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OZET

Amac

Hastane icinde geligen kardiyak arrestlerde mortaliteyi etkileyen
bir¢cok faktor mevcuttur. Bu ¢alismada amacimiz hastanemizde
eriskinlerde yapilan kardiyopulmoner resiisitasyon (KPR)
sirasinda hastanin  hayatta kalmasim1 etkileyen faktorleri
incelemek, hastanemizde yapilan resiisitasyon yonetimi ve kayit
sistemleri hakkinda fikir sahibi olmaktir.

Yontem

01.01.2021 ve 31.07.2023 tarihleri arasinda kardiyopulmoner
reslisitasyon uygulanmig 18 yas iisti 1421 hasta hastane kayit
sistemlerinden retrospektif olarak taranarak calismaya dahil
edildi. Hastalar yasayan ve yasamayan olarak iki gruba
ayrildi. Tim hastalarin yas, cinsiyet, KPR siiresi, kullanilan
adrenalin miktari, hastanede kalig siiresi, KPR yapilma yeri ve
zamani (gece-glindiiz) gibi demografik ve klinik parametreler
ve Charlson Komorbidite indeksleri hesaplanarak, gruplar
arasindaki istatistiksel farklar degerlendirildi.

Bulgular

1421 kardiyak arrest geligmis olan hastadan, 70'inde (%#4,9)
spontan solunumun veya dolagimin geri dondiigii belirlenerek,
yogun bakim tinitesine sevk edilirken, 1351 hasta (%95,1) eksitus
letalis olarak kabul edilmistir. Demografik veriler ve komorbidite
acisindan gruplar benzer bulundu. Gece resiisitasyon uygulanan,
yogun bakim {initesinde miidahale edilen, resiisitasyon uygulama
siresi fazla olan, daha yiiksek miktarda adrenalin kullanilmig
hastalarda 6liim oran1 daha yiiksek bulundu.

Sonu¢

Sonug olarak; KPR performansini arttirmak igin hastane erken
uyart sistemlerinin kurulmasi, tiim personelin temel ve ileri
yasam destegi konusunda egitilmesinin saglanmasi, hastane kayit
sistemlerinin gelistirilmesi ve bu konuda hizmet i¢i egitimin
arttirtlmasi gerektigi diistincesindeyiz.

Anahtar Kelimeler: epinefrin, kardiopulmoner resiisitasyon,
komorbidite
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ABSTRACT

Objective

There are many factors affecting mortality in hospital cardiac
arrests. Our aim in this study is to examine the factors affecting
the patient’s survival during cardiopulmonary resuscitation (CPR)
performed in adults in our hospital and to have an idea about the
resuscitation management and recording systems in our hospital.

Method

A total of 1,421 patients over 18 who underwent cardiopulmonary
resuscitation between 01.01.2021 and 31.07.2023 were
retrospectively scanned from hospital registry systems and
included in the study. Patients were divided into two groups:
surviving and non-surviving. Demographic and clinical
parameters of all patients, such as age, gender, comorbidity,
duration of CPR, amount of adrenaline used, length of hospital
stay, place and time of CPR (day and night), and Charlson
Comorbidity Statistical differences between groups were
evaluated by calculating their indices.

Results

Among 1421 patients who developed cardiac arrest, 70 (4.9%)
were referred to the intensive care unit after it was determined
that spontaneous breathing or circulation had returned, while
1351 patients (95.1%) were accepted as exitus letalis. The groups
were similar in terms of demographic data and comorbidities.
The mortality rate was found to be higher in patients who were
resuscitated at night, who were treated in the intensive care unit,
who had longer resuscitation times, and who used more elevated
amounts of adrenaline.

Conclusion

In conclusion, in order to increase CPR performance, hospital
early warning systems should be established, all personnel should
be trained in basic and advanced life support, hospital registry
systems should be developed and in-service training on this
subject should be increased.

Keywords: Epinephrine, comorbidity, cardiopulmonary
resuscitation
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GIRIiS

Solunum ve dolagim gibi hayati yasam fonksiyonlariin
farkli nedenlerle birden bozulmasi ani kardiyak arrest (AKA)
olarak tanimlanmakta ve bu durumun geri dondiiriilmesi icin
yapilan miidahalelerin tiimiine kardiyopulmoner resiisitasyon
adi  verilmektedir. Kardiyopulmoner resiisitasyon (KPR)
kilavuzlari, ozellikle Avrupa Resiisitasyon Dernegi (ERC:
European Resuscitation Council) tarafindan yaymlanan en son
2021 kilavuzlarn yiiksek kaliteli kardiyopulmoner resiisitasyonun
6nemini vurgulamigtir.’ Bu uluslararast kilavuzlar siirekli
yenilenmekte ve diizenlenmektedir. Ancak kardiyak arrest
mortalitesi ve insidanst yiikselme egilimindedir.

Ani kardiak arrest ortaya ciktifi yere gore Hastane Ici ve
Hastane Dis1 olarak ikiye ayrilmaktadir. Hastane ici kardiyak
arrestler hastalarin yeterli izlemi saglanirsa AKA olmadan dnce
belirlenebilir ve hatta 6nlenebilir. Hastanelerde mavi kod ve erken
uyar1 sistemlerinin kullanilmasi AKA belirlemede ve 6nlemede
etkili olacaktir.® Erken miidahale ve erken defibrilasyon KPR
etkinligini arttirmaktadir. Hastane i¢inde gerceklesen arrestlerde
yeterli miidahaleye ve gelisen teknolojiye ragmen istenen
diizeyde etkinlik saglanamamakta ve basar1 orani artmamaktadir.
Hastane i¢inde gergeklesen arrestlerde resiisitasyonun etkinligini
ve hayatta kalmay1 etkileyen faktorler tizerine calismalar 6zellikle
iilkemizde kisith sayidadir. Kardiyopulmoner resiisitasyonun
en uygun sartlarda yapildigi durumlarda dahi beyin perflizyonu
%30-40, koroner kan akimi ise ancak %10- 20 saglanabilmektedir.
Hastane-ici kardiyak arrestlerde sag kalim %15,0- 20,0 arasinda
degismektedir.®) ilk ritmin ventrikiiler fibrilasyon (VF) oldugu
arrestlerde sonug¢ goreceli olarak daha iyi olmasma ragmen
genis ve sistemli KPR uygulamalari yapilan hastane-i¢i kardiyak
arrestlerde de son 30 yil i¢inde sag kalim farkli bulunmamistir.®
Bu c¢alismada amacimiz kardiyopulmoner resiisitasyonun
etkilerini analiz etmek ve yetiskinlerde hastane iginde yapilan
restisitasyonlardan sonra hayatta kalma sonucunu etkileyen
faktorleri literatiir 1g13inda aragtirmaktir. Kardiyopulmoner
restisitasyonda basar1 orani farkli merkezlerde degiskenlik
gosterir. Ayn1 zamanda hastanemizde giincel kilavuzlara uygun
olarak yapilan KPR yonetimi ve kayit diizeni hakkinda fikir sahibi
olmak ikincil amacimiz idi.

YONTEM

Calismamizda etik kurul onay1 alinmasinin ardindan 01.01.2021
ve 31.07.2023 tarihleri arasinda hastanemiz tiim servislerinde
KPR wuygulanan, 18 yas {sti hastalar retrospektif olarak
degerlendirildi. Tim KPR kodu islenmis hastalar hastanemiz
otomasyon sisteminden (Sarus®) bulunarak degerlendirildi ve
hasta sayist 1435 olarak tespit edildi. Calismamiza 18 yas istii
KPR uygulanmis hastalar dahil edilirken 18 yas altinda olanlar,
hastane disit KPR yapilan hastalar, kusurlu tibbi kaydi olanlar
calisma dig1 birakildi. 18 yas iistii hastanede KPR uygulanan
toplam 1421 hasta ¢alismaya dahil edildi (Sekil 1). Spontan
dolagimin geri doniisliniin saglandigi transferi uygun hastalar
yasayan ve KPR ye yanit vermeyen hastalar yasamayan olarak
degerlendirilerek hastalar iki gruba ayrildi.
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Sekil 1: Calismaya dahil edilen ve dislanan hastalari gdsteren
Akis Semast

Verilerden elde edilen
hasta sayis1 (n=1435)

Calisma dis1 birakilan:
——> | -Medikal kayitlarda
v eksiklik (n = 14)

Degerlendirilen hasta
sayist (n = 1421)

Y

Yasayan hasta
grubu (n =70)

Yasamayan hasta
grubu (n=1351)

Tiim hastalarin yas, cinsiyet, komorbidite, KPR siiresi, kullanilan
adrenalin miktari, hastanede kalig siiresi, KPR yapilma yeri ve
zamani (gece-giindiiz) gibi demografik ve klinik parametreler
incelendi. Hastalarin Charlson Komorbidite Indeksleri de
hesaplanarak incelemeye dahil edildi.

Hastanemizde bir anestezi hekimi ve iki yogun bakim
hemsiresinden olusan mavi kod ekipleri vardiyalar seklinde ve
ERC 2021 Resiisitasyon Kilavuzuna bagli olarak ¢aligmaktadir.

Mesai saatleri iginde (08.00-17.00) meydana gelen arrestler ile
mesai diginda meydana gelenler gece ve gilindiiz saatleri olarak
degerlendirilerek karsilastirildi. Charlson Komorbidite Indeksi:
ilk kez Mary E. Charlson ve ark.® tarafindan meme kanserli
hastalarin bir y1llik mortalitelerini tahmin etmek i¢in olusturulmus
19 komorbiditeyi igeren bir mortalite skor sistemidir (Tablo 1).

Tablo 1: Charlson komorbidite endeksi i¢inde yer alan hastalar ve
degerlendirme sistemi

Hastahk Puan
Koroner arter hastaligi, Konjestif kalp yetmezligi, 1
Kronik pulmoner hastalik, Peptik ulser hastaligi,

Periferik damar hastaligi, Serebrovaskuler hastalik,

Diabetes mellitus, Bag doku hastaligi Demans

Diabetes mellitus (u¢ organ hasarinin eslik ettigi), 2
Renal hastalik (orta veya agir derecede), Hemipleji,
Non-metastatik solid Tm, Lésemi, Lenfoma, Multipl
myeloma

Karaciger hastalig1 (orta veya agir derecede) 3
Metastatik solid tiimor, AIDS 6

* Toplam puan her bir hastaligin toplamu ile elde edilir. 40 yas
iistli her 10 yas icin 1 puan ilave edilir
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Istatistiksel Analiz

Siirekli degiskenler igin normallik testi yapildi. Kolmogorov—
Smirnov tests sonucu p<0,05 olanlar normal dagilim gostermedigi
kabul edilerek non-parametrik testler uygulandi. Ayrica
carpiklik ve basiklik degerlerine gore normallik kabul simirt
+1,5 ile -1,5 olarak kabul edildi. Bir grup normallik varsayimini
karsiliyorsa, istatistiksel agiklama i¢in ortalama (standart sapma)
kullanildi ve karsilagtirma igin bagimsiz Orneklemlerde t-testi
yapildi; aksi takdirde parametrik olmayan alternatif test olarak
Mann-Whitney U-testi yapildi. Kategorik degiskenler ki-kare
(X2) ile karsilastirildi ve istatistiksel agiklama n (%) olarak
ifade edildi. Tek degiskenli analizde anlamli bulunan veya klinik
degeri oldugu diisiiniilen degiskenler, resiisitasyon sonucunun
ongoriiclilerinin  belirlenmesi amaciyla ¢ok degiskenli analize
dahil edildi. Taburcu edilen hastalarin hayatta kalma oranini
gostermek igin Kaplan-Meier analizi kullanildi ve p degeri
log-rank Log Rank (Mantel-Cox) testi, Breslow (Generalized
Wilcoxon) ve Tarone-Ware ile hesaplandi. Istatistiksel analizler,
Sosyal Bilimler Istatistik Paketi yazilimmin 19.0 siiriimii (IBM
Corp, NY, ABD) kullanilarak yapildi. Korelasyon analizleri i¢in
Spearman’s tho kullanildi. Istatistiksel analizler i¢in p<0,005
degeri anlamli olarak kabul edildi.

BULGULAR
Hastanemizde meydana gelen 1421 kardiyak arrest vakasindan
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70'inde (%4,9) spontan solunumun veya dolagimin geri dondiagi
belirlenerek yogun bakim iinitesine sevk edilmis 1351 tanesi
(%95,1) eksitus letalis olarak kabul edilmistir. 2021 yilinda AKA
sayis1 303 (%21,3), 2022 yilinda 656 (%46,2) ve 2023 yilinda ise
462 (%32,5) bulunmustur.

Yas ve cinsiyete gOre yasayan veya yasamayan gruplar
kiyaslandiginda  birbirine gore anlamli farkli  olmadig:
saptanmistir. Risk hesabina gore %95 giiven araligi ile kadmlarin
erkeklere gore risk orani (Odds Ratio= ,915 ,565 - 1,482) daha
az olarak hesaplanmistir (Tablo 2, Sekil 2). Yattig1 klinige gore
yasayan veya yasamayan grupta birbirine gore istatistiksel olarak
anlaml fark oldugu saptanmustir (x2= 35,862; p <0,01). Ozellikle
yasamayan grup sayisimin Yogun Bakim Uniteleri ve Palyatif
Servisinde yatan hastalarda daha fazla oldugu gorilmistir
(Sekil 3). KPR siiresi istatistiksel olarak anlamli derecede
yasayan grubunda daha az olarak saptanmistir. Hastalar Modifiye
Charlson  Skalasi  kullanilarak  komorbidite  agisindan
degerlendirildigindeistatistiksel olarak anlamli fark bulunmamustir.
Diger parametrelerin yasayan ve yasamayan gruplari arasinda
anlamli derecede farkli olmadigi goriilmektedir. Yasayan hasta
grubunda adrenalin kullanimi daha az bulunmusken amiodaron
miktart gruplar arasinda anlamli fark géstermemistir.

Tablo 2: Yas, komorbidite, Charlson Komorbidite endeksi, kardiyopulmoner resiisitasyon siireleri agisindan gruplar arasi istatistiksel

degerlendirme

Gruplar N Ortalama | Std. Sapma Std. Hata | Ortalama

Yasayan 70 67.50 19.700 2.355 ,841
YAS(y1l)

Yasamayan 1351 67.85 17.874 486
KOMORBIDITE , Yasayan 70 3.13 2258 270 ,004
(Hipertansiyon, Diabetes Mellitus,
Serebrovaskiiler Olaylar, Kalp yetmezligi,
Bobrek yetmezligi) Yasamayan 1351 2.44 1.728 .047

Yasayan 70 3.50 2.530 302 ,065
CHARLSON INDEKSI

Yasamayan 1351 2.92 2.183 .059

- Yasayan 70 6.40 16.212 1.938 ,163

YATISININ KACINCI GUNU

Yagamayan 1351 6.62 11.897 324

Yasayan 70 26.14 15.711 1.878 <,001
KPR SURESI (dk.)

Yasamayan 1351 40.16 11.653 317
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Sekil 2: Gece giindiiz arasinda kiimiilatif sag kalim fark1

Vaka

Gece
—1Gindiz

—
0.8

0.6

Kimiilatif Sag Kalim

Arrest Zamani (Giin)

Sekil 3: Hastalarin yattig1 klinik goz ontine aliarak kiimiilatif
sag kalim

Servis

DIGER
—Acil

Anestezi
—Palyatif

—
—

Kiimiilatif Sag Kalim

0 25 50 75 100 125

Arrest Zaman (Gun)

Hastanemizde tiim KPR vakalarinda mavi kod ekiplerinin olay
yerine varis stiresi 4 dakikanin altinda olup, mavi kod ekipleri
ulastiginda tiim hastalara temel yasam destegine baglanmis
bulunmaktadir.

Yasayan ve yasamayan gruplar arasinda KPR zamaninin gece (%
32.7) veya giindiiz (% 62.8) olmas1 arasinda istatistiksel anlamli
fark gozlendi. Gilindiiz meydana gelen kardiyak arrestlerde
spontan dolagimin geri dénme orani statistiksel olarak anlamli
yiiksek bulundu (p<0,01). (Sekil 2)

TARTISMA

Calismamizda yasayan ve yasamayan olarak iki gruba ayirdigimiz
hastalarin demografik ve klinik degerlerini retrospektif olarak
degerlendirdik. Iki gruba ayirdigimiz hastalarimizda yas ve
cinsiyet agisindan KPR yaniti arasinda bir fark saptamadik.
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Sandroni ve ark.® yaptiklari meta analizde prognoz iizerinde
cinsiyetin etkisi olmadigini ileri siirmiislerdir. Yine Pembeci ve
ark.” yaptig1 bir ¢alismada cinsiyeti KPR’de sagkalim {izerine
etkili bulmamistir. Buna karsin Arag ve ark.® yaptig1 ¢alismada
erkek cinsiyetin sag kalim konusunda istatistiksel anlamli farkli
oldugunu saptamislardir. Her ne kadar literatiirde cinsiyetin
KPR iizerine etkisi konusunda farkli sonuglar bulunsa da bizim
¢alismamizda oldugu gibi cinsiyetin etkisi olmadigini savunan
caligmalar ¢ogunluktadir. Petrie ve ark.nin® g¢alismasinda yas
ortalamasi 68 yil bulunmusken bizim yas ortalamamiz da buna
cok yakin bir degerde 67 yil idi. Yasin da KPR yapilan hastalarda
sonucu etkileyen faktorler arasinda olmadigini iddia etmislerdir.
Nitekim Arag¢ ve ark.® yaptig1 ¢alismada yas grubu literatiirden
farkli olarak ¢ok daha gen¢ bulunmasina ragmen mortalite
ve taburculuk oranlarn literatiir ile paralellik gostermistir.
2005 yilinda 33453 hasta ile yaptiklari ¢alismada Herlitz ve
ark.'9 hastane i¢i arrestlerde, taburcu olan hasta yiizdesini
%6,4 olarak saptamiglar ve hastane disi arrestlerde ise bu
oranin dort kat arttigini belirlemislerdir. Yine 2010’da yapilan
bir meta analizde taburculuga kadar sag kalim %7,6 olarak
bulunmustur.™? Calismamizda hastane dis1 arrest sonrasi sag
kalim yiizdesini belirlemedik fakat hastane i¢i sag kalim yiizdemizi
bu ¢alismalardan diisiik olarak bulduk.

Cok merkezli olarak yapilmigs Peberdy ve ark.!? calismasinda
mortalite oraninin giindliiz ve gece saatleri arasindaki farki
degerlendirilmis ve sag kalim orani giindiiz %19,8 iken gece
%14,7 olarak belirlenmistir. Benzer sekilde bizim ¢aligmamizda
da mortalite oran1 gece saatlerinde daha yiiksek saptandi. KPR
yapilan tiim hastalarda olay yerine varig siiresi hastanemizce
belirlenen siirenin (4dk.) altinda olmasi sebebiyle ve ekipler olay
yerine vardiginda temel, hatta ileri yasam destegi baslanmis
oldugu icin gece ve giindiiz arasindaki farklarin bu faktorlere
bagli olmadigin1 diisiinmekteyiz. Hastanemizde erken uyari
sistemlerimiz bulunmadigi igin gece saatlerinde hastanemizin
servislerinde calisan saglik personelinin farkindaliklarindaki
eksikliklerden kaynaklanan gecikmis miidahalenin gece ile
glindiiz arasindaki farka neden olabilecegini varsayabiliriz.
Ayrica nobet sartlarinda daha tecriibesiz saglik personelinin
calismasinin bu farka katkida bulundugu disiincesindeyiz.
Bu farklar mesai saatleri i¢inde yapilan, daha tecriibeli servis
ve yogun bakim ekiplerinin hastanede bulundugu saatlerde
meydana gelen arrestlere miidahalenin daha efektif olabilecegini
disindiiren literatiir ile uyumlu bir sonugtur. Wang ve
ark.!"¥ yaptiklar1 ¢aligmada kullanilan adrenalin dozlarinin ve
resiisitasyon siiresinin solunum ve dolasimin geri donmesinde
bagimsiz degiskenler oldugunu gostermislerdir. Her iki faktoriin
de KPR geri donislerini etkiledigini birbiriyle baglantili
oldugunu fakat bu baglantinin iligkisini yaptiklar1 ¢alismanin
gozlemsel olmasi nedeniyle belirleyemediklerini belirtmislerdir.
Yaptigimiz c¢alismada biz resiisitasyon siiresinin mortalite
iizerine etkili oldugunu tespit ettik fakat adrenalin dozlar1 ile
arasinda bir iliski saptamadik. Sadece beklenen sekilde daha
diisiik resiisitasyon siiresi olan hastalarda kullanilan adrenalin
miktarlar1 daha distikti.
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Dokuz hastaneyi dahil ettikleri, ulusal boyutta yaptiklari niteliksel
calismada Nallamothu ve ark. ! hayatta kalma ve taburculuk
oranlarmi analiz ederek hastaneler arasindaki KPR agisindan
performans farklarini bulmuslar ve bu farklarin ekip iiyelerinin
net bir sekilde belirlenmesi, daha iyi iletisim ve liderlik etme
konusunda oldugunu saptamiglardir. En iyi performansi gdsteren
hastaneler KPR icin &zel ekipler olusturarak bu ekiplerin
egitimlerini saglamislardir. Bizim ¢alismamizda da KPR
yapilan servisler arasinda meydana gelen farklarin bu is igin
olusturulmus ekiplerin vardiyalar halinde c¢alismasina bagladik.
Ayrica yine acil miidahale sirasinda kayit sisteminin yetersizligi
hastanemizde verilere ulasmak i¢in sikinti dogurmustur. Arag ve
ark.® caligmalarinda hipertansiyon hastalarinda kardiyopulmoner
resiisitasyona yanitin mortalite agisindan daha iyi oldugunu
savunmuslardir. Biz ise hastalar arasinda yandas hastalik siddetini
belirleyen Charlson indeksini kullanarak yaptigimiz istatistiksel
degerlendirmede anlamli fark bulamadik.

Calismamizdaki kisitlamalar da bu yonde olup KPR uygulanmis
hastanin entiibasyon zamani, defibrilasyon sayisi gibi degerlerde
kayit eksiklerimiz bulunmaktadir.

SONUC

Kardiyopulmoner resiisitasyon siiresi mortalite ile direk baglantili
olan tek deger olarak saptanmis olup sag kalim KPR uygulama yeri,
kullanilan adrenalin miktari ile baglantilidir. KPR performansini
arttirmak i¢in hastane erken uyari sistemlerinin kurulmasi, tim
personelin temel ve ileri yasam destegi egitimlerinin diizenli
yapilmasi, hastane kayit sistemlerinin gelistirilmesi ve bu konuda
hizmet i¢i egitimin arttirilmasi gerektigi diisiincesindeyiz.
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ABSTRACT

Objective

There are many factors affecting mortality in hospital arrests.
Our aim in this study is to examine the factors affecting the
patient’s survival during cardiopulmonary resuscitation (CPR)
performed in adults in our hospital and to have an idea about the
resuscitation management and recording systems in our hospital.

Method

A'total of 1,421 patients over 18 who underwent cardiopulmonary
resuscitation between 01.01.2021 and 31.07.2023 were
retrospectively scanned from hospital registry systems and
included in the study. Patients were divided into two groups:
surviving and non-surviving. Demographic and clinical
parameters of all patients, such as age, gender, comorbidity,
duration of CPR, amount of adrenaline used, length of hospital
stay, place and time of CPR (day and night), and Charlson
Comorbidity Statistical differences between groups were
evaluated by calculating their indices.

Results

Among 1421 patients who developed cardiac arrest, 70 (4.9%)
were referred to the intensive care unit after it was determined
that spontaneous breathing or circulation had returned, while
1351 patients (95.1%) were accepted as exitus letalis. The groups
were similar in terms of demographic data and comorbidities.
The mortality rate was found to be higher in patients who were
resuscitated at night, who were treated in the intensive care unit,
who had longer resuscitation times, and who used more elevated
amounts of adrenaline.

Conclusion

In conclusion, in order to increase CPR performance, hospital
early warning systems should be established, all personnel should
be trained in basic and advanced life support, hospital registry
systems should be developed and in-service training on this
subject should be increased.

Keywords: Epinephrine, comorbidity, cardiopulmonary
resuscitation
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INTRODUCTION

Sudden cardiac arrest (SCA) is described as the abrupt
disruption of respiration or circulation for various reasons, and
all procedures used to restore this condition are referred to as
cardiopulmonary resuscitation (CPR). The significance of high-
quality cardiopulmonary resuscitation has been stressed in
cardiopulmonary resuscitation (CPR) guidelines, particularly
the most recent guidelines released in 2020 by the European
Resuscitation Council (ERC) and the legislation made in 2021.%
These worldwide standards are updated and revised frequently.
However, the frequency and mortality of cardiac arrest are rising.

Depending on where it happens, sudden cardiac arrest is split
into two categories: in-hospital and out-of-hospital. If patients
are appropriately monitored, in-hospital cardiac arrests can be
recognized and even prevented before SCA happens. As a result,
installing code blue early warning systems in hospitals will help
to identify and stop SCA effectively.® Early intervention and
early defibrillation increase the effectiveness of CPR. Despite
adequate intervention and developing technology in arrests
occurring within the hospital, the desired level of effectiveness
cannot be achieved, and the success rate does not increase.

There are few studies, particularly in our country, on the
variables influencing the success of resuscitation and survival in
arrests inside the hospital. Brain perfusion can be obtained by
30-40% even when cardiopulmonary resuscitation is carried out
under the best possible circumstances, although coronary blood
flow can only be achieved by 10—20%. In-hospital cardiac arrest
survival rates range from 15.0 to 20.0%.® Although the result is
often better in arrests where ventricular fibrillation (VF) is the
first rhythm, comprehensive and systematic CPR has not been
demonstrated to improve survival in in-hospital cardiac arrests
over the past 30 years.®

Our goal in this study is to examine the effects of cardiopulmonary
resuscitation and, considering the literature, determine the
variables influencing adult patients’ survival after in-hospital
resuscitation. Different centers have different success rates for
cardiopulmonary resuscitation. Our secondary goal was to learn
about our hospital’s CPR management and recording system in
light of current recommendations.
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METHODS

In our study, patients over 18 who got CPR in any of our hospital’s
services between January 1, 2021, and July 31, 2023, with the
ethics committee’s clearance, were analyzed retrospectively. All
patients with CPR codes were found and evaluated through our
hospital’s automation system (Sarus®), and the number of patients
was determined to be 1435. While patients over 18 who received
CPR were included in our study, those under 18, those who
underwent CPR outside the hospital, and those with defective
medical records were excluded. A total of 1421 patients over 18
who received CPR in the hospital were included in the study.
(Figurel)

Figure 1: Flow Chart showing patients included and excluded
from the study
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Patients who responded to CPR and were deemed acceptable for
transfer had their circulatory and respiratory parameters restored
and classified as survivors. Patients who had not responded to
CPR were classified as non-survivors, and the patients were
divided into two groups.

Demographic and clinical parameters of all patients, such as age,
gender, comorbidity, CPR duration, amount of adrenaline used,
hospital stay, and place and time of CPR (day and night), were
examined. Charlson Comorbidity Indexes of the patients were
also calculated and included in the analysis.

In our hospital, code blue teams consisting of an anesthesiologist
and two intensive care nurses work in shifts and under the
European Resuscitation Council (ERC) 2021 Resuscitation Guide
during CPR.

Arrests during working hours (08.00-17.00) and outside working
hours were evaluated as day and night hours and compared.
Charlson Comorbidity Index: A mortality score system includes
a diagnostic group of 19 comorbidities. Mary E. Charlson et al.®)
first created to predict the one-year mortality of breast cancer
patients (Table 1). Later, it was tested with other disease groups
for years, and age was added to the scoring system and used
by clinicians to predict the mortality of patients. In our study,
comorbidity (hypertension, Diabetes Mellitus, Cerebrovascular
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Events, Heart failure, Renal failure) was recorded, and its effect
on CPR was evaluated.

Table 1: Diseases included in the Charlson comorbidity index
and evaluation system.

Diseases Score

Coronary artery disease, Congestive heart failure, 1
Chronic pulmonary disease, Peptic ulcer disease,
Peripheral vascular disease, Cerebrovascular
disease, Diabetes mellitus, Connective tissue disease
Dementia

Diabetes mellitus (accompanied by end-organ 2
damage), Renal disease (moderate or severe),
Hemiplegia, Non-metastatic solid Tm, Leukemia,
Lymphoma, Multiple myeloma

Liver disease (moderate or severe) 3
Metastatic solid tumors, AIDS 6

* The total score is obtained by adding up each disease. 1 point
is added for every ten years over the age of 40

Statistical analysis

A normality test was performed for continuous variables.
Those with Kolmogorov—Smirnov test results of p<0.005 were
considered not to have a normal distribution, and non-parametric
tests were performed. Additionally, according to the skewness
and kurtosis values, the normality acceptance limit was accepted
as +1.5 to -1.5. If a group met the normality assumption, the mean
(standard deviation) was used for statistical description, and
an independent samples t-test was performed for comparison;
otherwise, the Mann-Whitney U-test was performed as a non-
parametric alternative test. Categorical variables were compared
with chi-square (X2), and statistical description was expressed
as n (%). Variables found to be significant in univariate analysis
or thought to have clinical value were included in multivariate
analysis to determine predictors of resuscitation outcome.
Kaplan-Meier analysis was used to show the survival rate of
discharged patients, and the p-value was calculated by log-rank
Log Rank (Mantel-Cox) test, Breslow (Generalized Wilcoxon),
and Tarone-Ware. Statistical analyzes were performed using
the Social Sciences Statistical Package software version 19.0
(IBM Corp, NY, USA). Spearman’s rho was used for correlation
analyses. For statistical analysis, p-value <0.005 was considered
significant.

RESULTS

Of the 1421 cardiac arrest cases that occurred in our hospital, 70
(4.9%) were determined to have returned spontaneous breathing
or circulation and were referred to the intensive care unit, while
1351 (95.1%) were accepted as exitus letalis. The number of SCAs
was found to be 303 (21.3%) in 2021, 656 (46.2%) in 2022, and
462 (32.5%) in 2023.
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When survivor or non-survivor groups were compared according
to age and gender, it was determined that there was no significant
difference from each other. According to the risk calculation, the
risk ratio of women was lower than men (Odds Ratio = .915, .565-
1.482), with a 95% confidence interval. (Table 2, Figure 1) It was
determined that there was a statistically significant difference
between the living and non-living groups depending on the clinic
they were admitted to (x2= 35.862; p <0.01). The number of non-
surviving groups was observed to be especially higher in patients
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hospitalized in the anesthesia clinic. (Figure 2) CPR duration was
found to be statistically significantly shorter in the surviving
group. It was found to be statistically significantly higher in the
group experiencing comorbidities, and this value was calculated
to be statistically significantly positively correlated with Modified
Charlson (p<0.01). Other parameters are not significantly
different between the living and non-surviving groups. There
was no statistically significant difference between the amounts of
Adrenaline and Sodium bicarbonate used. (Table3)

Table 2: Statistical evaluation between groups in terms of age, comorbidity, Charlson Comorbidity index, cardiopulmonary

resuscitation times

Groups N Mean Std. L Std. Error Mean
Deviation
Surviving 70 67.50 19.700 2.355 ,841
AGE (years)
Non-
.. 1351 67.85 17.874 486
Surviving
COMORBIDITY , Surviving 70 3.13 2.258 270 004
(Hypertension, Diabetes Mellitus,
Cerebrovascular diseases, Heart Failure, Kidney | Non- 1351 544 1728 047
Failure Surviving : ' :
Surviving 70 3.50 2.530 .302 ,065
MODIFIED CHARLSON N
o 1351 2.92 2.183 059
Surviving
Surviving 70 6.40 16.212 1.938 ,163
DAY OF HOSPITALIZATION
Non- 1351 6.62 11.897 324
Surviving
Surviving 70 26.14 15.711 1.878 <,001
CPR TIME (min)
Non-
.. 1351 40.16 11.653 317
Surviving
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Figure 2: Cumulative survival difference between day and night
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A statistically significant difference was observed between the
surviving and non-surviving groups, whether the CPR time was
day (32.7%) or night (62.8%). The reversibility rate of cardiac
arrests occurring during the day was statistically significantly
higher (p<001).(Figure 3) Cumulative survival was statistically
significantly lower in the night group than in the day group.

DISCUSSION

In our study, we retrospectively evaluated the demographic and
clinical values of the patients, whom we divided into two groups:
living and non-surviving. We did not detect any difference in
CPR response regarding age and gender in our patients, whom
we split into two groups. In their meta-analysis, Sandroni et al.©
suggested that gender did not affect prognosis. Again, according
to Pembeci et al.?, gender was not found to affect survival in
CPR. On the other hand, in the study conducted by Arag et al.®),
they found that the male gender had a statistically significant
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difference in survival. Although there are different results in the
literature regarding the effect of gender on CPR, the majority of
studies argue that gender has no effect, as in our study. In Petrie
et al.’s® study, the average age was found to be 68, while our
average age was very close to this value: 67. We do not think
that age is among the factors affecting the outcome in patients
who receive CPR. Although the age group was found to be much
younger in the study conducted by Araba et al.®, unlike the
literature, mortality and discharge rates showed parallelism with
the literature. In their study with 33453 patients in 2005, Herlitz et
al.!” determined that the percentage of patients discharged from
in-hospital arrests was 6.4% and that this rate increased fourfold
in out-of-hospital arrests. Again, in a meta-analysis conducted
in 2010, survival to discharge was found to be 7.6%.1" In our
study, we did not determine the survival percentage after out-of-
hospital arrest, but we found our in-hospital survival percentage
to be lower than in these studies.

In a multicenter study by Peberdy et al.'?, the difference in
the mortality rate between day and night hours was evaluated.
The survival rate was determined to be 19.8% during the day
and 14.7% at night. Similarly, in our study, the mortality rate
was higher at night. This result is consistent with the literature,
suggesting that CPR may be more effective in responding to
arrests during working hours and when more experienced teams
are in the hospital. Since the arrival time at the scene of all patients
who received CPR was below the time determined by our hospital
(4 minutes) and basic and even advanced life support was started
when the teams arrived at the scene, the differences between
day and night are not due to these factors. Since we do not have
early warning systems in our hospital, we think that the delayed
intervention resulting from the awareness of the medical staff
working in our hospital wards at night may cause the difference
between day and night and that the work of more inexperienced
healthcare personnel under shift conditions contributes to this
difference. This result is consistent with the literature, suggesting
that intervention in arrests during working hours and when more
experienced service and intensive care teams are in the hospital
may be more effective.

Wang et al.'¥ showed in their study that the adrenaline doses
used and the resuscitation time were independent variables in
the return of respiration and circulation. They stated that both
factors affect CPR returns and are interconnected, but they could
not determine the relationship of this connection because their
study was observational. In our study, we found that resuscitation
duration influenced mortality, but we did not detect a relationship
between it and adrenaline doses. Only in patients with shorter
resuscitation times, as expected, were the amounts of adrenaline
used lower.

Nallamothu et al.™ analyzed the survival and discharge
rates in their national qualitative study, which included nine
hospitals. They found performance differences in terms of KPR
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between hospitals. They found that these differences were in the
precise determination of the team members in terms of better
communication and leadership. The best-performing hospitals
have created special teams for CPR and provided training for
these teams. In our study, we have attributed the differences
between the services made to the need for a single team created
for this job. Again, the inadequacy of the recording system during
emergency response caused difficulties in accessing data in our
hospital. In our study, we thought that, unlike the literature,
those with more comorbidities may be due to the inadequacy
of recording the low mortality rates. Vehicle et al. Since we did
not evaluate the diseases individually in our study, we could not
reach any conclusions in this regard.

The limitations of our study are also in this direction, and we
have missing records of values such as CPR, intubation time of
the patient, and number of defibrillations.

CONCLUSION

Cardiopulmonary resuscitation time was found to be the only
value directly related to mortality, and survival was linked to
the CPR location and the amount of adrenaline used. We believe
that to increase CPR performance, hospital CPR teams should be
established, their training should be carried out regularly, hospital
registry systems should be developed, and in-service training on
this subject should be increased.
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