstraZeneca Pharmaceutical Ind.
and Trade Ltd. Comp., Istanbul) and 2 ml of 10 ml of solution
which included 16 mg dexamethasone (Decort, Deva Holding
Inc.Comp.) was applied. The epidural catheter was pulled to
C4-5, C5-6, C6-7 levels, respectively, and after the contrast
spread was checked with an X-ray device, 2 ml of the solution
containing local anesthetic prepared at each level was injected
and the procedure was terminated. The patient, who developed
cardiopulmonary arrest in the rhythm of 'asystole' just after the
drug injection, was immediately started on cardiac compressions
while in the prone position, and 1 mg adrenaline was administered
as an IV bolus. CPR was continued in the patient who was turned
to the supine position to secure the airway. The code team was
notified with the code blue warning system.While ventilation was
continued with a balloon-valve-mask, endotracheal intubation was
performed in the first attempt by an experienced anesthesiologist
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(intubation tube number 8.0). 1 mg adrenaline was repeated
intravenously at 3-5-minute intervals. Care was taken to ensure
that the cardiac compression rate was 100-120 per minute and
the cardiac compressions were at a depth of 5-6 cm. Systemic
toxic reaction was considered due to reversible cause in the
patient who had cardiac arrest immediately after local anesthetic
injection. 100 ml of intravenous lipid emulsion (Intralipid 20%,
100 ml, Fresenius Kabi, Turkey) was administered to the patient
as an IV bolus. Sodium bicarbonate (8.4%, 5 ampoules iv) was
administered to the patient by evaluating arterial blood gas taken
from the patient during CPR (pH: 7.08, PaO2: 104 mmHg,
PaC0O2:34 mmHg, HCO3-:-12 mmol/L). Then, lipid infusion
(0.25 mL/kg/hour) was continued for 4 hours. The patient whose
spontaneous circulation returned at the 12th minute of CPR, was
in sinus rhythm, and moved his upper and lower extremities with
painful stimulus (Glasgow Coma Scale, GCS: 10) was transferred
to the Reanimation Unit. The patient, who was followed up on
mechanical ventilator support without the need for inotropes,
was extubated after 4 hours because of sufficient spontaneous
respiratory effort, because he was conscious and had a normal
neurological examination (GCS: 15), and stable hemodynamics.
The patient, who was followed up in the Intensive Care Unit for
48 hours without any problem, was transferred to the Oncology
service to continue his follow-up.

DISCUSSION

In the pain treatment of lung cancer with conventional medical
methods, many adjuvants, especially opioids, are used in sufficient
doses that do not cause their interactions. Although the World
Health Organization has defined opioids as the main drug for
chronic pain control, there are many barriers that make it difficult
for healthcare providers to control the use of opioids for adequate
pain control ¢4, Diagnosis and treatment of pain syndromes
resistant to conventional pharmacological medical treatment can
be achieved with interventional pain methods, nerve blocks and/
or invasive techniques such as neurolysis and neuromodulation. In
our patient, who did not get an adequate response despite the opioid
administration, cervical epidural neuroplasty was planned to be
performed with a contrast agent and accompanied by scopy, for
the "'stabbing like pain’ that radiated to the right side of the neck,
back, shoulder and arm. Interventional pain management methods
should be applied according to the principles to be followed in the
treatment and one should be aware of the possible complications
of the procedure. All procedures should be performed by
experienced people, in the presence of published diagnostic and
treatment guidelines, in elective conditions and using contrast with
the imaging method. The procedure should be simplified as much
as possible without repetitive trials, should be terminated when
necessary, and injection should not be made without control with
contrast agent ©. In our patient, the segments to be injected were
determined one by one with contrast material, and then steroid
injection was applied in elective conditions by an experienced
algologist. Administration of drugs to the epidural space can be
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by caudal, interlaminar, or transforaminal approaches. According
to interlaminar injection, it can be said that direct administration
of the drug to the area of pathology is superior to other
methods ©. It should be kept in mind that injections to be applied
to the cervical region may have negative consequences, and
necessary precautions must be taken. In our patient, intervention
was made from the C7-T1 level to the epidural space with a right
interlaminar approach, and after controlling all the spaces with
contrast material, a solution containing bupivacaine was applied to
the C4-5, C5-6, C6-7 levels in the epidural space. In toxicity related
to local anesthetics, side effects especially related to the central
nervous system and cardiovascular system are recognised. After
cardiovascular impact, adverse reactions, such as tachycardia,
bradycardia, hypertension, hypotension, myocardial depression
and cardiac arrest may occur . In our patient, cardiopulmonary
arrest with asystole developed. Toxicity due to local anesthesia is
the complication with the highest mortality of techniques related
to peripheral nerve block. The most common causes of toxicities
of local anesthetics include accidental intravenous administration
or use of doses above the safety limit. Lipid solutions, which
are part of the preparations used for total parenteral nutrition,
have been used effectively in hemodynamically unstable
poisonings of lipophilic drugs, especially local anesthetic drug
intoxications . The lipid emulsion contains soybean oil, egg
phospholipids, glycerin and water. It quickly binds lipophilic
drugs to the lipid sludge it forms most effectively in its mechanism
of action, creates lipid waste storage and activates sodium and
calcium channels that are blocked in ion channels. Bupivacaine
binds to a special region of the alpha subunit found in sodium
channels in the myocardium, preventing sodium entry into the cell
by channel activation and membrane depolarization of voltage-
gated sodium channels. Lipid emulsion reduces cardiac toxicity by
activating blocked sodium channels. Free fatty acids also provide
energy for the myocardium by oxidation in mitochondria ®. With
these effects, lipid emulsion is used to treat local anesthetic-
induced systemic toxicity, which is one of the reversible causes
of cardiac arrest .

We administered 100 ml of lipid IV during cardiopulmonary
resuscitation (CPR) in the case which we thought cardiac arrest
was developed due to cardiac toxicity of local anesthetic effect
after bupivacaine administration. Organized rhythm was achieved
in the 12th minute in our patient whose CPR was continued.
Intravenous lipid infusion administration was continued for 4
hours to the patient whose spontaneous circulation returned. At
the end of the fourth hour, the patient was extubated with normal
neurological examination, stable hemodynamics, and adequate
spontaneous respiration.

In 2006, Rosenblatt et al. reported the first case in which lipid
emulsion was used to treat possible bupivacaine toxicity (9.
It was reported that spontaneous circulation was achieved by
administering lipid emulsion during advanced life support in
patients who developed seizures and asystole due to the toxicity
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of bupivacaine and mepivacaine used during the application of
interscalene brachial plexus block (9. Since this date, the use
of intravenous lipids has been widely used in the treatment of
cardiopulmonary arrest due to local anesthetics and many fat-
soluble drugs, in addition to cardiopulmonary resuscitation
applied with guidelines.

CONCLUSION

As in other algology interventions, in procedures applied to the
cervical epidural area, life-threatening toxicity may develop
due to the use of local anesthetics, despite the control of the
intervention site. In this case, we believe that close monitoring
of vital signs, cardiopulmonary resuscitation in accordance with
guidelines considering reversible causes when cardiac arrest
develops, and absolute use of lipid emulsion for the treatment of
cardiac involvement due to life-threatening toxicity increase the
success of resuscitation.
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