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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

Sorumlu Yazar
ozbilginsule@gmail.com



Turkish
Journal of
RESUSCITATION

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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