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OZET

Amag

Mavi kod tiim diinyada hastane i¢i kardiyopulmoner arrestlere
hizli, etkili midahaleyle Kardiyopulmoner Resiisitasyonun
(KPR) basarisini artirmay1 amaglayan bir kod sistemidir.

Bu ¢alismada, Dokuz Eyliil Universitesi Hastanesinde yapilan
mavi kod uygulamalari, ¢agri nedenleri, miidahalenin niteligi ve
mortalite oranlarinin arastirilmasi amaglanmaistir.

Yontem

2015-2019 yillar1 arasindaki mavi kod ¢agrilar1 retrospektif
olarak incelendi. Demografik veriler, tani, ek hastaliklar, hastane
yatig siireleri ve KPR uygulanan hastalar arasinda resiisitasyon
uygulamalar ile ilgili 6zellikler incelendi. (Etik kurul Karar
No0:2015/24-04).

Bulgular

Calismanin analizi 35 yanlis ¢agr1 dislandiktan sonra
337 olgunun verileri dahil edilerek yapildi. Cagrilarin 57'sinin
(%16,9) ayaktan hastalar i¢in yapildigi, 280 ‘inin (%83,1) yatan
hastalar i¢in yapildigi tespit edildi. Hastalarin yas ortalamasi
63,76+19,77 yil ve 158'n kadin (%46,9), 179'u erkek (%53,1)
olarak saptandi. Mavi kod ekibinin olay yerine ulagma siirelerine
bakildiginda yatis1 olmayan hastalar i¢in 3,02+0,85 dakika ve
yatist olan hastalar igin 3,28+1,70 dakika idi. Mavi kod ¢agrisinin
gilindiiz/gece ve hafta ici/hafta sonu gibi zaman dagiliminda
anlamli bir fark bulunmadi. Toplam 337 mavi kod ¢agrisi arasinda
KPR yapilan 240 (%71,2) olgunun resiisitasyon karakteristikleri;
ilk kardiyak arrest ritmi sok uygulanmayan ritmi olan 211
(%87.9) hasta sayisi, sok uygulanan ritm olan 29 (%12.1) hasta
sayisindan anlamli olarak fazla idi (p=0,009). Sok uygulanan
ritimlerde SDGD oran1 %17.6 ve sok uygulanmayan ritmlerde
% 82.4 idi. Bu fark istatistiksel olarak anlamli idi (p=0,009).
Sok uygulanan ritimlerde KPR siiresi sok uygulanmaya ritim
ile karsilastirildiginda anlamli olarak daha kisa idi (29,75+38,52
vs 32,66+18,95 min). 11k ritimle cinsiyet, yas, ek hastaliklar ve
hastane yatis siiresi arasinda anlamli bir iliski bulunmadi. KPR
yapilan hastalarin %14.2 si taburcu oldu. Solunum arresti nedeni
ile entiibe edilenlerin %27.3’li taburcu oldu.
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Sonug¢

Etkili bir mavi kod uygulamanin anahtari, miidahalelerin kalitesi
ve zamaninda yapilmasidir. KPR uygulanacak hastalar i¢in, mavi
kod sirasinda beklenen rolleri ve sorumluluklari bilmek 6nemlidir.
O nedenle de mavi kod sonuglarinin hastanemizde iyilestirilmesi
i¢in, kardiyak arrestlere neden olabilecek durumlarin erken fark
edilip 6nlenmesi ve bu amagla kurum ig¢i diizenli egitimlerin
verilmesi de gerekmektedir.

Anahtar kelimeler: Mavi kod, Kardiyopulmoner resiisitasyon,
Hastane i¢i kardiyak arrest.

ABSTRACT

Objectives

Code Blue is a worldwide code system that aims to increase the
success of cardiopulmonary resuscitation (CPR) through rapid,
effective intervention in in-hospital cardiac arrests (IHCA).

This study aimed to investigate the code blue practices, reasons
for calls, the quality of intervention, and mortality rates in Dokuz
Eylul University Hospital.

Methods

Code blue calls between 2015 and 2019 were retrospectively
analyzed. Demographic data, diagnosis, comorbidities, length of
hospitalization, and resuscitation management were examined.
(Ethics Committee Decision No: 2015/24-04).

Results

The study was analyzed by including the data of 337 cases after
excluding 35 incorrect calls. Of the calls, 57 (16.9%) were for
outpatients and 280 (83.1%) were for inpatients. The mean age
of the patients was 63.76+19.77 years; 158 were female (46.9%),
and 179 were male (53.1%). The mean time the code blue team
took to reach the scene was 3.02+0.85 minutes for outpatients
and 3.2841.70 minutes for inpatients. No significant difference
was found in the time distribution of code blue calls, such as day/
night and weekdays/weekends. Resuscitation management of 240
(71.2%) patients who underwent CPR among a total of 337 code
blue calls; the number of 211 (87.9%) patients whose first cardiac
arrest thythm was non-shock rhythm was significantly higher
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than the number of 29 (12.1%) patients whose first cardiac arrest
rhythm was shock rhythm (p=0.009). The ROSC rate was 17.6%
in rhythms with shock and 82.4% without shock. This difference
was statistically significant (p=0.009). CPR duration was
significantly shorter in rhythms with shock compared to rthythms
without shock (29.75+38.52 vs. 32.66+18.95 min). There was no
significant correlation between the first rhythm and gender, age,
comorbidities, or length of hospitalization. 14.2% of patients
who underwent CPR were discharged. Of those intubated for
respiratory arrest, 27.3% were discharged.

Conclusion:

The key to an effective code blue implementation is the quality
and timeliness of interventions. Knowing the expected roles
and responsibilities during code blue is essential for patients
undergoing CPR. Therefore, early recognition and prevention of
situations that may cause cardiac arrests and regular training for
healthcare professionals are also necessary to improve survival.

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

GIRIS

Mavi kod sistemi, acil tibbi miidahaleye gereksinim duyan
hastalar, hasta yakinlar1 ve hastane personeline en kisa siirede
miidahale edilmesini saglar. Boylece hastane i¢i kardiyopulmoner
arrestler hizli bir sekilde taninip miidahale edilerek morbiditede
ve mortalitede azalma saglanabilir. Mavi kod, hastane iginde acil
miidahale gerektiren durumlarda en kisa zamanda olay yerine
ulagilmasini ve etkin miidahalenin yapilmasini saglayan, evrensel
acil durum kodudur @,

Hastane i¢i kardiyak arrest (HIKA) yatan hastalarda énemli
morbidite ve mortaliteye neden olan istenmeyen olaydir. HIK A’in
bildirilen insidansi diinya genelinde kurumlar ve iilkeler
arasinda farklilik gostermektedir. Ulusal kardiyak arrest veri
tabanlar1, 1000 yatan hasta basina 1,2 ila 9-10 arasinda HIKA
oranlar1 bildirmistir®®. Danimarka ulusal kayitlari, 2017-2018
yillar1 arasinda 1000 yatan hastada 1,8 kardiyak arrest orani
bildirmistir®. Japonya'da, HIKA insidansi yakin zamanda
2011 ve 2017 yillar1 arasinda 1000 yatan hasta basina 5,1 olarak
bildirilmistir®. Amerika'da HIKA insidansinin 1000 yatan hasta
basina 9,7 oldugunu tahmin edilmektedir®. Birlesik Krallik'da
2011 ve 2021 yillar1 arasinda elde edilen yillik veriler, 1000 yatan
hasta basgina 1 ve 1,6 araliginda bir insidansi gostermistir®®.

Kardiyak arrest verilerinin daha uzun yillara ait oldugu
durumlarda, HIKA insidansi ve sonucu ile bilgilere ait ayrintili
sonuglar analiz edilebilir ve bunlarin da tlkeler arasinda
farkliliklar1 ortaya cikarilabilir. Literatiirdeki mevcut yayinlar
Amerika'da HIKA oranlar1 hafifge artarken, Japonya ve Birlesik
Krallik'ta yaslanan ve potansiyel olarak daha komorbid bir niifusa
ragmen azaldigini gostermektedir. Bu farkliliklar toplumlarin
ozellikle kardiyopulmoner resiisitasyon girisiminde bulunmama
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(DNR) kararlar1 gibi kiiltiirel ve yasal anlamdaki farkliliklariyla
aciklanabilir.

Ekstrakorporeal kardiyopulmoner resiisitasyon (ECPR) gibi
gelisen resiisitasyon stratejilerine ve son yillarda kardiyak arrest
sonrast bakimin iyilestirilmesine ragmen, HIKA’den sonra
hastaneden taburculuga kadar hayatta kalma orani %20-30
olarak bildirilmistir?.

Giliniimiizde hastanelerde mavi kod uygulamasi dnemli bir kalite
olgiitii haline gelmistir. Uygulama siireci genellikle profesyonel
bir ekibin olusturulmasini, hazir durumda tutulmasini, teknolojik
cagri sistemini, ekibin hastaya ulasincaya kadar yapilacak
on hazirliklart ve tedbirleri, ulasma ara¢ ve zamanini, hazir
ekipmani, etkin bir miidahaleyi, miidahale sonrasi yonetimi ve
kayitlar1 kapsamaktadir. Genel olarak mavi kod uygulamasindaki
amag etkin ve hizli miidahaledir. Boylece sagkalimin artabilecegi
distniilmektedir.

Bu c¢alisma ile bir {dniversite hastanesinde mavi kod
uygulamalarinin demografik verileri incelenerek kardiyopulmoner
arrest ile iliskili olabilecek faktorleri tespit etmek amaglanmuistir.

YONTEM

Bu caligmada girisimsel olmayan etik kurul onayi (Karar
No0:2015/24-04) alindiktan sonra Dokuz Eyliil Universitesi Tip
Fakiiltesi Hastanesinde aktif olarak uygulanmakta olan mavi kod
sisteminde 2015-2019 tarihleri arasindaki 4 yil siiresince mavi
kod bildirim kayitlari retrospektif olarak incelendi.

Mavi Kod Isleyisi

Hastanemiz mavi kod sistemi 2222 dahili telefon numarasi
kodlanarak aktiflestirilmekte ve iki ayri cihaza yansimaktadir.
Hastanemizde 2 ayr1 mavi kod ekibi bulunmaktadir. Hastane
yatakli klinik servisler disindaki; hastane bahgesi, poliklinikler,
goriintiilleme merkezi ya da koridorlardan gelebilecek yatisi
olmayan hastalar/hastanede bulunan kisiler i¢in verilen mavi
kodlar acil hekimi ve bir paramedikten olusan mavi kod ekibinin
cagri cihazlarina diismektedir. Bu grup icin gelen c¢agrilar
bulgular bolimiinde ‘yatisi olmayanlar’ olarak tanimlanmaistir.
Yatig1 olan hastalarin bulundugu klinik servislerden verilen
mavi kod ¢agrilart ise diger mavi kod ekibinin ¢agri cihazina
diismektedir. Biitiin miidahaleler bittikten sonra mavi kod (KPR)
kayit formu doldurulur. Mavi kod (KPR) kayit formunun bir
kopyast hasta dosyasinda diger kopyasi ise mavi kod ekibinde
toplanir.

Mavi kod kayit formunda asagidaki basliklar altindaki veriler
kaydedilmektedir. Caligmamizda bu kayitlardan yararlanilmistir.

Mavi kod Bilgilerinin Degerlendirilmesi

Cagri Bilgileri; ¢cagri zamani, ¢agr1 nedeni, olay yerine varma
zamani, hastanin demografik verileri, KPR bilgileri; mavi
kod ekibi olay yerine gelmeden 6nce ve ekip geldikten sonra

Sorumlu Yazar
dr.gozde.gursoy@gmail.com



Turkish
Journal of
RESUSCITATION

yapilan uygulamalar; ilk kardiyak arrest ritmi, KPR siiresi. KPR
sonlandirildiktan sonra; spontan dolagim geri doniip donmedigi
ve hasta ile ilgili son durum kaydedildi. Ayrica yogun bakim ve
hastane yatis siiresi degerlendirildi.

ISTATIKSEL ANALIZ

Arastirmada elde edilen verilerin istatistik incelemeleri, SPSS
(Statistical Package For Social Sciences, Chicago, IL, USA)
24.0 paket programi ile yapildi. Siklik gésteren veriler say1 (n)
ve yiizde (%) ile gosterildi. Istatistik analizinde; sayimla elde
edilen verilerin analizinde Ki Kare ve Fisher kesinlik testi
kullanild1. Olgiimle elde edilen devamli degerler alan veriler
Ortalama+standart sapma olarak gosterildi. Devamli degerler
alan verilerin normal dagilim paterni a¢isindan degerlendirilmesi
Kolmogorov-Smirnov ve Shapiro-Wilk testi ile yapildi. Olgiim
verilerinin normal dagilim o&zelligi gostermedigi belirlendi.
Devamli degerler alan verilerin analizinde Mann-Whitney U
ve Kruskal Wallis testleri kullanildi. Tiim karsilastirmalarda
istatistiksel anlamlilik degeri p<0.05 olarak alindi.

BULGULAR

Bu calismada dogru c¢agri olarak kabul edilen 337 olgunun
verileri analiz edildi. Yanlis ¢agr1 sayis1 35 di. Yanlis yapilan
cagrilar ¢aligma analizine dahil edilmedi.

Cagrilarin 57’si (%16,9) ayaktan hastalar i¢in, 280’inin (%83,1)
yatan hastalar i¢in yapildig: tespit edildi.

Dogru mavi kod gagrisi olarak belirlenen 337 mavi kod ¢agrisinin
121’1 (%35,9) kardiyak arrest, 115’1 (%34,1) solunum arresti,
37’si (%]11) genel durumu bozulan hastada planli endotrakeal
entiibasyon (ETT), 6’s1 (%]1,8) mekanik ventilator ayari nedeniyle
verildigi belirlendi. Yatisi olmayan hastalar i¢in yapilan ¢agrilar
da paramedik ekibine yonlendirilen mavi kod g¢agrilar1 olarak
degerlendirildi. Bu ¢agrilar; 36 cagr1 (%10,7) senkop, 4 cagri
(%1,2) disme, 9 ¢agri (%2,7) bulanti-kusma, 7 ¢agri nébet (%2,1),
1 cagri (%0,3) konversiyon, 1 (%0,3) cagri alerjik reaksiyon
nedeni ile gergeklestirildi.

Yatis1 olmayan hastalara yapilan ¢agri saysi 57 (%16,9) ve yatan
hasta servislerinden yapilan ¢agri sayis1 280 (%83,1) idi. Yatist
olmayan hasta igin yapilan ¢agrilardan 3 tanesinin kardiyak
arrest nedeni ile ve 1 tanesinin konviilsiyon nedeni ile yapildig1
tespit edildi ve toplam 4 hastanin yatis1 mavi kod miidahalesi
sonrasi ilgili servise yapilarak hasta izlemine devam edildi.

Mavi kod ¢agrilarinin timii degerlendirildiginde; hastalarin 158'i
kadin (%46,9), 179'u erkek (%53,1) olarak saptandi. Hastalarin
yas ortalamast 63,76£19,77 yil olarak belirlendi. Kadinlarin
yas ortalamasi 65,39+19,00 yil, erkek olgularin yas ortalamasi
62,32420,37 y1l olarak belirlendi. Kadin ve erkek olgular arasinda
yas ortalamalari agisindan istatistiksel olarak anlamli farklilik
bulunmadi (p=0.173).
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Mavi kod ekibinin olay yerine ulasma siirelerine bakildiginda
ortalama ulagma siiresi yatist olmayan hastalar i¢in 3,02+0,85
dakika ve yatisi olan hastalar igin 3,28+1,70 dakika idi (p=0.660).
Mavi kod verilen alanlar ve servislerin oranlari Tablo 1de
gosterilmistir.  Cagrilarin 7’si (%2,1) koroner yogun bakim
tinitesi gibi mavi kod cagrist yapilmamasi gereken yerlerden
oldugu ve bu ¢agrilarin kardiyak arrest sirasinda endotrakeal
entiibasyon yapilamayan hastalar i¢in oldugu belirlendi.

Tablo 1: Mavi kod ¢agrisi yapilan yerler

Mavi kod verilen yer n %
Ortopedi 72 21,4
Genel cerrahi 68 20,2
Noroloji 22 6,5
NRS 9 2,7
Gogiis hastaliklari 12 3,6
Uroloji 7 2,1
Hematoloji 10 3,0
Psikiyatri 2 ,6
Kadin dogum 4 1,2
Noroloji yogun bakim 1 ,3
Kardiyoloji 6 1,8
Koroner YB 7 2,1
KBB 11 3.3
Kemik iligi Unitesi 1 3
Plastik Cerrahi 2 ,6
Hastane Bahgesi 4 1,2
Radyoloji 1 )3
Gastroenteroloji Servis 4 1,2
Kan Alma 2 ,6
Diger 50 14,8
Geriatri 3 9
Romatoloji Servis 3 9
Enfeksiyon 11 33
Goz Hastaliklari 2 ,6
Cocuk Cerrahisi 2 ,6
Hemodiyaliz 9 2,7
Onkoloji 9 2,7
Genel Dahiliye 2 ,0
Gogiis Cerrahisi 1 ,3
Toplam 337 100
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Mavi kod ¢agrisinin zaman dagilimi Tablo 2’te gosterilmektedir. Toplam 337 mavi kod ¢agrisi arasinda KPR yapilan 240 (%71,2)

Cagrilarin dagilimlar agisindan istatistiksel olarak anlamli fark olgunun, KPR karakteristikleri, spontan dolasim geri doniisii
belirlenememistir (p=0.179). (SDGD) ve oliim ile iligkili degiskelerin incelenmesi Tablo 3°de
sunulmustur.

Tablo 2: Mavi kod anonslarinin hafta i¢i- hafta sonu, mesai igi
-mesai dig1 dagilimi

Hafta ici Hafta sonu Toplam
08:00-16:00 160 (%63.5) 47 (%55,3) 207(%61,4)
16:00-08:00 92 (%36,5) 38 (%44,7) 130 (%38,6)
Toplam 252 (%74.8) 85 (%25,2) 337 (%100)
Tablo 3: Hastalarin 6zellikleri ve KPR sonuglari
Basar1 (SDGD)
Toplam n(%) Basarili n(%) | Basarisiz n(%) P
Yas (y1l) mean+SD
Cinsiyet
Erkek 135 (56.3) 73 (61,3) 62 (51,2) 0,115
Kadmn 105 (43.8) 46 (38,7) 59 (48,8)
Ulasma siiresi (dk) 3,26+1,75 3,09+1,67 3,43+1,82 0.143
Arrest sirasindaki girisimler
EKG monitorizasyonu 175 (72.9) 97 (81.5) 78 (64.5) 0,003
Entlibasyon 86 (35.8) 46 (38.7) 40 (33.1) 0,336
Mekanik ventilasyon 55(22.9) 31 (26.1) 24 (19.8) 0,252
Arteriyal kataterizasyon 23 (9.6) 13 (10.9) 10 (8.3) 0.484
Pace maker 6(2.5) 4(3.4) 2(1.7) 0,397
Ik monitorize ritm
Sok uygulanan ritim (VF/VT) 29 (12.1) 21(17.6) 8 (6.6) 0,009
Sok uygulanmayan ritim (NEA/asistoli) 211 (87.9) 98 (82.4) 113 (93.4)
Arrestin yeri
Servis 237 (98.8) 117 (98.3) 120 (99.2) 0,551
Diger 3(1.3) 2(1.7) 1(0.8)
Arrest zamani
Gece (20.00-08.00) 106 (44.2) 50 (42) 56 (46.3) 0,506
Giindiiz (08.00-20.00) 134 (55.8) 69 (58) 65 (53.7)
Haftaici 169 (70.4) 82 (68.9) 87 (71.9) 0,611
Haftasonu 71(29.6) 37 (31.1) 34 (28.1)
Hastanede kalis siiresi (giin) mean+SD 24,01£28,67 32,06+£34,47 16,32+18,90 <0.001
KPR siiresi (dk) 32.31£22.14 19.47+21.10 44.94+14.65 <0.001
Komorbiditeler
Kardiyovaskuler 125 (56.3) 59 (47,2) 66 (52,8) 0,521
Norolojik 36 (16.2) 19 (52,8) 17 (47,2) 0,630
Pulmoner 48 (21.6) 24 (50) 24 (50) 0,888
Renal 49 (22.1) 23 (47,9) 26 (53,1) 0,732
Diger 163 (73.4) 76 (46,6) 87 (53,4) 0,220
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Kardiyopulmoner resiisitasyon yapilan grup 240 (%67,9)
degerlendirildiginde 34 (%14,2) hastanin taburcu oldugu
belirlendi. Kardiyak arrest digt nedenlerle mavi kod ¢agrisi yapilan
ve KPR uygulanmayan elektif entiibasyon yapilan 44 (%68.2)
olgu degerlendirildiginde 12 (%27,3) olgunun hastaneden taburcu
oldugu goriildii.

Kardiyopulmoner resiisitasyon uygulanan ve solunum arresti/
genel durumu bozulan ve endotrakeal entiibasyon endikasyonu
olan olgular karsilastirildiginda taburculuk ve eksitus oranlarina
bakildiginda istatiksel bir anlamlilik oldugu belirlendi (p=0,030)
(Tablo 4).

KPR sonras1 SDGD saglanan 119 hastanin 71 tanesi Yogun Bakim
Unitesinde yatis1 yapilarak tedavi gordii. Yogun bakimdan taburcu
olan hasta sayis1 46 (%16,2) idi. Bu hastalarin ortalama yogun
bakim yatis siiresi 20,47+7,3 gilindii. Yogun bakimda eksitus olan
hasta sayis1 25 ve ortalama yogun bakim yatis siiresi 9,04 +6,5
giin idi.

Yogun bakima yatis1 olmayan ama SDGD saglanan hastalar
incelendiginde (n=48); < 20 dakika SDGD siiresi olan 18 hasta,
20 dakika-24 saat arasinda SDGD siiresi olan 19 hasta ve yogun
bakim yatisi i¢in diger hastaneye transfer edilen 11 hasta oldugu
tespit edildi.

Tablo 4: KPR gereksinimi olan ve olmayan olgularin taburculuk
ve Oliim oranlari agisindan karsilastirilmast

ORIJINAL MAKALE
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Tablo 5: Kardiyak arrest ilk rtimi ile KPR karakteristikleri
arasindaki iliski

Taburcu [ Oliim Toplam
n (%) n (%) n (%)
KPR yapilan olgular | 34 (14,2) | 206 (85,8) | 240 (100)
Solunum arresti ve 12.(27,3) | 32(72,7) 44 (100)
ETT endikasyonu
Toplam 46 (16.2) | 238 (83.8) | 284 (100)

KPR yapilan hasta popiilasyonunda ilk kardiyak arrest ritmi ile
ek hastaliklar arasinda iliskisi olup olmadigi incelendiginde;
kardiyovaskiiler hastaligi olan hastalarda, ilk kardiyak arrest
ritmi 109 (%87,2) hastada sok uygulanmayan ritm ve 16 (%12,8)
hastada sok uygulanan ritm oldugu belirlendi (p=0,410). Norolojik
hastaligi olanlarda, 30 (%83,3) hastada sok uygulanmayan ritm
ve 6 (%16,7) hastada sok uygulanan ritm oldugu belirlendi
(p=0,262). Pulmoner hastaligi olan 45 (%93,8) hastada sok
uygulanmayan ritm ve 3 (%6,3) hastada sok uygulanan ritm oldugu
belirlendi (p=0,215). Renal hastalig1 olan 44 (%89,8) hastada sok
uygulanmayan ritm ve 5 (%10,2) hastada sok uygulanan ritm
oldugu belirlendi (p=0,791). Diger kategorisinde smiflandirilan
ek hastaligi olan 147 (%90,2) hastada sok uygulanmayan ritm ve
16 (%64) hastada sok uygulanan ritm oldugu belirlendi (p=0,258).
Ik kardiyak arrest ritmi ile cinsiyet, yas, KPR siiresi ve hastane
yatig siiresi arasindaki iliski Tablo 5’da sunulmustur.
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Yas Cinsiyet | KPR siiresi | Hastanede
(yi) F/M (dk) kalis siiresi
mean+SD n mean+SD mean+SD
Sok uygulanan "
sitim (VE/VT) 63,90+17,46 | 11/18 | 29,75+38,52* | 36,92+45,93
Sok
uygulanmayan
ritim 67,28+18,96 | 94/117 | 32,66+18,95 | 22,33+25,30
(NEA/asistoli)
*: p=0,030,; Chi-Square test
Sekil 1: 1k kardiyak arrest ritmi ile KPR siiresi
12208
Dﬁ:
10000
51
Lol
CPR time
60007
- T
o] J— ==
Nonshockable thytm Shockable rhytm
Konsort Diagrami
Mavi Kod Sayist Yanlis Kod
n: 372 n: 35
Analiz edilen
n: 337
Ayaktan Hasta Yatan Hasta
n: 57 n: 280
n:40 n:240 KPR

n:37 Entiibasyon
n:1 Anafilaksi
n:1 Kusma

n:1 Konviilsiyon
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TARTISMA

Bu ¢alisma sonucuna goére SDGD hastalarda; ilk kardiyak arrest
ritminde sok uygulanan ritim oraninin sok uygulanmayan ritim
oranina gore daha yiiksek oldugu ve sok uygulanan ritimli hasta
grubunda KPR siiresinin daha kisa oldugu ve yogun bakim
tinitesinde yatis siiresinin daha uzun oldugu bulunmustur.

Kardiyak arrestlere hastane i¢i yanitlar kurumlara ve zamana
gore degismektedir. Bir¢ok merkezde, kardiyak arrest sonrasi
ozellikli bir ekibin olay yerine miidahalesini saglayan sistemler
mevcuttur. Bunlar kimi zaman kardiyak arrest i¢in kimi zaman
ise durumu kétiilesen hastalara miidahale i¢in mevcut olan acil
durum ekipleri ya da hizli yanit ekipleridir®”. Ulkemizde yapilan
bir anket ¢aligmasina gore hastanelerin %97,6 sinda hastane igi
kardiyak arrestler i¢in 2222 mavi kod sistemi mevcuttur!”, Farkli
isimlere sahip de olsa bir¢ok iilkede kardiyak arreste miidahale
ekipleri standardizasyon gostermektedir. Ancak standardizasyon
gOstermesine ragmen resiisitasyon sonrasi hayatta kalim oranlari
farklilik gostermektedir. Bu degiskenligin nedenlerinden biri
reslisitasyon kilavuzu uygulanmasi arasindaki farkliliklardir.
Kardiyak arrest ekibinin resiisitasyon basarisinda 6nemli bir faktor
oldugunu gosteren g¢alismalar mevcuttur'). Yalmzca kardiyak
arreste yanit veren Ozellesmis ekiplerin oldugu hastanelerde
hastane i¢i kardiyak arrestte sagkalimm daha yiiksek oldugunu
gosteren ¢alismalar mevcuttur'®,  Resiisitasyon basarisini
etkileyen diger etmenler ise ekipte basarili gorev dagilimi, egitimli
ekip liyeleri, iyi iletisim olarak sayilabilir 2.

Calismamizda hastanemizde 4 yil boyunca gerceklesen hastane
ici mavi kod ¢agrilar1 incelendi. Mavi kod ¢agrilarinin 35’1 yanlis
¢agr1 olarak kayit edildi. Kalan 337 cagri calismaya dahil edildi.
Bu ¢agrilarin en sik nedeni ilk olarak kardiyak arrest (%35,9)
ikinci olarak da solunum arresti (%34,1) idi. Bu sonug¢ hastane
ici arrestlerin en sik kardiyak kokenli oldugunu gosteren bir
metaanalizile uyumludur®®. Bu calismanin sonuglaria gére HIKA
hastalarinda %38 neden kardiyak kokenli olarak belirtilmistir
(swrastyla akut koroner sendrom, kalp yetmezligi, aritmiler,
kardiyak tamponad). Solunumsal nedenler ise %23,1 (sirasiyla
hipoksi, pulmoner emboli, pnomotoraks) olarak gdsterilmistir.
Arrest nedeninin degerlendirildigi siireglerde bu sebeplerin ¢ogu
zaman birbiri ile i¢ige gectigi, eszamanli olarak yasandigi ya da
birbirini tetikleyebildigi unutulmamalidir. Her ne kadar arrest
nedeni belirlense da eslik eden ya da nedeni kolaylastiran diger
patolojilerin de tedavisi saglanmalidir.

Hastalarin yas ortalamalar1 66,87(£18,78) idi. Bu sonug¢ Amerikan
kalp Dernegi’nin (AHA) belirledigi hastane i¢i kardiyak arrest yas
ortalamasi (66 yas) ile benzerdir'».Yas ortalamalar1 ve sagkalim
arasinda anlamli farklilik saptanmadi.

Mavi kod gagrisi yapilan yerler biiyiikk oranda ortopedi (%21,4)
ve genel cerrahi (%20,4) servisi idi. Hastanemiz ortopedi ve genel
cerrahi servisleri, ek hastaliklar1 cok olan, ileri yas kritik hastalarin
ameliyat Oncesi ve sonrasi takip edildigi servislerdir. Daha once
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23 c¢alisgmanin incelendigi 90.000 hastanin veri kayitlarinin ele
alindig1 bir metaanalizde ileri yas (<70 yas), malignite ve bobrek
hastaliklarinin eslik etmesi ve erkek cinsiyet sagkalimi azaltan
faktorler olarak gosterilmistir™. Calismamizda bu metaanalizden
farkli olarak cinsiyetle sagkalim arasinda farklilik yoktur. Ancak
ileri yas ve ek hastaliklarin fazla oldugu servislerden alinan
cagrilarin daha fazla olmasi sagkalimi etkilemektedir. Yine de
KPR yapilan hastalarimizin taburculuk oranlari, literatiirdeki 30
glinliik sagkalim oranlari ile benzerlik gostermektedir®.

Amerikan kalp dernegi verilerine gore Amerika Birlesik
Devletleri'nde hastane i¢i kardiyak arrest olan hastalarda ilk ritmin
¢ogunlukla (%81) sok uygulanmayan ritim (asistoli veya nabizsiz
elektriksel aktivite) oldugu bildirilmistir®. Yapilan bir¢ok
calismada hastane i¢i kardiyak arrestlerde en sik karsilagilan
ritim sok uygulanmayan ritimlerdir”'®, Ancak sok uygulanan
ritimlerde sagkalim orani daha yiiksektir”. Bir ¢aligmada, 2780
kardiyak arrest olgusu incelenmis, ilk ritim sok uygulanan ritim
olan hastalarda sagkalim orani %80, sok uygulanmayan ritim
olan hastalarda sagkalim orani ise %41 olarak gosterilmistir'”.
Calismamizda %87,9 hastada ilk ritim sok uygulanmayan ritim
olarak belirlenmistir. Sok uygulanmayan ritimlerde kardiyak arrest
olan 211 hastanin 113’iinde spontan dolasim saglanamamustir.
Soklanabilir ritimde kardiyak arrest olan 29 hastanin 21’inde
spontan dolasim saglanmistir. Bu sonuglar literatiirdeki bilgiler
ile benzerdir. Soklanabilir ritimlerde sagkalimin yiiksek olmasi
nedeni ile erken monitérizasyon ve erken defibrilasyon dnemlidir.
Defibrilasyonda her 1 dakika gecikme, mortalite oraninda artiga
neden olmaktadir. Durumu kétiilesen hastanin erken farkedilmesi,
sok uygulanan ritmin tanimlanmasi ve erken defibrilasyon ayrica
tiim KPR siiresince etkin kardiyak kompresyonlar dnemlidir.

Hastane i¢i mavi kod vakalarinda KPR yapilan olgularda
hastaneden taburculuk oran1 %14,2 iken elektif entiibasyon yapilan
hastalarin hastaneden taburculuk orani %27,3 bulunmustur.
Avrupa’da hastane i¢i kardiyak arrest sonrasi taburculuk
%15-30 arasinda degismektedir'®. Bizim vakalarimizda kardiyak
arrest gerceklesmeden elektif entiibasyon yapilan hastalarin
taburculuk oran1 KPR yapilan hastalara gore yiiksek bulunmustur.
Bu durum bize durumu kotiilesen hastaya yaklasimim 6nemini
belirtmektedir. Durumu kotiilesen hastaya yaklasimda, kardiyak
arrest gergeklesmeden erken uyari sistemlerini devreye sokmak
ve gerekli onlemleri almak hayat kurtaricidir. Avrupa resiisitasyon
dernegi (ERC) durumu kétiilesen hastada ABCDE yaklagimini
Onermektedir!”. Sirasiyla A (airway) basamaginda iyi bir havayolu
degerlendirilmesi ve gerekli miidahalenin yapilmasi, oksijen
uygulamasina baslanmasi, B (breathing) basamaginda solunumun
degerlendirilmesi ve iyi bir solunum sistemi muayenesi,
C (circulation) basamaginda dolagimin ve hemodinamik verilerin
degerlendirilmesi, damar yolu agilmasi ve gerekli tetkiklerin
istenmesi, EKG ¢ekilmesi D (disability) basamaginda iyi bir
norolojik muayene ve E (exposure) basamaginda hastanin
tam bir muayenesi ve tim bu islemlerin kayit altina alinmasi
onerilmektedir. ABCDE algoritmasini hasta basindan ayrilmadan
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siirekli tekrar etmek ve gerekli durumlarda dogru kisilerden
yardim istemek yaklagimin temelini olusturmaktadir. Iyi bir
degerlendirme ve erken miidahale sagkalimi artirabilir.

Calismamizda mavi kod verilmesi sonrasi hastaya ulasildiginda,
ekip gelmeden oOnce yapilan islemler icerisinde EKG
monitorizasyonu en ¢ok yapilan girisimdir. ABCDE algoritmasi
ele alindiginda, EKG monitorizasyonu ve oksijen uygulamasi
algoritmada yer almaktadir. Ozellikle EKG monitorizasyonu,
durumu kétiilesen hastada hemodinami konusunda bilgi vermekte,
nabizsiz hastalarda ise ritmin soklanabilir ya da soklanamaz
olmasinin ayirdedilmesinde 6nemlidir. Durumu kétiilesen ya
da kardiyak arrest olan tiim hastalarda EKG monitdrizasyonu
yapilmalidir.

Mavi kod uygulamalarinin arastirildigi ¢alismalarin bazilarinda,
mavi kodun en sik nedeninin arrest dist nedenler oldugu
gosterilmisgtir®. Bizim c¢alismamizda ise yanhis c¢agrilar
dislandiktan sonra mavi kod cagrilarinin 121°1 (%35,9) kardiyak
arrest, 115’1 (%34,1) solunum arresti, 37’si (%11) genel durumu
bozulan hastada planli endotrakeal entiibasyon (ETT), 6’s1 (%1,8)
mekanik ventilator ayari nedeniyle verildigi belirlenmistir.

Mavi kod ekibinin olay yerine ulagma siirelerine bakildiginda
ortalama ulasma siiresi yatisi olmayan hastalar i¢in 3,02+0,85
dakika ve yatig1 olan hastalar i¢in 3,28+1,70 dakika idi. Mavi
kod verilmesinden sonra hastaya ulagma i¢in gegen zaman
sagkalimda onemlidir. Yapilan bir ¢alismaya gore®” 3 dakikadan
Once resiisitasyona baglanan hastalarda sagkalim %44,5 iken
3 dakikadan daha uzun siire sonra miidahale edilen hastalarda
sagkalim  %19,5 bulunmustur. Hastanemizin  biyikligi
g06z0Oniine alindiginda mavi kod i¢in olay yerine ulasma siiresi
olagandir. Bunu saglayabilmek i¢in kurumun fiziksel kosullar
haritalandirildiktan sonra iki ayri mavi kod ekibi olusturulmasina
karar verildi. Ekiplerin ¢agri aldiktan sonra biiyiik hastanelerde
mavi kod ekibi gelene kadar hastayr ilk degerlendiren ekibin
durumu kotiilesen hastaya dogru yaklagsmasi ve temel-ileri yasam
destegi basamaklarini dogru uygulamasi énem kazanmaktadir.
Ayrica cagr1 verildikten sonra olay yerinin tam olarak ifade
edilmesi, mavi kod ekibinin gereksiz/yanlis kodlarla oyalanmamasi
reslisitasyon basarisint artirir. Her dakikanin olduk¢a 6nemli
oldugu KPR i¢in miidahaleye baglamakta gecikme yasanmamasi,
mavi kod ekibi gelmeden miidahaleye baglanmis olmasi sagkalima
katkida bulunur.

SONUC

Etkin ve basarili mavi kod uygulamalari ve hastane i¢i kardiyak
arrest yonetiminde en Onemli nokta, erken tanm ve dogru
miidahaledir. Bunun i¢in durumu kétilesen hastanin  erken
taninmasi, gereken tibbi miidahalenin yapilmasi, erken uyari
sistemlerinin aktif kullanilmasi saglanmalidir. Mavi kod yonetimi
birgok etmenden etkilenmektedir. Kardiyak arreste neden
olabilecek faktorlerin 6nceden tespit edilmesi ve yoOnetilmesi,
konu hakkinda hastanelerin kurumsal diizenlemeler yapmasi ve
sik tekrarlayan kurum ici egitimler sagkalimi artirabilir.
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ABSTRACT

Objectives

Code Blue is a worldwide code system that aims to increase the
success of cardiopulmonary resuscitation (CPR) through rapid,
effective intervention in in-hospital cardiac arrests (IHCA).

This study aimed to investigate the code blue practices, reasons
for calls, the quality of intervention, and mortality rates in Dokuz
Eylul University Hospital.

Methods

Code blue calls between 2015 and 2019 were retrospectively
analyzed. Demographic data, diagnosis, comorbidities, length of
hospitalization, and resuscitation management were examined.
(Ethics Committee Decision No: 2015/24-04).

Results

The study was analyzed by including the data of 337 cases after
excluding 35 incorrect calls. Of the calls, 57 (16.9%) were for
outpatients and 280 (83.1%) were for inpatients. The mean age
of the patients was 63.76+19.77 years; 158 were female (46.9%),
and 179 were male (53.1%). The mean time the code blue team
took to reach the scene was 3.024+0.85 minutes for outpatients
and 3.28+1.70 minutes for inpatients. No significant difference
was found in the time distribution of code blue calls, such as day/
night and weekdays/weekends. Resuscitation management of 240
(71.2%) patients who underwent CPR among a total of 337 code
blue calls; the number of 211 (87.9%) patients whose first cardiac
arrest thythm was non-shock rhythm was significantly higher
than the number of 29 (12.1%) patients whose first cardiac arrest
rhythm was shock rhythm (p=0.009). The ROSC rate was 17.6%
in rhythms with shock and 82.4% without shock. This difference
was statistically significant (p=0.009). CPR duration was
significantly shorter in rhythms with shock compared to rthythms
without shock (29.75+38.52 vs. 32.66+18.95 min). There was no
significant correlation between the first rhythm and gender, age,
comorbidities, or length of hospitalization. 14.2% of patients
who underwent CPR were discharged. Of those intubated for
respiratory arrest, 27.3% were discharged.
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Conclusion:

The key to an effective code blue implementation is the quality
and timeliness of interventions. Knowing the expected roles
and responsibilities during code blue is essential for patients
undergoing CPR. Therefore, early recognition and prevention of
situations that may cause cardiac arrests and regular training for
healthcare professionals are also necessary to improve survival.

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

INTRODUCTION

The code blue system ensures that patients, patient relatives, and
hospital staff who need urgent medical intervention are intervened
with as soon as possible. Thus, in-hospital cardiopulmonary
arrests can be rapidly recognised and intervened to reduce
morbidity and mortality. Code Blue is a universal emergency
code that ensures that the scene is reached as soon as possible and
effective intervention is carried out in cases requiring emergency
intervention in the hospital®.

In-hospital cardiac arrest (IHCA) is an adverse event causing
significant morbidity and mortality in inpatients. The reported
incidence of in-hospital cardiac arrest (IHCA) varies between
organisations and countries worldwide. National cardiac arrest
databases have reported in-hospital cardiac arrest (IHCA)
rates between 1.2 and 9-10 per 1000 admissions. The Danish
DANARREST study reported a cardiac arrest rate of 1.8 per 1000
admissions or 0.6 cardiac arrests per 1000 inpatients between
2017 and 2018 @. In Japan, the incidence of IHCA was recently
reported to be 5.1 per 1000 hospital admissions between 2011
and 2017®. The incidence of HICA in the USA is estimated to
be 9.7 per 1000 inpatients®. Annual data from the UK National
Cardiac Arrest Audit (NCAA) between 2011 and 2021 document
an incidence between 1 and 1.6 per 1000 hospital admissions ¢,

Where cardiac arrest data are available for longer periods of
time, detailed results on the incidence and outcome of IHCA and
information can be analysed and differences between countries
can be revealed. Publications in the literature suggest that while
IHCA rates are slightly increasing in the United States, they are
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decreasing in Japan and the United Kingdom despite an aging
and potentially more comorbid population. These differences
may be explained by cultural and legal differences in societies,
especially the decision not to resuscitate (DNR). Despite improved
resuscitation strategies such as extracorporeal cardiopulmonary
resuscitation (ECPR) and improved post-cardiac arrest care in
recent years, the survival rate from IHCA to hospital discharge
has been reported to be 20-30%.

Today, code-blue interventions have become an important
quality criterion in hospitals. The implementation process
generally includes forming a professional team, keeping it
ready, a technological call system, preliminary preparations, and
measures to be taken until the team reaches the patient, means
and time of arrival, ready equipment, effective intervention, post-
intervention management, and records. In general, the aim of
code-blue is effective and rapid intervention. Thus, it is thought
that survival may increase.

This study aimed to determine the factors that may be associated
with cardiopulmonary arrest by analysing the demographic data
of code blue applications in a university hospital.

METHOD

In this study, after approval of the ethics committee (Decision No:
2015/24-04), we retrospectively analyzed Dokuz Eyliil University
Faculty of Medicine Hospital's code blue records between 2015
and 2019. The data used here belongs to the code blue functioning
before electronic recording.

The code blue system of our hospital is activated by coding the
extension phone number 2222 and reflected on two separate
devices. There are two separate code blue teams in our hospital.
Apart from the hospital wards, the blue code activation for
outpatients from the hospital garden, polyclinics, radiology
department, or corridors falls on the pages of the emergency
service paramedic teams. The activation for this group is defined
as 'those who cannot be hospitalized' in the findings section.
After the first interventions, emergency paramedic teams call
the anesthesiologist in cases of cardiopulmonary arrest and
when necessary. After all interventions, the anesthesiologist or
paramedic fills out a code blue (CPR) registration form. One copy
of the code blue (CPR) registration form is kept in the patient
file, and the other copy is kept in the code blue team or in the
secretariat deemed appropriate by the team.

Data under the following headings are recorded in the code blue
registration form. These records were utilized in our study.

Evaluation of Code Blue Information

Call information; reason for the call; demographic data of the
patient; practices performed before the arrival of the CPR (BLUE
CODE) Team; CPR information; Blue code team information and
what was done after the arrival of the CPR (BLUE CODE) Team;
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after the CPR was terminated, whether spontaneous circulation
returned and the final status of the patient was recorded. The
duration of intensive care and hospitalization were also evaluated.

STATISTICAL ANALYSIS

Statistical analysis of the data obtained in the study was performed
with SPSS (Statistical Package For Social Sciences, Chicago, IL,
USA) 24.0 package program. Frequent data were expressed as
number (n) and percentage (%). In statistical analysis; Chi-square
and Fisher's exact test were used to analyze the data obtained
by counting. Continuous data obtained by measurement were
shown as meantstandard deviation. The data with continuous
values regarding regular distribution patterns was evaluated with
Kolmogorov-Smirnov and Shapiro-Wilk tests. It was determined
that the measurement data did not show typical distribution
characteristics. Mann-Whitney U and Kruskal-Wallis tests were
used to analyze the data with continuous values. Statistical
significance value was taken as p<0.05 in all comparisons.

RESULTS

This study analyzed the data of 337 cases accepted as correct
calls. The number of wrong calls was 35. Incorrect calls were not
included in the study analysis.

It was determined that 57 (16.9%) calls were made for outpatients,
and 280 (83.1%) were made for inpatients.

Of the 337 correct code blue calls, 121 (35.9%) were for cardiac
arrest, 115 (34.1%) for respiratory arrest, 37 (11%) for planned
endotracheal intubation (ETT) in patients with deteriorating
general condition, and 6 (1.8%) for mechanical ventilator setting.
Calls for patients who were not hospitalized were also evaluated
as code blue calls directed to the paramedic team. These calls
included 36 calls (10.7%) for syncope, four calls (1.2%) for falls,
nine calls (2.7%) for nausea and vomiting, seven calls for seizures
(2.1%), one call (0.3%) for conversion, and one call (0.3%) for
allergic reaction.

The number of calls for patients without hospitalization was 57
(16.9%), and the number of calls from inpatient services was 280
(83.1%). It was determined that 3 of the calls made for patients
who were not hospitalized were due to cardiac arrest, one was due
to convulsion, and a total of 4 patients were hospitalized to the
relevant service after code blue intervention, and patient follow-
up was continued.

When all code blue calls were evaluated, 158 patients were female
(46.9%), and 179 were male (53.1%). The mean age of the patients
was 63.76£19.77 years. The mean age of the female patients
was 65.39+19.00 years, and the mean age of the male patients
was 62.32420.37 years. There was no statistically significant
difference between female and male cases regarding mean age
(p=0.173).
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The mean arrival time of the code blue team to the scene was
3.024+0.85 minutes for patients without hospitalization and
3.28+1.70 minutes for patients with hospitalization (p=0.660).

The proportions of areas and wards where code blue calls were
made are shown in Table 1. It was determined that 7 (2.1%) of the
calls were from areas such as the coronary intensive care unit,
where code blue calls should not be made, and these calls were
for patients who could not be endotracheally intubated during
cardiac arrest.

Table 1: Places where code blue was called

Place n %
Orthopaedics 72 21,4
General Surgery 68 20,2
Neurology 22 6,5
Neurosurgery 9 2,7
Chest diseases 12 3,6
Urology 7 2,1
Haematology 10 3,0
Psychiatry 2 ,6
Obstetric 4 1,2
Neurology 1 3
Cardiology 6 1,8
Coronary care unit 7 2,1
Ear nose throat 11 3,3
Bone Marrow Transplantation Unit 1 3
Plastic Surgery 2 ,6
Hospital Garden 4 1,2
Radiology 1 3
Gastroenterology 4 1,2
Blood Sampling Unit 2 ,6
Other 50 14,8
Geriatrics 3 9
Rheumatology 3 9
Infection disease 11 3,3
Ophthalmology 2 ,6
Paediatric surgery 2 ,6
Haemodialysis 9 2,7
Oncology 9 2,7
Internal Medicine 2 ,6
Thoracic Surgery 1 3
Total 337 100
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The time distribution of code blue calls is shown in Table 2. There
was no statistically significant difference in the distribution of
calls (p=0.179).

Table 2: Distribution of code blue calls between weekdays and
weekends, on and off hours

Weekdays

Weekend

Total

08:00-16:00

160 (%63.5)

47 (%55.3)

207(%61,4)

16:00-08:00

92 (%36,5)

38 (%44,7)

130 (%38,6)

Total

252 (%74,8)

85 (%25,2)

337 (%100)

The examination of the variables associated with CPR
characteristics, SDGD, and death in 240 (71.2%) patients who
underwent CPR among 337 code blue calls is presented in Table
3.
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Table 3: The outcome of CPR and patients' characteristics

Success (ROSC)
Total Achieved Not achieved p
n(%) n(%) n(%)
Age (year) mean+SD
Gender
Male 135 (56.3) 73 (61,3) 62 (51,2) 0,115
Female 105 (43.8) 46 (38,7) 59 (48,8)
Arrived Time of Code Blue 3,26+1,75 3,09+1,67 3,43+1,82 0.143
Intervention during arrest
ECG monitorization 175 (72.9) 97 (81.5) 78 (64.5) 0,003
Intubation 86 (35.8) 46 (38.7) 40 (33.1) 0,336
Mechanical Ventilation 55(22.9) 31 (26.1) 24 (19.8) 0,252
Arterial Catheterization 23 (9.6) 13 (10.9) 10 (8.3) 0.484
Pacemaker 6(2.5) 4(3.4) 2(1.7) 0,397
First monitored rhythm
Shockable (VF/VT) 29 (12.1) 21(17.6) 8(6.6) 0,009
Nonshockable (PEA/asystole) 211 (87.9) 98 (82.4) 113 (93.4)
Hospital location of arrest
Wards 237 (98.8) 117 (98.3) 120 (99.2) 0,551
Others 3(1.3) 2(1.7) 1(0.8)
Arrest time
Arrest at night (8 p.m. to 8 a.m.) 106 (44.2) 50 (42) 56 (46.3) 0,506
Arrest in the morning (8a.m.to8 p.m) 134 (55.8) 69 (58) 65 (53.7)
Arrest on weekdays 169 (70.4) 82 (68.9) 87(71.9) 0,611
Arrest on weekends 71(29.6) 37 (31.1) 34 (28.1)
Length of hospital day mean+SD 24,01+£28,67 32,06+34.,47 16,32+18,90 <0.001
Time of CPR 32.31+£22.14 19.47+21.10 44.94+14.65 <0.001
Comorbidities
Cardiovascular 125 (56.3) 59 (47,2) 66 (52,8) 0,521
Neurological 36 (16.2) 19 (52,8) 17 (47,2) 0,630
Pulmonary 48 (21.6) 24 (50) 24 (50) 0,888
Renal 49 (22.1) 23 (47,9) 26 (53,1) 0,732
Other 163 (73.4) 76 (46,6) 87 (53,4) 0,220
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When 240 (67.9%) patients in the cardiopulmonary resuscitation
group were evaluated, 34 (14.2%) patients were discharged. When
44 (68.2%) patients who were called code blue for reasons other
than cardiac arrest and underwent elective intubation without
CPR were evaluated, 12 (27.3%) patients were discharged from
the hospital.

When the rates of discharge and excitus were compared between
patients who underwent cardiopulmonary resuscitation and those
with respiratory arrest/general deterioration and endotracheal
intubation indication, a statistical significance was found
(p=0.030) (Table 4).

Of the 119 patients who received ROSC after CPR, 71 were
hospitalized and treated in the Intensive Care Unit. The number of
patients discharged from the intensive care unit was 46 (16.2%).
The mean duration of intensive care unit hospitalization was
20.47+7.3 days. The number of patients who were excluded from
the intensive care unit was 25, and the mean duration of intensive
care unit stay was 9.04+6.5 days.

When the patients who were not admitted to the intensive care
unit but received ROSC (n=48) were analyzed: 18 patients with
ROSC time <20 minutes, 19 patients with ROSC time between 20
minutes-24 hours, and 11 patients who were transferred to another
hospital for intensive care unit admission were identified.

Table 4: Comparison of patients with and without CPR
requirements in terms of discharge and mortality rates

Discharge | Mortality Total
n (%) n (%) n (%)

CPR 34(14,2) | 206(85,8) | 240 (100)
Respiratory arrest 12 (27,3) 32(72,7) 44 (100)
and intubation
indication
(without CPR)
Total 46 (16.2) | 238 (83.8) | 284 (100)

When the relationship between the first cardiac arrest rhythm
and comorbidities in the patient population undergoing CPR
was analyzed, it was found that in patients with cardiovascular
disease, the first cardiac arrest rhythm was non-shocked rhythm in
109 (87.2%) patients and shocked rhythm in 16 (12.8%) patients
(p=0.410). In patients with neurologic disease, 30 (83.3%)
patients had a rhythm without shock, and 6 (16.7%) patients had a
rhythm with shock (p=0.262). In patients with pulmonary disease,
45 (93.8%) patients had a rhythm without shock, and 3 (6.3%)
patients had a rhythm with shock (p=0.215). It was determined
that 44 (89.8%) patients with renal disease had a rhythm without
shock, and 5 (10.2%) patients had a rhythm with shock (p=0.791).
In 147 (90.2%) patients with comorbidities categorized as other,
rhythm without shock, and rhythm with shock in 16 (64%) patients
(p=0.258).
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The relationship between the first cardiac arrest rhythm and
gender, age, duration of CPR, and length of hospitalization is
presented in Table 5.

Table 5: Relationship between the first rhythm of cardiac arrest
and CPR characteristics

106

Age Gender | Time of CPR | Length of
year FM min hospital day
mean+SD n mean+SD mean+SD
Shockable
+ + * +

(VENVT) 63,90+17,46 | 11/18 |29,754+38,52* | 36,92+45,93
Nonshockable
(PEA/ 67,28+18,96 | 94/117 | 32,66+18,95 |22,33+25,30
asystole)

Figure 1: Initial cardiac arrest thythm and duration of CPR
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DISCUSSION

According to the results of this study, it was found that the rate of
rhythm with shock in the first cardiac arrest rhythm was higher
than the rate of rhythm without shock and the duration of CPR
was shorter, and the duration of hospitalisation in the intensive
care unit was longer in patients with ROSC who have the rate of
rhythm with shock group.

In-hospital responses to cardiac arrest have differences depending
on institutions and time. Many centers have dedicated teams
to respond to cardiac arrest calls. These are emergency or
rapid response teams, sometimes available for cardiac arrest
and sometimes for intervention in patients with deteriorating
conditions®.

According to a survey, 97.6% of hospitals in our country have
a code 2222 blue code system for in-hospital cardiac arrests!?.
Although they have different names, cardiac arrest intervention
teams in many countries show standardisation. However, despite
standardization, survival rates after resuscitation varies. One
of the reasons for this variability is the differences between the
implementation of resuscitation guidelines. There are studies
showing that the cardiac arrest team is an essential factor in
resuscitation success!V and that survival in in-hospital cardiac
arrest is higher in hospitals with specialised teams responding
only to cardiac arrest!?. Other factors affecting resuscitation
success are the successful allocation of specific roles in the team,
trained team members, and good communication?,

In our study, in-hospital code blue calls were analyzed in our
hospital for four years. Thirty-five of the code blue calls were
recorded as false calls. The remaining 337 calls were included
in this study. The most common cause of these calls was firstly
cardiac arrest (35.9%) and secondly respiratory arrest (34.1%).
This result is consistent with a meta-analysis showing that in-
hospital arrests are most frequently of cardiac origin'®. According
to the results of this study, 38% of IHCA patients had cardiac causes
(acute coronary syndrome, heart failure, arrhythmias, and cardiac
tamponade, respectively). Respiratory causes were reported
as 23.1% (hypoxia, pulmonary embolism, and pneumothorax,
respectively). During the evaluation of the cause of arrest, it
should be remembered that these causes are often intertwined,
experienced simultaneously, or may trigger each other. Although
the cause of arrest is determined, treatment of other pathologies
that accompany or facilitate the cause should also be provided.

The mean age of the patients was 66.87 (+£18.78). This result
is similar to the mean age of in-hospital cardiac arrest (66)
determined by the American Heart Association (AHA)"™. No
significant difference was found between mean age and survival.
Code blue calls were primarily made in the orthopaedics wards
(21.4%) and general surgery wards (20.4%). The orthopaedics and
general surgery wards of our hospital are the wards where critically
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ill elderly patients with many comorbidities are followed up
before and after surgery. In a meta-analysis in which data records
0f 90,000 patients were analysed in 23 previous studies, advanced
age (<70 years), malignancy and renal disease comorbidity,
and male gender were shown as factors decreasing survival?.
Unlike this meta-analysis, there is no difference between gender
and survival in our study. However, the higher number of calls
received from services with advanced age and comorbidities
affects survival. Nevertheless, the discharge rates of our patients
who underwent CPR are similar to the 30-day survival rates in the
literature.

According to American Heart Association data, it has been
reported that the first rhythm in patients with in-hospital cardiac
arrest in the United States of America is mostly (81%) non-
shockable rhythm (asystole or pulseless electrical activity)®.
In many studies, the most common rhythm encountered in in-
hospital cardiac arrests is non-shockable rhythm”!®. However,
the survival rate is higher in shockable rhythms™”. In one study,
2780 cases of cardiac arrest were analysed and the survival rate
was shown to be 80% in patients with a shockable rhythm and
41% in patients with a non-shockable rhythm?. In our study, the
first thythm was determined as a non-shockable rhythm in 87.9%
of patients. Spontaneous circulation could not be achieved in
113 of 211 patients with cardiac arrest in non-shockable rhythm.
Spontaneous circulation was achieved in 21 of 29 patients with
cardiac arrest in shockable rhythm. These results are similar to
the data in the literature. Early monitoring and defibrillation are
essential because of the high survival rate in shockable rhythms.
Every 1-minute delay in defibrillation leads to an increase in
mortality rate. Early recognition of the deteriorating patient,
intervention when the rhythm is shockable, effective cardiac
compression and early defibrillation are important.

In in-hospital code blue cases, the hospital discharge rate was
14.2% in patients who underwent CPR, while the hospital
discharge rate was 27.3% in patients who underwent elective
intubation. In Europe, the discharge rate after in-hospital cardiac
arrest varies between 15-30%"%. In our cases, the discharge rate of
patients who underwent elective intubation without cardiac arrest
was found to be higher than that of patients who underwent CPR.
This situation indicates the importance of the approach to the
patient whose condition worsens. In approaching the deteriorating
patient, activating early warning systems and taking necessary
precautions before cardiac arrest occurs is life-saving. The
European Resuscitation Society (ERC) recommends the ABCDE
approach for patients with deteriorating conditions!®. It is
recommended to evaluate a good airway in step A (airway) and to
perform the necessary intervention, to start oxygen administration,
to evaluate respiration in step B (breathing) and to perform an
excellent respiratory system examination, to evaluate circulation
and haemodynamic data in step C (circulation), to open a vascular
access and to request the necessary tests, to perform ECG, to

Corresponding Author
dr.gozde.gursoy@gmail.com



Turkish
Journal of
RESUSCITATION

perform a good neurological examination in step D (disability)
and to perform a complete examination of the patient in step
E (exposure) and to record all these procedures. Repeating the
ABCDE algorithm continuously without leaving the patient and
asking for help from the right people when necessary form the
basis of the approach. A good assessment and early intervention
can lead to a favourable outcome.

In our study, when the patient was reached after the code blue
was given, ECG monitoring was the most common intervention
among the procedures performed before the team arrived. When
the ABCDE algorithm is considered, ECG monitoring and oxygen
administration are included in the algorithm. ECG monitoring
especially provides information about hemodynamics in patients
with deteriorating conditions and is vital in differentiating
shockable or non-shockable rhythm in pulseless patients. ECG
monitoring should be performed in all patients with deteriorating
conditions or cardiac arrest.

In some studies, it was shown that the most common reason
for code blue was non-arrest reasons®”. In our study, after
excluding false calls, 121 (35.9%) of the code blue calls were
due to cardiac arrest, 115 (34.1%) were due to respiratory arrest,
37 (11%) were due to planned endotracheal intubation (ETT) in a
patient whose general condition deteriorated, and 6 (1.8%) were
due to mechanical ventilator setting.

The mean time taken by the code blue team to reach the scene
was 3.02+0.85 minutes for inpatients and 3.28+1.70 minutes for
outpatients. The time taken to reach the patient after the code
blue is given is important in survival. According to a study®,
survival was found to be 44.5% in patients in whom resuscitation
was started before 3 minutes and 19.5% in patients in whom
resuscitation was started after more than 3 minutes. Considering
the size of our hospital, our time to reach the scene for code blue
is standard. In large hospitals, it is important for the team first
to assess the patient until the code blue team arrives to approach
the patient whose condition has deteriorated and to apply the
advanced life support steps correctly. In addition, after the call is
given, the complete expression of the incident scene and the fact
that the code blue team does not linger with unnecessary/incorrect
codes increase the success of resuscitation. For CPR, where every
minute is crucial, no delay in starting the intervention and starting
the intervention before the code blue team arrives contributes to
survival.

CONCLUSION

Early diagnosis and intervention are important in the management
of in-hospital cardiac arrest. For this purpose, early recognition
of the patient whose condition deteriorates, necessary medical
intervention, and active use of early warning systems should be
ensured. Code blue management is affected by many factors.
Predetection and management of factors that may cause cardiac
arrest, institutional arrangements of hospitals on the subject, and
frequent training may increase survival.
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