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OZET

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

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

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

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

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

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

GIRIS

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

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

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

yilindan

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

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

YONTEM

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

Ekipte Anesteziyoloji ve Reanimasyon Klinigi’nden asistan
doktor ve anestezi teknisyeni bulunmaktadir. Mavi kod miidahale
ekibi her ay yeniden belirlenmektedir. Belirlenen ekipler disinda
klinigin her iiyesi gerekli olmasi durumunda mavi kod ekibine
dahil olmakta ve miidahaleye katkida bulunmaktadir. Hastanemiz
mavi kod sistemi 2222 dahili telefon numarasi kodlanarak
aktiflestirilmekte ve ii¢ ayr1 cihaza yansimaktadir. Klinigimizde
anestezi asistan doktoru ve anestezi teknisyenine ¢agri ayni anda
ulagmaktadir. Anestezi asistani, anestezi teknikeri ile ¢agri yerine
ulasarak, gereken miidahaleyi yapar. Mavi kod dect telefonunu
tasiyan kisiler mesai saatleri iginde Anestezi Yogun Bakimda
gorevli olan ve mavi koddan sorumlu oldugunu 6nceden bilen
asistan, nobet sartlarinda ise ameliyathanede nobetgi olan kidemli
asistandir. Mavi kod cagrisi yapildigi an, ¢agriy1 yapan klinik,
klinigin bulundugu hastane kati ve dahili telefon numarasi mavi
kod dect telefonu ekraninda goriiniir. Miidahale ekibi miimkiin
olan en kisa siirede anons alanina ulasmak i¢in yola ¢ikarken bir
yandan ¢agrinin geldigi numaray1 geri arayarak ¢agri gerektiren
durumu O6grenmeye calisir. Cagrinin yapildigi andan itibaren
miidahale ekibinin ¢agri alanina ulasana kadar gegen siire olay
yerine ulagma siiresi olarak kayitlara gecer. Doktor ve teknisyenden
olusan mavi kod ekibi KPR y6netimini ele alir ve gerekli KPR
miidahalesini algoritmalara uygun yapar. Hastanin primer doktor
ve hemsiresinin olay aninda ekipmani hazir bulundurmalar1 ve
¢agriy1l baglattiklari an acil miidahale arabalarini, monitor ve
defibrilatorii hasta basina getirmeleri beklenir.
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Hastane servisi disinda hastane bahgesi, poliklinikler, goriintiileme
merkezi ya da koridorlardan gelebilecek yatigi olmayan hastalar/
hastanede bulunan kisiler i¢in verilen mavi kodlar acil servis
-paramedik ekiplerinin ¢agri cihazlarma diismektedir. Bu grup
i¢in gelen ¢agrilar bulgular boliimiinde ‘yatist olmayanlar’ olarak
tanimlanmistir. Acil paramedik ekipleri hastaya ilk miidahaleyi
yapip kardiyopulmoner arrest durumlari ve gerek gordiiklerinde
anestezi doktorunu arayarak olay yerine ¢agirir. Biitiin miidahale
bittikten sonra anestezi doktoru veya paramedik tarafindan
mavi kod (KPR) kayit formu doldurulur. Mavi kod (KPR) kayit
formunun bir kopyasi hasta dosyasinda diger kopyasi ise mavi
kod ekibinde veya ekibin uygun goérdiigii sekreterlikte toplanir.

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

Mavi kod Bilgilerinin Degerlendirilmesi

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

ISTATIKSEL ANALIZ

Arastirmada elde edilen verilerin istatistik incelemeleri, SPSS
(Statistical Package For Social Sciences, Chicago, IL, USA)
Veriler SPSS (Statistical Package for Social Science) 24.0 paket
programi ile yapildi. Siklik gdsteren veriler say1 (n) ve yilizde (%)
ile gosterildi. Istatistik analizinde; sayimla elde edilen verilerin
analizinde Ki Kare testi kullanildi. Ol¢iimle elde edilen verilerin
karsilastirilmasinda, 2 bagimsiz grup karsilastirilirken T testi, 3
ve iizeri grup karsilastirtlirken Anova F testi uygulandi. Ol¢iim
verileri nonparametrik 6zellikte ise bu testlerin nonparametrik
karsilig1 olan Mann-Whitney U ve Kruskal Wallis varyans analizi
ile karsilagtirmalar yapildi. Tiim karsilastirmalarda istatistiksel
anlamlilik degeri p<0.05 alindu.

5. BULGULAR

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

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

Tablo 2. Mavi kod ¢agrist yapilan yerler

olgularigin verilen mavi kodlar incelendiginde; 20 olgunun senkop,

15 olgunun presenkop, 12 olgunun gogiis agrisi ile fenalagsma, 8 Mavi kod verilen yer n (%)
olgunun ndbet gecirdigi, 2 olgunun kendi seviyesinden diigsme, 2 '

olgunun da yiiksekten diisme sonrasi kafasini ¢arpmasi nedeni ile Yatakli Servisler (n:63 %649,7)

mavi kod verildigi ve 1 ¢agrida da ¢agri verilen yere ulasildiginda i .
yanlis kod verildigi belirlendi. Yiiksekten diisme sonrasi mavi kod Ortopedi 13 (%10.2)
verilen 2 olgunun kardiyak arrest oldugu belirlendi. Yanlis verilen . .

1 kod dislandiktan sonra hastalarin 33’{ acil servisten poliklinik Enfeksiyon Hastaliklar (%D
kontrol nerisi ile taburcu edilirken, 7°sine servis yatisi yapilarak H .. .

’ toloji-Onkol 8 (%6,3
tedavi edildi. Kardiyak arrest olan 1 hasta acil serviste eksitus et (%63)
olgrkgn, dige'r hasta SDQD sgglana'rak yogun bakima transport Gogiis Hastaliklart 8 (%6,3)
edildi. Onyedi (17) hasta ise acil serviste tedavi olmay1 reddederek
tedavi terk olarak belirlendi. Genel Cerrahi 7 (%5,5)
Tablo 1. Mavi kod verilme nedenleri Beyin Cerrahisi 4 (%3,1)

Cagr1 nedeni n (%) Gastroenteroloji-Romatoloji 3 (%2.4)
Kardiyak arrest (Yatist 23 (%18.1) G0z Hastaliklar1 3 (%2,4)
olmayan 2 olgu)

Néroloji 2 (%1,6)
Solunum arresti 13 (%10,2)
Kadin Hastaliklart ve Dogum 2 (%1,6)
Kritik hastada planlt ETT 17 (%13,4)
Kardiyovaskiiler Cerrahi 1 (%0,8)
o,
Damar yolu 6 (%4.8) Kulak Burun Bogaz 1 (%0,8)
Mekanik ventilator ayari 4 (%3,1) Hemodiyaliz Unitesi 1 (%0.8)
Yatis1 olmayan olgular S
Kardiyol 1 (%0,8
(Kardiyak arrest ve yanlis kod 57 (%44,9) e (%08)
dislandiktan sonra) Yogun bakim 4(%3,1)
0
Yanhs kod 7.(%5,3) Yatist olmayan olgular (n:60 %47,2)
Bu tabloya gére amacina uygun mavi kod ¢agris1 36 olgu igin Poliklinikler 53(%A1,7)
(kardiyak arrest ve solunum arresti) yapilmistir. Kritik hastada ]
planli entiibasyon ve mekanik ventilatdr ayar;, damar yolu Hastane Baheesi 7 (%5,5)

acilmasit gibi durumlar icin ayr1 bir acil tibbi ekip olmadigr i¢in
yine mavi kod ¢agrist yapilmustir.
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Mavi kod ¢agrisinin zaman dagilimi1 Tablo 3’te gosterilmektedir.
Hafta sonu gece ¢agrilarinin hafta ici gece ¢agrilarindan istatistiksel
acidan anlamli olarak fazla oldugu belirlenmistir (p<0.001).

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

Hafta ici Hafta sonu Toplam Tablo 5. KPR sonuglari ile ilk ritim arasindaki iligki
08:00-16:00 | 93 (%86,9) 9 (%45) 102 (%80,3) KPR Sonuglari
16:00-08:00 14 (%13,1) 11 (%55) * 25 (%19,7) SDGD n (%) | Oliim n (%) | Toplam n (%)
Toplam 107 (%100) 20 (%100) 127 (%100) Sok
uygulanan 1 (%33,3) 2 (%66,7) 3 (%100)
KPR vyapilan olgularin SDGD oranlar1 incelendiginde gece- Ritimler
glindiiz arasinda istatiksel anlamlilik bulunamamistir. (Tablo 4)
Sok
Tablo 4. KPR sirasinda SDGD oranlar1 /sonuglart ile gece-giindiiz ygulanmayan | 14 (%42,4) 19 (%57,6) 33 (%100)
ve hafta ici-sonu iligkisi Ritimler
KPR Sonucu Toplam 15 (%41,7) | 21(%58,3) | 36 (%100)
SDGD n (%) | Oliim n (%) | Toplam n (%)
Spontan dolagimi geri donen olgulari¢in KPR siiresi incelendiginde
Gece 5 (%38,5) 8 (%61,5) 13 (%100) 18.20+14,74 dakika olarak belirlendi. Kardiyopulmoner
Giindiiz 10 (%43,5) 13 (%56,5) 23(%100) ?esﬁsitas.y(?n sonrast olim gerc;elflesen olgular.ln KPR stiresi
incelendiginde ise 44.81+8,39 dakika olarak belirlendi. Spontan
Toplam 15 (%100) 21 (%100) 36 (%100) dolasimi geri donen olgularile 6liim ger¢eklesen olgular KPR siiresi
Hafta ici 14 (%46.7) 16 (%53.3) 30 (%100) incelendiginde istatiksel olarak anlamlilik bulunmustur(p<0.001).
Hafta sonu 1 (%16,7) 5 (%83,3) 6 (%100) Kardiyopulmoner resiisitasyon uygulanan olgularin kardiyak
arrest dncesi hastane yatis siireleri incelendiginde SDGD saglanan
Toplam 15 (%41,7) 21 (38,3) 36 (%100) olgularin ortalama 18.67+11,23 giin, KPR sonras1 6liim olarak

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

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

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

Kardiyopulmoner resiisitasyon yapilan grup 36 (%67,9)
degerlendirildiginde 4 (%11,2) hastanin taburcu oldugu belirlendi.
Kardiyak arrest disi nedenlerle mavi kod cagiris1 yapilan ve
KPR uygulanmayan acil/elektif entiibasyon yapilan 17(%32)
olgu degerlendirildiginde 5(%29,5) olgunun hastaneden taburcu
oldugu goriildii. Oliim gergeklesen olgularin 8’i yogun bakim
takiplerinde, 4’li ise yogun bakimlarda yer mevcut olana kadar
servis takiplerinde tekrar arrest oldular ve KPR sonucunda
eksitus kabul edildiler. Bu olgular i¢in tarafimiza tekrar mavi kod
verilmedi. Kardiyopulmoner resiisitasyon uygulanan ve solunum
arresti/genel durumu kritik endotrakeal entiibasyon endikasyonu
olan olgular karsilastirildiginda taburculuk ve eksitus oranlarina
bakildiginda istatiksel bir anlamlilik belirlenemedi(p=0,442)
(Tablo 6).
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Tablo 6. KPR gereksinimi olan ve olmayan olgularin taburculuk
ve eksitus oranlari agisindan karsilastirilmast

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

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

Kardiyak arrest nedeni ile KPR yapilan olgulardan 4 (%11,2) sinin
taburculuk sirasinda GKS skorlart 14+0.5, 6 ay sonraki SPS
degerleri de 1.25+0,5 olarak degerlendirildi. Solunum arresti
nedeni ile entiibe edilen ve elektif entiibasyon yapilan olgularin
5 (%29,5)’t (Tablo 6) taburcu edilirken GKS skorlar1 15, SPS
skorlari 1 olarak belirlendi.

TARTISMA

Bu ¢alismada 9 aylik bir donemde hastane i¢i mavi kod ¢agrilarinin
durumu incelenmistir. Verilen mavi kodlarm 23’14 (%19,2)
kardiyak arrest, 13’li (%10,8) solunum arresti, olarak mavi kod
arama kriterlerine tam uygun olarak saptanmistir. Diger ¢agrilar
ise acil tibbi ekip ¢agirma endikasyonu olan kritik hastanin elektif
entiibasyonu, damar yolu agilmasi ve mekanik ventilatdr ayari
gibi ‘mavi kod’ cagrilaridir. Buna ragmen mavi kod ekibinin
anons alanina ulagma siiresi ortalama 2.76+0,95 dakika olarak
saptanmuigtir.

Hastane i¢i kardiyak arrest insidansi son yillarda yapilan bazi
calismalarda su sekilde bildirilmistir; Amerika’da 2008-2017
yillar1 arasinda yilda 292.000 ya da 1000 hasta yatisinin 9-10’da
kardiyak arrest 7® Birlesik Krallik ‘da 2011-2013 yilinda,
her 1.000 hasta yatismnin 3.6’ sinda kardiyak arrest oldugu
aciklanmistir ©. Bizim hastanemizde ise c¢alismay1 kapsayan 9
aylik siiregte toplam 58.875 hasta yatisi ger¢eklesmis ve mavi kod
verilen kardiyak arrestlere gore hesaplandiginda 1.000 hastada
0.57 gibi bir oran elde edilmektedir. Ancak hastanemizde mavi
kod ¢agiris1 yapilmayan kardiyak arrest sayisi bilinmemektedir.
Yine de bunun bir diger nedeninin de ¢aligma siiresinin kisa olmasi
ve kayit tutmaktaki yetersizligin olabilecegi diisliniilmektedir.

Tiirkiye genelinde ¢esitli kurum hastanelerinden 180 kisinin
katildig1 bir anket c¢aligmasindan elde edilen bilgiler 1s1ginda
hastanelerin  %97,6’sinda hastane ici kardiyak arrestler icin
mavi kod (2222) sistemi mevcuttur. Ancak bu sistemin %71,9
oraninda aktiflendigi belirlenmistir . Ulkemizde yapilan baska
bir ¢aligmanin sonucuna gore hem kardiyak arrest gelismesi hem

Tiirk RESUSITASYON Dergisi
Turkish Journal of RESUSCITATION

ORIiJINAL MAKALE
TJIR 2022;1(1):19-34

genel durumda ani koétiilesme halinde en yakin telefondan “2222”
numarasi arandig1 ve bu arada ¢agri ve arama yapilan yerin bilgisi
tiim ekip tiyelerinin de ¢agri cihazlarina iletildigi bildirilmigtir 1.

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

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

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

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

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

Murat ve ark.!® ¢alismalarinda, mavi kod ¢agrisinin en ¢ok
yapildigt zaman diliminin 22-23 saatleri oldugunu tespit
etmiglerdir. Mavi kodun uygulanmasi neticesinde hastalarin
%353’1 kaybedilmis, %19’u ileri yasam destegine sevk edilmis
ve %28’inde genel durumda diizelme saglanmis. Caligmacilar
bu ¢alisma sonuglarina gére, mavi kod uygulamasinin, hastanede
yatan hastalarin sonuglarinda anlamli iyilesme ile iliskili
oldugunun altin1 ¢izerek, mavi kod’un hastane kalitesi, tip
etigi, yasal sorumluluk ve hasta giivenligi agisindan isabetli ve
vazgegilmez bir standart yontem oldugunu belirtmislerdir. 2021
yilinda yapilan yakin tarihli bir ¢alismada, 5306 kardiyak arrest
olgusunun %63.8 mesai saati i¢inde ve %36.2 mesai saati diginda
oldugu bildirilmis ve bu fark istatistiksel olarak anlamli degilken;
hafta sonu gece saatlerinde ise %64 kardiyak arrest orani
istatistiksel olarak anlamli fazla oldugu belirlenmistir V. Giincel
bir ¢alismada, 3422 kardiyak arrest olgusu incelenmis ve kardiyak
arrestlerin %76 oraninda hafta i¢i meydana geldigini bildirmis
ancak bu c¢alismacilarin yazilarinda hafta i¢i ve sonu arasindaki
farklih@r incelemedikleri tespit edilmistir ?. Her iki ¢alismada
da kardiyak arrest sikliginin hafta sonu ve mesai saati i¢inde
daha farkli olmasinin sagkalimla iliskisi bildirilmemistir®!-?,
Bizim calismamizda mavi kod ¢agrilarin %86,9 gibi bir oranda
hafta i¢i ve mesai saatlerinde oldugu bununla birlikte hafta sonu
ise %55 oraninda ve gece saatlerinde daha sik oldugu tespit
edilmistir. Sonuglarimiza gore hafta sonu gece ¢agrilarinin hafta
ici gece c¢agrilarindan istatistiksel olarak anlamli olmak iizere
daha fazla oldugu belirlenmistir. Spontan dolagimin geri doniisii
gece olan kardiyak arrest olgularinda giindiiz olan olgularla
karsilastirildiginda daha az oldugu tespit edilmesine ragmen bu
fark istatistiksel olarak anlamli bulunmamustir. Hafta i¢i ve sonu
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yapilan KPR uygulama sonuglarinin sagkalimla istatistiksel
anlamli iligkisinin olmadig1 gorilmiistiir.

Hastane i¢i kardiyak arrestlerde daha sik olarak ilk goriilen ritim
sok uygulanmayan ritim oldugu bilinmektedir *'®. Hastaneden
taburcu olana kadar, hayatta kalma, sok uygulanmayan ritmi olan
hastalarda sadece %10 iken ilk ritmi sok uygulanabilir olanlarda
bu oran yaklasik %50°dir 2, Ne yazik ki, baslangicta sok
uygulanan ritim olan hastalarin orani sadece %20°dir8,9,25.
Stankovic ve ark. ?® yaptiklari, 2780 kardiyak arrest sonuglarinin
analiz edildigi ¢alismada, ilk ritmi sok uygulanabilir olan 639
hastada SDGD oran1 %80, sok uygulanmayan ritmi olan 2783
hastada SDGD oran1 %41 bulunmustur. Hastane i¢i kardiyak arrest
hastalarinda, ilk sok uygulanan ritmin 6ngdriiciilerinin monitorize
izlenen hastalarda tanikli arrest ve spesifik kalp hastaliklart
icerdigi; daha ileri yas, kadin cinsiyet ve spesifik kardiyovaskiiler
olmayan hastaliklarin ise baslangicta sok uygulanmayan ritmin
ongoriiciileri oldugu tespit edilmistir.

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

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

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

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

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

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

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

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

Aim

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

Materials and Methods

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

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

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

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

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

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

Introduction

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

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

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

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

Method

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

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

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

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

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

Evaluation of Code Blue Information

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

STATISTICAL ANALYSIS

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

5. RESULTS

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

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

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

Table 2. Code Blue Call Places

15 cases with presyncope, 12 cases with chest pain, worsening - -
with chest pain, 8 cases with seizures, 2 cases falling from their Code Blue location n (%)
level, 2 cases hitting their head after falling from a height, and 1 Inpatient Services (n:63 %49,7)
call was a false Code Blue call. It was determined that 2 Code Blue h - S
cases who fell from height had cardiac arrest.  After excluding Orthopedics 13 (%10.2)
1 false Code Blue, 33 of the patients were discharged from the Infectious Diseases 9 (%7,1)
emergency department with the recommendation of outpatient S
control, and 7 were treated by hospitalization. While one patient Hematology-Oncology 8 (%6.3)
with cardiac arrest died in the emergency room, the other patient Pulmonology 8 (%6,3)
was transporteq to the? intensive care unit by providing Return of General Surgery 7 (%5.5)
Spontaneous Circulation (ROSC).
Neurosurgery 4 (%3,1)
On the other hand, 17 patients refused to be treated in the o
emergency department and the treatment was seized. Gastroenterology-Rheumatology 3 O024)
Eye diseases 3 (%2,4)
Table 1. Reasons To Make Code Blue Calls
Neurology 2 (%1,6)
Call Reason n (%) -
Gynecology and Obstetrics 2 (%1,6)
Cardiac arrest (2 cases without 23 (%181
hospitalization) (7%18,1) Cardiovascular Surgery 1 (%0,8)
Respiratory arrest 13 (%10,2) Ear, nose, and throat 1 (%0,8)
H ialysi i 1(°
Planned ETT in the critically ill 17 (%13,4) emodialysis Unit (%0.8)
Cardiology 1 (%0,8)
Vascular access 6 (%4,8) -
Intensive care 4 (%3,1)
Mechanical ventilator setting 4 (%3,1) Cases without hospitalization
:60 %47,2
Cases without hospitalization (o 047.2)
(After cardiac arrest and false code 57 (%44,9) Polyclinics 53(%41,7)
rule out) Hospital Garden 7 (%5.5)
False code 7 (%5,5)
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The time distribution of the Code Blue call is shown in
Table 3. It was determined that weekend night calls were
statistically significantly higher than weekday night calls
(p<0.001).

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

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

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

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

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

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

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

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

Table 5. Characteristics of CPR results and first rhythm

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

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

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

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

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

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

CPR cases 4(%11,2) 32(%388,8) 36(%100)
Respiratory
arrest o 0 o
and ETT 5(%29,5) 12(%70,5) 17(%100)
indication
Total 9(%17) 44(%83) 53 (%100)

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

DISCUSSION

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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