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OZET

Giris: Durumu kotiilesen hastanin erken tanmmmast ve gerekli
onlemlerin hizla alinmasi hastalarda kardiyak arrest gelisimini
engelleyebilmektedir. Bu amagla, modifiye erken uyari skoru
(MEUS) ve ulusal erken uyart skorlama (UEUS) sistemleri
gelistirilmis olmasmin yaninda, COVID-19 hastalarina spesifik
erken uyar1 skoru da (CEUS: > 65 yas kriteri eklenerek modifiye
edilen UEUS) olusturulmustur. Bu ¢aligmada, serviste takip edilen
COVID-19 tanili hastalarda, yogun bakim iinitesine (YBU) yatis
ihtiyacint ve kardiyopulmoner arrest (KPA) geligme ihtimalini
ongdrmede MEUS ile CEUS’ un karsilastirilmas1 amaglanmistir.

Metod: Etik kurul onay1 alindiktan sonra, Mersin Universitesi
Tip Fakiiltesi Hastanesinde 1 Mart 2020-1 Haziran 2020 tarihleri
arasinda COVID-19 servisinde yatan 18 yasindan biiyiik toplam
332 yetiskin hasta calismaya dahil edildi. Hasta kayitlarindan
demografik verileri ve yandag hastaliklar1 incelendi. Servis takip
formlarindan elde edilen vital bulgular araciligi ile MEUS ve
CEUS skoru hesaplandi. Skorlarin hesaplanmasinda, her bir giin
icin tekrarlanan dl¢timlerin ortalamasi kaydedildi.

Bulgular: Hastalarin % 60,9’i (n=202) erkek, % 39,11 (n=130)
kadin idi. Hastalarin yas ortalamas: 53,73+20,05 olarak
hesaplandi. Hastalarin yatis siireleri ortalama 6,02+3,73 giin idi.
Oksijen ihtiyac1 olan hasta orant % 24,4 (n=81) olarak bulundu.
Hastalarin COVID-19 servisinden YBU’ye kabul edilme orani
% 1,2 (n=4), KPA oran1 % 1,8 (n=06) ve eksitus oran1 % 1,8 (n=6)
olarak izlendi. Hastalarin, her bir glin i¢in aldiklari ortalama
MEUS ile CEUS degerleri arasinda istatiksel olarak anlamli fark
oldugu saptandr (1,33+£0,49’a kars1 2,59+2,39; p<0,001). KPA
gelisen ve gelismeyen hastalarin 1. glin skorlari karsilastirildiginda
CEUS skoru, MEUS skoruna goére anlamli derecede yiiksek
bulundu (p=0,001’e karst p=0,283). KPA icin, CEUS’da sinir
deger 4,75 olarak bulunurken (KPA ve eksitusu dngdrme anlamli,
p<0,001), MEUS i¢in ayirt edici bir cut-off degeri ise saptanamadi
(p=0,317). Yandas hastalig1 olanlar (n=204) incelendiginde CEUS
skoru, MEUS’e gore anlamli derecede yiiksek bulundu (p<0,001).

Sonuc¢: Elde edilen sonuclara goére UEUS’e yas kriterinin
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eklenmesi ile elde edilen CEUS, MEUS’e gére COVID-19
hastalarinda KPA ve eksitusu 6ngérmede daha duyarh bir erken
uyari sistemi olabilir.

Anahtar kelimeler: Covid-19, Ulusal erken uyari skoru, Modifiye
erken uyari skoru, Kardiyak arrest, Kardiyopulmoner resiisitasyon

ABSTRACT

Introduction: Early recognition of the deteriorating patient
and taking the necessary precautions quickly can prevent the
development of cardiac arrest in patients. For this purpose, modified
carly warning scoring (MEWS) and national early warning scoring
(NEWS) were developed, as well as specific EWS for COVID-19
patients (CEWS: NEWS modified by adding >65 age criterion). In
this study, it was aimed to compare MEWS and CEWS to predict
worsening and development of cardiopulmonary arrest (CPA) in
patients followed up with a diagnosis of COVID-19 in wards.

Methods: After the approval of the ethics committee, a total of 332
adult patients between the ages of 18-99 who were hospitalized
in the COVID-19 wards of Mersin University Medical Faculty
Hospital between 1 March 2020 and 1 June 2020 were included
in the study. Demographic data and comorbidity status were
determined from patient records. The MEWS and CEWS
scores were determined by the vital findings obtained from the
service follow-ups. For these two scorings, the mean of repeated
measurements for each day was recorded.

Results: 60.9 % (n=202) of the patients were male and 39.1 %
(n=130) were female. The mean age of the patients was calculated
as 53.73+20.05. The mean hospitalization period of the patients
was 6.02+3.73 days. The rate of patients in requirement of
additional oxygen was found to be 24.4 % (n=81). Admission rate
from the COVID-19 service to the ICU was 1.2 % (n=4), CPA
rate was 1.8 % (n=6) and exitus rate was 1.8% (n=6). The mean
scores of the patients for each day were taken, and there was a
statistically significant difference between MEWS and CEWS
(1.33+£0.49 vs. 2.5942.39; p<0.001). When the 1st day scores of
the patients with and without CPA were compared, the CEWS
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score was found to be significantly higher than the MEWS score
(p=0.001 vs. p=0.283). While the cut-off value was 4.75 in CEWS
for CPA (p<0.001), a distinctive cut-off value was not found for
MEWS (p=0.317). When those with comorbidities (n=204) were
examined, the CEWS was found to be significantly higher than
the MEWS (p<0.001).

Conclusion: According to the results, CEWS obtained by adding
age criteria to NEWS, may be a more accurate early warning
system in predicting CPA and exitus in COVID-19 patients
compared to MEWS.

Keywords: COVID-19, Modified early warning score, National
early warning score, Cardiac arrest, Cardiopulmonary resuscitation

1. Giris

Kardiyak arreste giden hastay1 erken tanima yasam kurtarma
zincirinin de ilk halkasini olusturmaktadir.’ Ozellikle hastane
ici kardiyak arrest gelisen olgularin ¢ogunlugu ani olarak
gelismemektedir. Kardiyak arrest olan hastalarin vital bulgular
geriye doniip incelendiginde arrest gergeklesmeden Onceki
dénemde vital bulgularda bozulmalar oldugu saptanmigtir.>?
Bu nedenle hastane i¢i kardiyak arresti tanimada erken uyari
skorlarmi (EUS) kullanilmasi onerilmektedir.¥ Bu amagla
gelistirilmis ¢esitli skorlamalar mevcuttur. En sik kullanilanlar ise
modifiye erken uyar1 skoru (MEUS) ve Ingiltere’de gelistirilen
ulusal erken uyar1 skorlamasi (UEUS) dir.® MEUS sistolik
kan basinci, kalp atim hizi, solunum sayisi, viicut sicakligi ve
norolojik durum parametrelerini icermektedir. UEUS ise, bu
degiskenlere ek olarak oksijen satiirasyonu ve ek oksijen destegi
parametrelerini de igerir.

Farkli klinik durumlar igin farkli EUS sistemleri gelistirilmistir.
@8 Koronaviriis pandemisi i¢in de benzer sekilde hastaliga
6zgii EUS’lar tanimlanmaya calisiimistir. 9 Ancak COVID-19
salginina 6zgii gelistirilen EUS’nin, yerlesik olarak benimsenen
skorlara tistiinliigii net olarak gosterilememistir.”) Yogun bakimda
veya serviste yatirilarak takip edilen COVID-19 olgularmin
ozellikle yiiksek yas ortalamalar1 ve oksijen satiirasyonundaki
degisikliklerin 6n planda olmasi dikkat ¢ekmistir.' Dolayisiyla,
COVID-19 hastalar1 icin MEUS yerine oksijen satiirasyonu ve
ek oksijen destegi kriterlerini de igeren UEUS’in daha uygun
oldugu goriinmektedir. Yapilan bir ¢alismada, durumu koétiilesen
COVID-19 tanili hastalarin erken tanmnmasinda; UEUS’e yas
degiskeni parametresinin eklendigi gériilmektedir.®

Biz bu calisma ile, COVID-19 servisinde yatan olgularin
hesaplanan MEUS ile UEUS e yas degiskeninin ilave edilmesiyle
hesaplanan COVID-19’a 6zgii EUS’un (CEUS) kétiilesmeyi
ve kardiyopulmoner arresti (KPA) tanimadaki {stiinliiklerini
retrospektif olarak karsilastirmay1 amagladik.

Tiirk RESUSITASYON Dergisi
Turkish Journal of RESUSCITATION

ORIJINAL MAKALE
TJIR 2022;1(1):44-57

2. Gerec¢ ve Yontem

Caligmamiz i¢in, Tiirkiye Cumhuriyeti Saglik Bakanlig1 Bilimsel
Aragtirma Platformundan yazili izin ve Mersin Universitesi Klinik
Arastirmalar Etik Kurulundan onam alindi (08/07/2020 tarihli
ve 2020/471 say1). Calismaya 1 Mart-1 Haziran 2020 tarihleri
arasinda Mersin Universitesi Tip Fakiiltesi hastanesi COVID-19
servisinde takip edilen, 18-99 yas araligindaki toplamda 332
COVID-19 tanili hasta dahil edildi.

Caligmamizin  yapildigt  hastanede rutin  olarak EUS
kullanilmaktadir ve ilgili saglik personeline gerekli egitim
onceki yillarda verilmis olup standart izlem ve skor degerlerine
gore tetikleme rutin olarak baslatilmaktadir. Hastanemizde rutin
servis takibinde MEUS kullanilmaktadir. Yas kriterinin eklendigi
UEUS ile ilgili egitim ve bilgilendirme de COVID-19 servis
hemsirelerine ¢alisma oncesinde verilmistir.

MEUS u saptamak i¢in sistolik kan basinct, kalp atim hiz1, solunum
sayisi, viicut sicakligi ve yanit durumu kriterleri kullanildi. CEUS
olarak ise, yas kriterinin de (0 puan: < 65 yas, 3 puan: > 65 yas)
eklendigi UEUS kullanildi (Tablo 1).)” Hem MEUS hem de CEUS
icin, hastalarin aldiklar1 skora gore takip sikliginin belirlenmesi,
hastanin YBU ihtiyacinin degerlendirilmesi ve gerekli tetiklemeler
uygulanmistir. Takip formlarinda eksik bilgileri bulunan hastalar
ise ¢aligma dig1 tutuldu.

Hasta kayitlarindan demografik veriler ve yandas hastalik varligi
belirlendi. Her bir giin i¢in tekrarlanan dl¢timlerden elde edilen
MEUS ve CEUS skorlarmin ortalamasi alindi. Cinsiyetin, yasin
ve yandas hastalik durumunun erken uyari skorlarina etkileri
karsilastirldi. YBU kabulii, kardiyopulmoner arrest ve mortaliteyi
erken tanima acisindan iki farkli erken uyari skorlama sistemi
karsilastirildi. Erken uyar1 skorlariin kardiyak arrest ve eksitusu
ongormede cut-off degerleri hesaplandi.

Veriler, sosyal bilimler icin istatistik paket programi (SPSS,
Statistical Package for the Social Sciences, IBM Corp. Released
2011, Versiyon 20.0, Armonk, NY, ABD) kullanilarak analiz
edildi. Normal dagilan veriler i¢in tanimlayici istatistikler ortalama
ve standart sapma ile ifade edildi, normal dagilmayan veriler
icin medyan ve ¢eyreklik degerleri kullanildi. Kategorik veriler
toplam say1 ve yiizde olarak ifade edildi. Normallik i¢in Shapiro-
Wilk testi kullanildi. Normal dagilan veriler i¢in parametrik
istatistiksel yontem olarak t-testi, normal dagilmayan veriler
icin Mann-Whitney U testi uygulandi. Kategorik degiskenler
%2 testi kullanilarak analiz edildi. Eslestirilmis ve normal dagilima
uymayan veriler i¢cin Wilcoxon Signed Rank testi kullanildi.
MEUS ve CEUS’un bir COVID-19 hastalarindaki prognozunu
tahmin etmesindeki etkinligini degerlendirmek i¢in bir alict
isletim ozelligi egrisi altindaki alan (EAA) analizleri yapildi.
Istatistiksel anlamlilikta p degeri <0,05 olarak kabul edildi.
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3. Bulgular

Caligmaya dahil edilen toplam 332 hastanin % 60,9’u (n=202)
erkek, % 39,1’i (n=130) kadin idi. Hastalarin yas ortalamasi
53,73+20,05 olarak saptandi. Korelasyon analizinde yas arttik¢a
CEUS skorunda istatiksel olarak anlamli artis mevcut iken
MEUS’da ise anlamli bir fark bulunmadi (r=0.668, p<0.001;
r=0.102, p=0.06 sirasiyla). Hastalarin cinsiyet ve viicut agirligi
degiskenleri ise, iki farkli erken uyari skorunda da farklilik
olusturmadi. Hastalarin ortalama yatis stireleri ise 6,02+3,73 giin
idi. Hastalara ait demografik veriler Tablo 2’de 6zetlenmistir.

Hastalarin, her bir giin i¢in hesaplanan skorlarin ortalamalari
alindi ve MEUS ile CEUS arasinda istatiksel olarak anlamli fark
oldugu goriildii (1,33+0,49°¢e kars1 2,59+2,39; p<0.001, sirasiyla).
Yandas hastaligi bulunan hastalarda, her iki erken uyart skor
ortalamalar1 bulunmayan hastalara gore istatiksel olarak anlamli
yiksek saptandi (Tablo 3). Hastalarin 1.giinde aldiklar1 skor
ortalamalarina bakildiginda, kronik bobrek yetmezligi hari¢ diger
tiim yandag hastaliklarin varliginda CEUS skoru istatiksel olarak
anlaml yiiksek iken, MEUS skorunda ise istatiksel anlamlilik
saptanmadi (Tablo 4). Sigara kullaniminda da benzer sekilde
CEUS’ta anlamli yiikseklik saptanirken, MEUS’ta farklilik
saptanmadi (p=0.005, p=0.79; sirastyla). Alkol kullanimi her
iki erken uyar1 skorlamasinda da farklilik olusturmadi. Oksijen
ihtiyact olan hasta oran1 % 24,4 (n=81) olarak bulundu. Ek oksijen
destegi gerektiren hastalarda ise her iki erken uyar1 skorlamasi da
istatiksel olarak anlamli yiikseklik saptandi.

Hastalarin YBU’ye kabul edilme orani % 1,2 (n=4) olarak izlendi.
KPA orani ve eksitus oran1 ise % 1,8 (n=6) olarak saptandi.
KPA gelisen ve gelismeyen hastalarin 1. giinde aldiklar1 skor
ortalamalar1 karsilastirildiginda CEUS skoru, MEUS skoruna
gore anlamli yiiksek bulundu (p=0,001°e¢ karst p=0,283).
KPA ve eksitusu ongérmede, CEUS’da cut-off deger 4,75
olarak bulunurken, MEUS i¢in ayirt edici bir cut-off degeri ise
saptanamadi (p<0,001, p=0,317; sirasiyla). Yatis siiresi de dikkate
alinarak yapilan regresyon analizinde, hastalarin MEUS skoru bir
birim arttiginda 6liim riskinin 2,32 kat arttig1 (p=0,033), CEUS
icin ise 1,79 kat arttig1 (p<<0,001) goriildii.

Tim hastalarin servis takiplerinde ilk 6 giinlilk donemden sonra
hasta sayis1 % 50’den fazla azaldig i¢in istatiksel modellemenin
dogrulugu acisindan ilk 6 giinliik skorlar ayrica degerlendirildi.
MEUS o6l¢iimiinde ilk 6 gline bakildiginda, bagimli Slgtimler
arasinda istatistiksel olarak anlamli bir farklilik vardir (p=0.005).
Olgiimler arasindaki bu farklilik, 1. giin ile 5. giin skorlari
arasindaki farkliliktan kaynaklandigi saptandi  (p=0.008).
CEUS o6l¢iimiinde de ilk 6 giine bakildiginda bagimli dl¢iimler
arasinda istatistiksel olarak anlamli bir farklilik vardi (p<0.001).
Olgiimler arasindaki bu farklilik, 1. giin ile 3. giin, 5. giin ve 6.
giin arasindaki farkliliktan kaynaklanmakta idi (p=0.011; <0.001;
0.008, sirasiyla). MEUS i¢in 5. giinde istatiksel olarak anlamli
degisim saptanir iken, CEUS i¢in daha erken (3. glinde) donemde

Tiirk RESUSITASYON Dergisi
Turkish Journal of RESUSCITATION

ORIJINAL MAKALE
TJIR 2022;1(1):44-57

anlamli degisiklik goriildii.
4. Tartisma

Calismamizda, COVID-19 tanil hastalardaki kotiilesmeyi erken
tanima ve kardiyak arrest Ongoriisii bakimindan UEUS’a yas
kriteri eklenerek elde edilen COVID’e ézgii CEUS ile MEUS
karsilastirlmigtir. leri yastaki hastalarda COVID-19’un daha
yiiksek mortalite orani ile iliskili oldugunu bildiren yaymlar
mevcuttur.'? Caligmamizda, yas faktorinii de igeren CEUS
ile, COVID-19 hastalarindaki kétiilesmenin daha erken (1. giin
ortalama degerlerine gore) saptanabilecegi goriilmistiir. CEUS’in
hem yandas hastaligi olan hastalarda kotiillesmeyi hem de kardiyak
arresti ongérmede MEUS’den daha etkin oldugu goriildii. Ayrica
CEUS’in kardiyak arrest ve eksitus i¢in bir cut-off degerinin
saptanabilmesinin, klinisyenler icin faydali olabilecegini
distinmekteyiz.

Yapilan bir arastirma, hayatta kalan ve eksitus olan hastalar
arasinda yas, solunum hizi, sistolik kan basinci, periferik oksijen
satlirasyonu ve glaskow koma skalast (GKS) degiskenlerinin
anlamli farklilik olusturdugunu bildirdi."® Diger bir ¢alismada
ise, ileri yas ve yandas hastalik varligiin COVID-19 hastaligiin
siddeti ile korele oldugunu bildirmektedir.!'¥ Bizim ¢alismamizda
karsilastirdigimiz iki farkli erken uyari skorlama sisteminin icerdigi
parametreler farkli idi. CEUS, MEUS’ten farkli olarak oksijen
satlirasyonu, ek oksijen destegi ve yas kriterini (>65 yas) igermekte
idi. Ileri yasta olan COVID-19 tamili hastalardaki mortalite
oranlar1 incelendiginde, yas faktoriiniin énemi goriilmektedir.(”
Ayrica 6zellikle hastaneye yatirilarak takip edilen hastalarda ciddi
desatiirasyon ve ek oksijen destegi gereksinimi sik izlenmektedir.
Hastaliga 6zgii bu durumlar diisiiniildiigiinde, COVID-19’Iu
hastalarin takiplerinde CEUS’in MEUS ten daha uygun bir erken
uyari skorlamasi oldugunu diisiindiirmektedir.

COVID-19 tanili hastalarda farkli erken uyari skorlamalar1 da
calistlmistir. Yapilan bir ¢alismada, MEUS ile Hizli acil tip
skoru (REMS) karsilastirilmigtir.'® REMS farkli olarak yas,
oksijen satlirasyonu ve GKS parametrelerini igermektedir.
Arastirmacilar COVID-19 tanili hastalarda, hastane-ici kardiyak
arresti ongérmede her iki erken uyari skorlamasinin da kabul
edilebilir prediktif degerlere sahip oldugu bildirilmistir."® Ancak,
ROC analizinde egri altinda kalan alana (EAA) gére, REMS’in
MEUS’e gore kotillesmenin erken taninmasini daha yiiksek
dogrulukla 6ngordiigiini bildirmistir (EAA degerleri 0.841 e karsi
0.677, sirasiyla). Bizim ¢alismamizda ise hem MEUS un hem de
CEUS’un kardiyak arresti dngdrme ile ilgili ROC analizindeki
EAA degerleri kabul edilebilir olsa da, CEUS’un anlamli olarak
daha yiiksek dogrulukta 6ngériide bulundugu saptanmistir (EAA
degerleri MEUS i¢in 0,618 iken CEUS i¢in 0,893).

COVID-19 pandemisi 6ncesinde yaymlanan ve erken uyari
skorlamalarini degerlendiren bir sistematik derlemede, hastalarda
ilk 48 saat igindeki hesaplanan skorlarin &zellikle kardiyak
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arresti ve Olimii kabul edilebilir bir dogrulukla &ngdrdigi
belirleyebildigi sonucuna varmistir.’® Ancak bu sonuglar,
popiilasyonun heterojenligi ve hastane dist miidahalelerin farklilig
nedeniyle giivenilirligi smirlidir. Calismamizda, her iki erken
uyar1 skorlamasi da kardiyak arresti kabul edilebilir seviyede
Ongormiistiir. Ancak retrospektif ¢aligma tasarimi nedeniyle biz
de hastalarin hastane-dis1 6zelliklerini ihmal ettik. COVID-19’1u
hastalarin, hastane yatist dncesi bazen uzun olabilen bir karantina
stireci yasayabilmektedir.'® Dolayisiyla, hastalarin hastane dncesi
donemde hangi ciddiyette bozulduklarini tahmin etmek giigtiir.

UEUS’un acil servise ve yogun bakim iinitesi digindaki servislere
kabul sirasinda klinik bozulma agisindan yiiksek risk tasiyan
enfekte hastalar1 ayirt etme konusunda basarili bulan galismalar
mevcuttur.!7'® Serviste yatan enfekte hastalardaki kotiilesmenin
erken taninmasinda UEUS’un, hizli Sirali Organ Yetmezligi
Degerlendirmesi (qQSOFA) ve sistemik inflamatuar yanit sendromu
(SIRS) skorlamalarina {istiin oldugunu gosteren ¢alismalar da
mevcuttur.!*?? Yapilan bir calisma, ek oksijen desteginin kritik
bir duruma ilerleyen COVID-19 pnémonisi igin bagimsiz bir risk
faktorii oldugunu bildirmistir.?” Calismamizda yas faktoriiniin
eklendigi UEUS’un kullanilmasi, 6zellikle solunum sistemi ile
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ilgili ek parametreleri icermesi nedeniyle COVID-19 hastalarinda
MEUS’a gore daha avantajli hale gelmesininin nedeni olabilir.

Calismamizin bazi smirlamalart mevcuttur. Calismamiz tek
merkezde ve sinirlt sayida hasta ile yapildigindan dolay1 sonuglar
genellenemez ve ¢ok merkezli ¢aligmalar ile sonuglar tekrar
sinanmalidir. COVID-19’1u hastalarin hastane-dis1 tedavi ve
bakim siiregleri ile ilgili bilgiye ulagilamadigi i¢in ihmal edildi.
Sadece iki farkli erken uyar1 skorlamasi ¢alisilmistir, diger erken
uyari skorlamalarinin da dahil edildigi ¢alismalar planlanmalidir.
Calismanin tasarlandigi donemde hentiz iilke ve diinya genelinde
COVID-19  asisimin  yapilmadigi,  dolayistyla  hastalarin
sergiledikleri klinik goriiniimiin suankinden farkli olabilecegi
bilinmelidir.

Sonu¢ olarak, CEUS’un MEUS’a goére COVID-19 tamli
hastalarin kdtiilesmesinin  erken belirlenmesini daha yiiksek
dogrulukla 6ngordigii saptandi. Yandas hastaligi olan hastalarda
da benzer sekilde, CEUS’un daha erken ve anlamli olarak
yiikseldigi goriilmiistiir. Serviste takip edilen COVID-19 tanili
hastalarin takibinde CEUS’un kullaniminin yararli olabilecegini
distinmekteyiz.

Tablo 1. COVID-19’a 6zgii erken uyar1 skorlamasinin (CEUS) parametreleri.

Parametreler 3 2 1 0 1 2 3

Yas <65 >65
Solunum Sayis1 <8 9-11 12-20 21-24 >25
Oksijen Satiirasyonu <91 92-93 94-95 >96

Oksijen Destegi Evet Hayir

Sistolik Kan Basinct <90 91-100 101-110 111-219 >220
Kalp Hiz1 <40 41-50 51-90 91-110 111-130 >131
Biling Alert Uﬁi:g? lffr‘g;n
Viicut sicakligi <35 35.1-36 36.1-38 38.1-39 >39.1
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Tablo 2. Serviste takip edilen COVID-19 tanili hastalarin demografik verileri.

Ozellikler | N (%) veya ort % ss
Cinsiyet
Kadm (n, %) 130
Erkek (n, %) 202
Yas (y1l) 53,73420,05
Viicut agirhig (kg) 75,84+15,72
Yatis siiresi (giin) 6,02+3,73
Yandas hastalik mevcudiyeti 205 (61.7)
Diabetes mellitus 79 (23.8)
Hipertansiyon 104 (31.3)
Kronik obstriiktif akciger hastalig 35(10.5)
Koroner arter hastaligi 45 (13.6)
Malignite 33(9.9)
Kalp yetersizligi 30(9.0)
Bobrek yetmezligi 21(6.3)
Sigara 115 (34.6)
Alkol 33(9.9)
Diger 80 (24.1)
Oksijen ihtiyact 81 (24.4)
Taburculuk 322 (97.0)
Yogun bakima devir 4(1.2)
Eksitus 6(1.8)

Tablo 3. Yandas hastalik durumuna gore hastalarin aldiklari ortalama skor karsilastirilmast.

Erken uyart skorlari Yandas hastalhk yok Yandas hastalik var P deseri
(ortalama+SD) (n=127) (n=205) g
MEUS 1,24+0,26 1,39+0,58 0.004*
CEUS 1,31+1,41 3,3942,52 <0.001*
MEUS: modifiye erken uyari skorlamasi, CEUS: COVID-19’a 6zgii erken uyari skoru, *istatiksel anlamlilik.
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Tablo 4. Hastalarin iki farkli erken uyar1 skorundan ilk giin aldiklart ortalama degerlerin, mevcut yandas hastaliklara gore
karsilagtiriimasi.

ilk giin MEUS .. Ik giin CEUS ..

Yandas hastahklar ortalama+SD P degeri ortalama+SD P degeri
Diabetes mellitus

* Hayir (n=253) 1,38+0,58 2,58+2,59 "

« Evet (n=79) 1,53+0,85 0.137 3.6422.60 =0.001
Hipertansiyon

* Hayir (n=228) 1,39+0,60 2,3342,24 "

« Evet (n=104) 1,46+0,77 0.643 3044307 <0.001
KOAH

* Hayir (n=297) 1,43+0,68 2,67+2,65 "

« Evet (n=35) 1,27+0,38 0,374 416£2.09 <0.001
Koroner arter hastaligi

* Hayir (n=287) 1,42+0,67 2,56+2,53 "

« Evet (n=45) 1,4040,54 0,908 4.55+2.63 =0.001
Malignite

* Hayir (n=299) 1,41+0,64 2,65+2,61 -

« Evet (n=33) 1,50+0,75 0,802 4,53+2,18 =0.001
Kalp yetersizligi

* Hayir (n=302) 1,40+0,65 2,62+2,55 «

* Evet (n=30) 1,59+0,70 0,054 4,9142,54 =0.001
Kronik bobrek yetmezligi

e Hayir (n=311) 1,40+0,64 2,78+2,57

* Evet (n=21) 1,66+0,80 0,073 3,5043,44 0,443
Diger yandas hastaliklar

» Hayir (n=252) 1,37+0,56 2,63+2,48 o

* Evet (n=80) 1,56+0,87 0,129 3,474+2.,99 0,029
Kardiyak arrest

» Hayir (n=326) 1,41+0,66 2,76£2,61 -

« Evet (n=6) 1,58+0,56 25 6.45+1,11 =0.001

MEUS: modifiye erken uyari skorlamasi, CEUS: COVID-19’a 6zgii erken uyari skorlamasi, KOAH: Kronik obstriiktif akciger
hastaligt, * istatiksel anlamlilik.
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ABSTRACT

Introduction: Early recognition of the deteriorating patient
and taking the necessary precautions quickly can prevent the
developmentof cardiac arrestin patients. For this purpose, modified
early warning scoring (MEWS) and national early warning scoring
(NEWS) were developed, as well as specific EWS for COVID-19
patients (CEWS: NEWS modified by adding >65 age criterion). In
this study, it was aimed to compare MEWS and CEWS to predict
worsening and development of cardiopulmonary arrest (CPA) in
patients followed up with a diagnosis of COVID-19 in wards.

Methods: After the approval of the ethics committee, a total of 332
adult patients between the ages of 18-99 who were hospitalized
in the COVID-19 wards of Mersin University Medical Faculty
Hospital between 1 March 2020 and 1 June 2020 were included
in the study. Demographic data and comorbidity status were
determined from patient records. The MEWS and CEWS
scores were determined by the vital findings obtained from the
service follow-ups. For these two scorings, the mean of repeated
measurements for each day was recorded.

Results: 60.9 % (n=202) of the patients were male and 39.1 %
(n=130) were female. The mean age of the patients was calculated
as 53.73420.05. The mean hospitalization period of the patients
was 6.02+3.73 days. The rate of patients in requirement of
additional oxygen was found to be 24.4 % (n=81). Admission rate
from the COVID-19 service to the ICU was 1.2 % (n=4), CPA
rate was 1.8 % (n=0) and exitus rate was 1.8% (n=6). The mean
scores of the patients for each day were taken, and there was a
statistically significant difference between MEWS and CEWS
(1.33+0.49 vs. 2.59+2.39; p<0.001). When the 1st day scores of
the patients with and without CPA were compared, the CEWS
score was found to be significantly higher than the MEWS score
(p=0.001 vs. p=0.283). While the cut-off value was 4.75 in CEWS
for CPA (p<0.001), a distinctive cut-off value was not found for
MEWS (p=0.317). When those with comorbidities (n=204) were
examined, the CEWS was found to be significantly higher than
the MEWS (p<0.001).

Conclusion: According to the results, CEWS obtained by adding
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age criteria to NEWS, may be a more accurate early warning
system in predicting CPA and exitus in COVID-19 patients
compared to MEWS.

Keywords: COVID-19, Modified early warning score, National
early warning score, Cardiac arrest, Cardiopulmonary resuscitation

1. Introduction

Early recognition of the deteriorating patient is also the first link
in the life-saving chain.!” Especially, the majority of in-hospital
cardiac arrests do not develop suddenly. When the vital signs
of patients with cardiopulmonary arrest (CPA) were examined
retrospectively, it was determined that there were deteriorations
in vital signs in the period before the cardiac arrest occurred.®?
Therefore, itis recommended to use early warning scores (EWS) for
recognizing in-hospital cardiac arrest.) There are various scoring
systems developed for this purpose. The most commonly used are
the modified early warning score (MEWS) and the national early
warning score (NEWS) developed in United Kingdom.® MEWS
includes systolic blood pressure, heart rate, respiratory rate, body
temperature and neurological status parameters. NEWS, on the
other hand, includes oxygen saturation and supplemental oxygen
support parameters in addition to these variables.

Different EWS systems have been developed for different
clinical  situations.®®  Similarly, disease-specific ~EWSs
have been tried to be defined for the coronavirus pandemic
(COVID-19).%19 However, the superiority of the EWS, which
was developed specifically for the COVID-19 outbreak, over
the established scores could not be clearly demonstrated.® It is
noteworthy that especially the high average age and changes in
oxygen saturation of COVID-19 cases followed up in intensive
care unit (ICU) or wards are at the forefront."” Therefore, NEWS
which includes oxygen saturation and supplemental oxygen
support criteria, seems to be more appropriate for COVID-19
patients rather than MEWS. In a study, it is seen that the age
variable parameter is added to NEWS in the early recognition of
worsening COVID-19 patients. In our study, we used the MEWS
and the NEWS to which the age criterion was added (CEWS:
early warning scoring specific to COVID-19 patients).
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In this study, we aimed to retrospectively compare the accuracy of
CEWS and MEWS in predicting worsening and CPA in infected
hospitalized patients in the COVID-19 ward.

2.Methods

Written approval from the Ministry of Health Scientific Research
Platform and Mersin University Clinical Research Ethics
Committee were obtained for our study (July 8, 2020 date and
2020/471 numbered). A total of 332 patients with a diagnosis of
COVID-19, aged between 18-99 years, who were hospitalized
and followed up in the COVID-19 service of Mersin University
Faculty of Medicine between March 1 and June 1, 2020, were
retrospectively included in the study.

Early warning score is routinely used in the hospital where our
study was conducted, and the necessary training was given to the
relevant healthcare personnel in previous years, and triggering
is routinely initiated according to standard follow-up and score
values. MEWS is used in routine service follow-up in our hospital.
Training and information about NEWS in which the age criterion
was added (CEWS), was also given to the COVID-19 service
nurses before start of the study.

Systolic blood pressure, heart rate, respiratory rate, body
temperature, and response status criteria were used to detect
MEWS. It was used as the COVID-specific early warning
score (CEWS), which was obtained by adding the age criterion
(0 points: <65 years, 3 points: >65 years) to NEWS (Table 1).¢
For both MEWS and CEWS, determining the frequency of follow-
up according to the score obtained by the patients, evaluating the
patient’s need for ICU and necessary triggers have been applied.
Patients with missing information in their follow-up forms were
excluded from the study.

Demographic data and comorbidity status were determined
from patient records. MEWS and CEWS scores from repeated
measurements for each day were averaged. The effects of gender,
age, and comorbidity on early warning scores were compared.
Two different early warning scores were compared in terms of
early recognition of ICU admission, cardiopulmonary arrest and
mortality. Cut-off values of early warning scores were calculated
to predict cardiac arrest and exitus.

Data were analyzed using the Statistical Package for the Social
Sciences (IBM Corp. Released 2011. IBM SPSS Statistics
for Windows, Version 20.0, Armonk, NY, USA). Descriptive
statistics for normally distributed data was expressed with mean
and standard deviation, for non-normally distributed data, median
and interquartile range (IQR) was employed. Categorical data was
expressed as total count and percentages. Shapiro-Wilk test was
used for normality. Analytical statistics for normally distributed
variables was performed by t-test, for non-normally distributed
variables Mann-Whitney test was applied. Categorical variables
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were analyzed with using 2 test. Wilcoxon Signed Rank test was
used for paired and non-normally distributed data. Area under a
receiver operating characteristic (AUROC) curve analyses were
performed to assess the effectiveness of MEWS and CEWS for
predicting a COVID-19 prognosis. Statistical significance was
considered as p-value <0.05.

3.Results

Of the 332 patients included in the study, 60.9 % (n=202) were
male and 39.1 % (n=130) female. The mean age of the patients
was 53.73£20.05 years. In the correlation analysis, there was
a statistically significant increase in the CEWS score with
increasing age, while no significant difference was found in the
MEWS (1=0.668, p<0.001; r=0.102, p=0.06, respectively). The
gender and body weight variables of the patients did not differ in
the two different early warning scores. The mean hospital stay of
the patients was 6.02+3.73 days. Demographic data of the patients
are summarized in Table 2.

The mean scores of the patients for each day were calculated and
there was a statistically significant difference between MEWS
and CEWS (1.33+0.49 vs. 2.5942.39; p<0.001, respectively).
In patients with comorbidity, both early warning score averages
were found to be statistically significantly higher than in patients
without comorbidity (Table 3). Considering the mean scores
of the patients on the 1st day, in the presence of all comorbid
diseases, except for chronic renal failure, the CEWS score was
statistically significantly higher, while the MEWS score was not
statistically significant (Table 4). Similarly, a significant increase
was found in CEWS in smokers, but no difference was found
in MEWS (p=0.005, p=0.79; respectively). Alcohol use did not
differ in both early warning scores. The rate of patients in need
of oxygen was found to be 24.4 % (n=81). In patients requiring
supplemental oxygen support, both early warning scores were
found to be statistically significant.

The rate of admission to the ICU was 1.2 % (n=4). CPA ratio and
exitus rate were found to be 1.8 % (n=6). When the mean scores of
the patients with and without CPA on the 1st day were compared,
the CEWS score was found to be significantly higher than the
MEWS score (p=0.001 vs. p=0.283). While the cut-off value was
4.75 in CEWS in predicting CPA and exitus, a distinctive cut-off
value could not be determined for MEWS (p<0.001, p=0.317;
respectively). In the regression analysis performed by considering
the length of stay in the hospital, when the MEWS score of the
patients increased by one unit, the risk of death increased 2.32
times (p=0.033), and 1.79 times for CEWS (p<0.001) was
detected.

Since the number of patients decreased by more than 50 % after
the first 6-day period in the service follow-ups of all patients, the
first 6-day scores were also evaluated in terms of the accuracy of
the statistical modeling. Considering the first 6 days in MEWS
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measurement, there is a statistically significant difference between
dependent measurements (p=0.005). It was determined that this
difference between the measurements was due to the difference
between the 1Ist day and Sth day scores (p=0.008). Considering
the first 6 days in CEWS measurement, there is a statistically
significant difference between dependent measurements (p<0.001).
This difference between measurements was due to the difference
between day 1 and day 3, day 5 and day 6 (p=0.011; <0.001; 0.008,
respectively). While a statistically significant change was detected
on the 5th day for MEWS, a significant change was observed in
the earlier (on the 3rd day) period for CEWS.

4. Discussion

In our study, COVID-19 specific early warning score (CEWS)
obtained by adding age criteria to the national early warning
score (NEWS) and modified early warning scoring (MEWS)
were compared in terms of early recognition of worsening
and predicting cardiac arrest in patients with a diagnosis of
COVID-19. There is study reporting that COVID-19 is associated
with a higher mortality rate in elderly patients.®® In our study, it
was observed that worsening in COVID patients could be detected
earlier (compared to the mean values on the 1st day) with CEWS,
which also includes the age factor. CEWS was found to be more
effective than MEWS in predicting both worsening and cardiac
arrest in patients with comorbidities. In addition, we think that it
would be beneficial for clinicians to determine a cut-off value of
CEWS for cardiac arrest and mortality.

One study reported that variables of age, respiratory rate, systolic
blood pressure, peripheral oxygen saturation, and glasgow coma
scale (GCS) made a significant difference between patients
who survived and died."® Another study reports that advanced
age and the presence of comorbidity correlate with the severity
of COVID-19 disease."” The parameters included in the two
different early warning scores we compared in our study were
different. Unlike the MEWS, CEWS included oxygen saturation,
supplemental oxygen support, and age criteria. Considering the
higher mortality rates in elderly patients with a diagnosis of
COVID-19, the importance of the age factor is seen.'? In addition,
severe desaturation and the need for additional oxygen support
are frequently observed, especially in hospitalized COVID-19
patients. Considering these disease-specific conditions, it is
suggested that CEWS is a more appropriate early warning score
than MEWS in the follow-up of patients with COVID-19.

Different early warning scorings have also been studied in patients
with a diagnosis of COVID-19. In a study, MEWS and rapid
emergency medicine score (REMS) were compared.'¥ REMS
includes age, oxygen saturation and GCS parameters, unlike
MEWS. Researchers have reported that both early warning scores
have acceptable predictive values in predicting in-hospital cardiac
arrest in patients with a diagnosis of COVID-19.0% However, they
reported that REMS predicted early detection of worsening with
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higher accuracy than MEWS relative to area under the curve (AUC)
in ROC analysis (AUC values 0.841 vs 0.677, respectively).!'® In
our study, although the AUC values of both MEWS and CEWS
in the ROC analysis for predicting cardiac arrest were acceptable,
it was found that CEWS predicted significantly higher accuracy
(AUC values were 0.618 for MEWS and 0.893 for CEWS).

In a published systematic review before the COVID-19 pandemic
and evaluating early warning scores, it was concluded that the
EWSs calculated within the first 48 hours in patients were able
to predict especially cardiac arrest and death with acceptable
accuracy.’” However, these results have limited reliability due
to the heterogeneity of the population and the diversity of out-
of-hospital interventions. In our study, both early warning scores
predicted cardiac arrest at an acceptable level. However, due
to the retrospective study design, we also neglected the out-of-
hospital characteristics of the patients. Patients with COVID-19
may experience a quarantine period, which can sometimes be
long, before hospitalization.!'® Therefore, it is difficult to predict
how severely patients deteriorated in the pre-hospital period.

There are studies that found NEWS to be successful in
distinguishing infected patients at high risk for clinical
deterioration during admission to out-of-ICU services and to the
emergency department.!'!® There are also studies showing that
NEWS is superior to quick Sequential Organ Failure Assessment
(qSOFA) and systemic inflammatory response syndrome (SIRS)
scoring in early detection of worsening in hospitalized infected
patients.*29 A study reported that supplemental oxygen support is
an independent risk factor for COVID-19 pneumonia progressing
to a critical state.?V The use of NEWS, in which the age factor
is added in our study may be the reason why it becomes more
advantageous than MEWS in COVID-19 patients, especially since
it includes additional parameters related to the respiratory system.

There are some limitations of our study. Since our study was
conducted in a single center and with a limited number of patients,
the results cannot be generalized and the results should be retested
with multicenter studies. It was neglected because information
about out-of-hospital treatment and care processes of patients with
COVID-19 could not be reached. Only two different early warning
scorings have been studied, so we do not have information about
the effectiveness of other early warning scorings. It should be
known that at the time of the study, the COVID-19 vaccine was
not yet administered in our country and worldwide, so the clinical
appearance of the patients may be different from the current one.

In a conclusion, it was determined that CEWS predicted the
worsening of patients with COVID-19 with higher accuracy than
MEWS. Similarly, CEWS was found to predict earlier and more
significantly in COVID-19 patients with comorbidities. We think
that the use of CEWS may be useful in the follow-up of patients
with a diagnosis of COVID-19 followed in the service.
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Table 1. Early warning score parameters specific to COVID-19 patients (CEWS).

Parameters 3 2 1 0 1 2 3

Age (year) <65 >65

Respiration rate (per min) <8 9-11 12-20 21-24 >25

Oxygen saturation (%) <91 92-93 94-95 >96

Any supplemental oxygen Yes No

Systolic blood pressure <90 91-100 | 101-110 | 111-219 >220

(mmHg)

Heart rate (bpm) <40 41-50 51-90 91-110 111-130 >131
Confusion,

Consciousness Alert Voice Pain,

Unresponsive
Temperature (0C) <35 35.1-36 36.1-38 38.1-39 >39.1
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Table 2. Demographic data of patients with a diagnosis of COVID-19 followed in the ward.

Features | N (%) or mean+ SD
Gender
Female (n, %) 130
Male (n, %) 202
Age (year) 53,73420,05
Body weight (kg) 75,84+15,72
Length of stay (day) 6,02+3,73
Presence of comorbidity 205 (61.7)
Diabetes mellitus 79 (23.8)
Hypertension 104 (31.3)
Chronic obstructive lung disease 35(10.5)
Coroner artery disease 45 (13.6)
Cancer 33(9.9)
Congestive heart failure 30 (9.0)
Renal failure 21 (6.3)
Smoking 115 (34.6)
Alcohol use 33(9.9)
Others 80 (24.1)
Supplemental oxygen requirement 81 (24.4)
Discharged 322 (97.0)
Transfer to intensive care unit 4(1.2)
Exitus 6 (1.8)

Table 3. Comparison of the mean scores of patients according to comorbid disease status.

Early warning score Patients with comorbidity | Patients without comorbidity P value
(mean+SD) (n=127) (n=205)

MEWS 1,24+0,26 1,39+0,58 0.004*

CEWS 1,31£1,41 3,39+2,52 <0.001*

MEWS: modified early warning score, CEWS: early warning score specific to COVID-19, *statistically significant.
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Table 4. Comparison of the mean values of the patients on the first day from two different early warning scores according to their

current comorbidity status.

Comorbidities MEWS of the first day P value CEWS of the first day P value
mean+SD mean+SD

Diabetes mellitus

« No (n=253) 1,38+0,58 2,58+2,59 .

« Yes (n=79) 1,53+0,85 0.137 3.6422.60 =0.001
Hypertension

* No (n=228) 1,39+0,60 2,334+2,24 "

* Yes (n=104) 1,46+0,77 0.643 3044307 <0.001
COPD

« No (n=297) 1,43+0,68 2,6742,65 .

« Yes (n=35) 1274038 0,374 4.16+2,09 =0.001
Coroner artery disease

« No (n=287) 1,42+0,67 2,5642,53 .

* Yes (n=45) 1.40+0,54 0,908 4554263 <0.001
Cancer

« No (n=299) 1,41+0,64 2,65+2,61 .

« Yes (n=33) 1,50+0,75 0,802 4,53+2,18 =0.001
Congestive heart failure

« No (n=302) 1,40+0,65 2,6242,55 .

« Yes (n=30) 1,59+0,70 O 4,91+2,54 UL
Renal failure

*No (n=311) 1,40+0,64 2,78+2,57

- Yes (n=21) 1,66:0,80 0,073 35043 44 0,443
Others

« No (n=252) 1,37+0,56 2,63+2,48 .

* Yes (n=80) 1,56+0,87 0,129 3,47+2,99 0,029
Cardiac arrest

« No (n=326) 1,41+0,66 2,76+2,61 .

 Yes (n=6) 1,58+0,56 25 6.45+1,11 =0.001

MEWS: modified early warning score, CEWS: early warning score specific to COVID-19, COPD: chronic obstructive lung disease,

*statistically significant.
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