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OZET

Amacg

Mavi kod, hastane iginde acil miidahale gerektiren durumlarda
en kisa zamanda olay yerine ulasilmasini ve etkin miidahalenin
yapilmasini saglayan, evrensel acil durum kodudur. Bu
calismanin amaci, hastanemizdeki mavi kod bildirimleri ve
iceriklerini degerlendirmek, uygulamaya dikkat ¢cekmek ve hasta
gilivenligi agisindan dnemini vurgulamaktir.

Yontem

Manisa Celal Bayar Universitesi Hafsa Sultan Hastanesinde
Eyliil 2021-Eyliil 2023 tarihleri arasinda tutulan tiim mavi kod
formlar1 retrospektif olarak incelendi. Hastalarin demografik
ve tibbi bilgileri, mavi kod c¢agrilarinin verilme nedeni, ekibin
olay yerine ulagma siiresi, yapilan tim miidahale ve uygulamalar
kaydedildi.

Bulgular

Calisma siiresince toplam 50 mavi kod ¢agrisi oldugu belirlendi.
Bunlardan 19 tanesi mavi kod ¢agrisina uygun olarak goriildii.
Mavi kodlarda uygulanan kardiyopulmoner resiisitasyon (KPR)
sonucu 12 hasta (%63) eksitus kabul edilirken, 7 hastada (%36)
spontan dolagim saglandiktan sonra yogun bakim tinitesine nakli
saglanmistir.

Sonuc¢

Mavi kod kritik hastalarda sag kalim {izerine etkili bir
uygulamadir, dolayisiyla mavi kod verileri de hastanelerin
kalite standartlarini degerlendirmede 6nemli 6lgiitlerden biridir.
En kisa siirede egitimli ve tecriibeli ekiple uygulanan ileri
yasam destegi, insan hayatina gosterilen 6nem, saygi ve yasal
sorumluluk acisindan 6nemli bir standarttir.

Anahtar kelimeler: Mavi kod, yogun bakim, kardiyopulmoner
arrest, kardiyopulmoner resiisitasyon, hasta giivenligi
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ABSTRACT

Objective

Code blue is a universal emergency code that allows reaching the
scene as soon as possible and provides effective intervention in
situations requiring emergency intervention within the hospital.
The purpose of this study is to evaluate code blue notifications and
their contents in our hospital, draw attention to the application,
and emphasize the importance of the application in terms of
patient safety.

Method

All code blue forms kept at Manisa Celal Bayar University
Hafsa Sultan Hospital between September 2021 and September
2023 were examined retrospectively. Demographic and medical
information of the patients, the reason for the code blue calls, the
time it took for the team to reach the scene, and all interventions
and practices were recorded.

Results

Totally 50 code blue calls were identified during the study period.
Of these 19 were deemed appropriate for a code blue call. As
a result of cardiopulmonary resuscitation (CPR) performed in
code blue calls,12 patients (63%) were accepted as excitus,while
7 patients (36%) were transferred to the intensive care unit after
spontaneous circulation was returned.

Conclusion

Code blue data is an essential criterion in evaluating the quality
standards of hospitals and is an effective practice for survival
in critically ill patients. Advanced life support, applied by a
trained and experienced team in the shortest time possible, is an
essential standard regarding the importance, respect, and legal
responsibility shown to human life.

Keywords: Code blue, intensive care, cardiopulmonary arrest,
cardiopulmonary resuscitation, patient safety
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GIRIS

Mavi Kod, hastanelerde yasanabilecek ani dolagim ve solunum
durmasi halinde hastaya en kisa siirede miidahale edilmesini
saglamaya yonelik acil durum hastane kodudur. Kardiyak arrest,
diinya ¢apinda hastane i¢i morbidite ve mortalitede 6nemli bir yer
tutmaktadir®™. Hastane i¢i acil tibbi miidahaleye ihtiyag duyan
herkese en kisa siirede miidahale edilmesi hayati 5nem tagimaktadir.
Mavi kod ekibi hastanede kardiyopulmoner resiisitasyon (KPR)
konusunda deneyimli ve egitimli uzman hekim ve hemsirelerden
olusan miidahale ekibidir. Genellikle hastane igi olusturulan bir
¢agri sistemi aracilifiyla saglik calisani tarafindan verilen mavi
kod ile belirlenmis olan mavi kod ekibinin olay yerine en kisa
stirede ulasip, acil tibbi miidahaleye ihtiya¢ duyan kisiye gerekli
temel yasam desteginin baslanmasi ve devaminda ileri yasam
destegi verilmesi hedeflenmektedir. Mavi kod uygulamasi ilk
olarak ABD’de Kansas Bethany Tip merkezinde kullanilmaya
baslanmustir®. Ulkemizde ise profesyonel anlamda yaygin olarak
kullanilmast 2008 yilinda yiiriirlige giren “Saglikta Performans
ve Kalite Yonergesi Hizmet Kalite Standartlar1” ile baslamis,
2009 yilinda Saglik Bakanligi’nca yapilan resmi bir teblig ve 2011
yilinda yaymlanan Hasta ve Calisan Glivenligi Yonetmeligi’ne
gore hastanelerde uygulanmasi zorunlu hale getirilmistir®. Saglik
Bakanligi’'nca ulusal terminolojinin gelisimi ve uygulamanin
genellesmesi i¢in “2222” numarali uluslararasi telefon ile ¢agri
sisteminin kullanilmasi uygun goriilmiistiir. Uygulama siirecinde
yasam riski agisindan birgok unsur ve detay oldugundan siiregte
olusabilecek hata ve gecikmeler hasta giivenligi yoniinden ciddi
risk teskil etmektedir®. Bu ¢alismada hastanemizde yeni kullanima
baslanan Pager anons sistemi sonrast Eylil 2021- Eylil 2023
tarihleri arasinda hastanemizde mavi kod ¢agrisi verilen olgularin
retrospektif olarak ¢alisma ve isleyis stirecinin degerlendirilmesi
amagclanmigtir.

YONTEM

Calisma Manisa Celal Bayar Universitesi Hafsa Sultan
Hastanesi’'nde Eylil 2021 ile Eylil 2023 tarihleri arasinda
verilen tim mavi kod c¢agrilarinin retrospektif olarak incelenmesi
olarak planlanmis olup, Manisa Celal Bayar Universitesi Tip
Fakiiltesi Dekanlig1 Klinik Arastirmalar Etik Kurulu tarafindan
E-85252386-050.04.04-648293 sayili karar ile etik kurul onay1
alinarak yapilmistir.

Hastanemizde mavi kod uygulamasia 2014 yilinda baglanmustir.
Teknik olarak cagri sistemi Mart 2021 tarihi itibariyle 2222
numaralt anons aktivasyonu seklinde olmakta ve pager
cihazi araciligiyla ekibe anons ulastirilmaktadir. Ekip lideri
Anesteziyoloji ve Reanimasyon Anabilim Dali, i¢ Hastaliklar:
Anabilim Dal1 veya Gogiis Hastaliklar1 Anabilim Dali’nda gérevli
arastirma gorevlisi bir hekim olmaktadir. Diger ekip tyeleri iki
hemsireden olusmakta ve bu sayede mavi kod c¢agrisi sonrasi
3 kisilik bir ekibin olay yerine ulagmasi amaglanmaktadir. Ayni
giin igerisinde hastanede poliklinik binasindan sorumlu bir ekip,
yatan hasta servisleri ve goriintiileme merkezinin oldugu diger
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binada ise iki ekip goérevli olarak bulunmaktadir. Pager anons
sisteminin nasil kullanilacagina yonelik mavi kod ekibinde yer
alan tim personele kurum igerisinde European Resuscitation
Council’in giincel rehberleri baz alinarak egitim verilmistir. Pager
cihazinda ¢agrinin nereden yapildig1 hangi klinik ve kattan oldugu
goriilmektedir. Cagri sonrasinda en yakin mavi kod ekibi ¢agri
yapilan alana en kisa siirede ulasir ve baslamig olan temel yasam
destegi tedavi algoritmasini devralarak tedaviye devam eder.

Bu c¢aligmada hastaneye ait standart mavi kod formu iizerinde
yer alan hasta adi1 soyadi, yas, cinsiyet, tarih, mavi kodun verilis
saati, mavi kodun verildigi birim, mavi kod ekibinin olay yerine
ulagma siiresi, uygunsuz ¢agri durumu, KPR uygulamasi yapilip
yapilmadigi, KPR uygulanmigsa baglama ve sonlandirma zamani,
mavi kod sonucunda hastanin durumu bilgileri retrospektif
olarak incelemeye alindi. Verilen mavi kodlarda uygunsuz olarak
degerlendirilen ¢agrilar da olast nedenlerin arastirilmasi amaciyla
calismadan cikarilmamistir. Istatistiksel analiz icin; veriler
Microsoft Excel dosyasina kaydedilmis olup SPSS (Statistical
Package for Social Science) 23.0 paket programinda analiz
edilerek istatistikler tanimlayici istatistik olarak belirlenmistir.
Siklik gosteren veriler say1 (n) ve yiizde (%) ile gosterildi.

BULGULAR

Bu ¢alismada Eyliil 2021 ve Eyliil 2023 tarihleri arasinda toplam
50 adet “mavi kod” anonsu retrospektif incelemeye alindi. Pager
sistemi ile c¢agri verilen mavi kod olgularinin yas ortalamasi
59.78421,7 yil olarak belirlendi. Hastalarin yas dagilimlari
incelendiginde ise en diisiik yas 12, en yiiksek yas 83 yil olarak
tespit edilmistir. Demografik veriler Tablo 1°de 6zetlenmistir.

Tablo 1: Hastalarin demografik verileri

Olgular Kadin Erkek
Say1 (n) % 26 (%52) 24 (%48)
Yas Ortalamasi (y1l) 67.78+21,83 54.92+22,15

Mavi kod sistemine ulasan ¢agrilardan 21 tanesi polikliniklerden
(%42), 18 tanesi yatan hasta servislerinden (%36), 4 tanesi diyaliz
tinitesinden (%8), 2 tanesi kemoterapi tinitesinden (%4), 2 tanesi
radyoloji linitesinden (%4), 1 tanesi endoskopi iinitesinden (%2),
1 tanesi radyasyon onkolojisi {initesinden (%2), 1 tanesi de EMG
tinitesinden (%2) verilmistir.

Mavi kod verilen servisler incelendiginde; c¢agrilarin 3 tanesi
beyin ve sinir cerrahisi (%6), 3 tanesi iiroloji (%6), 2 tanesi kulak
burun bogaz (KBB) (%#4), 2 tanesi ortopedi (%4), 2 tanesi noroloji
(%4) ,1 tanesi gogiis hastaliklart (%2), 1 tanesi fizik tedavi ve
rehabilitasyon (FTR (%2), 1 tanesi genel cerrahi (%2), 1 tanesi
enfeksiyon hastaliklart (%2), 1 tanesi plastik, rekonstriktif ve
estetik cerrahi (PREC) (%2), 1 tanesi goz hastaliklari servisinden
(%2) verilmistir. Bu bilgiler Tablo 2 de dzetlenmistir.
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Tablo 2: Mavi kod ¢agrisi yapilan birimler ve ¢agri sayisi

Poliklinikler 21(%42) | Radyasyon onkolojisi | 1(%2)

Diyaliz Unitesi 4(%38) PREC servisi 1(%2)

Uroloji servisi 3(%6) | Gogiis hataliklart 1(%2)
servisi

Beyin cerrahisi 3(%6) FTR servisi 1(%2)

servisi

KBB servisi 2(%4) Genel cerrahi servisi | 1%2)

Ortopedi servisi | 2(%4) Enfeksiyon 1(%2)
hastaliklar1 servisi

Kemoterapi 2(%4) Tomografi ¢ekim 1(%2)

iinitesi odasi

Néroloji servis 2(%4) EMG iinitesi 1(%2)

Endoskopi 1(%2) MR {initesi 1(%2)

iinitesi

Go6z hastaliklart | 1(%2)

servisi

Verilen mavi kodlarin 31’inin (%62) uygunsuz mavi kod, 19’{iniin
(%38) gercek mavi kod oldugu belirlendi. En ¢ok karsilagilan
uygunsuz mavi koda neden olan durumun 14 defa ile (%45,1)
senkop oldugu goriildii. Diger sebeplerin ise 6 hastada (%19,3)
pager sisteminin yanlis kullanimindan kaynakli teknik ariza,
3 hastada (%9) hipoglisemi, 3 hastada (%9,6) nobet gecirme, 3
hastada (%9,6) alerjik reaksiyon, 1 hastada (%3,2) gdgiis agrisi
ve 1 hastada (%3,2) panik atak oldugu goriildii. Uygunsuz mavi
kodlari sadece 4 tanesinin (%12,9) mesai saatleri disinda verildigi,
kalan 27 tanesinin (%87,1) mesai saatleri i¢erisinde verildigi tespit
edildi. Uygunsuz mavi kodlarm verildigi servisler incelendiginde
19 tane (%61,2) ile en yliksek oranda polikliniklerden geldigi
goriilmistiir. Diger servisler ise ikiser cagri yapan (%6,4)
kemoterapi initesi, kan alma {nitesi ve ortopedi servisi, birer
¢agr1 yapan (%3,2) da FT), enfeksiyon hastaliklari, tiroloji servisi,
beyin ve sinir cerrahisi servisi, EMG iinitesi, MR {iinitesi olarak
tespit edilmistir.

Gergek anlamda mavi kod ¢agri kriterine uyan 19 hastadan
7 hastada (%36) etkin KPR sonrast spontan dolasim saglanmis
olup hastalarin yogun bakim iinitesine nakli saglanmistir. Diger
12 hastada (%63) KPR’ye yanit alinamay1p hastalar eksitus kabul
edilmigtir.

Mavi kod cagri kriterine uyan 19 cagridan sayica 3 tanesi
(%15.7) diyaliz tinitesinden, 3 tanesi beyin cerrahisi servisinden
(%15.7), 2 tanesi ortopedi servisinden (%10.5), 2’si KBB
servisinden(%10.5), 1 tanesi genel cerrahi servisinden (%5.2),
1 tanesi tomografi ¢ekim odasindan (%5.2), 1 tanesi iiroloji
servisinden (%5.2), 1 tanesi PREC servisinden (%5.2), 1 tanesi
radyasyon onkolojisinden (%5.2), 1 tanesi noroloji servisinden
(%5.2), 1 tanesi onkoloji poliklinik tinitesinden (%5.2), 1 tanesi
gogiis hastaliklart servisinden (%5.2), 1 tanesi gastroenteroloji
endoskopi iinitesinden (%5.2) verilmisgtir.
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Mavi kod gagrisinin baglatilmasi ani ile mavi kod ekibinin olay
yerine ulasmasi sonrasi mavi kod ¢agrisinin sonlandirilmast ani
arasinda gecen zaman, ekibin olay yerine ulagsma siiresi olarak
degerlendirildi. Ortalama olay yerine ulasma zamani 3 dakika
48 saniye (SS £2 dk 16 sn) olarak goriilmiistiir. Mavi kod ¢agrisi
baslatildiktan sonra mavi kod ekibinin olay yerine ulagma siiresi
0-3 dakika, 3-5 dakika ve 5 dakikadan fazla olmak tizere 3 grupta
incelendi. 24 mavi kod ¢agrisinda (%48) mavi kod ekipleri olay
yerine 0-3 dakika arasinda ulasirken, 13 ¢agrida (%26) ekip olay
yerine 3-5 dakikada ulagmistir (Tablo 3). Yalnizca 13 mavi kod
cagrisinda (%26) ekiplerin 5 dakikadan uzun siirede olay yerine
ulastig1 tespit edilmistir.

Tablo 3: Mavi Kod ekibinin olay yerine ulasma siiresi

Stire Say1
0-3 dk 24(%A48)
3-5dk 13(%26)
>5dk 13(%26)

TARTISMA

Mavi kod uygulamasi, hastane i¢i acil durumda en hizli miidahaleyi
saglamak i¢in kullanilan uluslararast acil durum kodudur. Mavi
kod hastanelerin kaliteli saglik hizmeti sunmalarinda 6nemli bir
olgtittiir.® Mavi kod ¢agrisinin baglatilmasi ile ekibin olay yerine
ulagma siiresi arasinda gecen siire dnemlidir. Cooper’in yapmis
oldugu caligmada 3 dakikadan Once resiisitasyonu baslayan
hastalarda resiisitasyon basarist %44,5 olarak bulunurken
3 dakikay1 asan siirelerde bu oran %19,5’e diistiigii belirtilmigtir®.
Oziitiirk ve ark. tarafindan 2014 yilinda yapilan bir ¢aligmada
mavi kod ¢agrisina ortalama ulagma siiresi 1:10 dakika, Koltka
ve ark. tarafindan 2008’de yapilan ¢alismada ortalama ulagma
stiresi 4:02 dakika, Canural ve ark. tarafindan 2009 yilinda
yapilan ¢alismada ortalama ulagma siiresi 8 dakika, Bal ve ark.
tarafindan 2010 yilinda yapilan ¢alismada ortalama ulasma siiresi
2:17 dakika, Mehel ve ark. 2010 yilinda yaptiklar1 ¢aligmada
ortalama ulasim siiresi 1:34 dakika olarak bulunmugtur®>789,
Bizim ¢aligmamizda, mavi kod ¢agrisinda %48 oraninda mavi
kod ekipleri olay yerine 0-3 dakika arasinda ulasirken, mavi kod
ekibinin tiim hastalara ortalama ulasim siiresi 3 dakika 48 saniye
olmasi nedeniyle, hedeflenen 0-3 dakika standardi agisindan
basarisizlik olarak degerlendirilmistir. Hastanemizde 2019 yilinda
Kacar ve ark. tarafindan yapilan ¢alismada olay yerine ulasma
stiresi 4.2 dakika olarak bulunmustur!®. Hastanemizde mavi kod
¢agrilar1 i¢in pager anons siteminin uygulanmaya baslamasi ve
es zamanli olarak kurum i¢i egitimler ve mavi kod ekip sayisinin
artirtlmasi ile slire 4 dakikanin altina indirilmistir. Bu agidan
onceki yillara gore bu siire mavi kod cagrilarina ulasma siiresi
bakimindan iyilesme olarak kabul edildi. Ancak yine de istenen
siire olan 3 dakikanin altina inebilmek ig¢in, diizenli araliklarla
tekrarlanan kurum i¢i mavi kod egitimlerinde olay yerine
ulagmanin 6nemi tekrar vurgulanmis, hali hazirdaki kaydedilen
ilerleme belirtilerek; ekipler daha hizli midahale etmek icin
motive edilmistir. Ilerleyen siirecte istenen siireye ulasilamamasi
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halinde mavi kod ekip sayisinin artirilmasi, bu parametreyi olumlu
yonde etkileyebilecek bir ¢dziim olarak degerlendirilebilir.

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 bildirilmigtirV.
Yapilan birgok calismada hastane i¢i kardiyak arrestlerde en sik
kargilasilan ritim sok uygulanmayan ritimlerdir®>!». Ancak sok
uygulanan ritimlerde sag kalim orani daha yiiksektir'?. Ozbilgin
ve ark. tarafindan yapilan c¢alismada %87,9 hastada ilk ritim
sok uygulanmayan ritim olarak belirlenmistir. Bu ¢aligmada ilk
ritmi sok uygulanmayan ritim olan toplam 211 kardiyak arrest
hastasinin 113’{inde spontan dolasim saglanamamustir. lk ritmi
soklanabilir ritimde olan 29 hastanin 21’inde ise spontan dolasim
saglanmigtir™. Calismamizda retrospektif olarak incelen mavi
kod formlarinda ritim bilgisi yeterli sekilde doldurmadigi igin
soklanabilir veya soklanamaz ritim analizi yapilamadi. Mavi kod
¢agris1 yonetiminde, ritim analizinin en erken donemde yapilmasi
ve uygun tedavi yontemleri ile miidahale edilmesi, ileri yasam
desteginde Onemli ve sag kalim iizerinde etkili bir adimdir.
Kurum igi yapilacak toplantilarda formlarin diizenli ve eksiksiz
tutulmasi ile soklanabilir ve soklanamaz ritim hakkinda bilgi
sahibi olunabilecegi vurgulanmasi amaglanmustir.

Hastanemizdeki pager sistemine diisen 50 mavi koddan 31 tanesi
(%62) uygunsuz ¢agri olarak degerlendirilmistir. Uygunsuz ¢agri
verilen hastalarin ilk miidahaleleri 6ncelikli olarak olay yerinde,
daha sonra acil serviste yapilmistir. Bu siirecte mavi kod ekibi de
hastanin durumu stabil hale gelene kadar yaninda bulunmaktadir.
Bu zaman siirecinde ekip uygunsuz kod verilen hastanin yaninda
bulundugu i¢in hem is giicii kayb1 olusmakta hem de ayni zaman
diliminde hastane i¢inde verilebilecek bagska mavi kod ¢agrisina
miidahalede yetersizlik olugsmakta ve olay yerine ulasma siiresi
gecikmektedir. Hastane igindeki c¢agri sistemine adaptasyon
siireci ve uygunsuz cagrilarin fazla olmasi hedef siireye
ulagsmada basarisizligin baslica nedenlerinden sayilabilir. Zaman
icerisinde yeni sistemin iyilestirilmesi, kurum igi egitimlerin
yayginlastirilmasi, mavi kod ekip sayisinin artirilmast ve
kullanicilarin zamanla uygulamay1 benimsemesi ile hedeflenen
siirelere ulasilacagi 6ngoriilmektedir.

Mavi kod uygulamalarinin arastirildigi birgok ¢alismada yapilan
mavi kod g¢agrilarinin biiyiik ¢ogunlugunu arrest dist ¢agrilarin
olusturdugu belirlenmistir®®'9,  Ulkemizde yapilan gesitli
¢alismalarda; Malatya Devlet Hastanesi’nde yapilan bir calismada
yanlis ¢agri orani %10, Arnavutkdy Devlet Hastanesi’nde yanlis
¢agr1 orant %18 ve Carsamba Devlet Hastanesi’nde yanlis ¢agri
orani %4 olarak bildirilmistir?.

Sonug olarak mavi kod ¢agr1 sistemi i¢in 6ngoriilen siire 3 dakika
ve altidir. Calismamizda bu siire 3 dakika 48 saniye olarak
bulunmustur. Yeni kullanima baglanan pager anons sistemine
uyum ve genisletilmis mavi kod ekibinin adaptasyon siireci ile
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hedeflenen siire olan 3 dakikanin altina erisebilmek i¢in mavi kod
ekibine diizenli egitimler vermek ve aylik planlama toplantilari ile
aksayan ekip galismalar1 organize etmek hedeflenmektedir.

Calismadaki uygunsuz mavi kod oraninin yiiksek olmasini
onlemek amaciyla kurumdaki tiim personele etkin hizmet igi
egitim verilerek uygunsuz mavi kod ¢agrilarinin azaltilmasina
yonelik ¢aligmalar diizenli araliklarla devam etmektedir.

Calismamizda mavi kod c¢agri kriterine uygun 19 ¢agridan
7 tanesinin olay yerinde etkin miidahale ile KPR yanit alindig1 ve
yogun bakim {nitesine transfer edildigi goriilmiistiir. Bu da mavi
kod sisteminin ve deneyimli ekiplerinin olmasinin dnemini bir kez
daha vurgulamaktadir.

Pager anons siteminin dogru ve etkin kullanilmasi, mavi kod
ekibinin genisletilmesi ve hizmet i¢i egitimlerin devam ettirilmesi
vasitast ile, olay yerine ulasma siiresinin 3 dk altina inecegi ve
hastanemizde kardiyak arrest sonrast sag kalim oranlarinin daha
cok artacagi kanaatindeyiz.

SONUC

Mavi  kod  wverileri hastanelerin  kalite  standartlarini
degerlendirmede 6nemli bir 6l¢ittiir ve kritik hastalarda sag kalim
tizerine etkili bir uygulamadir. Hastaya hizli erisim kaliteli sag
kalim agisindan 6nemlidir ve burada pager anons sistemi olduk¢a
etkindir. En kisa siirede, egitimli ve tecriibeli bir ekiple uygulanan
etkili KPR, insan yasamina verilen dnemin ve kaliteli saglik
hizmetinin bir gostergesidir.
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ABSTRACT

Objective

Code blue is a universal emergency code that allows reaching the
scene as soon as possible and provides effective intervention in
situations requiring emergency intervention within the hospital.
The purpose of this study is to evaluate code blue notifications and
their contents in our hospital, draw attention to the application,
and emphasize the importance of the application in terms of
patient safety.

Method

All code blue forms kept at Manisa Celal Bayar University
Hafsa Sultan Hospital between September 2021 and September
2023 were examined retrospectively. Demographic and medical
information of the patients, the reason for the code blue calls, the
time it took for the team to reach the scene, and all interventions
and practices were recorded.

Results

Totally 50 code blue calls were identified during the study period.
Of these 19 were deemed appropriate for a code blue call. As
a result of cardiopulmonary resuscitation (CPR) performed in
code blue calls,12 patients (63%) were accepted as excitus,while
7 patients (36%) were transferred to the intensive care unit after
spontaneous circulation was returned.

Conclusion

Code blue data is an essential criterion in evaluating the quality
standards of hospitals and is an effective practice for survival in
critically ill patients. Advanced life support, applied by a trained
and experienced team in the shortest time possible, is an essential
standard regarding the importance, respect, and legal responsibility
shown to human life.

Keywords: Code blue, intensive care, cardiopulmonary arrest,
cardiopulmonary resuscitation, patient safety

INTRODUCTION

Code Blue is an emergency hospital code that ensures that
the patient is intervened as soon as possible in case of sudden
circulatory and respiratory arrest that may occur in hospitals.
Cardiac arrest occupies an essential place in in-hospital morbidity
and mortality worldwide®. It is vital that anyone who needs in-
hospital emergency medical attention is treated as soon as possible.
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The code blue team is an intervention team consisting of specialist
physicians and nurses experienced and trained in cardiopulmonary
resuscitation (CPR) in the hospital. It is aimed that the blue code
team, which is determined by the blue code given by the healthcare
worker through a call system usually created within the hospital,
will reach the scene as soon as possible, start the necessary basic
life support to the person in need of urgent medical intervention,
and then provide advanced life support. The code blue application
was first used at the Kansas Bethany Medical Center in the United
States®. In our country, its widespread use in the professional
sense started with the "Health Performance and Quality Directive
Service Quality Standards" that entered into force in 2008.
According to an official communiqué made by the Ministry of
Health in 2009 and the Patient and Employee Safety Regulation
published in 2011, it has been made mandatory to be applied in
hospitals®. The Ministry of Health has deemed it appropriate
to use the international telephone call system "2222" to develop
national terminology and generalize practice. Since there are
many factors and details regarding life risk in the application
process, errors and delays that may occur in the process pose a
serious risk in terms of patient safety™®. In this study, it was aimed
to retrospectively evaluate the 2-year operation and operation of
the blue code announcement system in the cases who were given
a code blue call in our hospital between September 2021 and
September 2023 after the Pager announcement system, which was
newly started to be used in our hospital.

METHODS

The study was conducted by the Clinical Research Ethics
Committee of Manisa Selar Bayar University School of Medicine
in accordance with decision E-85252386-0500. 04-648293, which
retrospectively analyzed all blue code calls made at Hafsa Sultan
Hospital of Manisa Selar Bayar University from September 2021
to September 2023. The blue code application was started in our
hospital in 2014. Technically, the call system as of March 2021 is
in the form of announcement activation with number 2222, and
the announcement is delivered to the team via a pager device. The
team leader is a research assistant physician in the Department
of Anesthesiology and Reanimation, Department of Internal
Medicine, or Department of Chest Diseases. The other team
members consist of two nurses, aiming for a team of 3 people to
arrive at the scene after a code blue call. On the same day, two
teams are responsible for the hospital's outpatient clinic building,
the inpatient services, and the imaging center in another building.
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Training on how to use the pager announcement system has been
provided to all code blue team personnel based on the institution's
current guidelines of the European Resuscitation Council. The
device shows where the call is made from and which clinic and
floor it is from. The nearest blue code team reaches the area where
the call is made as soon as possible and takes over the basic
life support treatment algorithm that has started and continues
the treatment. In this study, information such as patient's name,
surname, age, gender, date, time of blue code assignment, unit
where blue code was assigned, time taken for the blue code team
to reach the scene, inappropriate call situation, whether CPR was
performed or not, starting and ending time if CPR was performed,
and information about the patient's condition after the blue code
were retrospectively examined on the standard blue code form
belonging to the hospital. Calls evaluated as inappropriate in the
given blue codes were not excluded from the study to investigate
possible reasons. For statistical analysis, the data were saved in a
Microsoft Excel file and analyzed in the SPSS (Statistical Package
for Social Science) 23.0 package program, and the statistics were
defined as descriptive statistics. Data showing frequency were
presented with a number (n) and percentage (%).

RESULTS

In this study, a total of 50 "code blue" announcements
between September 2021 and September 2023 were examined
retrospectively. The average age of code blue cases called with
the Pager system was determined as 59.78421.7 years. When the
age distribution of the patients was examined, the lowest age was
12, and the highest age was 83. Demographic data are summarized
in Table 1.

Table 1: Demographic data of patients

Cases Female Male
Number (n) % 26(%52) 24(%48)
Mean age (years) 67.78+21,83 54.92+22,15

Of the calls reaching the blue code system, 21 were from
polyclinics (42%), 18 were from inpatient services (36%), four
were from the dialysis unit (8%), two were from the chemotherapy
unit (4%), and two were from the radiology unit (4%). One was
given from the endoscopy unit (2%), one was from the radiation
oncology unit (2%), and one was from the EMG unit (2%).

When the services given the blue code are examined, three of the
calls were for neurosurgery (6%), three for urology (6%), two for
ear, nose, and throat (ENT) (4%), two for orthopedics (4%), two for
neurology (4%), one for chest diseases (2%), one physical therapy
and rehabilitation (PTR) (2%), one general surgery (2%), one
infectious disease (2%), one plastic, reconstructive and aesthetic
surgery (PRS) ( 2%), one from the ophthalmology service (2%).
This information is summarized in Table 2.
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Table 2: Units that called blue code and number of calls

Polyclinic Units | 21(%42) | Radiation oncology 1(%2)
unit

Dialysis unit 4(%8) PRS ward 1(%2)

Urology ward 3(%6) Chest diseases ward 1(%2)

Neurosurgery 3(%6) PTR ward 1(%2)

ward

ENT ward 2(%4) General surgery ward | 1%2)

Orthopedics ward | 2(%4) Infectious diseases 1(%2)
ward

Chemotherapy 2(%4) CT Scan unit 1(%2)

unit

Neurology ward | 2(%4) EMG unit 1(%2)

Endoscopy unit 1(%2) MRI Scan unit 1(%2)

Ophthalmology | 1(%2)

ward

It was determined that 31 (62%) of the blue codes given were
inappropriate blue codes, and 19 (38%) were accurate blue codes.
It was observed that syncope was the most common inappropriate
code blue situation, occurring 14 times (45.1%). Other reasons
included technical malfunctions due to incorrect use of the pager
system in 6 patients (19.3%), hypoglycemia in 3 patients (9%),
seizure in 3 patients (9.6%), allergic reaction in 3 patients (9.6%),
chest pain in 1 patient (3.2%), and panic attack in 1 patient
(3.2%). It was found that only four inappropriate code blues
(12.9%) were given outside working hours, while the remaining
27 (87.1%) were given during working hours. When the services
where inappropriate code blues were given were examined, it was
observed that the highest number, 19 (61.2%), came from the
outpatient clinics. Other services, on the other hand, have been
identified as chemotherapy units making two calls each (6.4%),
blood collection units and orthopedic services, and one call each
(3.2%) for FT), infectious diseases, urology services, brain and
neurosurgery services, EMG units, and MR units.

In reality, among 19 patients who met the criteria for a code blue
call, spontaneous circulation was achieved after effective CPR in
7 patients (36%), and the patients were transferred to the intensive
care unit. In the other 12 patients (63%), CPR was unsuccessful
and they were declared deceased.
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Out of the 19 code blue calls that met the criteria, 3 (15.7%) were
from the dialysis unit, 3 (15.7%) from the neurosurgery service,
2 (10.5%) from the orthopedics service, 2 (10.5%) from the ENT
service, 1 (5.2%) from the general surgery service, 1 (5.2%) from
the CT scan room, 1 (5.2%) from the urology service, 1 (5.2%)
from the plastic surgery service, 1 (5.2%) from the radiation
oncology service, 1 (5.2%) from the neurology service, 1 (5.2%)
from the oncology clinic, 1 (5.2%) from the pulmonology service,
and 1 (5.2%) from the gastroenterology endoscopy unit.

The time between the initiation of the code blue call and the arrival
of the code blue team at the scene was considered as the team's
response time. After initiating the code blue call, the time for the
code blue team to arrive at the scene was analyzed in 3 groups:
0-3 minutes, 3-5 minutes, and more than 5 minutes. In 24 code
blue calls (48%), the code blue teams arrived at the scene within
0-3 minutes, while in 13 calls (26%), the team arrived within 3-5
minutes (Table 3). Only in 13 code blue calls (26%) it was found
that the teams arrived at the scene after more than 5 minutes. The
average time to arrive at the scene was 3.48 minutes.

Table 3: Code blue team to arrive at the scene
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Time interval Number

0-3 min 24(%48)

3-5 min 13(%26)

>5 min 13(%26)
DISCUSSION

The blue code application is an international emergency code
that ensures the fastest response in hospital emergencies. The
blue code is an essential indicator for hospitals to provide quality
health services. The time between initiating the blue code call and
the team's arrival at the scene is crucial. In a study by Cooper, it
was found that the success rate of resuscitation in patients whose
resuscitation started before 3 minutes was 44.5%, while this
rate dropped to 19.5% for times exceeding 3 minutes. In a study
conducted by Oziitiirk et al. in 2014, the average response time to
a blue code call was 1:10 minutes, while in a study by Koltka et al.
in 2008, the average response time was 4:02 minutes, in a study by
Canural et al. in 2009, the average response time was 8 minutes,
in a study by Bal et al. in 2010, the average response time was
2:17 minutes, and in a study by Mehel et al. in 2010, the average
response time was found to be 1:34 minutes. In our study, it was
considered a failure in terms of the targeted 0-3 minute standard as
the blue code teams arrived at the scene within 0-3 minutes in 48%
of blue code calls, but the overall response time for the blue code
team to reach all patients was 3:48 minutes. In a study conducted
by Kagcar et al. in our hospital in 2019, the response time to the
scene was found to be 4.2 minutes. The implementation of the
pager announcement system for blue code calls in our hospital has
started; along with increasing the number of in-house trainings
and the blue code team, the time has been reduced to less than 4
minutes. In this respect, this time was considered an improvement
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compared to previous years in terms of reaching blue code calls.
However, to reduce the desired time to below 3 minutes, the
importance of reaching the scene in regularly repeated in-house
code blue training has been emphasized again, and the teams
have been motivated to intervene more quickly by indicating the
current recorded progress. If the desired time cannot be reached
in the future, increasing the number of code blue teams can be
considered as a solution that could positively affect this parameter.
According to the American Heart Association data, in-hospital
cardiac arrests in the United States mostly occur with a rhythm
where shock is not applied (asystole or pulseless electrical
activity)V, In many studies, rhythms where shock is not applied
are the most common in in-hospital cardiac arrests'>'>, However,
survival rates are higher in rhythms where shock is applied?.
In the study conducted by Ozbilgin et al., it was determined that
87.9% of the patients had a rhythm where shock was not applied
as the first rhythm. In patients with rhythms where the shock was
not applied, spontaneous circulation could not be achieved in 113
out of 211 patients with cardiac arrest. In patients with shockable
rhythms, spontaneous circulation was achieved in 21 out of 29
patients with cardiac arrest. In our study, due to insufficient
completion of rhythm information in the blue code forms that
were retrospectively examined, an analysis of shockable or non-
shockable rhythms could not be performed. Early recognition and
intervention of shockable rhythms when responding to blue code
interventions is an essential and effective step in advanced life
support and survival. In internal meetings, it should be emphasized
that keeping forms organized and complete and being informed
about the shockable and non-shockable rhythms records can be
used for effective intervention in advanced life support. Out of
50 blue codes received by the hospital's pager system, 31 (62%)
were evaluated as inappropriate calls. The initial interventions for
patients receiving inappropriate calls were prioritized at the scene
first and then in the emergency department. During this process,
the blue code team stays with the patient until their condition
stabilizes. Due to the team's presence with the patient receiving the
inappropriate code during this time, there is a loss of workforce
and inadequacy in responding to other potential blue code calls
within the hospital during the same time frame, resulting in
delayed response times. The adaptation process to the call system
within the hospital and the high number of inappropriate calls
can be considered as the main reasons for the failure to achieve
the target time. It is anticipated that over time, by improving the
new system, expanding internal training, increasing the number of
blue code teams, and users gradually adopting the application, the
targeted time frames will be successfully achieved.

In many studies investigating blue code applications, it has been
determined that the majority of these calls consist of non-arrest
calls. In various studies conducted in our country, such as a study
conducted at Malatya Stae Hospital, the rate of incorrect calls was
reported as 10%.
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As a result, the anticipated time for the blue code call system is 3
minutes or less. In our study, this time was found to be 3 minutes
48 seconds. In order to reach below the targeted time of 3 minutes
with the adaptation process of the new pager announcement
system and the expanded blue code team, it is aimed to provide
regular training to the blue code team and organize monthly
planning meetings to address team deficiencies.

To prevent the high inappropriate blue code rate in the study,
effective in-service training is provided to all personnel in the
institution, and efforts to reduce inappropriate blue code calls
continue at regular intervals.

Our study observed that out of 19 blue code calls that met the
criteria, effective intervention was received on-site with CPR
response and transferred to the intensive care unit in 7 cases. This
again emphasizes the importance of the blue code system and
experienced teams.

We believe that with the correct and effective use of the pager
announcement system and ongoing training for the expanded blue
code team, the response time to the scene will decrease to under 3
minutes in units where in-service training continues, and survival
rates will increase significantly.

CONCLUSION

Blue code data is an essential criterion in evaluating hospitals'
quality standards and is an effective practice for survival in
critical patients. Rapid access to the patient is essential for quality
survival, and the pager announcement system is highly effective
in this regard. Effective CPR, when applied by a trained and
experienced team as soon as possible, indicates the importance of
human life and health care quality.
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