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OZET

Amag

Covid-19 aeresol yoluyla bulasan ve siklikla mortal seyreden
bir hastaliktir. Hastalifin seyri esnasinda siklikla hipoksi
veya tromboembolik olaylara bagli olarak ani kardiyak arrest
(KA) gelisebilmekte ve kardiyopulmoner resiisitasyon (KPR)
uygulanmast gerekmektedir. Cagirilan mavi kod ekiplerinin
hastaya yaklagimlari sirasinda kendi giivenliklerini saglamalar1
onemlidir. Bu durum hastaya miidahaleyi geciktirmekte ve
restisitasyonun etkinligini simirlayabilmektedir. Bu calisma
ile Covid-19 tanili KA olgularinda mavi kod deneyimlerimizi
sunmay1 amagcladik.

Yontem

Etik Kurul Onay1 alindiktan sonra pandemi oncesi 1 Mart 2019
- 29 Subat 2020 tarihleri arasinda servislerden ve pandeminin
baslamasiyla 1 Mart 2020 - 1 Mart 2021 tarihleri arasinda Covid-19
servislerinden gelen mavi kod cagrilart retrospektif olarak
incelendi. Hastalarin demografik verileri, mavi kod ekibinin olay
yerine ulagma siiresi, arrestin tipi, yapilan miidahaleler, arrest
ritmi, resiisitasyon siiresi ve resiisitasyon sonucu kaydedildi.

Bulgular

Pandemi Oncesi 12 mavi kod c¢agrisi yapilirken, pandemi
esnasinda toplam 25 hasta i¢in mavi kod c¢agrisi yapildigi
saptandi. Demografik veriler incelendiginde pandemi Oncesi
hastalarmn biiyiik ¢cogunlugu erkek iken, pandemi sonrasi kadin
erkek orani benzerdi. Yas ortalamalarina bakildiginda ise pandemi
oncesi 61.58 + 8.6 iken pandemi doneminde 72.25 + 10.7 idi
(p<0.01). Pandemi &ncesi mavi kod ekibinin olay yerine ulagsma
siiresi ortalama 2.5 + 1.3 iken pandemi esnasinda 3.44 + 1.7
dakika idi (p<0.007). Hastalarin hepsinde kanser, serebrovaskiiler
hastalik daha sik olmak iizere yandas hastaliklar mevcuttu.
Pandemi 6ncesi KA kardiyak nedenlere bagl gelisirken, pandemi
esnasinda siklikla solunumsal nedenlere bagli olarak gelistigi
izlendi. Baslangi¢ arrest ritimleri ise pandemi Oncesi %60
pandemi doneminde ise %72,7 oraninda asistoli olarak izlendi.
Kardiyopulmoner resiisitasyon (KPR) siiresi her iki donemde
benzer olarak saptandi. KPR’ye yanit pandemi ddneminde
oncesine gore daha diisiik saptandi.
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Sonug¢

Mavi kod ekibimiz c¢agriya kisisel koruyucu ekipmanlarim
(KKE) giyerek gitmektedirler. Hem ekipmanlari giymek hem
de bu kiyafetlerle hareket etmek zor olmasina ragmen olmasi
gerekenden ¢ok az bir gecikmeyle olay yerine ulagmislar ve gerekli
miidahaleleri yapmislardir. Pandemi doneminde giivenlikle ilgili
olabilecek gecikmeleri dnlemek i¢in KA riski olan hastanin erken
taninmas1 ve hastaya primer bakan ekibin giivenli temel yasam
destegi uygulamalari ile ilgili olarak egitilmesinin uygun olacagi
kanaatindeyiz. Ancak Covid 19’un 6nlenmesi ve tedavi edilmesi
gii¢ olan hipoksi ve tromboembolik olaylara neden olmasinin da
KPR basarisini etkileyecegini unutmamaliyiz.

Anahtar Kelimeler: Pandemi, Kardiyak Arrest, Mavi Kod,
Kardiyopulmoner Resiisitasyon

ABSTRACT

Objective

The coronavirus disease-2019 (COVID-19) is transmitted by
aerosol and often mortal. During the course of the disease,
sudden cardiac arrest (CA) may develop, often due to hypoxia
or thromboembolic events, and cardiopulmonary resuscitation
(CPR) is required. It is important that the code blue teams that
are called to ensure their own safety during their approach to the
patient. This situation delays the intervention to the patient and
may limit the effectiveness of resuscitation. With this study, we
aimed to present our code blue experiences in CA cases diagnosed
with Covid-19.

Methods

After the Ethics Committee Approval was obtained, the code blue
calls from the wards between March 1, 2019 and February 29,
2020 before the pandemic and from the Covid-19 wards between
March 1, 2020 and March 1, 2021, with the onset of the pandemic,
were retrospectively analysed. Demographic data of the patients,
time of arrival of the code blue team to the scene, type of arrest,
interventions, arrest rhythm, resuscitation period and resuscitation
results were recorded.
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Results

While 12 code blue calls were made before the pandemic, it was
determined that code blue calls were made for a total of 25 patients
during the pandemic. When the demographic data were examined,
the majority of the patients were male before the pandemic, while
the female-to-male ratio was similar after the pandemic. When the
mean age was 61.58 + 8.6 before the pandemic, it was 72.25+ 10.7
during the pandemic period (p<0.01). While the mean time for the
code blue team to reach the scene was 2.5 + 1.3 minutes before
the pandemic, it was 3.44 £ 1.7 minutes during the pandemic
(p<0.007). All of the patients had concomitant diseases, including
cancer and cerebrovascular disease more frequently. While CA
developed due to cardiac causes before the pandemic, it was
observed that it often developed due to respiratory causes during
the pandemic. Initial arrest rhythms were observed as asystole at a
rate of 60% before the pandemic and 72.7% during the pandemic
period. Cardiopulmonary resuscitation (CPR) duration was found
to be similar in both periods. The response to CPR was found to
be lower during the pandemic period than before.

Conclusion

Our code blue team goes to the call wearing their personal
protective equipment (PPE). Although it was difficult both to
wear the equipment and to act with these clothes, they reached the
scene with minimum delay and made the necessary interventions.
Our opinion is that early identification of the patient with CA risk
and training of the primary care team about safe basic life support
practices would be appropriate in order to prevent delays that
may be related to safety during the pandemic period. However,
we should not forget the fact that Covid 19 causes hypoxia and
thromboembolic events, which are difficult to prevent and treat,
will also affect the success of CPR.

Keywords: Pandemic, Cardiac Arrest, Code blue,
Cardiopulmonary resuscitation

GIRIiS

2019 yilmin Aralik ayindan bu yana diinyada yeni tip coronaviriis
19 tiiri ortaya ¢iktt ve bu tiir siddetli bir salgina neden oldu.!V
Ulkemizde de ilk vaka Mart 2020 de bildirilmistir. Semptomlari
hafif st solunum yolu belirtilerinden siddetli pnémoni ve akut
solunum yetmezligine kadar gidebilen genis bir yelpazeyi
kapsar ve siklikla 6liimciil seyreder.? Covid-19 aeresol yoluyla
bulagan bir hastaliktir. Hastaligin seyri esnasinda siklikla
hipoksi, tromboembolik olaylar veya Covid 19 tedavisinde
(hidroksiklorokin vb) kullanilan ilaglara bagli olarak ani KA
gelisebilmekte ve KPR uygulanmasi gerekmektedir.® Hastane ici
kardiyak arrest (HIKA) olgularina cagirilan mavi kod ekiplerinin
hastaya yaklagimlar1 sirasinda kendi giivenliklerini saglamalar1
6nemlidir.®’ Bu durum hastaya miidahaleyi geciktirmekte ve
restisitasyonun etkinligini sinirlayabilmektedir.

Aragtirmanmizda, Covid-19 servisinde yatan ve HIKA nedeniyle
mavi kod cagrisi yapilan hastalardaki deneyimlerimizi sunmay1
amagcladik.
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GEREC VE YONTEM

Mersin Universitesi Klinik Arastirmalar Etik Kurul Onami
(18.05.2021-369) alindiktan sonra 1 Mart 2020 —1 Mart 2021
tarihleri arasinda (pandemi esnasinda) Covid-19 servislerinden
gelen mavi kod cagrilart retrospektif olarak incelendi. Ayni
zamanda karsilagtirma yapabilmek amactyla 1 Mart 2019 — 29
Subat 2020 tarihleri arasinda (pandemi Oncesi) hastane i¢i mavi
kod ¢agrilar1 da retrospektif olarak tarandi.

Hastanemizde KA durumlarinda Avrupa Resiisitasyon Dernegi’nin
(ERC) olusturdugu algoritmalar kullanilmaktadir.® Pandemi
stirecinde de Covid 19 tanili hastaya KPR uygulamalar1 ve KKE
kullanimt ile ilgili olarak ERC’nin kilavuzlari temel alinarak
saglik calisanlarina egitimler verilmistir. Arrest varliginda
miidahale i¢in cagrilan Mavi Kod ekibi yaklasik 3 dakika
icerisinde olay yerine ulagmakta ve algoritma dogrultusunda
hastaya miidahale etmektedir. Mavi kod ekip tiyeleri i¢in KKE’ler
acil cantasinin yaninda hazir bulundurulmakta ve cagri geldiginde
mavi kod ekibi disindakiler tarafindan KKE’leri giyinmelerine
yardimcr olunmaktadir. Boylece giyinme i¢in harcanan zaman
kisaltilmaktadir. Her miidahale sonunda ekip mavi kod c¢agri
formu doldurmaktadir. Bu forma olay yerine ulagma siiresi,
arrestin  tipi  (kardiyak, solunumsal), yapilan midahaleler
(entiibasyon, kompresyon, defibrilasyon, ilag uygulamalar1) arrest
ritmi, restiisitasyon siiresi ve sonucu kaydedilmektedir.

Arastirmamizda hastalarin demografik verileri ve KPR ile ilgili
veriler hasta dosyalart ve mavi kod ¢agri formlarindan elde
edilmistir. Ayrica spontan dolasimi geri dénen (SDGD) ve Covid
Yogun Bakim Unitesine (C-YBU) alinan olgular da arastirilarak
prognozlar1 C-YBU kayit formlari incelenerek tespit edilmistir.
Toplanan veriler dijital ortama aktarilarak istatistiksel analiz
yapildi. Anlamlilik diizeyi i¢in p<0.05 kabul edildi.

BULGULAR

Inceleme sonucunda pandemi oncesi (1 Mart 2019 ve 29 Subat
2020) hastanemiz servislerinde yatan hasta sayist 39710 idi.
Bu donemde servislerden sadece 12 Mavi Kod cagrisi alindi ve
bu olgulardan 10’unda KA tespit edildi (HIKA oran1 % 0.025).
Pandemi esnasinda (1 Mart 2020 — 1 Mart 2021) Covid-19
servisinde yatan hasta sayis1 toplam 2414 idi. Mavi kod c¢agrisinin
25 hasta icin yapildig1 saptandi. Bu hastalarin 22’sinde KA (HIKA
orant % 0.9) saptanirken, diger 3’linde ise arrest gelismedigi
yanlis ¢cagri oldugu izlendi. Pandemi dncesi ve pandemi esnasinda
KA gelisen olgu sayilaria bakildiginda pandemi siirecinde arrest
gelisme orani istatistiksel olarak anlamli derecede daha yiiksek idi
(p<0.05).

Demografik veriler incelendiginde pandemi 6ncesi KA gelisen
hastalarin biiyiik cogunlugu erkek iken, pandemi esnasinda kadin
erkek oraninin birbirine yakin oldugu izlendi (Tablo 1). Yas
ortalamalarina bakildiginda ise pandemi doneminde KA gelisen
hastalarin pandemi 6ncesine gore daha ileri yas grubunda oldugu
tespit edildi (p<0.01) (Tablo 1).
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Tablo 1: Hastalarin demografik verileri

medelfn Pandemi
Oncesi
Yatan Hasta Sayis1 39710 2414
Mavi Kod Cagris1 12 25
KA olan vaka sayis1 (%) 10 (0,025) 22 (0,9)*
Yas Ortalamasi (£ Ss) (yil) 61.58 £8.6 72.25+10.7*
Cinsiyet Kadin 3 (% 25) 12 (% 54,6)
Erkek 9 (% 75) 10 (% 45.,4)
*<0.01

Yandas hastalik varligi incelendiginde pandemi oncesi donemde
siklikla  serebrovaskiiler hastalik, diyabet, hipertansiyon
izlenirken, pandemi esnasinda malinite, hipertansiyon, koroner
arter hastaliginin 6n planda oldugu saptanmistir (Tablo 2).

Tablo 2: KA gelisen hastalarin yandag hastaliklart
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Mavi kod ekibinin olay yerine ulagsma siireleri incelendiginde
pandemi 6ncesi donemde 2.5+ 1.3 dakika iken pandemi doneminde
siirenin 3.44 £ 1.7 dakika oldugu tespit edildi. Istatistiksel olarak
anlamli idi (p<0.007) (Tablo 3).

Pandemi oncesi donemde hastalarin % 80’1 kardiyak, pandemi
esnasinda ise hastalarin % 72,7’si solunumsal ve % 27,3’0 ise
kardiyak nedenlere bagli olarak KA gelistigi tespit edildi (p<0.05)
(Tablo 3).

Baslangig arrest ritimleri pandemi 6ncesinde tiim olgularin sok
uygulanmayan ritimler oldugu izlenirken, pandemide hastalarin
% 72,7’sinde asistoli, % 18,2’inde ise nabizsiz elektriksel aktivite
(NEA) ve % 9,1’inde ise nabizsiz ventrikiiler tasikardi (nabizsiz
VT) oldugu izlendi. Yine pandemi esnasinda asistoli goriilme
siklig1 pandemi Oncesine gore istatistiksel olarak anlami derecede
yiiksek idi (p<0.05) (Tablo 3).

Pandemi o6ncesi ve pandemi doneminde KPR siireleri arasinda
anlamli bir fark saptanmadi (p>0.5) (Tablo 3).

Pandemi 6ncesinde 4 hasta olay yerinde eksitus olurken 6 hastanin
SDGD ve YBU’e alindiklar tespit edilmistir. Pandemi doneminde

Pandemi ise 12 hasta olay yerinde eksitus kabul edilirken 10 hastada
Yandas Hastaliklar Oncesi Pandemi SDGD ve C-YBU’e alinmislardir. C-YBU alman bu hastalardan
sadece 2’sinin hayatta kaldig1 saptanmistir (p<0.05) (Tablo 3).
n (%) n (%)
Diyabet 5 (41,6) 3 (12) Tablo 3: Mavi Kod Ekibinin Vaka Verileri
Hipertansiyon 4 [@333)| 5 (20) Pandemi .
Oncesi Pandemi
Koroner Arter Hastalig1 1 (8,3) 5 (20)
Kronik Bobrek Yetmezligi 2 |ase| 4 | qe 1};‘;;1 Kod
inin
- 25+1.3 344 +£1.7*%
Kalp Yetmezligi 2 (16,6) 1 4) Ulasma Siiresi
(£Ss) (dk)
Serebrovaskiiler Hastalik 0 (0) 4 (16)
Enilensi 0 83) 5 ®) Arrest Tipi Solunumsal |2 (% 20) 16 (% 72,7)°
prieps ’ Kardiyak 8(%80) |6(%27,3)-
KOAH @31 ) Arrestin Ritmi | Asistoli 6(%60) | 16(%72,7)+
. . NEA 4 (% 40) 4 (% 18,2)
Beyin Absesi 0 0) 1 4) Nabizsiz VT 2 (%9.1)
Serebral Palsi ! (8.3) 0 0 Ortalama Resiisitasyon Siiresi
- + Ss) (dK) 243+£154 [258+16.6
Siroz 2 lase)| o | (0 (

. M 0 0, °
Anaflaksi 1 (8,3) 0 (0) Resiisitasyon Eksitus 4 (% 40) 12 (% 54,6)
Aspirasyon Pnémonisi 3 (25) 1 4) Sonucu SDGD 6 (% 60) 10 (% 45.,4) «
Mukormikoz 0 0) 1 @) * p<0.007
Malinite 6 | co| 9 | @6 | P00
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TARTISMA

Arastirmamizda pandemi esnasinda KA sayisi, cinsiyet, yas, arrest
nedenleri, mavi kod ekibinin olay yerine varis siiresi ve KPR’ye
yanitlari agisindan pandemi oncesine gore farkliliklar oldugunu
saptadik.

HIKA goriilme sikhigt % 0,1 - 10 arasinda de@ismektedir. ¥
Pandemide ¢ok merkezli olarak yapilan bir arastirmada HIKA
goriilme sikhigimin % 14 oldugu tespit edilmistir.® Bizim
calismamizda da HIKA oranlarimiza bakildiginda pandemi
esnasinda KA sayisinin belirgin arttigini tespit ettik. Ancak her
iki dénemde de HIKA oranlari literatiire gore daha diisiiktii.
Hastanemizde hemsgire takip formlarinda bulunan “erken uyari
skoru (EUS)” durumu kotiilesen hastalarin arrest olmadan
taninmas1 ve gerekli diizeltici miidahalelerin yapilarak erken
yogun bakim iinitesine alinmis olmalar1 HIKA oranimizin diisiik
olmasin1 saglamis olabilir.

Covid 19’un 65 yas istii, erkek ve diyabet, hipertansiyon gibi
immiin direnci diisiik hastalarda daha sik izlendigi pek ¢ok
calismada bildirilmistir.> > " ® Pandemi esnasinda Covid 19
nedeniyle hastaneye yatan hastalardan KA gelisenler arasinda
kadin erkek orani benzer olmakla birlikte, yas ortalamast 72,25
idi. Arastirmamizda KA goriilen her hastada mutlaka bir yandas
hastalitk mevcuttu, ancak malinite ve serebrovaskiiler hastalig
olanlar ¢ogunlukta idi. Hipertansiyon ve diyabet gibi yandas
hastaliklara daha az rastlamis olmamizin nedeni hasta sayimizin
az olmasi olabilir.

Covid 19’un siklikla ARDS benzeri akciger hasari olusturdugu ve
buna bagli hastalarda hipoksiye neden oldugu bilinmektedir. Yam
sira Covid 19 koagiilasyon sistemini etkileyerek tromboembolik
hadiselere de neden olmaktadir. Yapilan pek ¢ok arastirmada da
bizim sonuglarimiza benzer sekilde olgularin siklikla solunumsal
nedenlere bagli arrest oldugu bildirilmektedir.?-?

HiKA durumlarinda siklikla asistolive NEA gibi sok uygulanmayan
ritimler oldugu bilinmektedir.® Arrest ritimleri incelendiginde
literatiirle uyumlu olarak pandemi 6ncesinde NEA % 60, Nabizsiz
VT % 40 oraninda izlenirken, pandemi esnasinda % 72 oraninda
asistoli, % 18 oraninda NEA ve % 9.1 oraninda Nabizsiz VT
izlenmistir. Pandemi esnasinda hastaliga bagli gelisen hipoksi
sonucu goriilen KA siklikla asistoli ve NEA’dir. Bu ritimler KPR
sirasinda sok uygulanmasi gerekmeyen ritimlerdir ve bu olgularin
KPR’ye yanit olasiligmin sok uygulanan ritimlerden daha diisiik
oldugu bilinmektedir.®-?

KPR basarisini etkileyen en &nemli durumlardan birisi de
hastaya erken miidahale yapilmasidir. Bu nedenle mavi kod
ekibinin olay yerine ulasma zamani &nemlidir. Ulkemizde
Mavi Kod ekibinin 3 dakika igerisinde olay yerine ulagmasi
gerektigi yonergelerle belirtilmistir. Ancak pandemi doneminde
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KKE giyilme zorunlulugu mavi kod ekibinin olay yerine
ulasmasinda ve KPR’ye basglanmasinda gecikmelere neden
olabilmektedir.®: ' Hastanemizde bu donemde, tim saglik
calisanlar1 KKE ile oncelikle kendilerini korurken; bulasin
azaltilmasi iginde gerekli 6zeni gostermektedirler. Aragtirmamizda
da mavi kod ekibimiz ¢agrilara KKE’larimi giyerek gitmektedirler.
Hem ekipmanlari giymek hem de bu kiyafetlerle hareket etmek zor
olmasinaragmenolmasi gerekenden cok azbir gecikmeyle ortalama
3.44 dakika icerisinde olay yerine ulagmis ve gerekli miidahaleleri
yapmislardir. Olay yerine ulasma siiremizin kisa olmasinin nedeni,
KKE’nin mavi kod cantasi ile ayni yerde bulunmasi ve mavi kod
ekibi disindakilerin mavi kod ekibinin giyinmesine yardimci
olmalari olabilir.

Kardiyopulmoner resiisitasyonu etkileyen onemli faktorlerden
birisi de ekibi olusturan saglik ¢alisanlarinin gérev paylagimlarinin
onceden planlanmasi ve kilavuzlara hakim olunmasidir.'V
Pandemi de KPR uygulamalart ile ilgili olarak hem uygulayicilarin
korunmasini hem de etkin resiisitasyonun yapilmasini saglayan
kilavuzlar olusturulmustur.® Calismamizda pandemi Oncesi ve
pandemi esnasinda KPR siireleri agisindan bir fark saptamadik.
Hastanemizde hem mavi kod ekibinin hem de diger saglik
calisanlarinin diizenli araliklarla teorik ve pratik KPR egitimi
almalarmin Covid 19 tanili hastada KPR ile ilgili farkliliklara
kolay adapte olmalarini sagladigi kanaatindeyiz. Ancak Covid
19°’un solunum ve koagiilasyon sisteminde olusturdugu hasar
onlenemedigi icin hastalara etkin KPR uygulamarina ragmen
mortalite oranlar1 tiim diinyada yiiksek idi.* © Kardiyopulmoner
resiisitasyon sonucu SDGD ve YBU’e alman hastalarin
bliyiik ¢ogunlugunun sonradan eksitus olduklar1 saptanmistir.
Calismamizda KPR sonuglarimiza baktigimizda Covid 19 tanili
hastalarmn % 45.4’tinde SDGD, ancak C-YBU’ne alinan bu
hastalarin hayatta kalma oranlar1 % 2 olarak tespit edilmistir. Shoa
ve ark.’nin yaptiklari ¢alismada; olgularin yanlizca % 13,2’sinin
basarili resiisitasyonu sonrasinda SDGD saglandigi ve bu
olgularin % 2,9’unun hayatta kaldigini tespit etmislerdir. Shoa ve
ark.’nin galismasi ile bizim ¢aligmamiz karsilastirildiginda hayatta
kalma oranlarimiz benzer olmakla beraber, SDGD oraninin bizim
hastanemizde daha yiiksek oldugu goriilmektedir. Pandeminin ilk
¢ikis yeri olan Cin’de yogun bakim gereksinimi olan hastalarin
servislerde takip edilmek zorunda kalinmasi arrest olan hastalarin
SDGD oranlarmin diisiik olmasina neden olmus olabilir.

Sonug olarak Covid 19 tanili hastada ileri yas ve yandas hastalik
mevcudiyetinde KA gelisme olasiligr yiiksektir. Aeresol yoluyla
bulasma riskinin yiiksek olmasi nedeniyle KKE giyilmesi gibi
onlemler zaman ve etkin KPR uygulanmasini engellemektedir.

Ayrica Covid 19’un dnlenmesi ve tedavi edilmesi gii¢ olan hipoksi
ve tromboembolik olaylara neden olmasi da KPR basarisini
disiirmektedir.
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ABSTRACT

Objective

The coronavirus disease-2019 (COVID-19) is transmitted by
acrosol and often mortal. During the course of the disease,
sudden cardiac arrest (CA) may develop, often due to hypoxia
or thromboembolic events, and cardiopulmonary resuscitation
(CPR) is required. It is important that the code blue teams that
are called to ensure their own safety during their approach to the
patient. This situation delays the intervention to the patient and
may limit the effectiveness of resuscitation. With this study, we
aimed to present our code blue experiences in CA cases diagnosed
with Covid-19.

Methods

After the Ethics Committee Approval was obtained, the code blue
calls from the wards between March 1, 2019 and February 29,
2020 before the pandemic and from the Covid-19 wards between
March 1, 2020 and March 1, 2021, with the onset of the pandemic,
were retrospectively analysed. Demographic data of the patients,
time of arrival of the code blue team to the scene, type of arrest,
interventions, arrest rhythm, resuscitation period and resuscitation
results were recorded.

Results

While 12 code blue calls were made before the pandemic, it was
determined that code blue calls were made for a total of 25 patients
during the pandemic. When the demographic data were examined,
the majority of the patients were male before the pandemic, while
the female-to-male ratio was similar after the pandemic. When the
mean age was 61.58 + 8.6 before the pandemic, it was 72.25+10.7
during the pandemic period (p<0.01). While the mean time for the
code blue team to reach the scene was 2.5 + 1.3 minutes before
the pandemic, it was 3.44 + 1.7 minutes during the pandemic
(p<0.007). All of the patients had concomitant diseases, including
cancer and cerebrovascular disease more frequently. While CA
developed due to cardiac causes before the pandemic, it was
observed that it often developed due to respiratory causes during
the pandemic. Initial arrest rhythms were observed as asystole at a
rate of 60% before the pandemic and 72.7% during the pandemic
period. Cardiopulmonary resuscitation (CPR) duration was found
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to be similar in both periods. The response to CPR was found to
be lower during the pandemic period than before.

Conclusion

Our code blue team goes to the call wearing their personal
protective equipment (PPE). Although it was difficult both to
wear the equipment and to act with these clothes, they reached the
scene with minimum delay and made the necessary interventions.
Our opinion is that early identification of the patient with CA risk
and training of the primary care team about safe basic life support
practices would be appropriate in order to prevent delays that
may be related to safety during the pandemic period. However,
we should not forget the fact that Covid 19 causes hypoxia and
thromboembolic events, which are difficult to prevent and treat,
will also affect the success of CPR.

Keywords: Pandemic, Cardiac Arrest, Code blue,
Cardiopulmonary resuscitation

INTRODUCTION

Since December 2019, new type of coronavirus 19 have emerged
in the world, causing such a severe epidemicV. The first case
in our country was reported in March 2020. Symptoms range
from mild upper respiratory tract symptoms to severe pneumonia
and acute respiratory failure, often fatal®. Covid-19 disease is
transmitted by aerosol. During the course of the disease, sudden
CA may develop due to hypoxia, thromboembolic events or drugs
used in the treatment of Covid 19 (hydroxychloroquine, etc.) and
CPR should be required®. It is important that code blue teams,
who are called to in-hospital cardiac arrest (IHCA) cases, ensure
their own safety during their approach to the patient®. This
situation delays the intervention to the patient and may limit the
effectiveness of resuscitation. In our research, we aimed to present
our experiences in patients hospitalized in the Covid-19 in-ward
and called code blue due to IHCA.

METHODS

After the approval of Ethics Committee from Mersin University
(18.05.2021-369), code blue calls from Covid-19 wards between
March 1, 2020 — March 1, 2021 (during the pandemic) were
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reviewed retrospectively. At the same time, in-hospital code
blue calls between March 1, 2019 and February 29, 2020 (pre-
pandemic) were retrospectively scanned for comparison.

In our hospital, algorithms created by the European Resuscitation
Society (ERC) are used in CA cases®. During the pandemic
process, health workers were given training on CPR practices
and the use of PPEs in patients diagnosed with Covid 19, based
on the ERC’s guidelines. Code Blue team, called for intervention
in the presence of arrest, arrives at the scene in about 3 minutes
and intervenes in the patient in line with the algorithm. For the
members of code blue team, PPEs are kept ready next to the
emergency bag and when the call comes, they are helped by those
other than the code blue team to put on their PPEs. Thus, the time
spent on dressing is shortened. At the end of each intervention,
the team fills out the code blue call form. In this form, time to
reach the scene, type of arrest (cardiac, respiratory), interventions
(intubation, compression, defibrillation, drug administration),
arrest rhythm, resuscitation period and result are recorded.

In our study, demographic data of the patients and records about
CPR were obtained from patient files and code blue call forms. In
addition, cases whose spontaneous circulation returned (SDGD)
and who were taken to the Covid Intensive Care Unit (C-ICU)
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Table 1: Demographic data of patients

Pre-Pandemic | Pandemic
Number of Inpatients 39710 2414
Number of caes 1 29
%k
with CA (%) 10 (0,025) 22(0,9)
The average age «
(& Sd) ( year) 61.58 £ 8.6 72.25+10.7
Gender Female 3 (% 25) 12 (% 54.6)
Male 9 (% 75) 10 (% 45,4)
*0<0.01

The presence of co-morbidities was analysed and it was found
that cerebrovascular disease, diabetes, and hypertension were
frequently observed in the pre-pandemic period, while malignancy,
hypertension, and coronary artery disease were found to be at the

forefront during the pandemic (Table 2).

Tablo 2: KA gelisen hastalarin yandas hastaliklar1

were also investigated and their prognoses were determined by Co-Morbidities Pre- . Pandemic
examining the C-ICU registration forms. Pandemic
n (%) n (%)

The collected data were transferred to digital media and statistical
analysis was performed. For the level of significance, p<0.05 was Diabetes Mellitus 5 “41,6)| 3 (12)
accepted.

Hypertension 4 (33,3) 5 (20)
RESULTS .
As a result of the analysis, the number of patients hospitalized in Coronary Artery Disease ! (8.3) > (20)
the wards of our hospital before the panderpic (March 1,2019 and Chronic renal failure b (16,6)| 4 (16)
February 29, 2020) was 39710. During this period, only 12 Code
Blue calls were received from the wards and CA was detected in Heart failure 2 (16,6) 1 4)
10 of these cases (IHCA rate was 0.025%). During the pandemic
(March 1, 2020 — March 1, 2021), the total number of patients Cerebrovascular Disease 0 (0) 4 (16)
hospitalized in the Covid-19 ward was 2414. It was determined
that the code blue call was made for 25 patients. Cardiac arrest | Epilepsy 1 (8.3) 2 ®)
(IHCA rate was 0.9%) was detected in 22 of these patients, while
it was observed that the other 3 did not develop arrest and they COPD ! (8.3) ! )
were futile calls. ansidering the n}lmber of cases that developed Brain Abscess 0 (0) 1 o
CA before and during the pandemic, the rate of development of
arrest during the pandemic was statistically significantly higher Cerebral palsy 1 (8,3) 0 (0)
(p<0.05).

Cirrhosis 2 (16,6) 0 0)
When the demographic data were examined, it was observed that
the majority of patients who developed CA before the pandemic | Anaphylaxis 1 (8,3) 0 ©)
were male, while the ratio of females to males was close to each .. ]
other during the pandemic (Table 1). Considering the mean age, Aspiration Pneumonia 3 (25) ! )
it was df:term'ined that .the patients who developed CA during the Mucormycosis 0 (0) 1 &)
pandemic period were in the older age group compared to the pre-
pandemic period (p<<0.01) (Table 1). Malignancy 6 (50) 9 (36)
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In terms of the time of the arrival of the code blue team to
the scene, it was determined that 2.5 + 1.3 minutes in the pre-
pandemic period, 3.44 + 1.7 minutes during the pandemic period.
It was found statistically significant (p<<0.007) (Table 3).

It was determined that CA developed due to cardiac causes in
80% of the patients in the pre-pandemic period, due to respiratory
causes in 72.7% of the patients and cardiac causes in 27.3% during
the pandemic (p<0.05) (Table 3).

While the initial arrest rhythms were observed to be non-shockable
rhythms in all cases before the pandemic, during pandemic
72.7% of the patients had asystole, 18.2% had pulseless electrical
activity (PEA) and 9.1% had pulseless ventricular tachycardia
(pulseless VT). The incidence of asystole during the pandemic
was statistically significantly higher than before the pandemic
(p<0.05) (Table 3).

There was no significant difference between resuscitation periods
before and during the pandemic (p>0.5) (Table 3).

Before the pandemic, 4 patients died at the scene, while 6 patients
had ROSC and were admitted to the ICU.

During the pandemic, 12 patients were accepted as exitus at
the scene, while 10 patients had ROSC and were admitted to
the C-ICU. It was determined that only 2 of these patients who
received C-ICU survived (p<0.05) (Table 3).

Table 3: Case Data of the Code Blue Team
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DISCUSSION

In our study, we found that there were differences compared to
pre-pandemic in terms of the number of CAs, gender, age, causes
of arrest, arrival time of the code blue team to the scene and the
responses of the patients’ to CPR during the pandemic.

The incidence of IHCA varies between 0,1 - 10% “ . In a
multicenter study conducted during the pandemic, the incidence
of IHCA was found to be 14% ©. In our study, we found that the
number of CA increased significantly during the pandemic when
our IHCA rates were examined. However, IHCA rates were lower
in both periods compared to the literature. The fact that with the
“early warning score (EUS)”, found in the nurse follow-up forms
in our hospital, deteriorating patients were recognized before they
had cardiac arrest, and they were admitted to the intensive care
unit early with the necessary corrective interventions, may have
contributed to our low IHCA rate.

It has been reported in many studies that COVID-19 is observed
more frequently in men over 65 years of age, and in patients with
low immune resistance such as diabetes and hypertension®>79,
Among the patients who were hospitalized due to COVID-19
and had CA during the pandemic, the female-to-male ratio was
similar, but the average age was 72.25. In our study, every patient
with CA had a co-morbidity, but those with malignancy and
cerebrovascular disease were in the majority. The reason why we
encountered less co-morbidities such as hypertension and diabetes
may be due to the low number of our patients.

It is known that COVID-19 often causes ARDS-like lung damage

and causes hypoxia in patients®. In addition, COVID-19 also
Pre- Pandemic causes thromboembolic events by affecting the coagulation
Pandemic system. In many studies, similar to our results, it has been reported
that cases often have arrest due to respiratory causes'?,
Arrival Time of
Code Blue Team 15413 344+ 1.7% The non-shockable rhythms such as asystole and NEA are
(£Sd) (min) frequently present in cases of IHCA®. When the arrest rhythms
were examined, in accordance with the literature, PEA was
60% and pulseless VT was observed at 40% before the pandemic,
Arrest Type Respiratory |2 (% 20) 16 (% 72,7)° while asystole was observed at a rate of 72%, PEA at a rate of
Cardiac 8 (% 80) 6(%27,3) 18%, and pulseless VT at a rate of 9.1% during the pandemic.
Cardiac arrest, which is seen as a result of hypoxia due to the
Arrest Rhythm | Asystole 6 (% 60) 16 (% 72,7) * disease during the pandemic, is often asystole and PEA. These
PEA 4 (% 40) 4(7%18,2) are non- shockable rhythms during CPR, and it is known that the
Pulseless VT 2(%9,1) probability of response to CPR in these cases is lower than that of
o . . shockable rthythms®:?.
xe;;‘)l(‘;sifsc‘tat“’“ Time 243154 |258+16.6
One of the most important conditions affecting the success of CPR
: is early intervention to the patient. Therefore, the time of arrival of
Resuscitation Exitus 4 (% 40) 12(%54.6) - the code blue team to the scene is important. In our country, it is
Result stated in the instructions that the Code Blue team should arrive at
ROSC 6 (% 60) 10 (% 45.4) « the scene within 3 minutes. However, the obligation to wear PPE
*p<0.007 during the pandemic period may cause delays in the arrival of the
«p<0.05 code blue team to the scene and the initiation of CPR &9, During
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this period in our hospital, while all healthcare professionals
primarily protect themselves with PPE; They show the necessary
care in reducing the contagion. In our research, our code blue team
goes to calls wearing their PPE. Although it was difficult both to
wear the equipment and to act with these clothes, they reached
the scene in an average of 3.44 minutes with a little delay than
it should have and made the necessary interventions. The reason
why we had a short time to reach the scene may be that the PPE
was located in the same place as the code blue bag and those other
than the code blue team helped the code blue team get dressed.

The pre-planning of the task sharing of the health workers who
make up the team and the mastery of the guidelines is one of the
important factors affecting cardiopulmonary resuscitation V.
Guidelines have been established to ensure both the protection of
practitioners and effective resuscitation regarding CPR practices
during the pandemic @,

In our study, any difference was reported in terms of resuscitation
periods before and during the pandemic. It is believed that the
regular theoretical and practical CPR training of both the code
blue team and other healthcare professionals in our hospital
enables them to easily adapt to the differences in CPR in patients
diagnosed with COVID-19. However, since the damage caused by
COVID- 19 to the respiratory and coagulation systems could not
be prevented, mortality rates were high all over the world, despite
effective CPR practices > 9. It was determined that the majority
of the patients who had ROSC and were admitted to the ICU
as a result of cardiopulmonary resuscitation were subsequently
deceased. As reported in our CPR results, 45.4% of the patients
diagnosed with COVID- 19 had ROSC, but the survival rate of
these patients admitted to the C-ICU was 2%. In the study of Shoa
et al.; found that only 13.2% of the cases achieved ROSC after
successful resuscitation, and 2.9% of these cases survived. When
this study is compared with our study, it is seen that our survival
rates are similar, but the ROSC rate is higher in our hospital. In
China, where the pandemic originated, patients in need of intensive
care had to be followed up in the wards, which may have caused
the low ROSC rates of arrest patients.

As a result, the probability of developing CA is high in patients
with a diagnosis of COVID -19 in the presence of advanced age
and co-morbidities. Due to the high risk of aerosol transmission,
precautions such as wearing PPE causes delay and prevent
effective CPR. In addition, the fact that COVID-19 causes hypoxia
and thromboembolic events, which are difficult to prevent and
treat, also reduces the success of CPR.
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