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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 uluslararasi anlagmalara (World
Medical Association Association of Helsinki “Ethical Principles
for Medical Research Involving Human Subjects,” Ekim 2013,
www.wma.net) uygun olarak Etik Kurul tarafindan onaylanmasi
gerekmektedir. Yazarlardan etik kurul resmi belgeleri istenecektir.

Tiim makaleler intihal yazilimi ile kontrol edilir.

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 géndermeleri istemektedir.

Derginin Yayin Kurulu, tiim itiraz ve sikayet davalarimi COPE
ilkeleri kapsaminda ele alir. Bu gibi durumlarda yazarlar, itirazlar
ve sikayetleri ile ilgili olarak yaym ofisi ile dogrudan iletisime
geemelidir. Gerektiginde, dahili olarak ¢o6zillemeyen davalari
¢6zmek i¢in bir arabulucu gorevlendirilebilir.

Bas Editor, tiim itiraz ve sikayetler ig¢in 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
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hakki yazarlarma geri verilir. Tirk Resiisitasyon Dergisi, her
bagvurunun 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
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
gorislerini degil, yazarin goriislerini yansitmaktadir; editorler,
yaym kurulu ve yaymei bu tiir materyaller i¢in herhangi bir
sorumluluk veya yiikiimliilik kabul etmemektedir. Yayinlanan
igerikle ilgili nihai sorumluluk yazarlara aittir.

MAKALE HAZIRLIGI

Makaleler, ICMJE’ye(Tip Dergilerinde Bilimsel Calismalarin
Yiriitiilmesi, Raporlanmasi, Diizenlenmesi ve Yayinlanmasi i¢in
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 ¢evrimi¢i makale géonderme ve degerlendirme sistemi
tizerinden gonderilebilir. Bagka bir ortamdan gonderilen yazilar
degerlendirmeye alinmayacaktir.

Dergiye gonderilen yazilar, once editér 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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Makalenin Hazirlanmasi

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

*  Makalenin tam baslig1 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,

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

e Makalenin hazirlanmasia katkida bulunan ancak yazarlik
kriterlerini kargilamayan kisilere tesekkiir boliimii.

Ozet: Editore Mektuplar disindaki tiim gonderilerle 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 alti 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 TURLERI
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
kilavuzlar. Br Med J 1983: 7; 1489-93). Istatistiksel analizlere

Tablo 1: Makale tiirleri igin kisaltmalar

YAZARLAR iCiN TALIMATLAR

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 kagmilmalidir (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 tanimlamal, tartismali ve
degerlendirmeli ve gelecekteki ¢alismalara rehberlik etmelidir.
Ana metin girig, klinik ve arastirma sonuglart ve sonug boliimlerini
icermelidir.

Olgu Sunumu: Derginin olgu sunumlari kabulii sinirlidir ve tani
ve tedavide zorluk olusturan, yeni tedaviler sunan veya literatiirde
yer almayan bilgileri agiga ¢ikaran 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
kisimlarini tartigir. Dergi kapsamindaki konularda 6zellikle egitici
vakalar olmak iizere okuyucularin ilgisini ¢ekebilecek makaleler

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
Editéryal 1200 1 30
Editére Mektup 500 1 10
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“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 ACIKLAMALARI

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,
basvuru sistemi araciligiyla ayri ayrt 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 iginde 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 numaralandiriimalidir.

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

Tiirk RESUSITASYON Dergisi
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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 adlar1 Index Medicus/MEDLINE/PubMed’deki dergi
kisaltmalarina uygun olarak kisaltilmalidir. Alti veya daha az yazar
oldugunda, tiim yazarlar listelenmelidir. Yedi veya daha fazla
yazar varsa, ilk i¢ 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 yonetimine
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. Weedon’un Cilt Patolojisi.
4. baski. 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. Go¢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, Saglhk Ozellikleri ve Yaralanmalar Arasindaki Tliski.
Tez. Palo Alto Universitesi; 2010.

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

Web Siteleri: Uluslararasi Bulasic1 Hastaliklar Dernegi. ProMed-
posta. Erisim tarihi: 10 Subat 2016
https://www.promedmail.org

Epub Baski Oncesi Makaleler: Cai L, Yeh BM, Westphalen AC,


https://www.asist.org/files/meetings/am15/proceedings/openpage15.html
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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 ayr altyazi saglayiniz.

e Cizimleri, yayinlanan versiyonun istenen boyutlara yakin
boyutlandiriniz.

e Her bir ¢izimi ayr1 bir dosya olarak gonderiniz.

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 kullanmayiniz

+ 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.

Creative Commons Attribution-NonCommercial-NoDerivs
(CC-BY-NC-ND): ticari olmayan amaglar i¢in, baskalarmin
makaleyi dagitmasina ve kopyalamasina ve kaynak gosterdikleri
stirece ortak bir ¢aligmaya (bir antoloji gibi) dahil etmesine izin
verir. Yazar(lar) ve makaleyi degistirmemeleri sartiyla.
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YAZARLAR iCiN TALIMATLAR

Revizyonlar:

Yazarlar makalelerinin revizyon dosyalarini gonderirken, hakemler
tarafindan giindeme getirilen her konunun nasil ele alindigin
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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Preparation of the Manuscript

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

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

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

e Grant information and detailed information on the other
sources of support,

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

e 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.

Table 1: Limitations for each manuscript type

INSTRUCTIONS TO AUTHORS

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, pg 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

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
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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.

*  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.

Tiirk RESUSITASYON Dergisi
Turkish Journal of RESUSCITATION

INSTRUCTIONS TO AUTHORS

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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KARDiIYOPULMONER RESUSITASYON VE MEKANIK KOMPRESYON CiHAZLARI

Nurcan DORUK

Mersin Universitesi Tip Fakiiltesi Anesteziyoloji ve Reanimasyon AD, Mersin, Tiirkiye

Yazarin ORCID Kimligi: N.D. 0000-0003-0141-1111

Kardiyopulmoner resiisitasyon (KPR) sirasinda etkin ve
kesintisiz yapilan gogiis kompresyonlarinin nérolojik sekel
olusturmaksizin sag kalim tizerine etkileri bilinmektedir®. Giincel
KPR algoritmalarinda da kesintisiz gdgiis kompresyonlarinin
o6nemi vurgulanmaktadir®®. Hem etkin gogiis kompresyonlarinin
yorucu olmast hem de daha iyi hemodinami saglamak amaciyla
calismalar mekanik kompresyon cihazlarmin gelistirilmesi
tizerine yogunlagmistir.

Mekanik kompresyon cihazlarinin tarihsel gelisimi 1960’11
yillardan itibaren baslamistir. Bu yillarda manuel kompresyona
istiinliigiiniin olmamasi ve sternum kiriklari, karaciger ve
dalak riiptiirii gibi komplikasyonlarinin sik olmasi nedeniyle
tercih edilmemistir®. Bunun tizerine 1970 ve 1980 yillari
arasinda cihazlar kompresyon derinligi ve hiz1 da g6z onilinde

bulundurularak tasarlanmis ancak manuel kompresyona
dstiinliigii yine kamitlanamamistir®. Mekanik kompresyon
cihazlart 1990’l1  yillardan sonra daha iyi hemodinami

saglayacak sekilde yeniden dizayn edilmistir. Bu amagla
mekanik ve otomatik olarak sisirilebilir yelekler, pistonlar
veya yiik dagitma bantlar1 gibi mekanik kompresyon saglayan
cihazlar kullanima sunulmustur. Mekanik KPR’nin siirekli
kaliteli gogiis kompresyonlari sagladigi varsayimina dayanarak,
bu cihazlardan iyi sonuglar beklenmektedir. Ancak manuel
KPR ve mekanik kompresyon cihazlarinin kullanildigi KPR
sonuglarinin karsilastirildigr ¢alismalarin incelendigi meta
analizlerde mekanik kompresyon cihazlarinin hemodinamigi
olumlu etkiledikleri gésterilmis olmasina ragmen, manuel gogiis
kompresyonlarina tistiinliigii heniiz kamitlanamamistir®. Yapilan
caligmalarda mekanik kompresyon cihazlarinin basarisiz olma
nedenleri cihaz kurulumunun KPR’ye ge¢ baslanmasina neden
olmasi, cihaz nedeni ile defibrilasyon ve entiibasyon gibi
islemlerdeki gecikmeler ve bilgi eksikligine bagli uygulama
hatalar1 olarak bildirilmistir®.

KPR ile ilgili etik nedenlerden dolayr randomize kontrolli
¢aligma planlama giicliikkleri, ¢alismalarin ¢ogunlukla deneysel
ve maket lizerinde olmasi kullanilan yontemlerin etkinlikleri
hakkinda giivenilir sonuglar vermemektedir. Yakin zamanda
yapilan bir meta analizde mekanik kompresyon cihazlarinin
kullanim ile ilgili diisiik kalitede ve heterojen tasarima sahip
¢ok sayida ¢alisma oldugu saptand1®. Sadece ii¢ yiliksek kalitede
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prospektif randomize kontrollii ¢alisma bulunmakla birlikte bu
calismalardan elde edilen sonuglarin tutarsiz ve geliskili oldugu
ifade edilmektedir®”®. Meta analizin sonucunda mekanik
kompresyon cihazlarinin uygulanmasi i¢in 6zel bir zaman
noktast olup olmadigina, mekanik goglis kompresyonlarindan
ozellikle fayda saglayacak 6zel durumlar veya hasta alt gruplari
olup olmadigina ve o6zellikle bir sikistirma tekniginin (dikey
piston, yar1 ¢evresel yiikk dagitim bandi) iistiin olup olmadigina
dair kanit saptayamamaislardir.

Giincel KPR kilavuzlarinda da manuel KPR yerine mekanik
KPR rutin olarak Onerilmemektedir. Mekanik kompresyon
cihaz kullanimi; etkin gogiis kompresyonu yapilamiyor ya
da kurtarict i¢in tehlikeli bir durum s6z konusu ise, arrest
olan hastanin transferi sirasinda ve perkiitan koroner girisim
uygulamalart gibi 6zel durumlarda onerilmektedir. Ancak bu
cihazlarin uygulanmasi esnasinda go6giis kompresyonlarinin
kesintiye ugratilmamasi, defibrilasyonun geciktirilmemesi ve
cihaza bagli yaralanmalar agisindan dikkatli olunmasi gerektigi
vurgulanmaktadir.

Sonug olarak farkli tip ve 6zelliklere sahip mekanik kompresyon
cihazlarinin  birbirlerine ve manuel KPR’ye istiinliikleri
konusunda yeterli ve giivenilir veri bulunmamaktadir.
Oniimiizdeki yillarda mekanik kompresyon cihazlari ile ilgili
kanita dayali bilimsel paylagimlar1 izlemek gerekmektedir.
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The effects of effective and uninterrupted chest compressions
during cardiopulmonary resuscitation (CPR) on survival without
causing neurological sequelae are known"”. The importance of
continuous chest compressions is also emphasized in current
CPR algorithms®. Studies have focused on the development of
mechanical compression devices because they provide better
hemodynamics and the effective chest compressions are tiring.

The historical development of mechanical compression devices
began in the 1960s. In those years, it was not preferred because
it was not superior to manual compression and complications
such as sternum fractures, liver and spleen rupture which were
common at that time®. Then, between 1970 and 1980, devices
were designed considering the compression depth and speed,
but again, its superiority over manual compression could not be
proven®. Mechanical compression devices have been redesigned
to provide better hemodynamics after the 1990s. For this
purpose, devices that provide mechanical compression such as
mechanically and automatically inflatable vests, pistons or load
distribution bands have been put into use.

Good results are expected from these devices, based on the
assumption that mechanical CPR consistently delivers quality
chest compressions. However, in meta-analysis of studies
comparing the results of CPR using manual CPR and mechanical
compression devices, although it has been shown that mechanical
compression devices have a positive effect on hemodynamics,
its superiority over manual chest compressions, has not yet been
proven® . It has been reported in the studies that the reasons
for the failure of mechanical compression devices are delayed
initiation of CPR by device setup, delays in procedures such as
defibrillation and intubation due to the device, and application
errors due to lack of knowledge @.

Difficulties in planning randomized controlled studies due
to ethical reasons related to CPR, and the fact that the studies
are mostly experimental and on manikins, do not give reliable
results about the effectiveness of the methods used. In a recent
meta-analysis, it was found that there are many studies of low
quality and heterogeneous design on the use of mechanical
compression devices®. Although there are only three high-
quality prospective randomized controlled studies, it is stated
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that the results obtained from these studies are inconsistent and
contradictory ¢7% . In conclusion of the meta-analysis, they could
not detect whether there is a specific time point to administer
mechanical compression devices, there are special circumstances
or subgroups of patients who would particularly benefit from
mechanical chest compressions, and, especially, a compression
technique (vertical plunger, semi-peripheral load distribution
band) is superior.

Also in current CPR guidelines, mechanical CPR is not
recommended instead of manual CPR. Use of mechanical
compression device is recommended during the transfer of the
arrest patient and in special circumstances such as percutaneous
coronary intervention applications, if effective chest compressions
cannot be performed or if there is a dangerous situation for the
rescuer. However, it is emphasized that during the application
of these devices, chest compressions should not be interrupted,
defibrillation should not be delayed and it’s important to be
careful in terms of device-related injuries.

As a result, adequate and reliable data about the superiority of
mechanical compression devices with different types and features
over each other and manual CPR is lacking. In the coming years,
it is necessary to have more evidence-based scientific stuides on
mechanical compression devices.
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OZET

Kardiyak arrest diinya ¢apinda en onemli 6lim nedenlerinden
biridir. Koronaviriis hastaligit 2019 (COVID-19) pandemisi,
kardiyak arrestlerin hem epidemiyolojisini hem de sonucunu
etkileyerek, kardiyak arrestsonrasisagkalimidahadaazaltmaktadir.
COVID-19’1u hastalarin restiisitasyonu, kisisel koruyucu ekipman
ihtiyaci, viral bulagsmayi onleme, ventilatér yonetimi zorluklari,
etkin ve kaliteli kardiyopulmoner resiisitasyon gergeklestirmedeki
zorluklar gibi bazi konular nedeniyle karmasik bir sorun haline
gelmistir.

Bu derlemede pandemi déneminde, COVID-19’un hastane dist
kardiyak arrest ve hastane i¢i kardiyak arrest tizerindeki etkisine
iliskin kanitlar1 degerlendirmeyi amagladik.

Anahtar Kelimeler: pandemi, resiisitasyon, kpr, mortalite,
hastane i¢i arrest, hastane dis1 arrest

ABSTRACT

Cardiac arrest is one of the leading causes of death worldwide.
The coronavirus disease 2019 (COVID-19) pandemic is impacting
both the epidemiology and outcome of cardiac arrests, further
reducing survival after cardiac arrest. Resuscitation of patients
with COVID-19 has become a complex problem due to several
issues, including the need for personal protective equipment,
prevention of viral transmission, ventilator management
challenges, and difficulties in performing effective and high-
quality cardiopulmonary resuscitation.

In this review, we aimed to assess the evidence on the impact
of COVID-19 on out-of-hospital cardiac arrest and in-hospital
cardiac arrest during the pandemic.

Keywords: pandemic; resuscitation, cpr, mortalite, inhospital
cardiac arrest, out of hospital cardiac arrest

GIRIS

Kardiyak arrest, diinyada baglica 6lim nedenlerinden biridir®.
Koronaviriis hastalig1 2019 (COVID-19) pandemisi hem kardiyak
arrest epidemiyolojisini hem de sonuglarini etkilemekte ve
kardiyak arrest sayisini daha da artirmaktadir.
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Diinya Saghk Orgiitii, gogiis kompresyonlarini ve hava yolu
girigsimlerini aerosol iireten bir prosediir olarak listelemektedir.
Diinya Saglik Orgiitii ve resiisitasyon alanindaki yayinlanan
temel ve ileri yasam destegi kilavuzlari, siipheli veya dogrulanmis
COVID-19 hastalar1 i¢in modifiye edilmis bir algoritma
saglanmigtir. Ulkemizde de Resiisitasyon Dernegi bu algoritmalari
Tiirkge olarak yaymlamigtir®.

Pandemi doneminde resiisitasyon alanindaki sonuglart bildiren
¢alismalarin literatiire kazandirilmasi sonucu, kardiyak arrestlerin
demografik o6zellikleri ve mortalite hakkindaki verileri elde
edilmistir. Bu sonuglarin yanisira bilimsel veriler, ozellikle
kardiyopulmoner resiisitasyon (KPR) uygulamalari sirasinda ne
gibi farkliliklar oldugunu da gostermistir.

Pandemide kardiyak arrest insidansi nasil degisti?

Bu sorunun cevabi igin Oncelikle pandemi 6ncesindeki hastane
dis1 ve hastane igi resiisitasyon alanindaki mortalite ve sagkalim
spektrumunu bilmemiz gerekmektedir. Pandemi oncesi hastane
dis1 kardiyak arrest (HDKA) olgularinda spontan dolagimin geri
dénme oran1 (SDGD) %17.6 ve sagkalim orani %26.9 iken @4,
pandemi doneminde SDGD orani %17 ve sagkalim oran1 %17.9
olarak azaldig1 goriilmektedir. Hastane ici kardiyak arrest (HIKA)
calisma sonuglari, resiisitasyon uygulamalarindaki SDGD
ve mortalite oranlarinin HDKA’lerle benzer sekilde pandemi
doneminde olumsuz yonde degistigini gostermektedir. Pandemi
oncesi HiKA’lerde SDGD oran1 %51-70 ve sagkalim orani
%13-26.3 iken * pandemi déneminde SDGD oram1 %13.2 ve
sagkalim orani %0-12 olarak belirgin bir sekilde azaldig1 dikkati
¢cekmektedir.

Hastane dis1 kardiyak arrestler

Amerika Birlesik Devletleri (ABD)’nde, 19.303 yetiskin hastay1
iceren bir calismada HDKA vakalarinin, ayni dénemi igeren
2019 (16 Mart - 30 Nisan 2019) ve 2020 (16 Mart - 30 Nisan
2020) yillarinda yani pandemi dncesi ve sonrasi karsilastirilmistir.
Bu calismada COVID-19 pandemisi sirasinda pandemi Oncesi
doneme kiyasla HDKA insidansinda onemli bir artis oldugu
gosterilmistir®. Bununla birlikte, pandemi sirasinda SDGD ve
hastaneden taburcu olana kadar hayatta kalma oranlart 6nemli
6l¢iide daha diisiik oldugu tespit edilmistir (sirastyla 23.0’a karsi
%29.8 ve %6.6’ya kars1 %9.8).
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Toplam 10 calismay1 iceren ve 35.379 HDKA olgu sayist olan
bir sistematik derlemede de benzer sonuglar bildirilmistir®.
Bu derlemede pandeminin ilk 10 ayr ile pandemi Oncesi
dénem karsilastirilmis. Avusturalya, Fransa, Italya, Ispanya ve
Amerika Birlesik Devletleri (ABD) olmak iizere diinyanin farkli
bolgelerinden olmak tizere toplam 5 iilke verileri incelenmisgtir®.
Pandemi 6ncesi donemde kardiyak arrest olan olgu sayis1 4018
iken pandemide bu saymin 8822’ye yiikselmesi ile kardiyak
arrest insidansinin pandemide %119.6 oraninda artarak iki
katina ¢iktig1 tespit edilmistir®. Mortalite oram1 pandemi Oncesi
%62 iken pandemide %84.9’a yiikselmistir. Ayni g¢alismada
HDKA karakteristikleri pandemi Oncesi ile karsilastirildiginda
su sonuclar bulunmustur: Pandemi doneminde; kardiyak
arrestler evde daha fazla, travmatik nedenli kardiyak arrest
sayisi daha az, supraglottik hava yolu araci kullanimi daha
fazla, ambulansin olay yerine gelme siiresi daha uzun, tanik
olanlarin KPR baslatmasi ve otomatik eksternal defibrilat6r
(OED) kullanimi daha az, sok uygulanan ritimler daha azdir.
Her iki ¢alismada, pandemi sirasinda, kotii sonugla iliskili iki
ozellik olan, sok uygulanmayan ritimden kaynaklanan ve evde
meydana gelen arrestlerin sayisinda artis oldugunu bildirmektedir.
Spontan dolagimin geri doniis orani ve hastaneden taburcu olana
kadar hayatta kalma oraninin da daha diisiik oldugu bildirilmistir®®,
Ote yandan, evde meydana gelen kardiyak arrestlerdeki artisa
ragmen, tanikli arrestlerdeki kardiyopulmoner resiisitasyonun
(KPR) orani degismedi®?, bu da muhtemelen karantina sirasinda
evde kalan daha fazla aile iiyesini yansitmaktadir.

COVID-19 pandemisi sirasinda artan HDKA oranlarmin ve
daha kotii sonuglarin bir baska potansiyel nedeni, acil bakim
hizmetlerine erisimin kisitlanmasi veya gecikmesi olabilir.
Pandemi donemindeki sonuglari bildiren birgok calismada acil
tibbi hizmetlerde (EMS)® artan is yiikii nedeni ile daha uzun yanit
araliklari oldugu bildirilmistir. Buna karsilik hem Avrupa’da hem
de ABD’de pandemi dalgalar1 sirasinda akut koroner sendrom
(AKS) ve kalp yetmezligi nedeniyle hastaneye yatis azalmigtir?.
Bunun nedeni muhtemelen hastalarin hastanelerden COVID-19 ile
enfekte olma korkusu ve rutin kontrollerine gitmeyi geciktirmesi
hem de “evde kal” stratejisi ile rutin kardiyak bakimin azalmasi
olabilir. Bu, akut koroner sendrom ve kalp yetmezliginin siddetinde
bir artisa ve dolayisiyla da kardiyak arrest olasiliginda bir artisa
neden olmus olabilir”. Her ne kadar “Teletip” modeli ile hasta
takip ve bakimi yapilsa da 6zellikle kardiyak hasta yonetimininde
teletip modelinin zayif yonleri bulunmaktadir. Bir de buna
COVID-19 viriistiniin olumsuz kardiyak etkileri de eklenince
sonuglar1 kotii yonde olacak sekilde etkilemistir. Acil servislerde
artmis is yogunlugu ve kisisel koruyucu ekipman (KKE) giyilmesi
sonucu KPR basglatilmasinda gecikme gibi nedenlerde artmis
mortaliteye sebeb olan diger bilesenleri olusturmaktadir. Travma
nedenli HDKA sayisindaki azalmanin da “Evde kal” stratejisi ile
iligkili oldugu agikardir.

Hastane ici kardiyak arrestler
Hastane i¢i kardiyak arrest sonuglarini bildiren ¢aligsmalari
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gormekteyiz.
pandemide

inceledigimizde mortalite oranlarinin arttigini
Edward ve arkadaslari, Birlesik Krallik‘da
COVID-19’un HiKA’lerde hem SDGD oranini azalttigini
hemde mortaliteyi arttirdigini  bildirmislerdir®.  Yaptiklari
calismada pandemi oncesi ile pandemi donemindeki HIKA’leri
karsilastirmislardir. Pandemide daha yiiksek HIKA oran1 ve daha
diisik SDGD ve sagkalim oranit oldugunu tespit etmislerdir. Bu
olumsuz sonuglarin 6zellikle covid yiikii fazla olan hastanelerde
daha belirgin oldugu ortaya c¢ikarilmistir. Bu ¢alismada hastaneler
covid yiikiine gore diisiik, orta ve yiiksek olarak 3 gruba ayrilmis
ve her bir sonug bu 3 grubun kendi i¢inde incelenmistir. Her
10 bin hasta yatisina gére HIKA sonuglar1 degerlendirilmis ve
pandemi Oncesi 2016-2019 yillarinin ayni donemi (mart, nisan,
mayis) ile 2020 yili pandeminin ayni dénemi (mart, nisan,
mayis) karsilagtirildiginda kardiyak arrest sayisinin daha yiiksek
oldugu tespit edilmistir®. Hastaneler COVID-19 yiikiine gore
karsilastirildiginda da COVID-19 yiikii diistik olan hastanelerdeki
her 10 bin yatigtaki arrest sayisinda pandemi doneminde artis
goriilmezken COVID-19 yiikii orta ve yiiksek olan hastanelerde
ise daha yiiksek oldugu tespit edilmistir®. Bu ¢alismada kardiyak
arrest 0zellikleri incelendiginde; pandemide acil servis (%9 karsi
%12) ve yogun bakim {initesinde goriilen arrest sayisinin pandemi
Oncesine gore artmis oldugu (%18.7 karst %20.3) bildirilmistir.
Pandemi doneminde ilk kardiyak arrest ritmi olarak sok uygulanan
ritimlerde istatistiksel olarak anlamli olmamakla birlikte az
bir oranda artis oldugu tespit edilmistir. Pandemi 6ncesi 6lim
oran1 %47.5 iken pandemide %52.9 olarak yiikseldigi sonucuna
ulasilmistir. Hastaneden taburcu olduktan sonra sagkalim orani da
pandemi doneminde azalmigtir®.

Pandemi doneminde yapilan resiisitasyon g¢alismalariin gogu
kardiyak arrest olan hasta sonuglarini, hastalarin COVID-19
pozitif olup olmamasindan bagimsiz olarak bu siire iginde
gergeklesen kardiyak arrestleri genel olarak inceleyerek
demografik o6zelliklerini sunmaktadir. Ancak bu sonuglari
hastalarin COVID-19 pozitif olmasina gore siniflandirilarak analiz
yapan ¢aligma sayis1 azdir. Amerika Birlesik Devletleri Newyork
bolgesinden bildirilen bir baska ¢aligma sonucu kardiyak arrest
sonuglarini hastalarin COVID-19 pozitif ve negatif olmasina gére
analiz ederek sunmasi ile dnem tagimaktadir. Bu c¢alismada da
bildirilen sagkalim oran1 %1,7 dir®.

Isve¢ kardiyak arrest kayitlarinm arastirilmasi ile yapilan bir
calismada 1946 HDKA olgusu ve 1080 HIKA olgusu dahil
edilmistir. Pandemi sirasinda, HDKA’larin 88’inde (%10) ve
HIKA’larm 72’sinde (%16) devam eden COVID-19 enfeksiyonu
oldugu tespit edilmistir. COVID-19 enfeksiyonu devam eden
HDKA ve HIKA olgularinda mortalitenin anlamli bir sekilde
yiikseldigi belirtilmistir. COVID-19 enfeksiyonu olan HDKA’
lerde, 30.giin mortalite erkeklerde daha fazla olmak iizere
3.4 kat artmistir. COVID-19 enfeksiyonu olan HIKA’lerde 30.giin
mortalite kadinlarda daha fazla olmak tizere 2.27 kat artmistir 1.
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COVID-19 tanmili HIKA olgularinin sonuglarini bildiren bir
metaanaliz ¢alismasi ise pandemi donemindeki ozellikle
COVID-19 pozitif olan hastalarin resiisitasyon karakteristiklerini
bize sunmasi a¢isindan 6nemlidir. Bu metaanalize ABD’den
8 calisma, Isve¢’den 1 calisma ve Cin’den 1 calisma olmak iizere
dahil edilen toplam 10 ¢alismanin incelenmesi ile 30.giin mortalite
orant %90 olarak bildirilmistir. Mortalite oranlari, arrestin
yogun bakim tinitesinde mi yoksa bir serviste mi gergeklestigine
bakilmaksizin, benzer sekilde yiiksek bulunmustur. Arrestlerin
%64.9’u yogun bakim {iinitesinde, %35.1’i yogun bakim
disinda gerceklesmistir. 11k arrest ritminin %89 oraninda
sok uygulanmayan ritim oldugu, SDGD orani %32.9 oldugu
bulunmustur. Ancak sadece 4 ¢alisma SDGD hastalarin nérolojik
durumunu bildirmistir. Serebral Performans Kategorisi (CPC)
skoru 1 yada 2 olan hastalar arasinda 30.giin mortalite orani
%6.3 olarak tespit edilmistir'V. Yazarlar bu metaanaliz i¢in su
ana bagliklara dikkati ¢ekmislerdir; ¢alisma kohortlari oldukga
heterojen, ABD disindaki COVID-19 hastalarinin sonuglarina
iliskin veriler az, gelecekteki c¢aligmalarin COVID-19 olan
ve olmayan gruplarda HIKA sonuclarmi da karsilastirmalar
gerekmektedir.

COVID-19°da kardiyak arrest yonetimine iliskin uluslararasi
kilavuzlar, ilk miidahale sirasinda ekip dyelerinin sayisinin
sinirlandirilmasini, havadan aerosol bulasi 6nlenmesi igin KKE
giyilene kadar gogiis kompresyonlarina baslamamasini, trakeal
entiibasyon gibi potansiyel olarak aerosolize edici manevralar
sirasinda gogiis kompresyonlarina ara verilmesini onermektedir(!?.
Balon-maske ventilasyonunda ¢ift viral filtre yerlestirilmeli ve
trakea entiibe edilene kadar siirekli gogiis kompresyonlarinin
durdurulmasi 6nerilmektedir. Entiibasyon deneyimli bir uygulayici
tarafindan gerceklestirilerek ve mevcutsa videolaringoskopi
kullanilarak aerosolizasyon riski en aza indirilmelidir. Tiim bu
oneriler, kurtaricilar igin riski azaltmay1 amaglar, ancak KPR’nin
etkinligini azaltabilir. Yogun bakim ftnitesinde mekanik olarak
ventile edilen bir COVID-19 hastasinda hava yolu giivenceye
alinsa bile, goglis kompresyonlarinin saglanmast KKE giyme
ihtiyaci nedeniyle gecikebilir. Ayrica COVID-19 tedavisinin bir
pargasi olan prone pozisyon verme nedeniyle bu pozisyonun kendi
icinde zorluklar KPR uygulamalarini zorlastirabilir. COVID-19
hastalarinin resiisitasyonunun sonucunu tahmin etmek igin spesifik
skorlar gelistirilmemis olsa da yas'” ve organ disfonksiyonunun
derecesi ve devam eden tedavi gibi olumsuz sonug igin risk
faktorlerinin degerlendirilmesi yol gosterici olabilir.

COVID-19 pandemisi ve KKE giyme ihtiyact KPR performansini
etkilemis ve hastane diginda kardiyak arrest gegiren hastalarda da
gosterildigi gibi kardiyak arrestten KPR’nin baslamasina kadar
gegen siireyi artirmis olabilir. Bu gibi 6zel durumlar nihayetinde
hayatta kalma sansini etkilemis olabilir. Ancak 6zellikle KPR’ na
baslama siireleri ile ilgili yapilan bilimsel ¢alisma sayisi ¢ok azdir.
Kardiyak arrestten gogiis kompresyonlarinin baslamasina kadar
gegen siireye iligkin verilere sahip degiliz.
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Bir diger konuda KKE ile yapilan KPR performansimin nasil
olacagidir? Bu konuyla da ilgili literatiirdeki mevcut ¢aligmalarda
herhangi bir veri bulunmamaktadir. Ancak yapilan manken
calismalart KKE ile yapilan KPR sirasinda uygulayicilarda
yorgunlugun 1 dk sonra basladigini ve belkide standart KPR de
onerilen 2 dakikada bir uygulayici degistirilmesi dnerisinin KKE
ile yapilan KPR sirasinda 1 dakikaya indirilebilecegi goriisiiniin
altim1 ¢izmislerdir®®.

Chan ve ark."® ABD’ deki ilk COVID-19 dalgasi sirasinda,
KPR uygulanan hastalarin  taburcu olduktan sonra
sagkalim oranlarinin daha diisik oldugunu bildirmislerdir.
Kardiyopulmoner resiisitasyon siiresi daha kisa ve defibrilasyon
uygulamalarinda daha sik gecikmeler yasandigi c¢alisma
sonucunda tespit edilmistir. COVID-19 enfeksiyonu olmayan
hastalarda bile hastane igi kardiyak arrest sonrasi taburcu olana
kadar sag kalim oranlar1 diigmiis ve COVID-19 pandemisinin
hastane ig¢i resiisitasyon lzerindeki erken olumsuz etkisini
vurgulamistir.

Aldabagh ve ark.! yaptiklar1 ¢alismada yatarak tedavi edilen
COVID-19 hastalarinda kardiyak arrestin sonuglarini etkileyen
en yaygin risk faktorleri tespit edilmistir. Bu caligmada mortalite
orant %]1.7 bildirilmis ve yazarlar bununla iligkili olabilecek
sonuglar1 su sekilde yorumlamuslardir. ilk arrest ritmi olarak
sok uygulanan ritim orant %7 iken sok uygulanmayan ritim
oranimin %17 olmast ile hastalar arasindaki diisiik sagkalim oran,
kardiyak arrest olay1 sirasinda soklanabilir ritimlerin olmamasina
baglanabilir. Cok sayida c¢alisma, kardiyak arrest sirasinda
soklanabilir bir ritmi olan hastalar i¢in hastaneden taburcu olana
kadar hayatta kalma oraninin yaklasik %50 oldugunu bulmustur.
Buna karsilik, baslangigta sok uygulanmayan bir ritimle hayatta
kalma olasilig1 iki ila ti¢ kat daha distiktiir'®. Mortaliteyi artiran
bir diger risk faktorii de yagin artmasidir. Bu ¢alismada hastaneden
taburcu olana kadar hayatta kalan tim COVID-19 hastalarinin
65 yasin altinda oldugu tespit edilmistir. Yas, 6zellikle 60 yasin
tizerindeki hastalarda kardiyak arrest sonrast sagkalimin azalmasi
ile yaygin olarak iliskilendirilmistir!”. Onceki caligmalar, altta
yatan ciddi tibbi sorunlari olan yasli hastalarin yalnizca COVID-19
enfeksiyonu acisindan daha biiyiik risk altinda olmadigini, ayni
zamanda COVID-19 ile iligkili 6liim riskinin de daha yiiksek
oldugunu gostermistir™. COVID hastalarindaki ortalama viicut
kitle indeksinin (VKI), COVID-19 olmayan hastalara gére daha
yiiksek olmasinin diisiik sagkalim oranina katkida bulunabilecegi
bildirilmistir. COVID-19 pandemisi sirasinda yapilan ¢ok sayida
calisma, hipertansiyon (HT), diabetes mellitus (DM) ve koroner
arter hastaligimin COVID-19 hastalarinin sagkalimini etkileyen en
yaygin komorbiditeler oldugunu, eslik eden enfeksiyon, malignite,
immiin yetmezlik ve serebrovaskiiler hastaligin ise daha az
yaygin oldugunu gostermistir!?. Diabetes mellitus, spontan ritme
doniigiin azalmasi ve 24 saatlik sagkalim ile iligskilendirilmigtir@?.
Daha kotii kan sekeri kontroliine sahip COVID-19 hastalarinda
da genel mortalitenin arttigi bulunmustur (21). Bu ¢aligmada da
DM hasta sayist COVID-19 kohortunda daha fazla idi. Hastane
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ici kardiyak arrest sonrasi irk ve sonuglar arasindaki iliskiyi
aragtiran calismalar, Siyah ve Hispanik hastalarin Kafkasyalilara
kiyasla daha diisiikk norolojik iyilesme ve sagkalim oranlarina
sahip oldugunu ortaya koymustur®. Ne yazik ki, COVID-19
enfeksiyonundan en ¢ok etkilenenler, hastaneye yatig ve 6liim
oranlarinin en yiiksek oldugu Siyahlar ve Hispanikler olmustur®?.
Pandeminin saglik sistemi, KPR kalitesi ve hasta bakimi
tizerindeki etkisinin de sagkalimin azalmasi ile iligkili faktorler
arasinda oldugu calisma sonucunda bildirilmistir.

Pandemi ile iligkili bu ozelliklere ek olarak, New York’ta
benzeri goriilmemis bu donemde, kritik durumdaki hastalarin
sayisi ¢ogu hastanedeki yogun bakim iinitelerinin kapasitelerini
asmistir. Ameliyathaneler, genel tibbi katlar ve koridorlar,
kritik durumdaki COVID-19 hastalarinin tedavi edildigi yerler
haline gelmistir®¥. Kardiyak arrest 6ncesi ve sonrast bakim,
COVID-19 enfeksiyonunun tedavisinde sinirl bilginin yan1 sira
korku, yorgunluk ve umutsuzluk duygular1 da dahil olmak tizere
saglik calisanlari iizerindeki duygusal yiikiin bir kombinasyonu
nedeniyle olumsuz etkilenmis olabilir®®.

Pandemide iilkemiz c¢alismalarinda verilen bilimsel verilere
baktigimizda da diinyadaki bir¢ok iilke verilerinde oldugu gibi
reslisitasyon sonrast mortalite oraninin arttigini ve sagkalim
oraninin azaldigint gérmekteyiz. Tiirkiye Cumhuriyeti Saglik
Bakanligi web sayfasinda bildirilen 27 Mart 2020- 31 May1s 2022
arasindaki donemde toplam 800 giinde bildirilen 6liim sayisinin
98.970 oldugu gorilmektedir.

Pandemi doneminde mavi kod ekiplerinde bulasma korkusu
nedeniyle olusabilecek psikolojik hastaliklara iliskin ¢aligmalar
olduk¢a smirlidir. Ulkemizde resiisitasyon sirasimnda mavi kod
ekip tyeleri arasinda depresyon ve anksiyete lizerine etkilerini
arastiran bir anket calismasi sonucunda, COVID-19 hastalarina
miidahale edilen mavi kod ekip iyelerinin yaklasik yarisinin
anksiyete, ligte ikisinin ise depresyon agisindan risk altinda oldugu
tespit edilmistir. Ek olarak, depresyon veya anksiyete riski tagityan
kisilerin isle ilgili gerginlik diizeyleri risk altinda olmayan kisilere
gore daha yiiksek bulunmustur. Ayrica kadin cinsiyetin, anksiyete,
depresyon ve isle ilgili gerginlik kaygisinin daha yiiksek oldugu
gosterilmistir@®,

Bagka bir ¢alismada Mart 2020- Eyliil 2021 tarihleri arasinda
mavi kod g¢agrist verilen hastalarin verileri retrospektif
olarak analiz edilerek pandemide resiisitasyon uygulamalar
degerlendirilmistir®”. Bu siiregte 58 olgu igin mavi kod ¢agrisi
verilmis, yas ortalamasi 54.78+21.7 yil olarak bulunmustur.
Pandemi servislerinin mavi kod c¢agrisi verilen birimler arasinda
iist siralarda yer aldigi tespit edilmistir. Mavi kodlarda uygulanan
KPR sonucu hastalarin %53°1 eksitus kabul edilirken, %47’si
spontan dolagimin geri doniisii saglandiktan sonra yogun bakim
tinitesine nakli saglanmistir. Bu ¢alismada®”, mavi kod ¢agrisinda
%56,8 oraninda mavi kod ekipleri olay yerine 0-3 dakika arasinda
ulasirken, mavi kod ekibinin tiim hastalara ulasim siiresi 4:02
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dakika olmasinedeniyle, yazarlar tarafindan hedeflenen 0-3 dakika
standarti agisindan basarisizlik olarak degerlendirilmistir. Yazarlar,
hastane i¢inde baslanan bu yeni ¢agri sistemine adaptasyon siireci
ve kullanicilarin aksakliklara ¢6ziim bulmak i¢in buldugu farkli
yontemlerin yasanmasinin bu basarisizliga neden olabilecegine
vurgu yapmislardir. Bu nedenle zaman igerisinde yeni sistemin
iyilestirilmesi, kurum i¢i egitimlerin yayginlastirilmas: ve
kullanicilarin zamanla uygulamay1 benimsemesi ile hedeflenen
stirelere basariyla ulasilabilecegini bildirmektedirler®?.

COVID-19  tamili  hastalarda  kardiyak arrest riskinin
belirlenmesinde iki farkli erken uyar1 skorunun karsilagtirildig: bir
¢alismada, durumu koétiilesen hastalarin kardiyak arreste gitmeden
durumunun erken taninarak tedavi edilmesi i¢in uygulanan ulusal
erken uyar1 skoru (EUS), COVID-19 tanili hasta popiilasyonu i¢in
modifiye edilmistir. COVID-19 hastalarina spesifik erken uyari
skoru “CEUS” olarak tanimlanmis ve > 65 yas kriteri eklenerek
modifiye edilerek olusturulmustur®. CEUS’un MEUS’a gore
COVID-19 tanili hastalarin kétiilesmesinin erken belirlenmesini
daha yiiksek dogrulukla 6ngoérdiigii saptanmustir. Yazarlar 6zellikle
yandas hastaligi olan hastalarda da benzer sekilde, CEUS’un
daha erken ve anlamli olarak yiikseldigini belirterek serviste
takip edilen COVID-19 tanili hastalarin takibinde CEUS’un
kullaniminin yararli olabilecegini 6nermislerdir.

Ulkemizde pandemi 6ncesi ve pandemi dénemindeki mavi kod
cagrilari karsilagtirilmistir. Toplam 217 mavi kod ¢agrisi ¢aligmaya
dahil edilmis. Cagrilarin %50’sinin ¢aligma saatlerinde bildirildigi
tespit edilmistir. Ekibin olay yerine ulagma siiresi 2,3+0,9 dakika
olarak bulunmustur. Pandemi 6ncesi donemle bu siirenin anlamli
bir farkliligmin olmadig: tespit edilmistir. Pandemi Oncesinde
KPR uygulanan %47 hastanin %18’1 eksitus kabul edilmistir.
Pandemide ise KPR uygulanan %46 hastanin %27°1 eksitus olmasi
ile bu oranin arttig1 tespit edilmistir. Pandemi 6ncesinde %20 ile
i¢c hastaliklar1 servisi ve pandemi sonrasinda %17 ile pandemi
servislerinin en sik ¢agri yapilan yerler oldugu ortaya ¢ikarilmistir.
Pandemi doneminde c¢agr1 sayisinda artis ve defibrilasyon
uygulanan hasta sayisinda anlamli azalma gozlenmistir®®.

Pandemi Oncesi ve sonrasinda 1.ay ve 6.ay mortalite oranlarini
bildirmesi a¢isindan 6nemli olan bir baska ulusal ¢alismada,
pandemi oncesinde SDGD orant %53.2, 1.ayda sagkalim %27.2
ve 6.ayda sagkalim %9.5 iken bu oranlarin pandemi sonrasinda
SDGD %28.2, 1.ayda sagkalim %7.5 ve 6.ayda sagkalim %2.9
olarak olumsuz yonde degistigi goriilmektedir 9.

SONUC

Yasam kurtarma zinciri, kardiyak arresti hemen tanima, erken
KPR baslatma, erken defibrilasyon, erken ileri yasam destegi ve
erken resiisitasyon sonrast bakim gibi bir dizi eylemi ifade eder.
Bu eylemler, kardiyak arrrest ile iliskili 6liim oranimni azaltmak
icin en uygun sekilde yiiriitiilmelidir. Herhangi bir zincir gibi,
yasam kurtarma zinciri de ancak en zayif halkasi kadar gii¢lidiir.
Bir pandemi, bu yasam kurtarma zincirini ¢esitli sekillerde
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bozabilir ve hasta sonuglarini etkileyebilir. Ayrica, COVID-19
pandemisinde etkin bir acil miidahale saglamak 6zellikle
zordur. Ulusal ve uluslararasi yapilan c¢aligmalar pandemi
doneminde COVID-19 tanisi almanin yiiksek oOlim riski ile
iligskili oldugunu gostermektedir. COVID-19 tanist olanlarda;
sok uygulanan ritimler, SDGD orani ve hastaneden taburcu
olma orani azalmistir. Oniimiizdeki yillarda yapilacak yeni
caligmalar 6zellikle daha homojen bir hasta kohortu ile birgok
iilkeyi kapsayan c¢alisma sonuglarinin, KPR baglama zamani,
KKE ile KPR performansini inceleyen bilimsel verileri literatiire
kazandiracagini diigiinmekteyiz.
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ABSTRACT

Cardiac arrest is one of the leading causes of death worldwide. The
coronavirus disease 2019 (COVID-19) pandemic has impacted
both the epidemiology and outcome of cardiac arrests, further
reducing survival after cardiac arrest. Resuscitation of patients
with COVID-19 has become a complex problem due to several
issues, including the need for personal protective equipment,
prevention of wviral transmission, ventilator management
challenges, and difficulties in performing effective and high-
quality cardiopulmonary resuscitation.

In this review, we aimed to assess the evidence of the impact
of COVID-19 on out-of-hospital cardiac arrest and in-hospital
cardiac arrest during the pandemic.

Keywords: pandemic, resuscitation, CPR, mortality, in-hospital
cardiac arrest, out-of-hospital cardiac arrest

INTRODUCTION

Cardiac arrest is one of the leading causes of death worldwide™.
The coronavirus disease 2019 (COVID-19) pandemic affected
both the epidemiology and outcomes of cardiac arrest and also
increased the numbers of cardiac arrests.

The World Health Organization (WHO) lists chest compressions
and airway interventions as procedures that produce aerosols.
Basic and advanced life support guidelines published by the WHO
and in the field of resuscitation provided a modified algorithm
for COVID-19 patients. The Resuscitation Council in Turkey
published these algorithms in Turkish®.

In the pandemic period, as a result of studies reporting outcomes
in the field of resuscitation being published in the literature,
data about demographic features and mortality of cardiac arrest
cases were obtained. In addition to these results, scientific data
show the differences that were present during cardiopulmonary
resuscitation (CPR) practice, especially.

How has the incidence of cardiac arrest changed in the
pandemic?

To answer this question, it is necessary to firstly know the
mortality and survival spectrum in out-of-hospital and in-hospital
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resuscitation before the pandemic. Before the pandemic, out-of-
hospital cardiac arrest (OHCA) cases had return of spontaneous
circulation (ROSC) rate of 17.6% and survival rate of 26.9% ¢4,
while during the pandemic the ROSC rate was 17% and survival
rate reduced to 17.9%. The in-hospital cardiac arrest (IHCA)
study results found ROSC and mortality rates during resuscitation
were negatively impacted during the pandemic, similar to OHCA.
Before the pandemic, for IHCA, the ROSC rate was 51-70%
and survival rate was 13-26.3% ©9, while during the pandemic
the ROSC rate was 13.2% and it is notable that the survival rate
clearly reduced to 0-12%.

Out-of-hospital cardiac arrests

In the United States of America (USA), a study including 19,303
adult patients compared OHCA cases for the same periods in
2019 (16 March — 30 April 2019) and 2020 (16 March — 30 April
2020), in other words before and during the pandemic. In the
study, there was a significant increase in OHCA incidence during
the COVID-19 pandemic compared to the period before the
pandemic ©. Additionally, the ROSC and survival until discharge
from hospital rates were identified to significantly fall during the
pandemic (23 vs. 29.8% and 6.6 vs. 9.8%, respectively).

A systematic review including a total of 10 studies and 35,379
OHCA cases reported similar results @. In this review, the first
10 months of the pandemic were compared to the pre-pandemic
period. Data from a total of 5 countries in different regions of
the world were investigated including Australia, France, Italy,
Spain and the USA®. In the pre-pandemic period, the number
of cardiac arrest cases was 4018, while this number rose to 8822
during the pandemic and the cardiac arrest incidence increased
by 119.6% during the pandemic, rising two-fold®. The mortality
rate was 62% before the pandemic and rose to 84.9% during the
pandemic. The same study found the following results when the
OHCA characteristics were compared to the pre-pandemic period.
During the pandemic, cardiac arrests occurred mostly at home, the
number of cardiac arrests due to traumatic causes was lower, the
use of supraglottic airway devices was greater, the duration for the
ambulance to reach the incident site was longer, witnesses began
CPR and used automatic external defibrillators (AED) less, and
rhythms administered shock were less. In both studies, increases
were reported in two features associated with poor outcomes
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during the pandemic; the number of arrests due to non-shockable
rhythms and occurring at home. The ROSC rate and survival until
hospital discharge rates were reported to be lower®®, However,
in spite of the increase in cardiac arrests occurring at home, the
rate of CPR in witnessed arrests did not change ®®. This probably
reflects the higher number of family members remaining at home
during quarantine.

Another potential cause for the increases in OHCA rates and worse
outcomes during the COVID-19 pandemic may be the restriction
in access to or delay in emergency care services. Several studies
reporting outcomes in the pandemic period stated that there
were longer response intervals due to the increasing workload in
emergency medical services (EMS)®. Contrary to this, hospital
admissions due to acute coronary syndrome (ACS) and heart
failure reduced during pandemic waves in both Europe and the
USA®. The reason for this is probably that patients avoided
hospitals due to fear of being infected with COVID-19 and
delayed attending routine check-ups and the reduction in routine
cardiac care with the ‘stay-at-home’ strategy. This may have
caused an increase in the severity of ACS and heart failure and
hence an increase in the probability of cardiac arrest”. Though
patient follow-up and care was performed with the telemedicine
model, the telemedicine model has weak aspects, especially
for management of cardiac patients. When the negative cardiac
impacts of the COVID-19 virus are added, outcomes may have
been further negatively affected. Reasons like increased intensity
in emergency services and delays in beginning CPR due to
putting on personal protective equipment (PPE) comprise other
components that may cause increased mortality. The reduction in
the number of trauma-induced OHCA is clearly associated with
the stay-at-home strategy.

In-hospital cardiac arrests

When studies reporting in-hospital cardiac arrest outcomes are
investigated, mortality rates increased. Edward et al. reported that
during the pandemic, COVID-19 reduced both IHCA and ROSC
rates and increased mortality in the United Kingdom®. In the
study, they compared the IHCA before the pandemic to during
the pandemic period. During the pandemic, they identified higher
IHCA rate and lower ROSC and survival rates. These negative
outcomes were revealed more clearly in hospitals with excess
COVID burden, especially. In this study, hospitals were divided
into three groups according to COVID burden as low, medium
and high and each outcome was compared in the 3 groups. IHCA
outcomes were assessed per 10,000 patient admissions. When
the same period (March, April, May) in 2016-2019 before the
pandemic was compared to the same period in 2020, the number of
cardiac arrests was identified to be higher®. When hospitals were
compared according to COVID-19 burden, hospitals with low
COVID-19 burden did not have an increase in number of arrests
per 10,000 admissions during the pandemic, while hospitals with
medium and high COVID-19 burden were identified to have higher
numbers®. When the features of cardiac arrest in this study are
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investigated, it was reported that the number of arrests observed
in the emergency service (9% vs. 12%) and intensive care unit
increased during the pandemic compared to before the pandemic
(18.7% vs. 20.3%). During the pandemic, shockable rhythms
were slightly increased though not statistically significant as first
cardiac arrest rhythm. While the pre-pandemic mortality rate was
47.5%, it was concluded to rise to 52.9% during the pandemic.
The survival rate after discharge from hospital was reduced during
the pandemic period®.

In most resuscitation studies during the pandemic, patient
outcomes for cardiac arrest are presented with demographic
features by generally investigating cardiac arrests occurring
during this period, independent of whether the patients are
COVID-19 positive or not. However, the number of studies
analyzing outcomes by classifying patients according to being
COVID-19 positive is few. Results of another study reporting
from the New York region in the USA is important, it presents
an analysis of cardiac arrest outcomes according to patients
being COVID-19 positive or negative. In this study, the reported
survival rate was 1.7% ©.

A study researching Swedish cardiac arrest records included 1946
OHCA cases and 1080 THCA cases. During the pandemic, 88
OHCA (10%) and 72 IHCA (16%) cases were identified to have
COVID-19 infection. It was stated that mortality significantly
increased in OHCA and IHCA cases with continuing COVID-19
infection. Among OHCA cases with COVID-19 infection, the
30-day mortality rate was 3.4 times increased and higher for men.
For IHCA cases with COVID-19 infection, the 30-day mortality
rates was 2.27 times increased and higher for women?,

A meta-analysis reporting outcomes for IHCA cases with
COVID-19 diagnosis is important in terms of presenting the
resuscitation characteristics of COVID-19 positive patients
during the pandemic. This meta-analysis investigated a total of
10 studies, including 8 from the USA, 1 from Sweden, and 1 from
China, and reported the 30-day mortality rate was 90%. Without
regard to whether arrest occurred in the intensive care unit or in the
ward, mortality rates were similarly high. Of arrests, 64.9% were
in the intensive care unit and 35.1% were outside of the intensive
care. The first arrest rhythm was shockable at rates of 89%, while
the ROSC rate was 32.9%. However, only 4 studies reported the
neurological status of ROSC patients. Patients with Cerebral
Performance Category (CPC) score of 1 or 2 had 30-day mortality
rate of 6.3% Y. The authors attracted attention to the following
main headings with this meta-analysis; the study cohorts were
very heterogeneous, there was little data related to COVID-19
patient outcomes apart from the USA, and future studies need to
compare IHCA outcomes in groups with and without COVID-19.
International guidelines related to cardiac arrest management in
COVID-19 recommend limiting the number of team members
during first intervention, not beginning chest compressions until
PPE is worn to prevent aerosol transmission in air, and stopping
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chest compressions during potentially aerosolizing maneuvers
like tracheal intubation'?, It was recommended to insert a double
viral filter during balloon-mask ventilation and to stop continuous
chest compressions until tracheal intubation. Intubation should
be performed by an experienced practitioner and if available,
video laryngoscopy should be used to minimize the aerosolization
risk. All these recommendations aim to reduce the risk for life-
savers; however, they may reduce the efficacy of CPR. Even if the
airway of a COVID-19 patient with mechanical ventilation in the
intensive care unit is reliable, providing chest compressions may
be delayed due to the need to put on PPE. Additionally, using the
prone position, a part of COVID-19 treatment, may make CPR
difficult due to the difficulties of the position. Though specific
scores have not been developed to predict resuscitation outcomes
in COVID-19 patients, assessing risk factors for negative
outcomes like age!'?, degree of organ dysfunction and continuing
treatment may provide a guide.

The COVID-19 pandemic and need to wear PPE affected CPR
performance and the duration to beginning CPR in cardiac arrest
may have lengthened, as shown for patients with out-of-hospital
cardiac arrest. The final outcome of these special situations may
have affected the chances of survival. However, the number of
scientific studies performed related to the duration to start CPR
is very few. There is no data related to the duration to start chest
compressions in cardiac arrest.

Another topic is about the efficacy of CPR performance performed
with PPE. There is no data related to this topic in the studies
available in the literature. However, mannequin studies underlined
that fatigue began after 1 minute in implementors during CPR
when wearing PPE and that the standard recommendation to
change implementors of CPR every 2 minutes may be reduced to
1 minute for CPR performed in PPE .

Chan et al."¥ reported that during the first COVID-19 wave
in the USA, the survival rates after discharge were lower for
patients who underwent CPR. Study results identified that the
cardiopulmonary resuscitation duration was shorter and there
were more frequent delays in defibrillation implementation. Even
for patients without COVID-19 infection, survival rates until
discharge after in-hospital cardiac arrest fell and the COVID-19
pandemic was emphasized to have early negative impact on in-
hospital resuscitation.

A study by Aldabagh et al.!® identified the most common risk
factors affecting cardiac arrest outcomes in COVID-19 patients
admitted for treatment. In this study the mortality rate was reported
to be 1.7% and the authors interpreted the associated outcomes as
follows. The first arrest shockable rhythm rate was 7%, while the
non-shockable rhythm rate was 17%, so low survival rate may
be linked to the lack of shockable rhythms during cardiac arrest.
Many studies found that patients with shockable rhythm during
cardiac arrest have nearly 50% survival rates until discharge from
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hospital. Contrary to this, the probability of survival with initial
non-shockable rhythm was two to three times lower!'®. Another
risk factor increasing mortality was increased age. In this study, it
was identified that all COVID-19 patients surviving until discharge
from hospital were under 65 years of age. Age is widely associated
with reduced survival after cardiac arrest, especially for patients
above 60 years!'”. Previous studies showed that elderly patients
with serious underlying medical conditions are not only at greater
risk of COVID-19 infection, but also have higher risk of death
related to COVID-19"®. Higher mean body mass index (BMI)
in COVID patients compared to non-COVID-19 patients was
reported to contribute to low survival rates. Many studies during the
COVID-19 pandemic showed that the most common morbidities
affecting survival of COVID-19 patients were hypertension (HT),
diabetes mellitus (DM) and coronary artery disease (CAD),
while comorbid infection, malignancy, immune suppression and
cerebrovascular disease were less common®. Diabetes mellitus
was associated with reduced return of spontaneous rhythm and
24-hour survival®. COVID-19 patients with poor blood control
were found to have increased general mortality®). In this study,
the number of DM patients was higher in the COVID-19 cohort.
Studies researching the relationship between race and outcomes
after in-hospital cardiac arrest revealed that Black and Hispanic
patients had lower neurological healing and survival rates
compared to Caucasians®?. Unfortunately, Black and Hispanics
were most affected by COVID-19 infections, and had higher
hospital admission and mortality rates®®. The results of the study
reported that the effects of the pandemic on the health system,
CPR quality and patient care were among factors associated with
reduced survival.

In addition to these features associated with the pandemic, the
number of patients in critical status exceeded the capacity of
intensive care units in most hospitals during this unique period
in New York. Surgeries, general medical floors and corridors
became places where COVID-19 patients with critical status were
treated®®. Care before and after cardiac arrest may have been
negatively affected due to limited treatment of COVID-19
infection, in addition to a combination of emotional burden
on health workers including fear, fatigue and feelings of
hopelessness ).

When scientific data from studies in our country during the
pandemic are examined, the mortality rate after resuscitation
increased and survival rates reduced as with data from several
countries around the world. In the period from 27 March 2020 to
31 May 2022, a total of 800 days, the number of deaths reported on
the Republic of Tirkiye Ministry of Health website was 98,970.

Studies about psychological disease that may occur due to fear of
transmission in code blue teams during the pandemic period are
very limited. The results of a survey study researching the effects
on depression and anxiety among code blue team members during
resuscitation in our country identified that nearly half of code
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blue team members treating COVID-19 patients were at risk of
anxiety and nearly two-thirds of them were at risk of depression.
Additionally, people with depression or anxiety risk were found to
have higher levels of tension related to the job compared to people
not at risk. Additionally, anxiety was shown to be higher with
female sex, anxiety, depression and concerns related to the job®®.

Another study assessed resuscitation practices during the
pandemic with a retrospective analysis of data from patients with
code blue calls from March 2020 to September 2021%7. During
this duration, 58 cases had code blue calls and mean age was
54.78+21.7 years. It was identified that pandemic wards were
ranked top among units making code blue calls. As a result of
CPR given in code blue calls 53% of patients were exitus and 47%
had return of spontaneous circulation and were then transferred to
intensive care units. In this study @7, in 56.8% of code blue calls
the code blue teams reached the site in 0-3 minutes. As the duration
for the code blue team to reach all patients was 4:02 minutes, the
authors assessed this as failure in terms of the 0-3 minute standard.
The authors emphasized that this failure may have been caused
by the adaptation process to a new call system begun within the
hospital and users attempting different methods to resolve these
problems. As a result, they reported that the targeted duration
may be achieved successfully with the improvement of the new
system over time, popularization of training within the institute
and adoption of practices by users over time?”,

In a study comparing two early warning scores for determination
of cardiac arrest risk in patients with COVID-19 diagnosis, the
international early warning score used to treat patients with
worsening status by early recognition before cardiac arrest was
modified for the COVID-19 patient population (MEUS). The
early warning score specific to COVID-19 patients called CEUS
was defined and modified by adding the >65 age criterion®®. The
CEUS was identified to detect early worsening of COVID-19
patients with higher accuracy compared to the MEUS. Similarly
in patients with comorbid diseases, the authors stated that CEUS
increased earlier and more significantly and proposed that the use
of CEUS may be beneficial during monitoring of patients with
COVID-19 diagnosis in the ward.

The code blue calls were compared before and during the
pandemic in Tiirkiye. A total of 217 code blue calls were included
in the study. Of calls, 50% were identified to be made during
working hours. The duration for the team to reach the site was
2.3+0.9 minutes. There was no significant difference in this
duration before and during the pandemic. Of patients, 47% were
administered CPR and 18% were exitus before the pandemic.
During the pandemic, 46% of patients had CPR and 27% were
exitus and this rate was identified to increase. In terms of call
sites, 20% of calls came from the internal disease ward before
the pandemic and 17% of calls came from the pandemic wards
after the pandemic. During the pandemic, there was an increase
in the number of calls and a significant reduction in the number
of patients given defibrillation @,
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Another national study is important in terms of reporting the
1-month and 6-month mortality rates before and after the pandemic.
Before the pandemic, the ROSC rate was 53.2%, 1-month survival
was 27.2% and 6-month survival was 9.5%. After the pandemic
these rates were 28.2%, 7.5% and 2.9%, respectively, with a
negative change observed ¢,

CONCLUSION

The chain of survival represents a range of actions like immediate
recognition of cardiac arrest, early initiation of CPR, early
defibrillation, early advanced life support and care after early
resuscitation. These actions should occur in the most appropriate
way to reduce death rates associated with cardiac arrest. Like
any chain, the chain of survival is only as strong as the weakest
link. A pandemic may disrupt the chain of survival in a variety of
ways and impact patient outcomes. Additionally, it was especially
difficult to ensure effective emergency intervention during
the COVID-19 pandemic. National and international studies
show that receiving COVID-19 diagnosis during the pandemic
was associated with high risk of death. Those with COVID-19
diagnosis had reduced rates of shockable rhythm, ROSC and
discharge from hospital. We believe new studies to be performed
in future years, especially with homogeneous patient cohorts, will
provide scientific data for the literature by investigating study
results encompassing several countries, CPR initiation time and
CPR performance with PPE.
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OZET

Giris

Resiisitasyon girisimini sonlandirma karart ¢gogunlukla hastanin
klinik durumuna bagli olmakla birlikte sorumlu hekime ve
resiisitasyon ekibinin diger iyelerine de baghdir. Saglik
profesyonelleri, bir resiisitasyon ekibine liderlik etmeden ve/veya
dahil edilmeden once yasam sonu ilkelerinin farkinda olmalidir.
Bu c¢alismanin amaci, saglik ¢alisanlarinin resiisitasyonun
sonlandirilmasinda etkili olan faktorler ve buna bagl “resiisite
etmeyin” karari, hasta yakmlarinin varligt ve organ bagisi
konusundaki bilgi ve farkindaliklarinin degerlendirilmesidir.

Yontem

Mersin Universitesi Klinik Arastirmalar Komitesi’nden Aralik
2020 tarih ve 04-151 numarali etik kurul onay1r alindi. Anket
Ocak-Mart 2021 tarihleri arasinda saglik galisanlarina (Ogretim
tyeleri, uzman doktorlar, pratisyen hekimler, asistanlar,
anestezi teknikerleri, hemsireler, paramedikler) uygulanmistir.
Anket internet ve sosyal platformlar araciligiyla katilimcilara
ulastirilmigtir. Toplam 42 sorudan olusan anket formu sorumlu
arastirmacilar tarafindan hazirlanmistir.

Bulgular

Anket yaklagik bin saglik ¢alisanina ulastirildi. Toplamda 652
katilimct anketi yanitladi. Cinsiyet dagilimi % 52,9 (n:345) kadin
ve % 47,1 (n:307) erkek olarak saptandi. “Resiisitasyon sirasinda
sonlandirma kararini kim veriyor? sorusuna katilimcilarin
%93,2’si (n:601) “Doktor”, %6,5’1 (n:42) “Hemsire” ve %0,3’i
(n:2) “Saglik Gorevlisi” cevabini verdi.

Sonuc¢

Yasam sonu durumlarinda karar verme konusunda bariz bir
kafa karisiklig1 ve bilgi eksikligi vardir. Bunun nedeni kiiltiirel
farkliliklar veya dini faktorler olabilir. Ozellikle yasam destek
ekiplerinde gorev yapan saglik profesyonellerine yonelik
diizenlenen egitimler artirilmali, etik yonler ve yasam sonu
kararlar1 gibi konular daha ¢ok vurgulanmalidir.

Anahtar Kkelimeler: resiisitasyon, yasam sonu karari,
resiisitasyonun sonlandirilmasi, karar verme
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ABSTRACT

Objective

The decision-making of terminating the resuscitation effort is
mostly dependent on the patient’s clinical situation, but also,
it depends on the physician in charge and other resuscitation
team members. The healthcare professionals should be aware
of the end-of-life principles before leading and/or involving
a resuscitation team. The aim of this study is to evaluate the
knowledge and awareness of the healthcare providers on the
factors affecting termination of resuscitation and related terms
such as “do not attempt resuscitation”, the presence of relatives of
the patient and organ donation.

Method

The ethics committee approval was obtained from Mersin
University Committee of Clinical Trials in December 2020,
numbered 04-151. The survey was conducted between January-
March 2021 to the healthcare workers (Faculty members,
specialist doctors, practitioners, residents, anesthesia technicians,
nurses, paramedics). The survey was delivered to the participants
via internet and social platforms. The questionnaire form
consisting of 42 questions in total was prepared by the responsible
researchers.

Results

The survey was delivered to approximately one thousand
healthcare professionals. A total of 652 participants responded
the survey. The distribution of gender was as 52.9% (n:345)
female and 47.1% (n:307) male. When asked “Who makes the
decision to terminate during resuscitation?”, 93.2% (n:601) of the
participants responded as “Doctor”, 6.5% (n:42) said “Nurse” and
0.3% (n:2) said “Paramedic”.

Conclusion

There is an obvious confusion and lack of knowledge about
decision making in end-of-life situations. This may be due to the
cultural diversities or religious factors. Particularly, the trainings
organized for the health professionals working in life support
teams, should be enhanced and the topics as ethical aspects and
end-of-life decisions should be impressed more.

Keywords: resuscitation, end-of-life, termination of
resuscitation, decision-making
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GIRIS

Artan tibbi bilgi, teknik donanim ve egitim programlarina
ragmen kardiyak arrest sonrasi taburcu olma oranlar1 diisiik
kalmaktadir. Kardiyak arrest sonrasi hayatta kalma oranlari,
hastane i¢i kardiyak arrestlerde yaklasik %20 ve hastane dist
arrestlerde %7-8°dir""?. Resiisitasyon girisimini sonlandirma
karar1 ¢ogunlukla hastanin klinik durumuna gore belirlenir,
ancak ayni zamanda sorumlu hekime ve resiisitasyon ekibinin
diger iyelerine (6rn. hemsire, saglik gorevlileri) de baglhdir.
Kardiyopulmoner resiisitasyon (KPR) kilavuzlari ve yagsam sonu
kararlar1 ile ilgili etik hususlar vardir. Saglik profesyonelleri,
bir resiisitasyon ekibine liderlik etmeden ve/veya dahil olmadan
once bu ilkelerin farkinda olmalidir.

Acil Saglik Hizmetleri (ASH) tarafindan tanimlanan
reslisitasyonun sonlandirilmas: ile ilgili prensipler kisaca;
a)Arreste  ASH saglayicilarinin  tanik olmamasi b)Ritmin
sok uygulanamayan ritm olmasi c)Spontan dolasimin geri
doniisinin(SDGD)  hi¢ olmamasidir®. Hekim resiisitasyonu
sonlandirmaya karar verirse, organ bagisi diisiiniilmeli ve bu
amagla dolasimin siirekli olarak desteklenmesi saglanmali ve
ilgili bir merkeze nakli diizenlenmelidir®.

Ayrica, dekapitasyon, masif kranial ve serebral harabiyet,
¢lriime, yanma, rigor mortis bagimli morluk (hipostaz), fetal
maserasyon gibi durumlar mevcutsa beyhude ve etik olmayan bir
resiisitasyon olacaktir.

Tiirkiye’de farkli kurumlar temel ve ileri yasam destegi kurslarmi
tesvik etmektedir (Saglik Bakanligi, Tiirk Restisitasyon Kurumu,
Tiirk Travma ve Acil Cerrahi Dernegi, Tiirkiye Acil Tip Hekimleri
Dernegi, vb.). Kurslardan bazilar1t Avrupa Resiisitasyon Konseyi
(ERC), bazilar1 ise Amerikan Kalp Dernegi (AHA) Y 6nergelerini
kullanir. Kurs katilimeilart sertifikalandirilir ve belirli bir siire
sonra sertifikalari tekrarlanir.

Bu c¢alismanin amaci, saglik c¢alisanlarinin resiisitasyonun
sonlandirilmasina etki eden faktorler ve buna bagli “Resiisite
etmeme”, hasta yakinlarmin varligi ve organ bagis1 gibi
kavramlarla ilgili bilgi ve farkindaliklarinin degerlendirilmesidir.
Ikincil amag ise resiisitasyon ekiplerinde yer alan egitimli personel
oranint degerlendirmek ve kurs veya egitimler diizenleyerek
orani artirmaktir.

YONTEM

Etik kurul onayr Aralik 2020’de 04-151 numarali Mersin
Universitesi Klinik Arastirmalar Komitesi’nden alindi. Anket
Ocak-Mart 2021 tarihleri arasinda saglik galisanlarina (Ogretim
tiyeleri, uzman doktorlar, pratisyen hekimler, asistanlar, anestezi
teknikerleri, hemsireler, paramedikler) uygulandi. Anket internet
ve sosyal platformlar (https:/docs.google.com/forms/d/e/1FA
IpQLSdwN278dIR0BdiA4naVaY KbI9cfBAZFoxLborkO5g3e
AtgRKg/viewform?ve=0&c=0&w=l1)araciligiyla katilimcilara
ulastirildi.
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Toplam 42 sorudan olusan anket formu sorumlu arastirmacilar
tarafindan hazirland1. 11k iki soru demografik bilgiler, sonraki
bes soru calisma alani ve bes soru KPR pratigi ile ilgiliydi.
Resiisitasyonun sonlandirilmasini etkileyen faktorlerle ilgili
23 soru vardi. Son yedi soru “Resiisite etmeme” konusundaydi.

Dahil edilme kriterleri, 20 yasindan biiylik olmak, ankete
katilmak i¢in goniillii olmak, saglik ¢alisani olmakti. Bu kriterleri
saglamayanlar ¢aligma dis1 birakildi.

BULGULAR

Anket yaklasik bin saglik ¢alisanina ulastirildi. Toplamda 652
katilimct anketi yanitladi. Sorularin tamami tiim katilimcilar
tarafindan cevaplandi.

Cinsiyet dagilimi %52,9 (n :345 ) kadin ve %47,1 (n:307) erkek
olarak saptandi. Katilimcilarin yas, kurum ve meslek dagilimi

Tablo 1’de gosterildi.

Tablo 1. Yas, kurum ve meslek gruplarinin dagilimi.

Soru Say1 N | Yiizde %
Yas gruplan
20-30 y1l 240 37
31-40 y1l 244 37.7
41-50 y1l 110 17
51-60 y1l 52 8
Kurum
Universite Hastanesi 309 47.6
Devlet hastanesi 155 239
Acil Ambulans 119 18.3
Ozel Hastane 51 7.9
Ulusal Tibbi Kurtarma Ekibi 11 1.7
Toplum Saglig1 Merkezi 4 0.6
Meslek
Hemgire 150 23.2
Pratisyen 135 20.9
Uzman 113 17.5
Saglik Gorevlisi 111 17.2
Ogretim Uyesi 69 10.7
Anestezi Teknisyeni 39 6
Uygulayici 29 4.5
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Meslek dallar1 Anesteziyoloji ve Reanimasyon %46,5 (n:288),
Acil Tip %22,9 (n:142), cerrahi boéliimler %11,3 (n:70), dahili
boéliimler %9,2 (n:57), Acil Tip %5,7 (n:35), Pratisyen hekim %4.4
(n:27) idi. Katilimcilarin ¢aligma alanlari ameliyathane %34,7
(n:225 ), Yogun Bakim %21,4 (n:139), ambulans %17,7 (n:115),
Acil Servis %13,6 (n:88), cerrahi servis %5,1 (n:33), poliklinikler
%3,2 (n:21), dahili servis %2,9 (n:19), diger alanlar %1,4 (n:9)
olarak saptandi.

“Kag¢ yildir saglik calisanisiniz?” sorusuna sirasiyla 5-9 yil
(%27,1, n :177), 10-14 yil (%22,1, n:144), 1-4 y1l (%21,5, n:140),
>20 yil (%17,6, n:115), 15-19 y11 (%11,7, n:76) olarak cevap verildi.

“Kardiyopulmoner Resiisitasyon uyguluyor musunuz?” sorusuna
toplam 647 katilimcinin %94,6’s1 (n: 612) Evet, %5,4’1 (35) Hayir
olarak cevap verdi.

“Kardiyopulmoner resiisitasyon uygulayici sertifikaniz var mi?”
sorusuna 506 katilimci yanit verdi. Bu katilimeilarin %37,5°1
(n:190) Saglik Bakanligi Ileri Yasam Destegi (1YD), %27,3%i
(n:138) Saglik Bakanligi Temel Yasam Destegi (TYD) Sertifikasi,
%22,3’i (n:113) Avrupa Resiisitasyon Konseyi’nden (ERC) IYD
Sertifikasi, %6,1’i (n:31) ERC’den TYD Sertifikasi, %3,6’s1
(n:18) Amerikan Kalp Dernegi’nden (AHA) TYD Sertifikas1 ve
%3,2’si (n:16) AHA 1YD sertifikasina sahipti. Kardiyopulmoner
resiisitasyon uyguladiklart bolge soruldugunda katilimeilarin
%80, 6’s1 (n :512 ) hastane i¢i, %19,4’ (n:123) hastane dis1 olarak
yanit verdi.

Tablo 2 Soru 11 ve 12’nin yanitlarini gostermektedir.

Tablo 2. 11. ve 12. Sorularin yanitlarinin dagilimi.

Sorular Evet HAYIR Toplam
%,(N) | %,NN) % , (N)

Arrest olan her hastaya

KPR* uyguluyor 77.7 (498) | 22.3(143) | 100,(641)

musunuz?

KPR’yi sonlandirmaya

karar1 veriyor 69 (443) 31(199) 100, (642)

musunuz?

*KPR: Kardiyopulmoner Restisitasyon
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Tablo 3 resiisitasyonun sonlandirilmasi kararimi etkileyen
durumlar1 gostermektedir.

Tablo 3. Resiisitasyonun sonlandirilmasi kararini etkileyen
durumlara iligkin 13-33. sorulara verilen yanitlarin dagilimi.

Soru Evet HAYIR Toplam
%, (N) Yo, (N) %o, (N)

Tanikl arrest 63.5,(407) | 36.5, (234) | 100, (641)
Resiisitasyonun yeri 37.2,(238) [ 62.8,(401) | 100, (639)
Hastanin yas1 59.6, (380) | 40.4, (258) | 100, (638)
Arrest ritmi 73.8,(471) | 26.2, (167) | 100, (638)
Arrest sonrast Temel Yagam
Destegine baslamak i¢in gegen | 79.3, (506) | 20.7, (132) | 100, (638)
siire
[lk defibrilasyon zamam 53.5,(337) | 46.5,(293) | 100, (630)
Komorbiditelerin varligt 74.6, (473) [ 25.4,( 161) | 100, (634)
Pupil genisligi 60.9, (329) | 39.1, (211) | 100, (540)
Pupil 151k refleksi 60.6, (385) [39.4, (250) | 100, (635)
Malignite varligi 70.8, (453) 29.2, (187) | 100, (640)
Resiisitasyon sirasinda

. 25.9,(165) | 74.1, (473) | 100, (638)
aspirasyon
Resiisitasyon nedeniyle 12.1,77) |87.9, 561y 100, (638)
sternum veya kot kirigi " " ’
Restisitasyon sirasinda 20.6, (131) | 79.4, (505) | 100, (636)
pulmoner 6dem olugumu
Siddetli metabolik bozukluk 44, (281) | 56,(358) | 100, (639)
Hipotermi 33.1,(211) | 66.9, (427 | 100, (638)
Geri fionduruleblllr nedenlerin 74, (473) | 26, 166) | 100. (639)
varlig
Pediatrik hasta 40.2,(257) [ 59.8, (382) | 100, ( 639)
KPR sirasinda diisiik end-tidal
Karbondioksit 36.8, (233) [ 63.2, (400) | 100, (633)
Ekokardiyografi bulgular 59.1, (373) | 40.9,(258) | 100, (631)
Uzun siireli kalp masaji 83.7,(529) | 16.3,( 103) | 100, (632)
Resiisitasyon ortaminda
hastanin yakinlariin 35.1,(226) | 64.9,(418) | 100, (644)
bulunmasi
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“Resiisitasyon sirasinda sonlandirma kararmi kim veriyor?”
sorusuna katilimcilarin %93,2’si (n:601) “Doktor”, %6,5’1 (n:42)
“Hemsire” ve %0,3’1 (n:2) “Saglik Gorevlisi” cevabini verdi.

“Kardiyopulmoner resiisitasyonu sonlandirmay1 diigsiindiigiiniiz
vakalar organ bagisina aday olabilir mi?” sorusuna, katilimeilarin
%52,11 (n:330) evet, %47,9’u (n:303) hayir cevabini verdi.

Son yedi soru “Resiisite etmeme” karart ile ilgiliydi. “Ulkemizde
reslisitasyonun sonlandirilmast ile ilgili herhangi bir yasal
diizenleme var m1?” diye soruldu ve toplam 642 cevap verildi
ama katilimcilarin sadece %85,4°1 (548) bir fikre sahipti, geri
kalan %14,6’s1 (n :94 ) kararsizdi. Toplam 642 katilimcinin %20
11 (n 1129 ) “Uygun”, %36’s1 (n:231) “Mevcut degil”, %29,3%i
(n:188) “Bilmiyorum” olarak isaretledi.

Birbiriyle iliskili iki soruya verilen yanitlar Tablo 4’te gosterildi.

Tablo 4. Asagidaki iki sorunun yanitlari.

Sorular Evet | HAYIR | Bazen | Toplam
%, N) | %, (N) | %, (N) | %, (N)
1 *
Ei;fﬁff 264, 40.1, 33.5, 100,
musunuz? (160) (243) (203) [ (606)
E;Elf?rr:ltek 16.5, 70.6, 12.9, 100,
veriyorsun? (102) (437) (80) (619)

*DNR: Do not resuscitate (Restisite etmeyin)

“Yogun bakimda yagsam beklentisi olmayan bir hasta varliginda
asagidaki durumlardan hangisini yapmay1 tercih ederdiniz?”
sorusuna birden fazla segenek isaretlenebilirdi ve toplam
583 katilime1 yanit verdi. Katilimcilar (%67,2, n:391) “sedasyon
uyguluyorum”, %56,6 (n:330) “analjezi uyguluyorum”, %49,9
(n:291) “beslenme tedavisine basliyorum”, %40,7 (n:237)
Vazopresor ve inotrop ilaglart uyguluyorum , %36,2 (n:211)
“hemodiyaliz  (gerekirse) uyguluyorum”, %297 (n:173)
“Antibiyoterapi uyguluyorum”, %?28,8 ( n:168) “trakeostomi
uyguluyorum”,%25,2 (n:147) “Kan ve kan tirtinleri kullaniyorum”
olarak isaretledi.

“Yasam beklentisi olmayan bir hasta arrest olsa, asagidaki
durumlardan hangisini yapmay1 tercih edersiniz ?”” diye soruldu
ve 640 katilimci yanitladi. Katilimeilarin %19,5’1 (n :125 )
Resiisite ediyorum, %67,8’1 (n:434) Resiisite ediyorum ama israr
etmiyorum, %12,7’si (n:81) Resiisite etmiyorum diye belirtti.

“Hastanin restisitasyona baglama ve bitirme kararinda s6z sahibi
olmasi gerektigini diisliniyor musunuz?” sorusuna verilen
toplam cevap sayisit 641 idi, cevap veren katilimcilarin %68,8’i
(n :441 ) Evet, %31,2’si (n:200) Hayir olarak isaretledi.
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Son soru, “Oliimciil bir hastaysaniz hayata déndiiriilmek ister
miydiniz?” idi. Soruya yanit veren 643 katilimcinin sadece
%10,4’t (n :67) “Evet”, geri kalan %89,6’s1 (n:576) “Hayir”
cevabini verdi.

TARTISMA

Katilimeilarin  yaridan fazlasi KPR sonlandirma ilkelerini
bilmiyordu, biiyiik kismi KPR uygulamasina ragmen, bunlarin
dortte birinin KPR uygulayici sertifikast yoktu. Katilimcilarin
yasal diizenlemelere iliskin goriisleri geliskili idi. Resiisitasyon
sonlandirma parametreleri ve yasam sonu kararlari ile ilgili bilgi
diizeyi yeterli degildi.

Standartlastirilmig kurallar olmadan resiisitasyonu sonlandirmaya
karar vermek zordur. Amerikan Kalp Dernegi’ne (AHA) gore
iki karar kurali tanimlanmistir. Bunlardan biri, serebral kapasite
performansi; serebral performans kategorisi (CPC) 2 (%2,3
hayatta kalma) veya daha az olan bir hastane i¢inden kabul ve
CPC skoru 3 (%2,2 hayatta kalma) hastane disindan kabul ki bu
hastalarin hayatta kalma sansi ¢ok disiiktiir. Sagkalim basarisini
etkileyen diger faktorler ileri yas, organ yetmezligi varligi,
malignite ve hipotansiyon olarak belirtilmistir®. Caligmamizda
hipotansiyon disindaki faktorler soruldu ve katilimcilarin
cogunlugu tarafindan sadece malignite yanit1 verildi. Ileri yasmn,
katilimeilarin yarisindan fazlasi tarafindan nafile resiisitasyonun
bir gostergesi oldugu diistiniilmedi.

Resiisitasyon girisiminin belirli bir siiresi yoktur, hastalarin
klinik durumuna baglidir. Genel olarak, sok uygulanabilir ritim
devam ediyorsa KPR’ye devam edilmelidir. Avrupa Resiisitasyon
Konseyi Kilavuzu 2021de, yalnizca bir durum zamanla
iliskilendirilir. ileri yasam destegi sirasinda geri dondiiriilebilir
nedenler ekarte edildi ise ve 20 dakikadan uzun siiredir
ritim asistoli ise, bu daha sonraki resiisitasyon girisimlerinin
durdurulmasi igin bir gosterge olarak kabul edilebilir®. Ancak
calismamizda katilimcilarin neredeyse dortte biri arrest ritminin
resiisitasyonun sonlandirilmasinda bir faktor olmadigini belirtti.
Bu sonug, saglik calisanlarinin, sok uygulanabilir bir ritim
ortaya cikarsa veya tam tersi olursa, resiisitasyon cabasini
sonlandirabilecegi anlamina gelmektedir.

KPR’ye baglama zamanmi ve ilk defibrilasyon zamani
onemli faktorlerdir. Danimarka’da yapilan bir c¢aligmada,
anestezistler resiisitasyonu durdurma kararlarimi kontrol etmek
icin bu faktorleri not ettiler®. Bu c¢alismadan farkli olarak,
calismamizdaki anket sadece anestezistlere degil diger saglik
calisanlarina da uygulanmistir. Katilimeilarin gogunlugu KPR’ye
baslama zamaninin O6nemli bir faktér oldugunu belirtmis,
ancak ilk defibrilasyon zamani katilimeilarin yarisi tarafindan
isaretlenmistir. Yani, KPR uygulamasi hakkinda bir kafa karigiklig1
vardi.

Kilavuzda “Pupil ¢ap1 genislemesi c¢esitli nedenlerden
kaynaklanabilir ve olim belirtisi olarak goriilmemelidir”®
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seklinde belirtilmistir. Bu kurala ragmen, pupil genisligi ve
pupiller 151k refleksi resiisitasyonun sonlandirilma parametreleri
olarak belirlendi”. Caligmamizda katilimcilarin beste biri pupil
dilatasyonuna herhangi bir yanit vermemis, geri kalan katilimcilar
bu soruyu KPR’nin sonlandirilmasinda 6nemli olmadig seklinde
yanitlamistir. Ayrica katilimeilarin gogu (~%40) pupiller 1s1k
refleksinin bir prediktor olmadigini belirtmistir.

Kilavuzlarda uzun siireli KPR kriterleri arasinda tanikli
kardiyak arrest biiyiik énem tasimaktadir®. Iyi sonucun énemli
bir gostergesidir ve tanikli kardiyak arrest resiisitasyonun devam
etmesi karart i¢in kullanilir. Bir ¢alismada, tanikli kardiyak
arrestin resiisitasyon siiresinin daha uzun oldugu gosterilmistir®.
Katilimcilarin tanikli kardiyak arrestin prediktdr olmasi ile ilgili
bilgi sahibi olmasi gerekirken yeterli olmadiklar1 saptandi.

Pediatrik kardiyak arrest, saglik ¢alisanlar: i¢in duygusal olarak
daha zor olabilir, ancak sonugta pediatrik kardiyak arrestte
karar vermeyle ilgili etik sorunlar yetiskin vakalarindan
farkli degildir®. Genel olarak doktorlar pediatrik hastalarda
resiisitasyon ¢abalarint eriskinlere gore daha uzun siire devam
ettirirler. Beklenenin aksine, katilimcilarin yarisindan azi,
resiisitasyonu sonlandirma kararinda hastanin ¢ocuk olmasinin
o6nemli oldugunu diisiindii.

Cesitli  calismalarda, resiisitasyon sirasinda  aspirasyon,
resiisitasyona bagli sternum veya kot kirigi, resiisitasyon sirasinda
pulmoner 6dem olusumu, ciddi metabolik bozukluk, hipotermi,
KPR sirasinda diisiik end-tidal karbondioksit gibi degisken
faktorler arastirilmigtir?. Bu faktorler tek tek incelendiginde
hicbiri tek basina resiisitasyonun sonlandirilmasina karar
vermek i¢in yeterli degildir. Bu bizim sonuglarimizla korele idi.
Calismamizda bu faktorlere verilen yanitlarin ¢ogu olumsuzdu.

Hemen hemen her yasam destegi kursunda geri dondiiriilebilir
nedenlerin 6nemi vurgulanmaktadir. Ayrica resiisitasyonun
durdurulmasina karar vermede ¢ok yaygin olarak kullanilirlar.
Geri dondiiriilebilir nedenlerin varligi veya yoklugu, hem
norolojik sonuglarin hem de sagkalimin belirleyicileri olabilir.
Sonuglar1 inceledigimizde katilimcilar tarafindan en ¢ok dikkat
¢eken unsurlardan biri oldugu gorilmektedir. Bu sasirtict
degildi, ¢linkli geri dondiiriilebilir nedenler her uygulama ve
egitim kursunda her zaman tekrarlanmaktadir.

Son yillarda hasta yakinlarinin resiisitasyon alaninda bulunmasi
gesitli platformlarda tartisilmaktadir. Bazi ilkelerde, aile
tiyelerinin KPR sirasinda hazir bulunmalarina izin verilir.
Avrupa Resiisitasyon Dernegi, aile ftyelerine resiisitasyon
grisimi sirasinda hazir bulunma sansi verilmesini destekler,
ancak kiiltiirel ve sosyal farkliliklar hassasiyetle anlasiimali ve
g6z 6niinde bulundurulmalidir®. Ulkemizde bu karar kurumlara
bagli olmakla birlikte saglik ¢alisanlarina yonelik siddet riskinin
artmasi nedeniyle kurumlarin ¢ogu aile bireylerinin resiisitasyon
alaninda bulunmasina izin vermemektedir. Aile varliginin
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resiisitasyon kararinin sonlandirilmasina etki eden bir faktdr olup
olmadig1 soruldugunda, katilimcilarin yaklasik tigte biri olumlu
yanit vermistir. Bunun nedeni sosyal veya yasal faktorler olabilir.

Oliim karar1 ya doktorlar ya da saglik gorevlileri tarafindan
verilir. Bazi {ilkelerde ambulansta doktorlar gérev almamaktadir.
Ambulansta sadece saglik gorevlileri veya hemsireler ¢alistigindan
Oliim kararini sorunsuz bir sekilde verebilmektedir®. Ambulansta
doktor gorev aliyorsa, 6liim karar1 onun tarafindan verilmelidir.
Dekapitasyon, rigor mortis veya basin kesilmesi gibi 6lim
belirtilerinin agik oldugu bazi durumlarda, saglik gorevlileri
herhangi bir c¢atisma olmadan olimi telaffuz etmelidir.
Ulkemizde yasal olarak doktorlar disinda saglik ¢alisanlarinin
olim karar1 vermesine izin verilmemektedir. Katilimcilarin
verdigi cevaplar biiyiik oranda bu durumla uyumludur.

Resiisitasyon ekibinin oncelikli amact hastayr yasatmak
olsa da bazen resiisitasyon g¢abalarmin sonucu beyin olimi
olabilmektedir. Boyle bir durumda saglik profesyoneli veya
ekip lideri organlarin bagis icin korunmasini diisiinmelidir.
2015 yilinda yayinlanan bir ¢alismada KPR’nin organ bagisini
olumsuz etkilemedigi gosterilmistir!®. Bununla birlikte, ERC,
prosediirlerin, nakil ekibinin resiisitasyon ekibinin karar verme
siirecine olasi herhangi bir miidahalesinden kaginilmasini
onermektedir®. Calismamizda bu konu ile ilgili soruya,
katilimeilarin yaklasik yarist kardiyak arrest kurbanlarinin
organ bagisi i¢in aday olabilecegini belirtmistir. Ancak diger
yarist olumsuz yanit vermistir. Bu sonug, bu konu hakkinda bariz
bir bilgi eksikligini gdstermektedir.

Ulkeler, resiisitasyon da dahil olmak iizere yasam sonu
kararlartyla ilgili direktifler gelistirmek i¢in baglayict giicii
olan 6zel kanunlar ¢ikarmislardir™. Daha once de belirtildigi
gibi resiisitasyonun sonlandirilmasina iligskin yasal diizenlemeler
mevcuttur ancak tilkemizde “Resiisitasyona Tesebbiis Etmeme”
(DNR) gegerli bir karar degildir. Ulkemizdeki yasal diizenlemeler,
her kardiyopulmoner arrest hastasinin saglik ¢alisanlari
tarafindan hayata dondiirilmesi gerektigi anlamina gelmektedir.
Katilimeilarin biiyiik ¢ogunlugu iilkemizde bu konuda bir kanun
olup olmadigi konusunda hicbir fikre sahip degildi. Bu bilgi
eksikligi ¢ok agik bir sekilde gézlenmektedir.

Birgok g¢aligmada, yasal politikalarin oldugu {lkelerde,
resiisitasyon esnasinda saglik profesyonellerinin ¢gogunun DNR
kararina saygi duydugu ve dikkate aldigi gosterilmigtir®>!,
Yasal bir dayanagi olmamakla birlikte, yogun bakimda
ya da komada olan hastalar gibi bazi durumlarda saglik
profesyonellerinin resiisitasyonu sonlandirma kararini diisiinmesi
gerekmektedir. Avrupa Resiisitasyon Dernegi 2021 Kilavuzu,
yasami slrdiiren tedaviyi durdurmak icin akrabalarla karar
vermeyi Onermektedir”. Calismamizda katilimcilarin sadece
dortte biri pasif DNR uyguladiklarini belirtti. Katilimcilarin
¢ogunlugu yogun bakimda yasam beklentisi olmayan hastalarla
ilgilenmeye devam ettiklerini ancak bu tiir hastalarin hayata
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déndiiriilmesinde 1srarc1 olmadiklarini belirtti. Tlging bir sekilde,
katilimcilarin ¢ogu, 6limciil bir hastaligi varsa hastayi resiisite
etmek istemediklerini belirtti.

SONUC

Restisitasyonun sonlandirilmasi karari karmasiktir ve ne yazik
ki kilavuzlar bu konudaki tiim ayrintilar1 kapsamamaktadir.
Ayrica, yasam destegi kurslart veya egitimleri, resiisitasyonun
performansina odaklanmaktadir, etik konular veya yasal
yukitimliilikler, uygulamalardan daha az ele alinmaktadir.

Bu ¢alismanin sonuglarina gore, yasam sonu durumlarinda karar
verme konusunda bariz bir kafa karigikligr ve bilgi eksikligi
vardir. Bunun nedeninin, kiiltiirel farkliliklar veya dini faktorler
olabilecegi diisiiniilmektedir. Ozellikle resiisitasyon ekiplerinde
gorev yapan saglik profesyonellerine yonelik diizenlenen
egitimler artirilmali, etik yonler ve yasam sonu kararlart gibi
konular daha ¢ok vurgulanmalidir. Yeniden sertifikasyonun dnemi
biyiiktiir, ¢iinkii genellikle resiisitasyon konusunda bir egitim
almmuis ise, uzun siireler i¢in yeterliymis gibi diisiiniilmektedir.
Ancak, egitimlerin giincel ulusal yasal ve kurumsal politikalarla
ilgili olarak tekrarlanmasi dnerilmektedir.
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ABSTRACT

Objective

The decision-making of terminating the resuscitation effort is
mostly dependent on the patient’s clinical situation, but also,
it depends on the physician in charge and other resuscitation
team members. The healthcare professionals should be aware
of the end-of-life principles before leading and/or involving
a resuscitation team. The aim of this study is to evaluate the
knowledge and awareness of the healthcare providers on the
factors affecting termination of resuscitation and related terms
such as “do not attempt resuscitation”, the presence of relatives of
the patient and organ donation.

Method

The ethics committee approval was obtained from Mersin
University Committee of Clinical Trials in December 2020,
numbered 04-151 The survey was conducted between January-
March 2021 to the healthcare workers (Faculty members,
specialist doctors, practitioners, residents, anesthesia technicians,
nurses, paramedics). The survey was delivered to the participants
via internet and social platforms. The questionnaire form
consisting of 42 questions in total was prepared by the responsible
researchers.

Results

The survey was delivered to approximately one thousand
healthcare professionals. A total of 652 participants responded
the survey. The distribution of gender was as 52.9% (n:345)
female and 47.1% (n:307) male. When asked “Who makes the
decision to terminate during resuscitation?”, 93.2% (n:601) of the
participants responded as “Doctor”, 6.5% (n:42) said “Nurse” and
0.3% (n:2) said “Paramedic”.

Conclusion

There is an obvious confusion and lack of knowledge about
decision making in end-of-life situations. This may be due to the
cultural diversities or religious factors. Particularly, the trainings
organized for the health professionals working in life support
teams, should be enhanced and the topics as ethical aspects and
end-of-life decisions should be impressed more.

Keywords: resuscitation, end-of-life, termination of resuscitation,
decision-making
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INTRODUCTION

The survival to discharge rates after cardiac arrest remains low
despite increasing medical knowledge, technical equipments
and training programs. Survival rates after cardiac arrest is
approximately 20% in in-hospital cardiac arrests and 7-8%
in out-of-hospital arrests!?. The decision of terminating the
resuscitation effort is mostly dependent on the patient’s clinical
situation, but also, it depends on the physician in charge and
other resuscitation team members (e.g. nurse, paramedics).
There are cardiopulmonary resuscitation (CPR) guidelines and
ethical considerations on end-of-life decisions. The healthcare
professionals should be aware of these principles before leading
and/or involving a resuscitation team.

The principles for termination of resuscitation defined
by Emergency Medical Services (EMS) are briefly, if;
a) The arrest was not witnessed by EMS providers. b) The
rhythm was always non-shockable. ¢) Return of spontaneous
circulation never occurred®. If the physician decided to terminate
resuscitation, organ donation should be considered and for this
purpose, continuing support of the circulation and transport to an
associated center should be arranged®.

In addition, if the conditions as decapitation, massive cranial and
cerebral destruction, decapitation or putrefaction, incineration,
dependent lividity (hypostasis) with rigor mortis, fetal maceration
are present, it would be a futile and non-ethical resuscitation.

In Turkey, different institutions promote basic and advanced life
support courses (The Ministry of Health, Turkish Resuscitation
Council, Turkish Association of Trauma and Emergency Surgery,
Emergency Medicine Physicians Association of Turkey, etc.).
Some of the courses use European Resuscitation Council (ERC)
Guidelines and some of them use American Heart Association
(AHA) Guidelines. The course participants are certified and
recertified after a certain period of time.

The aim of this study is to evaluate the knowledge and awareness
of the healthcare providers’ on the factors affecting termination
of resuscitation and related terms such as “do not attempt
resuscitation”, the presence of relatives of the patient and organ
donation. The secondary aim is to evaluate the rate of trained
personnel taking place in the resuscitation teams and increase the
ratio by organizing courses or trainings.
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METHOD

The ethics committee approval was obtained from Mersin
University Committee of Clinical Trials in December 2020,
numbered 04-151. The survey was conducted between January-
March 2021 to the healthcare workers (Faculty members,
specialist doctors, practitioners, residents, anesthesia technicians,
nurses, paramedics). The survey was delivered to the participants
via internet and social platforms (https:/docs.google.com/forms/
d/e/1FAIpQLSdwN278dIR0BdiA4naVaY KbI9cfBAZFoxLbork
05g3eAtgRKg/viewform?ve=0&c=0&w=1).

The questionnaire form consisting of 42 questions in total was
prepared by the responsible researchers. The first two questions
were about demographic information, the next five were about
working area, and following five questions were about CPR
application practice. There were 23 questions about the factors
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that affect terminating resuscitation. The last seven questions
were on the “Do Not Resuscitate” issue.

The inclusion criterions were aged >20 years, being volunteered
to participate the survey, being a healthcare worker. Those who
did not meet these criteria were excluded from the study.

RESULTS

The survey was delivered to approximately one thousand
healthcare professionals. A total of 652 participants responded
the survey. All of the questions have not been answered by all
participants.

The distribution of gender was as 52.9% (n:345) female and
471% (:307) male. The distribution of age, institution and
professionality of the participants is shown in Table 1.

Table 1. The distribution of age, institution and professionality groups.

Question Number N Yiizde %
Age groups
20-30 years 240 37
31-40 years 244 37.7
41-50 years 110 17
51-60 years 52 8
Institution
University hospital 309 47.6
State hospital 155 23.9
Emergency ambulance 119 18.3
Private hospital 51 7.9
National Medical Rescue Team 11 1.7
Community Health Centre 4 0.6
Professionality
Nurse 150 23.2
Resident 135 20.9
Specialist 113 17.5
Paramedic 111 17.2
Faculty Member 69 10.7
Anesthesia technician 39 6
Practitioner 29 4.5
Tiirk RESUSITASYON Dergisi Corresponding Author
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The professional fields were Anesthesiology and Reanimation
46.5% (n:288), Emergency Medicine 22.9% (n:142), surgical
departments 11.3% (n:70), internal departments 9.2% (n:57),
Emergency 5.7% (n:35), Practitioner 4.4% (n:27). The working
areas of the participants were operating room 34.7% (n:225),
Intensive Care Unit 21.4% (n:139), ambulance 17.7% (n:115),
Emergency Department 13.6% (n:88), surgical department ward
5.1% (n:33), polyclinics 3.2% (n:21), internal department ward
2.9% (n:19), other areas 1.4% (n:9).

The respond of the question “How many years have you been
working as a healthcare worker?” was respectively, between 5-9
years (27.1%, n:177), 10-14 years (22.1%, n:144), 1-4 years (21.5%,
n:140), >20 years (17.6%, n:115), 15-19 years (11.7%, n:76). In total
647 participants responded “Do you perform Cardiopulmonary
Resuscitation?”. Of them 94.6% (n:612) marked “Yes”, 5.4% (35)
marked “No”.

The question “Do you have a CPR provider certificate?” was
responded by 506 participants. Of these participants, 37.5%
(n:190) had Advance Life Support (ALS) Certificate from
Ministry of Health, 27.3% (n:138) Basic Life Support (BLS)
Certificate from Ministry of Health, 22.3% (n:113) had ALS
Certificate from European Resuscitation Council (ERC), 6.1%
(n:31) BLS Certificate from ERC, 3.6% (n:18) had BLS Certificate
from American Heart Association (AHA) and 3.2% (n:16) had
ALS Certificate from AHA. When asked about the areca where
they applied CPR, 80.6% (n:512) said that they applied it in the
hospital, 19.4% (n:123) said in out of hospital area.

Table 2 shows the responses of Questions 11 and 12.

Table 2. The distribution of responses of Questions 11 and 12.

Questions Yes No Total
%,(N) | %,NN) % , (N)

Do you apply CPR*

to every patient with 77.7 (498) | 22.3(143) | 100,(641)

arrest?

Do you take a decision

to terminate CPR? 69 (443) 31(199) | 100, (642)

* CPR: Cardiopulmonary Resuscitation

Tiirk RESUSITASYON Dergisi
Turkish Journal of RESUSCITATION

ORIGINAL ARTICLE
TJR 2023;2(1):16-27

Table 3 shows the situations that influence the decision of
terminating resuscitation.

Table 3. The distribution of responses of the Questions between
13-33 about the situations influence the decision of terminating

resuscitation.

Question Yes No Total

%, (N) %, (N) %, (N)
Witnessed arrest 63.5, (407) | 36.5, (234) | 100, (641)
The place of resuscitation 37.2,(238) | 62.8,(401)| 100, (639)
Age of the victim 59.6, (380) [ 40.4, (258) | 100, (638)
The arrest rthythm 73.8,(471) [ 26.2, (167) | 100, (638)
The elapsed time to start Basic
Life Support after arrest 79.3,(506) [20.7, (132) | 100, (638)
First defibrillation time 53.5,(337) | 46.5,(293) | 100, (630)
The presence of comorbidities | 74.6, (473) | 25.4,( 161)| 100, (634)
Pupil width 60.9, (329) | 39.1, (211) | 100, (540)
Pupillary light reflex 60.6, (385) [39.4, (250) | 100, (635)
The presence of malignancy 70.8, (453) | 29.2, (187) | 100, (640)
Aspiration during resuscitation | 25.9, (165) | 74.1, (473) | 100, (638)
Stemum or rib fracture due to 12.1,77) |87.9, 561y 100, (638)
resuscitation
The occurrence of pulmonary 206, (131) | 79.4, (505) | 100, (636)
edema during resuscitation o o ’
Severe metabolic disturbance 44, (281) | 56, (358) | 100, (639)
Hypothermia 33.1,(211) | 66.9, (427 | 100, (638)
The presence of reversible 74, (473) | 26, 166) | 100. (639)
causes
Pediatric case 40.2,(257) |59.8, (382) | 100, ( 639)
Low end-tidal carbon dioxide
during CPR 36.8, (233) [ 63.2, (400) | 100, (633)
Echocardiography findings 59.1, (373) [ 40.9,(258) | 100, (631)
Prolonged CPR 83.7,(529) | 16.3,( 103) | 100, (632)
The presence of relatives of
the victim in the resuscitation | 35.1, (226) | 64.9,( 418) | 100, (644)
environment
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When asked “Who makes the decision to terminate during
resuscitation?”, 93.2% (n:601) of the participants responded
as “Doctor”, 6.5% (n:42) said “Nurse” and 0.3% (n:2) said
“Paramedic”.

The following question was “Can cases that you intend to
terminate CPR be candidates for organ donation?”, 52.1% (n:330)
of the participants marked “Yes” and 47.9% (n:303) “No”.

The last seven questions were about “Do Not Resuscitate”
decision. “Is there any legal regulation on ending resuscitation
in our country?” was asked and totally there were 642 responds
but only 85.4% (548) had an idea, remaining 14.6% (n:94)
were indecisive. Of the 642 participants, 20.1% (n:129) marked
“Available”, 36% (n:231) marked “Not available”, 29.3% (n:188)
marked “Don’t know”.

The responses of two questions related to each other were shown
in Table 4.

Table 4. The responses of following two questions.

Questions Yes No Sometimes Total
%, (N) | %, () %, (N) %, (N)
Do youperform | )¢\ | 40, 33.5, 100,
passive DNR*?
(160) | (243) (203) (606)
;ﬁ: gg;;ﬁ)arlfmg 165, | 70.6, 12.9, 100,
oo (102) | (437 (80) (619)

*DNR: Do not resuscitate

The following was a question where more than one option could
be ticked and asked “In the presence of a patient with no life
expectancy in intensive care unit, which of the following situations
would you prefer to do?”. Totally 583 participants responded
to this question. The majority of them (67.2%, n:391) marked
“I apply sedation”, 56.6% (n:330) marked “I apply analgesia”,
49.9% (n:291) marked “I start nutrition therapy”, 40.7% (n:237)
marked “I apply vasopressor and inotrope drugs”, 36.2% (n:211)
marked “I apply hemodialysis (if necessary)”, 29.7% (n:173)
marked “I give antibiotherapy”, 28.8% (n:168) marked “I perform
tracheostomy”, 25.2% (n:147) marked “I use blood and blood
products”.

“If a patient without life expectancy is arrested, which of the
following situations would you prefer to do?” was asked and
640 participants responded. Of them, 19.5% (n:125) marked “I
resuscitate”, 67.8% (n:434) marked “I resuscitate but don’t insist”,
12.7% (n:81) marked “I don’t resuscitate”. The total response
number of the question “Do you think the patient should have
a say in the decision to start and end resuscitation?” was 641,
68.8% (n:441) of them said “Yes” and 31.2% (n:200) said “No”.
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The last question was “Would you like to be resuscitated if you
are a terminal ilI?” and only 10.4% (n:67) of 643 participants’
response was “Yes”, the remaining 89.6% (n:576) participants’
response was “No”.

DISCUSSION

More than half of the participants didn’t know the principles
of termination of CPR. Although majority of the participants
perform CPR, one fourth of them did not have any CPR
provider certificate. The opinions of the participants about legal
regulations were found conflicting. The level of knowledge about
termination parameters of resuscitation and end-of-life decisions
were not sufficient.

Making decision to abandon resuscitation without standardized
rules is difficult. According to American Heart Association
(AHA), two decision rules were defined. One of them is on
cerebral capacity performance, admission from an in-hospital
facility with a cerebral performance category (CPC) of 2 or less
(2.3% survival) and admission from out of hospital and a CPC
score of 3 (2.2% survival) had very low chance of survival after
cardiac arrest. Other factors affecting survival success were
found advanced age, presence of organ failure, malignancy and
hypotension®. In our study, these factors except hypotension
were asked and only malignancy was commonly responded by
majority of the participants. Advanced age was not thought to
be a predictor of futile resuscitation by more than half of the
participants.

There is not a certain period of resuscitation attempt, it depends
on the patients’ clinical status. In general, CPR should be
continued as soon as the shockable rhythm persists. In European
Resuscitation Council Guideline 2015, only one situation is
associated with time. If there is any reversible causes during
advanced life support and the rhythm is asystole for more than
20 minutes, then this should be accepted as an indication to
discontinue further resuscitation attempts®. However in our
study, almost quarter of the participants marked the arrest rhythm
was not a factor for termination of resuscitation. This ratio was
found higher than it should be. This result means the healthcare
providers can terminate the resuscitation effort if a shockable
rhythm presents or vice versa.

Time to start CPR and first defibrillation time are important
factors. In a study from Denmark, the anesthesiologists noted
these factors to check their withholding resuscitation decisions®.
Unlike this study, this survey was conducted to not only
anesthesiologists but also other healthcare professionals. In our
study the majority of the participants indicated that time to start
CPR is important factor but the first defibrillation time was
marked by only half of them. So, there was a confusion about the
practice of CPR.

Corresponding Author
aslinur_aslan@hotmail.com



Turkish
Journal of
RESUSCITATION

The guideline was stated “Dilated pupils can be caused by a
variety of insults and must not be regarded as a sign of death”®.
Despite this rule, the width of pupil and pupillary light reflex were
identified as parameters of termination of resuscitation”. In our
study one fifth of the participants didn’t give any response to
width of pupil, the remaining participants responded this question
as not taken into account for termination of CPR. In addition,
most of the participants (~40%) indicated that the pupillary light
reflex is not a predictor.

Among the criterions for long-lasting CPR, witnessed cardiac
arrest is of great importance in guidelines”. It is an important
predictor of good outcome, and also witnessed cardiac arrest is
used for continuing resuscitation. In a study, it was showed that
witnessed cardiac arrest had a longer resuscitation duration.
The knowledge of the participants of our study on witnessed
cardiac arrest as a predictor was not satisfactory. The participants
even have lack of knowledge or experience.

The pediatric cardiac arrests can be emotionally more difficult
for the providers, but eventually the ethical issues about decision-
making in pediatric cardiac arrest does not differ from adult
cases®. In general the physicians continue resuscitation effort
for longer period in pediatric patients than in adults. Contrary to
what was expected, only less than half of the participants thought
the fact that the patient was a child, had an importance in their
decision to terminate resuscitation.

In several studies, variable factors such as aspiration during
resuscitation, sternum or rib fracture due to resuscitation, the
occurrence of pulmonary edema during resuscitation, severe
metabolic disturbance, hypothermia, low end-tidal carbon
dioxide during CPR were investigated”. When these factors are
examined one by one, none of them alone is sufficient to make
the decision to terminate resuscitation. This is correlated with
our results. The majority of the responds were negative to these
factors in our study.

In almost every life support courses, the importance of reversible
causes are impressed. They are also very commonly used in
decision making to withhold resuscitation. The presence or
absence of reversible causes can be predictors of both neurological
outcomes and survival. When we examine the results, it can be
seen that it’s one of the most marked factors by the participants.
This was not surprising, because the reversible causes are always
repeated in every practice and training courses.

In recent years, the presence of the relatives of the patient in
the resuscitation area is discussed in several platforms. In some
countries, family members are allowed to be present during
CPR. The ERC supports family members being given the
chance to be present during a resuscitation attempt but cultural
and social differences should be understood and appreciated
with sensitivity”. In our country, this allowance is due to the
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institutions but, with the increased risk for violence to healthcare
workers, most of the institutions don’t allow the family members
to be in the resuscitation area. When the question about family
presence as a factor to effect termination of resuscitation decision
was asked, almost one third of the participants responded as
positive. The reason of this may be either social or legal factors.

The decision of death is made by either doctors or paramedics.
In some countries, there are no doctors in the ambulance. Only
the paramedics or nurses work in the ambulance, so they can
make the decision of death without a problem®. If there is also
a doctor in the ambulance, the decision of death should be made
by her/him. In some situations if the signs of death are clear
such as decomposition, rigor mortis or decapitation, then the
paramedics should pronounce death without any conflict. In our
country, legally, it is not allowed to make the decision of death
by the healthcare workers except doctors. The responses of the
participants were consistent with this situation.

Although the resuscitation team’s primary aim is to survive the
patient, sometimes the result of the resuscitation efforts may be
brain death. In such a situation, the healthcare professional or
the leader of the team should think about preserving organs for
donation. In a study published in 2015, it was shown that CPR
does not influence organ donation negatively!”. However, The
ERC suggests that the procedures should ensure that any possible
interference of the transplant team in the decision making of
the resuscitation team is avoided®. In our study, the result of
the question on organ donation almost half of the participants
indicated that the victims of cardiac arrest can be candidates for
organ donation. But, the other half of them responded negatively.
This result showed an apparent knowledge gap about this issue.

The countries have adopted specific laws assigning binding
force to advance directives about end of life decisions, including
resuscitation. As previously stated, there are legal regulations
about ending resuscitation, but “Do Not Resuscitate” (DNR) is not
a valid decision in our country. It means every cardiopulmonary
arrest patient should be resuscitated by healthcare workers
due to the legal regulations in our country. The majority of the
participants had no idea or wrong information about whether
there is a law on this issue in our country. This shows lack of
knowledge very obviously.

In several studies, it was shown that most of the healthcare
professionals respect and take into account DNR decision in the
resuscitation period where there are legal policies! ¥, Although
there is not a legal basis, in some situations such as the patients
in ICU or comatose, the healthcare professionals should consider
decision making in end-of- life. The ERC 2021 Guideline suggests
to do decision making with relatives to withdraw life-sustaining
therapy”. In our study, only the quarter of the participants stated
that they perform passive DNR. The majority of the participants
denoted that they continue to care about the patients with no
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life-expectancy in the ICU, however they expressed that they do
not insist on resuscitating such patients. Interestingly, most of the
participants pointed out that they don’t want to be resuscitated if
they had a terminal illness.

CONCLUSION

The decision of withdrawing resuscitation is a complex task
and unfortunately the guidelines do not cover all the aspects
on this subject. Also, the life support courses or trainings focus
on performance of resuscitation, the ethical issues or legal
obligations are being impressed less than the implementations.

Based on the results of this study, there is an obvious confusion
and lack of knowledge about decision making in end-of-life
situations. This may be due to the cultural diversities or religious
factors. Particularly, the trainings organized for the health
professionals working in life support teams, should be enhanced
and the topics as ethical aspects and end-of-life decisions should
be impressed more. The recertification has a great importance,
because usually the health professionals behave as if they have
training on resuscitation, also think that their training on this is
sufficient for long times. But, the trainings should be repeated
relevant to the actual national legal and organizational policies.

REFERENCES

1. Bossaert LL, Perkins GD, Askitopoulou H,
Raffay VI, Greif R, Haywood KL, et al. European
Resuscitation Council Guidelines for Resuscitation
2015. Section 11. The ethics of resuscitation and
end-of-life  decisions. Resuscitation 2015;95:302—11.
https://doi.org/10.1016/].resuscitation.2015.07.033.

2. Al-Dury N, Rawshani A, Israclsson J, Stromsoe
A, Aune S, Agerstrom J, et al. Characteristics and
outcome among 14,933 adult cases of in-hospital
cardiac arrest: A nationwide study with the emphasis
on gender and age. Am J Emerg Med 2017;35:1839—-44.
https://doi.org/10.1016/j.ajem.2017.06.012.

3. Morrison LJ, Bigham BL, Kiss A, Verbeek PR.
Termination of resuscitation: A guide to interpreting
the literature. Resuscitation 2008;79:387-90.
https://doi.org/10.1016/j.resuscitation.2008.07.009.

4. Ebell MH, Afonso AM, Geocadin RG.
Prediction of survival to discharge following
cardiopulmonary  resuscitation using classification
and regression trees*. Crit Care Med 2013;41:2688-97.
https://doi.org/10.1097/CCM.0b013e31829a708c.

5. Mentzelopoulos SD, Couper K, Voorde PV, Druw¢ P, Blom
M, Perkins GD, Lulic I, Djakow J, Raffay V, Lilja G, Bossaert
L. European Resuscitation Council Guidelines 2021: Ethics
of resuscitation and end of life decisions. Resuscitation. 2021
Apr;161:408-432. doi: 10.1016/j.resuscitation.2021.02.017.
Epub 2021 Mar 24. PMID: 33773832.

Tiirk RESUSITASYON Dergisi
Turkish Journal of RESUSCITATION

ORIGINAL ARTICLE
TJR 2023;2(1):16-27

10.

11.

12.

13.

Mikkelsen S, Lossius HM, Binderup LG, Schaffalitzky
de Muckadell C, Toft P, Lassen AT. Termination of pre-
hospital resuscitation by anaesthesiologists — causes and
consequences. A retrospective study. Acta Anaesthesiol
Scand 2017;61:250—-8. https://doi.org/10.1111/aas.12838.
Hansen C, Lauridsen KG, Schmidt AS, Lefgren
B. Decision-making in cardiac arrest: Physicians’
and nurses’ knowledge and views on terminating
resuscitation. Open Access Emerg Med 2019;11:1-8.
https:/doi.org/10.2147/0AEM.S183248.

Fallat ME. Withholding or termination of resuscitation in
pediatric out-of-hospital traumatic cardiopulmonary arrest.
Ann Emerg Med 2014;63:504-15.
https://doi.org/10.1016/j.annemergmed.2014.01.013.

Mao, D. R. H., Ong, M. E. H., Bang, C., Salim, M. D. T,,
Ng, Y. Y., & Lie, D. A. (2018). Psychological Comfort of
Paramedics with Field Death Pronouncement: A National
Asian Study to Prepare Paramedics for Field Termination
of Resuscitation. Prehospital Emergency Care, 22(2), 260—
265. https:/doi.org/10.1080/10903127.2017.1376132

Dhital, K. K., Iyer, A., Connellan, M., Chew, H. C,
Gao, L., Doyle, A., Hicks, M., Kumarasinghe, G., Soto,
C., Dinale, A., Cartwright, B., Nair, P., Granger, E.,
Jansz, P., Jabbour, A., Kotlyar, E., Keogh, A., Hayward,
C., Graham, R., ... Macdonald, P. (2015). Adult heart
transplantation with distant procurement and ex-vivo
preservation of donor hearts after circulatory death:
A case series. The Lancet, 385(9987), 2585-2591.
https://doi.org/10.1016/S0140-6736(15)60038-1

Kolte, D., Khera, S., Aronow, W. S., Palaniswamy, C.,
Mujib, M., Ahn, C., Iwai, S., Jain, D., Sule, S., Ahmed,
A., Cooper, H. A., Frishman, W. H., Bhatt, D. L., Panza,
J. A., & Fonarow, G. C. (2015). Regional variation in the
incidence and outcomes of in-hospital cardiac arrest
in the United States. Circulation, 131(16), 1415-1425.
https:/doi.org/10.1161/CIRCULATIONAHA.114.014542
Fritz, Z., Slowther, A. M., & Perkins, G. D. (2017).
Resuscitation policy should focus on the patient,
not the decision. The BMIJ, 356(February), 1-6.
https://doi.org/10.1136/bmj.j813

Ranola, P., Merchant, R. M., Perman, S. M., Khan, A. M.,
Caplan, A. L., Kirkpatrick, J. N., York, N., Langone, U., &
Division, M. (2015). should ?— Ethics of calling codes. 41(8),
663—-666. https://doi.org/10.1136/medethics-2013-101949.

Corresponding Author
aslinur_aslan@hotmail.com


https://doi.org/10.1016/j.resuscitation.2015.07.033
https://doi.org/10.1016/j.ajem.2017.06.012
https://doi.org/10.1016/j.resuscitation.2008.07.009
https://doi.org/10.1097/CCM.0b013e31829a708c
https://doi.org/10.1111/aas.12838
https://doi.org/10.2147/OAEM.S183248
https://doi.org/10.1016/j.annemergmed.2014.01.013
https://doi.org/10.1080/10903127.2017.1376132
https://doi.org/10.1016/S0140-6736(15)60038-1
https://doi.org/10.1161/CIRCULATIONAHA.114.014542
https://doi.org/10.1136/bmj.j813
https://doi.org/10.1136/medethics-2013-101949

Turkish
Journal of
RESUSCITATION

OLGU SUNUMU
TJR 2023;2(1):28-35

ANESTEZI ALTINDA ANAFILAKSINiN TANI VE TEDAViSi NASIL OLMALI?

Levent OZDEMIR, Mustafa AZIZOGLU, Murat BALSECEN, Handan BIRBICER, Nurcan DORUK

Mersin Universitesi Tip Fakiiltesi Anesteziyoloji ve Reanimasyon AD, Mersin, Tiirkiye

Yazarlarin ORCID Kimlikleri: L.O. 0000-0002-7780-3202; M.A. 0000-0002-8266-5203; M.B. 0000-0003-1494-8233;

H.B. 0000-0003-3510-9279; N.D. 0000-0003-0141-1111

OZET
Anafilaksi yasami tehdit eden, sistemik hipersensitivite
reaksiyonudur. Anestezi altinda anafilaksiyi tanimak gii¢

olabilmektedir. Bu olgu ile anestezi altinda gelisen anafilaksinin
taninmasi ve tedavisinin gdzden gecirilmesi amaglanmistir.

Laparoskopik kolesistektomi planlanan 58 yasinda kadin
hastanin preoperatif degerlendirmede hipertansiyon, depresyon
ve kronik obstriiktif akciger hastaligi mevcut idi. Hasta
antihipertansif ve antidepresan tedavi kullanmaktaydi. Alerji
Oykiisii olmayan hasta operasyon odasina alinarak monitorize
edildi. Anestezi indiiksiyonu yapilan hasta sorunsuz sekilde
entlibe edildi. Bu esnada soluk sonu CO, basinct (etCO,)
32 mmHg idi. Cerrahi insizyon 6ncesi 1000 mg seftriakson
yavas infiizyon seklinde uygulanmaya baglandi. 1 dakika sonra
monitérde pik havayolu basincinin 20 cmH,0’dan 45 cmH,O’ya
yiikseldigi goriildii ve manuel ventilasyona gecildiginde balonda
ciddi bir diren¢ oldugu goriildii. Hastaya yeterli soluk hacmi
verilemedi. Bu esnada hastanin periferik oksijen satiirasyonu
siiratle %60’a kadar diisti ve etCO, degeri 8 mmHg olarak
izlendi. Hastanin her iki kol ve govdesinin iist kisminda yaygin
kizariklik gelistigi goriildii. Anafilaksi diisliniilerek antibiyotik
inflizyonu durduruldu ve 0.5 mg intramuskiiler adrenalin ile
intravendz steroid ve antihistaminik ilaglar uygulandi. Kan
basinc1 oOlglilemeyen ve karotis nabzi alinamayan hastada
nabizsiz elektriksel aktivite (NEA) diislintilerek kardiyak arrest
tanist konuldu. Kardiyopulmoner resiisitasyona (KPR) basland1
ve arrest ritmi NEA olan hastaya 1 mg adrenalin intravendz puse
uygulandi. Yaklasik 2 dakikalik KPR sonrasi hastanin spontan
dolasimi1 geri dondii (SDGD). Tasikardi ve hipotansiyonu mevcut
olan hastaya pozisyon verilerek, hizli kristalloid infiizyonu ve
vazopressOr destek olarak noradrenalin infiizyonu baslandi.
Yaklasik 4 saat sonra hemodinami ve solunum parametreleri
stabil hale gelen hasta sorunsuz ekstiibe edildi.

Genel anestezi altinda anafilaksinin taninmast ve giincel
kilavuz yonergelerine gore etkin bir tedavinin uygulanmasi
gereklidir. Ozellikle kapnografi kullanimi1 hem kardiyak arresti
hem de SDGD’yi erken tanimada anlamlidir. Anestezi altinda
monitordeki degisiklikler dnemsenmeli ve mutlaka hastalarin
nabiz kontrolleri yapilmalidir.

Anahtar Kkelimeler: Anafilaksi, Hipersensitivite reaksiyonu,
Kardiyak arrest, Adrenalin.
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ABSTRACT

Anaphylaxis is a life-threatening and systemic hypersensitivity
reaction. It can be difficult to recognize anaphylaxis under general
anesthesia. With this case, it is aimed to identify anaphylaxis
under anesthesia and to review its treatment.

A 58-years-old female patient who was scheduled for laparoscopic
cholecystectomy had hypertension, depression and chronic
obstructive pulmonary disease (COPD) in the preoperative
evaluation. The patient was taking antihypertensive and
antidepressant medication. Anesthesia induction was started and
the patient was intubated without any problem. EtCO, at this time
was 32 mmHg. Slow intravenous infusion of 1000 mg ceftriaxone
was started before the surgical incision. After 1 minute, it was
seen on the monitor that the peak airway pressure increased from
20 emH,O to 45 cmH,O and there was a serious resistance in
the balloon when manual ventilation was tried. Sufficient tidal
volume could not be given to the patient. During this time, the
patient’s peripheral oxygen saturation rapidly decreased to 60%
and the etCO, value was 8 mmHg. It was observed that the case
had widespread redness on both arms and the upper part of the
trunk. Antibiotic infusion was stopped due to anaphylaxis and
0.5 mg intramuscular adrenaline and intravenous steroid and
antihistamine drugs were administered. The patient whose
blood pressure (BP) could not be measured and whose carotid
pulse could not be taken was diagnosed as cardiac arrest,
considering pulseless electrical activity (PEA). Cardiopulmonary
resuscitation (CPR) was started and intravenous 1 mg adrenaline
was administered to the patient whose arrest rhythm was PEA.
After 2 minutes of CPR, return of spontaneous circulation (ROSC)
of patient has obtained. Crystalloid and noradrenaline infusion
was started in the patient with tachycardia and hypotension.
The patient whose hemodynamic and respiratory parameters
stabilized after 4 hours, was extubated without any complication.

It is necessary to recognize anaphylaxis under general anesthesia
and to provide an effective treatment according to current
guidelines. In particular, the use of capnography is significant in
the early recognition of both cardiac arrest and ROSC. Changes
in the monitors of patients under general anesthesia should be
considered in terms of anaphylaxis.

Keywords: Anaphylaxis, Hypersensitivity reaction, Cardiac
arrest, Adrenaline.
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GIRIS

Perioperatif anafilaksi, genellikle IgE aracili gelisen ani bir asir1
duyarlilik reaksiyonudur. Olas1 hipersensitivite reaksiyonlari
anesteziyologlar i¢in biiyiik bir endise kaynagidir, ¢linkii bu
reaksiyonlar %3-9 arasinda degisen bir mortalite oraniyla yasami
tehdit edici olabilir®. Perioperatif bu reaksiyonlar, altta yatan
mekanizmaya bagli olarak dogrudan spesifik olmayan mast
hiicresi ve bazofil aktivasyonundan kaynaklanan reaksiyonlar
(sistemik IgE aracili olmayan asir1 duyarlilik reaksiyonlari) ve
IgE’ye bagli alerjik reaksiyonlar (IgE aracili, anafilaksi) seklinde
siniflandirilmaktadir.

Anafilaksik reaksiyonlar, perioperatif siirecte uygulanan
ilaclardan kaynaklanabilmektedir. Genel anestezi sirasinda
uygulanan sirali ilaglar nedeniyle anafilaksiye neden olan
etken ajanin belirlenmesi giigtiir. Son yayinlar antibiyotikler,
noromiskiiler bloke edici ajanlar (NMBA), sugammadeks,
lateks, boyalar ve klorheksidine karsi gelisebilen alerji riskini
vurgulamigtir®.  Antibiyotikler ve NMBA’lar perioperatif
donemde gelisen alerjinin 6nde gelen nedenleridir. Bildirilen
raporlarda, perioperatif anafilaksinin monitdrize bir ortamda
meydana geldigi i¢in genellikle hizli tanindigini gostermistir.
Bununla birlikte, ozellikle genel anestezi altinda hastalarin
sikayetlerini bildirememesi ve cerrahi Ortiilerin Ortiilmesi
gibi nedenler anafilaksinin taninmasini zorlagtirabilmektedir.
Yapilan ¢alismada, anestezik ajanlarla ilgili perioperatif ani asir1
duyarlilik orani 1:11.000 olarak saptanmigtir®. 2000-2009 yillari
arasinda perioperatif anafilaksiden kaynakli mortalite orani ise
%0-1.4 olarak bildirilmistir. Birlesik Krallik Ulusal Denetim
Projesi (NAP6) kapsaminda, perioperatif anafilaksi ile iliskili
ciddi reaksiyonlar (Ring-Messmer siniflamasina goére grade
I ve 1V) ve mortalite oranlari yayimlanmistir®. Perioperatif
anafilaksi goriilen hastalarda mortalite oraninin Fransa’da %4 ve
Ingiltere’de ise %3.8 oldugu bildirilirken, ger¢ek morbidite orani
ise bilinmemektedir®.

Hastamizdaki etken ajan olan seftriaksona bagli asir1 duyarlilik
reaksiyonu gelismesi insidanst %l1-3 arasinda bildirilmis
iken anafilaksi gelismesi ise olduk¢a nadirdir®. Anafilaksi
olgularinin yonetiminde, Avrupa Resiisitasyon Dernegi’'nin 2021
yilinda yayimladigi kilavuz Onerileri bulunmaktadir®. Buna
gore, etkenin uzaklastirilmasi ve intramuskiiler (im) adrenalin
uygulanmast ilk basamak tedavi olarak Onerilmektedir.
Anafilaksinin yonetiminde hastada eger kardiyak arrest gelismesi
durumunda ise, ileri yasam destegi algoritmasinin uygulanmasi
onerilmektedir®. Bu olgu sunumunda, genel anestezi altinda
ve cerrahi insizyon Oncesi uygulanan seftriaksona bagli ortaya
¢ikan intraoperatif anafilaksinin taninmasi ve devaminda gelisen
kardiyak arrest yonetiminin sunulmast amaglandi.

OLGU

Elektif sartlarda laparoskopik kolesistektomi planlanan 58
yasinda kadin hastanin, preoperatif degerlendirmesinde
hipertansiyon, kronik obstriiktif akciger hastaligi (KOAH)
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ve depresyon tanilari mevcut idi. Hasta antihipertansif ve
antidepresan tedavisi almakta idi. Bilinen alerji 6ykiisii olmayan
hasta operasyon odasina alinarak monitorize edildi. Genel anestezi
indiiksiyonu 6ncesi kalp atim hizi (KAH) 92 dak-1, non-invaziv
kan basinct (KB) 155/85 mmHg, periferik oksijen satiirasyonu
(SpO,) ise %100 idi. Anestezi indiiksiyonu 200 mg propofol,
50 mg rokuronyum, 50 pgr fentanil ile yapildi ve 3 dk siiresince
balon-maske ile ventile edilen hasta 8 numarali endotrakeal tiip
(ETT) ile sorunsuz entiibe edildi. Hastanin anestezi idamesi %50
nitroz oksit %50 oksijen ve %2 sevofloran karigimi ile saglanarak
mekanik ventilatére baglandi. Bu esnada etCO, 32 mmHg idi.
Cerrahi insizyon oncesi olguya 1000 mg seftriakson yavas
inflizyon seklinde uygulanmaya baslanmasindan 1 dakika sonra
monitérde havayolu basincinin 20 cmH,O’dan 45 ¢mH,O’ya
yiikseldigi goriildii ve manuel ventilasyona gegildiginde balonda
ciddi bir diren¢ oldugu goriildii. Hastaya yeterli soluk hacmi
verilemedi. Hastanin akcigerleri bilateral oskiilte edildiginde
bilateral solunum sesleri alinamadi. Bu esnada hastanin periferik
oksijen satiirasyonu siiratle %60’a diistii ve etCO, degeri ise
8 mmHg idi. ETT ile ilgili olast mekanik sorunlar1 (endotrakeal
tlip limeninin tikanmasina neden olacak pihti, kaf migrasyonu,
kazara ekstiibasyon vb.) ekarte edebilmek icin hasta ekstiibe
edilerek, seri sekilde tekrar entiibe edildi ancak yine ventilasyon
yetersiz ve havayolu basinglari da yiiksek idi. Sonrasinda
olgunun her iki kol ve gévdesinin iist kisminda yeni baslayan ve
plak seklinde yaygin kizarikliklar gelistigi gozlendi. Anafilaksi
disiiniilerek antibiyotik infiizyonu durduruldu ve 0.5 mg im.
adrenalin uyluk anterolateraline uygulandi. Ayrica, intravendz
150 mg prednizolon ve 45.5 mg feniramin maleat da verildi.
KB’1 olgiilemeyen ve karotis nabzi alinamayan hasta nabizsiz
elektriksel aktivite (NEA) disliniilerek kardiyak arrest tanisi
konuldu.

Kardiyopulmoner resiisitasyona (KPR) baslandi ve arrest ritmi
NEA olan hastaya 1 mg adrenalin i.v. puse uygulandi. Yaklagik
2 dakikalik KPR sonrast monitérden hastanin ritmi kontrol
edildi. Diizenli ve organize bir ritm goriilmesi lizerine hastanin
karotis nabzi kontrol edildi. Nabiz alinan hastada spontan
dolagimin geri dondiigii saptandi (SDGD). Bu esnada KAH
135 dk-1, KB’si 75/35 mmHg ve etCO, degeri 24 mmHg olarak
izlendi. Tasikardi ve hipotansiyonu mevcut olan olguya pozisyon
verilerek, kristalloid sivi infiizyonu 10-20 ml kg-1 h-1 hizinda
baslandi. Vazopressor destek olarak noradrenalin infilizyonu
0.2-0.5 pg kg-1 dk-1 dozunda baslandi. Hasta, entiibe sekilde
yogun bakim iinitesine (YBU) alind1. YBU’ye alindiktan sonraki
ilk 3 saatlik siirecte toplam 2000 mL kristalloid infiizyonu verilen
hastanin hemodinamisi stabil hale geldikten sonra noradrenalin
infiizyon dozu da azaltilarak kapatildi. Resiisitasyon uygulanan
hastaya PA akciger grafisi ¢ekildi ve herhangi bir patoloji
saptanmadi. Yaklagik 4 saat sonra hemodinami ve solunum
parametreleri stabil hale gelen hasta sorunsuz ekstiibe edildi.
Geg asir1 duyarlilik reaksiyon riskine karsi hasta YBU’de
24 saat boyunca takip edildikten sonra genel cerrahi servisine
devir edildi. Hastaya planlanan elektif cerrahi ertelendi ve
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taburculuk o6ncesi alerjik reaksiyon nedeni hakkinda ayrintili
bilgi verildi.

TARTISMA

Anafilaksi genellikle mast hiicreleri ve bazofillerden salinan
mediyatorlerin neden oldugu ve immiinolojik mekanizmalarin
aracilik ettigi sistemik, yasami tehdit eden bir asir1 duyarlilik
reaksiyonudur. Yaygin nedenler arasinda antimikrobiyaller,
NSAID’ler, anestezik ajanlar, radyokontrast maddeler, besinler,
bocekler-ar1 ve lateks yer almaktadir®. Anafilaksi, ¢esitli klinik
tablolara yol acabilir ancak 6liimlerin en sik nedeni olduklari i¢in
kardiyovaskiiler kollaps ve solunum yetmezligi en ciddi klinik
durumdur. Urtiker ve anjiyoddem ise, en sik goriilen belirtilerdir
ancak o6zellikle hizli ilerleyen anafilakside gecikebilir veya hig
olmayabilir. Anafilaksi ne kadar hizli olursa, reaksiyonun siddetli
ve potansiyel olarak yasami tehdit edici olma olasilig1 o kadar
ylksektir®. Anafilaksinin siddetini klinik olarak siniflandiran
farkli skalalar olmakla birlikte, en sik kullanilan1 Ring-Messmer
siniflamasidir. Bu skalaya gore hayati tehdit eden reaksiyonlar
evre III iken, anafilaksiye bagli gelisen kardiyak arrestler evre
IV olarak siniflandirilir.

Genel anestezi altinda ilk bulgu olarak hastamizda havayolu
basinglarinin ani artig1 ve ventilasyon giicliigii ortaya cikmis
olup cilt bulgular1 ise daha geg¢ ortaya ¢ikmistir. Hizli ilerleyen
reaksiyon, olgumuzda dakikalar i¢cinde kardiyak arreste neden
olmustur (Ring-Messmer’e gore evre ['V reaksiyon). Hem genetik
hem de cevresel faktorler, popiilasyondaki hangi bireyin belirli
bir ilaca alerjik reaksiyon gelistirecegini belirlemede rol oynar
ve atopi varligi, yas (¢cocuklarda ve yaslilarda daha az siklikla),
eslik eden tibbi hastaliklar (astim, epstein barr virtisi, HIV),
onceki ilag maruziyet 6ykiisii ve ¢oklu ilag alerjisi sendromlari
gibi durumlar risk faktorii olarak bildirilmistir”. Anafilaksi
genellikle bir uyarana dakikalar i¢inde belirti ve semptomlar
seklinde ortaya c¢ikar, ancak bazi reaksiyonlar daha geg
(maruziyetten 30 dk sonra baslayan) gelisebilir?. {1k ataktan 1-72
saat sonra ortaya ¢ikan bifazik reaksiyonlar da bildirilmigtir®.

Vazo-vagal reaksiyon anafilaktik reaksiyon ile en yaygin
karistirilan durumdur. Bu reaksiyonun karakteristik ozellikleri
arasinda hipotansiyon, solukluk, terleme, halsizlik, bulanti-
kusma, sayilabilmektedir. Ozellikle kutandz belirtilerin ve
kasintinin olmamasi ve tasikardi yerine bradikardi varlig: ile
anafilaksiden ayirt edilebilmesini saglayan 6zellikleri mevcuttur.
Ayiricr tanida dikkate alinmasi gereken diger durumlar vokal
kord disfonksiyonu, akut anksiyete, miyokardiyal disfonksiyon,
lokal anestezik toksisitesi, pulmoner emboli, yabanci cisim
aspirasyonu, akut zehirlenme, hipoglisemi ve epileptik ndbet
gelmektedir. Ancak olgumuzda oldugu {izere bu semptomlar
ve bulgular, genel anestezi altinda normal fizyolojik yanitlarin
korelmesi ve hastanin sikayetlerini ifade edememesi nedeniyle
tan1 koymay1 giiclestirebilir.

Artmis vaskiiler permeabilite, anafilaksinin karakteristik bir
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ozelligidir, bu nedenle iv sivilar ve adrenalin tedavinin temelini
olusturur. Ilk kullanilacak ila¢ intramuskiiler adrenalindir®.
Direngli hipotansiyon olgularinda dopamin veya noradrenalin
inflizyonu da uygulanabilmektedir. Glukokortikoidler ve
antihistaminiklerin ise rutin kullanimi 6nerilmemekle birlikte
bifazik anafilaksi riskini azalttigina dair kanitlar da ¢eliskilidir®.
Avrupa Resiisitasyon Dernegi kilavuzunda o&zellikle astim
benzeri semptomlar veya direngli sok durumunda steroid
kullaniminin  disiintilmesi  6nerilmektedir®.Olgumuzda, pik
havayolu basincinda yiikseklik olmasi, yaygin ronkislerin
varlig1 ve intramuskiiler adrenaline yanit vermemesi nedeniyle
steroid uygulanmistir. Ayrica, KPR sonrasi spontan dolagimi geri
donen hastada devam eden hipotansiyon nedeniyle inotrop destek
tedavisi de baslandi.

Anafilaksilerin 6nemli bir nedeni olan antibiyotik uygulanmasi,
genellikle cerrahi girisim planlanan hastalar i¢in cilt
insizyonundan oOnce verilmesi Onerilmektedir®. Bu nedenle
antibiyotigin, preoperatif odada veya ameliyathane masasinda
verilmesi Onerilmektedir. Anafilaksiye neden olabilecek
diger ajanlardan ayirmak i¢in anestezik ilaglar ile arasinda bir
siire bulunmasi genel olarak &nerilmektedir. ingiliz Alerji ve
Klinik Immiinoloji Dernegi’nin Bakim Standartlar1 kilavuzlari,
parenteral uygulamalarda olasi riski azaltmak i¢in test dozundan
terapotik doza ulasincaya kadar kademeli olarak 2 ila 10
kat artiglarla dozun uygulanmasini 6nermektedir ancak ilag
uygulamalar1 arasinda beklenilmesi gereken siire net degildir!?.
Hastamiza, genel anestezi indiiksiyonu ve endotrakeal
entiibasyon sonrasinda iv antibiyotik inflizyonu uygulanmaya
baglanmistir. Ancak inflizyonun 6ncesinde herhangi bir test dozu
yaptlmamistir. Standart anestezi pratigi uygulamalarimizda,
antibiyotik i¢in test dozu uyguluyor olmamiza ragmen bu hastada
test dozu uygulamasi atlanmistir. Anestezi ekibi, olaydan sonra
kontrol edilmis ve bunoktalarkayitaltinaalinmistir. Anafilaksiden
korunma, tan1 ve tedavinin etkin sekilde yapilabilmesi i¢in diizenli
araliklar ile egitimlerin planlanmasi ve sertifikali uygulayicilarin
sayisinin artmasi 6nem arz etmektedir.

Avrupa Resiisitasyon Dernegi’nin yayimlanan kilavuzunda,
anafilaksinin ~ yonetiminde  ilk  olarak tetikleyicinin
uzaklastirilmasi/durdurulmas1 dnerilmektedir®. Ilk basamak
tedavi olarak da 0.5 mg intramuskiiler adrenalin ve intravendz
hizli kristalloid infiizyonu 6nerilmektedir. Yanit alinamayan ve
beta blokdr kullanan olgularda glukagon ve diger vazopressor
ajanlar dauygulanabilmektedir. Ayrica, astim benzeri semptomlar
veya direngli sok durumunda steroid kullaniminin diistiniilmesi
de onerilmektedir. Konvansiyonel KPR’ye yanitsiz ve segilmis
hastalar igin ekstrakorporeal KPR secenegi de kilavuzda yer
almaktadir®.

Sonug olarak, oOzellikle genel anestezi altinda anafilaksinin
basarili yonetimi i¢in hizli tanmima ve uygun tedavi cok
onemlidir. Ayrica anafilaksi gelisen hastalarda siiratle kardiyak
arrest gorilebileceginden, ekibin KPR i¢in hazir olmasi
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onemlidir. Ozellikle nabizsiz elektriksel aktivite ile arrest
olabilen bu hastalar agisindan nabiz kontrolii ve kapnogram
takibinin 6nemi akilda tutulmalidir. Ilk fazin diizelmesinden
sonra bifazik anafilaksi reaksiyonlarinin ortaya ¢ikabilmesinden
dolay1, hastalarin siirekli gdzlem ve takibinin yapilabilecegi bir
birimde bulundurulmasi gerekmektedir. Bu hastalarin ayrica
taburculuktan once, alerji uzmanina/immiinologa danisilmasi
tavsiye edilmektedir.

Herhangi bir akut anafilaksi epizodu sonrasi tedaviyi takiben,
klinisyen olayin bir analizini ve ozellikle gelecekteki epizotlar
onlemek icin yapilabilecek adimlari dikkate almalidir. Anafilaksi
Oykiisii bulunan hastalar i¢in, tibbi uyar: kimliginin saglanmasi
sonraki prosediirler i¢in yardimci olabilecektir.
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ABSTRACT

Anaphylaxis is a life-threatening and systemic hypersensitivity
reaction. It can be difficult to recognize anaphylaxis under general
anesthesia. With this case, it is aimed to identify anaphylaxis
under anesthesia and to review its treatment.

A 58-years-old female patient who was scheduled for laparoscopic
cholecystectomy had hypertension, depression and chronic
obstructive pulmonary disease (COPD) in the preoperative
evaluation. The patient was taking antihypertensive and
antidepressant medication. Anesthesia induction was started and
the patient was intubated without any problem. EtCO, at this time
was 32 mmHg. Slow intravenous infusion of 1000 mg ceftriaxone
was started before the surgical incision. After 1 minute, it was
seen on the monitor that the peak airway pressure increased from
20 emH,O to 45 cmH,O and there was a serious resistance in
the balloon when manual ventilation was tried. Sufficient tidal
volume could not be given to the patient. During this time, the
patient’s peripheral oxygen saturation rapidly decreased to 60%
and the etCO, value was 8 mmHg. It was observed that the case
had widespread redness on both arms and the upper part of the
trunk. Antibiotic infusion was stopped due to anaphylaxis and
0.5 mg intramuscular adrenaline and intravenous steroid and
antihistamine drugs were administered. The patient whose
blood pressure (BP) could not be measured and whose carotid
pulse could not be taken was diagnosed as cardiac arrest,
considering pulseless electrical activity (PEA). Cardiopulmonary
resuscitation (CPR) was started and intravenous 1 mg adrenaline
was administered to the patient whose arrest thythm was PEA.
After 2 minutes of CPR, return of spontaneous circulation (ROSC)
of patient has obtained. Crystalloid and noradrenaline infusion
was started in the patient with tachycardia and hypotension.
The patient whose hemodynamic and respiratory parameters
stabilized after 4 hours, was extubated without any complication.

It is necessary to recognize anaphylaxis under general anesthesia
and to provide an effective treatment according to current
guidelines. In particular, the use of capnography is significant in
the early recognition of both cardiac arrest and ROSC. Changes
in the monitors of patients under general anesthesia should be
considered in terms of anaphylaxis.

Keywords: Anaphylaxis, Hypersensitivity reaction, Cardiac
arrest, Adrenaline.
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INTRODUCTION

Perioperative anaphylaxis is likely an immediate IgE-mediated
hypersensitivity reaction. Hypersensitivity reactions are of
great concern to anesthesiologists, as these reactions can be
life-threatening with a mortality rate ranging from 3-9%0.
These perioperative reactions are classified as reactions arising
directly from non-specific mast cell and basophil activation
(non-IgE mediated hypersensitivity reactions) and IgE-induced
allergic reactions (IgE-mediated, anaphylaxis) depending on the
underlying mechanism.

Anaphylactic reactions may result from drugs administered in
the perioperative period. It is difficult to determine the causative
agent of anaphylaxis due to the sequential drugs administered
during general anesthesia. Recent publications have highlighted
the risk of allergies to antibiotics, neuromuscular blocking
agents (NMBA), sugammadex, latex, dyes and chlorhexidine @.
Antibiotics and NMBAs are the leading causes of perioperative
allergy. Reported articles have shown that perioperative
anaphylaxis is usually quickly recognized as it occurs in a
monitored environment. However, reasons such as the inability
of patients to report their complaints and the covering of surgical
drapes may complicate the diagnosis of anaphylaxis especially
under general anesthesia. In the study, the perioperative sudden
hypersensitivity rate for anesthetic agents was found to be
1:11,000®. The mortality rate due to perioperative anaphylaxis
between 2000 and 2009 was reported as 0-1.4%. Serious reactions
(grades I and IV according to the Ring-Messmer classification)
and mortality rates associated with perioperative anaphylaxis
have been published under the UK National Control Project
(NAP6).(3) While the mortality rate in patients with perioperative
anaphylaxis is reported to be 4% in France and 3.8% in England,
the actual morbidity rate is unknown®.

While the incidence of hypersensitivity reaction related to
ceftriaxone, the causative agent in our case, was reported as
1-3%, the development of anaphylaxis is quite rare®. In the
management of anaphylaxis cases, there are guidelines published
by the European Resuscitation Council in 2021®). Accordingly,
removal of the agent and administration of intramuscular (im)
adrenaline are recommended as first-line treatment. In case of
severe anaphylaxis causing cardiac arrest in the patient, it is
recommended to apply the advanced life support algorithm®.
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In this case report, it was aimed to identify intraoperative
anaphylaxis due to ceftriaxone administered under general
anesthesia (before surgical incision) and to present the
management of cardiac arrest that developed afterwards.

CASE

A fifty-eight-year-old female patient who was scheduled for
laparoscopic cholecystectomy under elective conditions had
hypertension, chronic obstructive pulmonary disease (COPD) and
depression diagnoses in the preoperative evaluation. The patient
was taking antihypertensive and antidepressant treatment. The
patient with no allergic disease history was taken to the operating
room and monitored. Before induction of general anesthesia, her
heart rate (HR) was 92 beat min-1, non-invasive blood pressure
(BP) was 155/85 mmHg, and peripheral oxygen saturation (SpO,)
was 100%. Anesthesia induction was performed with 200 mg
propofol, 50 mg rocuronium, 50 pgr fentanyl and the patient was
ventilated with a balloon-mask for 3 minutes and intubated with a
size 8 cuffed endotracheal tube (ETT) without any problem. The
patient’s anesthesia was maintained with a mixture of 50% nitrous
oxide, 50% oxygen and 2% sevoflurane and she was connected to
a mechanical ventilator. At this time, the end-tidal CO, pressure
(etCO,) was 32 mmHg. Before the surgical incision, 1000 mg
Ceftriaxone was started to be administered as a slow infusion to
the patient. One minute after the start of the ceftriaxone infusion,
it was seen on the monitor that the peak airway pressure increased
from 20 cmH,O to 45 cmH,O, and when manual ventilation was
started, there was a serious resistance in the balloon. Sufficient
tidal volume could not be given to the patient. When the patient’s
lungs were auscultated, bilateral breath sounds could not be
heard. During this time, the patient’s peripheral oxygen saturation
rapidly decreased to 60% and the etCO, value was 8 mmHg. The
patient was extubated and re-intubated serially in order to rule
out possible mechanical problems related to ETT (accidental
extubation, clot, cuff migration, etc. that may cause occlusion of
the endotracheal tube lumen), but ventilation was very inadequate
and airway pressures were also high. Afterwards, it was observed
that new onset and widespread plaque-like redness developed on
both arms and upper body of the case. Antibiotic infusion was
stopped considering anaphylaxis and 0.5 mg i.m. adrenaline was
administered to the anterolateral aspect of the thigh. In addition,
150 mg of prednisolone and 45.5 mg of pheniramine maleate
were also given intravenously. The patient whose BP could not
be measured and whose carotid pulse could not be taken was
diagnosed as cardiac arrest, considering pulseless electrical
activity (PEA).

Cardiopulmonary resuscitation (CPR) was started and 1 mg
adrenaline was administered intravenously to the patient whose
arrest thythm was PEA. After 2 minutes of CPR, the patient’s
rhythm was checked on the monitor. The patient’s carotid pulse
was checked after a regular and organized rhythm was observed.
A return of spontaneous circulation (ROSC) was found in
the patient with a carotid pulse. Meanwhile, her HR was 135
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bpm, BP was 75/35 mmHg and etCO, pressure was 24 mmHg.
The patient with tachycardia and hypotension was positioned
and crystalloid fluid infusion was started at a rate of 10-20 ml
kg-1 h-1. As vasopressor support, noradrenaline infusion was
started at a dose of 0.2-0.5 pgr kg-1 min-1. The patient was kept
intubated and taken to the intensive care unit (ICU). In the first
3 hours after being admitted to the ICU, a total of 2000 mL of
crystalloid infusion was given, and after the hemodynamics of
the patient stabilized, the noradrenaline infusion dose was also
reduced and closed. Posterior-anterior chest X-ray was taken in
the patient who underwent resuscitation and no pathology was
detected. The patient, whose hemodynamic and respiratory
parameters stabilized after approximately 4 hours, was extubated
without any problem. Against the risk of delayed hypersensitivity
reaction, the patient was transferred to the general surgery ward
after being followed for 24 hours in the ICU. The planned elective
surgery was postponed and detailed information was given about
the cause of the allergic reaction before discharge.

DISCUSSION

Anaphylaxis is a systemic life-threatening hypersensitivity
reaction, usually caused by mediators released from mast cells
and basophils, and mediated by immunological mechanisms.
Common causes include antimicrobials, NSAIDs, anesthetic
agents, radiocontrast agents, nutrients, insect-bee and latex®.
Anaphylaxis can lead to a variety of clinical manifestations, but
cardiovascular collapse and respiratory failure are the most serious
clinical conditions, as they are the most common causes of death.
Urticaria and angioedema are the most common symptoms, but
they may be delayed or absent, especially in rapidly progressive
anaphylaxis. The faster the anaphylaxis occurs, the more likely
the reaction will be severe and potentially life-threatening®.
Although there are different scales that clinically classify the
severity of anaphylaxis, the most commonly used one is the Ring-
Messmer classification. According to this scale, life-threatening
reactions are grade 111, while cardiac arrests due to anaphylaxis
are classified as grade IV.

In our case, sudden increase in airway pressure and difficulty in
ventilation appeared as the first finding under general anesthesia,
and skin findings appeared later. The rapidly progressive
reaction caused cardiac arrest within minutes in our case
(grade 1V reaction according to Ring-Messmer). Both genetic
and environmental factors play a role in determining which
individual in the population will develop an allergic reaction to a
particular drug, including the presence of atopy, age (less often in
children and the elderly), comorbid medical conditions (asthma,
epstein barr virus, HIV), previous drug exposure history and
multiple drug allergy syndromes have been reported as risk
factors”. Anaphylaxis usually presents as signs and symptoms
within minutes of a stimulus, but some reactions may develop
later (starting 30 minutes after exposure)”. Biphasic reactions
occurring 1-72 hours after the first episode have also been
reported?.
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Vaso-vagal reaction is most commonly confused with anaphylactic
reaction. The characteristic features of this reaction include
hypotension, pallor, sweating, weakness and nausea-vomiting. It
has features that allow it to be distinguished from anaphylaxis,
especially by the absence of cutaneous symptoms and itching,
and the presence of bradycardia instead of tachycardia. Other
conditions to be considered in the differential diagnosis include
vocal cord dysfunction, acute anxiety, myocardial dysfunction,
local anesthetic toxicity, pulmonary embolism, foreign body
aspiration, acute poisoning, hypoglycemia, and epileptic seizure.
However, as in our case, these symptoms and findings may
complicate the diagnosis due to decrease of normal physiological
responses under general anesthesia and the inability of the patient
to express her complaints.

Increased vascular permeability is a characteristic feature
of anaphylaxis, therefore iv. fluids and adrenaline are the
cornerstone of treatment. The first drug to be used is intramuscular
adrenaline®. In cases of refractory hypotension, dopamine or
noradrenaline infusion can also be administered. Routine use
of glucocorticoids and antihistamines is not recommended and
there is conflicting evidence that they reduce the risk of biphasic
anaphylaxis®. In the European Resuscitation Council guidelines,
it is recommended to consider steroid use, especially in the
case of asthma-like symptoms or resistant shock®. Steroid was
administered to our case because of high airway peak pressure
and the presence of widespread rhonchus. In addition, inotropic
support therapy was initiated due to ongoing hypotension in the
patient whose spontaneous circulation returned after CPR.

Antibiotic administration, which is an important cause of
anaphylaxis, is generally recommended for patients scheduled
for surgical intervention before skin incision®. Therefore, it is
recommended that the antibiotic be given in the preoperative
room or on the operation table. It is generally recommended to
have an interval between anesthetic drugs to distinguish it from
other agents that can cause anaphylaxis. The British Society of
Allergy and Clinical Immunology’s Standards of Care guidelines
recommend that the dose be administered in gradual 2- to 10-fold
increments from the test dose to the therapeutic dose to reduce
the potential risk in parenteral administration, but the time to
wait between drug administrations is unclear!?. After general
anesthesia induction and endotracheal intubation, iv antibiotic
infusion was started in our patient. However, no test dose was
administered prior to infusion. Although we apply a test dose
for antibiotics in our standard anesthesia practice, the test dose
application was skipped in this patient. The anesthesia team was
checked after the event and the points that were found to be faulty
were recorded. It is important to plan trainings and increase the
number of certified providers for the effective diagnosis and
treatment of anaphylaxis.

In the published guideline of the European Resuscitation
Council, it is recommended to remove/stop the trigger first
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in the management of anaphylaxis®. As first-line therapy,
0.5 mg intramuscular adrenaline and intravenous rapid infusion
of crystalloids are recommended. The use of other vasopressor
agents (including vasopressin, noradrenaline, metaraminol and
phenylephrine) can also be considered in treatment-resistant
patients, and glucagon can be administered in patients using
beta-blockers. It is also recommended to consider steroid use in
case of asthma-like symptoms or resistant shock. Extracorporeal
CPR option is also included in the guideline for selected patients
who are unresponsive to conventional CPR®).

In conclusion, rapid recognition and appropriate treatment are
crucial for the successful management of anaphylaxis, especially
under general anesthesia. In addition, it is important for the team
to be ready for CPR, as cardiac arrest may occur rapidly in patients
who develop anaphylaxis. The importance of pulse control and
capnogram follow-up should be kept in mind, especially for these
patients who can be arrested by pulseless electrical activity. Since
biphasic anaphylaxis reactions may occur after the recovery of
the first phase, patients should be kept in a unit where continuous
observation and follow-up can be made. It is also recommended
that these patients be consulted with an allergist/immunologist
prior to discharge. Following treatment after any acute episode
of anaphylaxis, the clinician should consider an analysis of the
event and specifically the steps that can be taken to prevent future
episodes. For patients with a history of anaphylaxis, providing
medical alert identification may be helpful for subsequent
procedures.
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