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The impact of COVID-19 through epidemiological changes in out-of-hospital
cardiac arrest patients: a study in a single emergency medical center

Kyung Wook Kim, Soo Bok Choi, Hyoung Ju Lee, Young Yun Jung

Department of Emergency Medicine, Hanil General Hospital, Seoul, Korea

Objective: This study compared the epidemiological changes before and after the coronavirus disease 2019 (COVID-19)
outbreak in out-of-hospital cardiac arrest patients in a single center. This study analyzed the long-term impact of the
COVID-19 pandemic.

Methods: Eight hundred and sixty-one out-of-hospital cardiac arrest patients were included in the analysis. Out-of-hospi-
tal cardiac arrest patients from January 20, 2018, to January 19, 2020, were used as the control group, and those
between January 20, 2020, and January 19, 2022, were used as the study group. The collected data were evaluated
using a Student t-test, chi-square test, and logistic regression analysis.

Results: During the COVID-19 pandemic, the number of cardiac arrests witnessed at the field level decreased. In the
transport stage, mechanical CPR increased and the method for securing the airway had many changes. Transport dis-
tances, response times, and on-scene times have increased. Survival discharge from hospital decreased from 9.5% to
5.8% (P=0.045), and good neurological outcomes decreased from 8% to 4% (P=0.017). According to multivariate logistic
regression analysis, good neurological outcomes (adjusted odds ratio, 0.299; 95% confidence interval, 0.116—0.772)
were significantly lower after the onset of COVID-19.

Conclusion: With the outbreak of COVID-19, there have been many changes in the pre-hospital stages of out-of-hospital
cardiac arrest patients, and the neurological outcomes have also deteriorated. This continued throughout the pandemic
period.
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Capsule Summary

What is already known in the previous study
After the outbreak of COVID-19, there have been many
epidemiological changes in out-of-hospital cardiac
arrest patients, and their prognosis has deteriorated.

What is new in the current study

This study analyzed four years of data from an emer-
gency medical center in Seoul to determine how the out-
break of COVID-19 affected out-of-hospital cardiac
arrest patients. As of August 2022, 20% of the cumula-
tive number of confirmed COVID-19 patients in Korea
live in Seoul, the second highest number after Gyeonggi
Province. Although short-term studies have targeted
other regions in Korea, this is the first study to analyze
long-term data in Seoul.
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, WA AAEE ABEd=AE AR o B
71 A %A (arterial blood gas analysis, ABGA) |4 =
H 4 20] 2% % (hydrogen ion concentration, pH) <}
b4 (lactate) 22813 ™3P S 4 (white blood cell
count) 58 FMAA Ao} HHEAZFHAA S (target
temperature management, TTM) A& oJH-E ¥ 3319
o}, w3k ApR<8 3] E (return of spontaneous circula—
tion, ROSC) o1§-& ZAleF 1 sH¥olgts ROSCH 7
$-9} 30 o]’ ROSC7F A€ A5 FEatsith 13+
Az £ A48 $393 o= CPC 1, 22 JIR
t}. 22 A3t AEE QS (survival discharge) 2 3F T}
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Before COVID-19 occur

A3 HEH o oty Wl Al H 8 A4
32 8619 S 46599 2T 3969 AFToE T+
3o (Fig. 1)

AA B2 FaAHE 71.9+14.34% 3 63.4%7F
doldtt vol, ¥, B AY T A 717 54 gz
T3 AT Atolo] ol ek xpoli= otk AlaAIgEe] Rl
T 06—124 Ato]7t 33.6% = 7HE =9k 00—06A] 7}
13.4%% 714 gk on COVID—19 ¥4 A3} 9] xjo]
© RATHP=0.758). AFA TAFLE AFTAJA B5
ZF AL Bk A AuARE 7EEQ A $-o) bl ofd A
S-wo wott, B4 AHs8ES AP n e
COVID-19 %A Axtt 37} oA SAHCRE
JakA = FH(P=0.183). H4¥ AH A= 56.6%14
47.2%% 9 38HA 723k tHP=0.006) (Table 1).

2. 015 EHA

COVID-19 A d3} & 1197FFhe] A= ghAlel|A
W3l s AR e HuE AAE gEL T5F0]
62.1%% 7V Bkw o]F EF AAEE 16.7%1A A
= At COVID—19 HA 5 7|A4 Ao =] vl&
& 73.5%°1A 82.3%= frolstAl F7ket i (P=0.002)
7128 A2 7 Akt FE0) AR bl E0] 19.6%¢l
A 45%FE ZFEQ T AEARIE AR &S 69.7%
o)A 89.4% % EolWth(P<0.001). E3F o gy T o] A}
$% COVID-19 ¥4 % 22.7% (P<0.001) & #2atA
S7verdTh el AR ARy g Atolo] A 2

After COVID-19 occur

| 616assessed OHCA | | 496assessed OHCA |
| 1BNotresuscitated by EMS  j¢———] > 9Not resuscitated by EMS |
hJ A4
| 598 EMS treated OHCA | [ 487 EMS treated OHCA |
[ 12 Age<18 years old ]1—— ———>| 5 Age<18 years old |
v v
| 586AdultOHCA | |  482AdultOHCA |

| 88 no medical etiology

}.___

Y

——|

r

63 no medical etiology |

| 498 medical etiology

|

I 419 medical etiology ]

33 confirmation cardiac arrest during |
EMS transport i

»| 23 confirmation cardiac arrest during
EMS transport

Y

| 465 cases enrolled

| 396 cases enrolled |

Fig. 1. Definition of the study selection by flow diagram. OHCA, out-of-hospital cardiac arrest; EM S, emergency medical service.
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+1 kmelA 2.3%1.9 km (P=0.001) 2 Z7}3t31 o tf
SAIZHE 6.8 2,854 8.9E4% (P<0.001) 07, A%

T 1211418004 145145828 F96A Z7}
ATHP<0.001). A E o] FAIME Skt ot EA
O R FoskA] E9ktH(P=0.282) (Table 2).

W dACA 27 AAE Bl 9A F550] 74.2%
2 7P Bk AAES 15.3%A4, 183 TTM A=
= 10.3%°1A4 A= AT A7) AE A 4= 5
2ol & F e}l it gAE COVID-19 ¥ A3 5
Hlwske] {98 atolE HolA FUth(P=0.084
P=0.072) aFA %k 3248 X5 Aol QlojA = B A A

o7 Fo A7k AN o FEHL LI} T2 A

|

A E= 2+ 9.5%0°0 5.8% (P=0.045), 8%1A 4%
(P=0.017)2 COVID-19 ¥4 ¥ o5t #AAasksich
(Table 3).
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Table 1. Comparison of general patient characteristics and on-scene stage before and after the outbreak of COVID-19

Before COVID-19  After COVID-19

Total (n=861) occur (n=465) occur (n=396) P-value
Sex 0.467
Female 315 (36.6) 165 (35.5) 150 (37.9)
Mae 546 (63.4) 300 (64.5) 246 (62.1)
Age (yr) 71.9+143 72.6+13.8 71.2+148 0.157
Past history
Hypertension 380 (44.1) 193 (41.5) 187 (47.2) 0.092
Diabetes 290 (33.7) 144 (31) 146 (36.9) 0.068
Cerebrovascular disease 129 (15.0) 66 (14.2) 63 (15.9) 0.482
Cardiovascular disease 176 (20.4) 94 (20.2) 82 (20.7) 0.858
Malignancy 115 (13.4) 67 (14.4) 48 (12.1) 0.325
CPC (before arrest) 0.243
1 447 (51.9) 241 (51.8) 206 (52)
2 196 (22.8) 98 (21.1) 98 (24.7)
3 200 (23.2) 113 (24.3) 87 (22)
4 18(2.1) 13(2.8) 5(1.3)
Location 0.215
Residence 628 (72.9) 332 (71.4) 296 (74.7)
Nursing facility 79(9.2) 50 (10.8) 29 (7.3)
Public 154 (17.9) 83(17.8) 71(17.9)
EMS call time (24 hr) 0.758
00:00-06:00 115 (13.4) 59 (12.7) 56 (14.1)
06:00-12:00 289 (33.6) 160 (34.4) 129 (32.6)
12:00-18:00 240 (27.9) 125 (26.9) 115 (29)
18:00-24:00 217 (25.2) 121 (26.0) 96 (24.2)
First reporter 0.131
Family member 602 (69.9) 315 (67.7) 287 (72.5)
Nonfamily member 259 (30.1) 150 (32.3) 109 (27.5)
Witness arrest 450 (52.3) 263 (56.6) 187 (47.2) 0.006
Bystander CPR 392 (45.5) 202 (43.4) 190 (48) 0.183

Values are presented as number (%) or median (interquartile range).
COVID-19, coronavirus disease 2019; CPC, cerebral performance categories;, EMS, emergency medical service; CPR, car-

diopulmonary resuscitation.
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Table 2. Comparison of transport stages before and after COVID-19 outbreak
Before COVID-19  After COVID-19

Total (n=861) occur (n=465) occur (n=396) P-value
First reported ECG rhythm at EMS 0.140
Asystole 535 (62.1) 301 (64.7) 234 (59.1)
PEA 229 (26.6) 111 (23.9) 118 (29.8)
Shockable 97 (11.3) 53 (11.4) 44 (11.1)
Defibrillation during EMS 144 (16.7) 73(15.7) 71(17.9) 0.382
Use mechanical CPR 668 (77.6) 342 (73.5) 326 (82.3) 0.002
Airway <0.001
Endotracheal tube 109 (12.7) 91 (19.6) 18 (4.5)
SGA 678 (78.7) 324 (69.7) 354 (89.4)
OPA 74 (8.6) 50 (10.8) 24 (6.1)
Intravenous line access 474 (55.1) 249 (53.5) 225 (56.8) 0.336
Prehospital epinephrine 128 (14.9) 38(8.2) 90 (22.7) <0.001
Distance (km) 21*15 20£1.0 23%t19 0.001
Response time (min) 7.81t3.6 6.81t2.8 89140 <0.001
On-scene time (min) 13.2*£45 12141 14545 <0.001
Transport time (min) 79137 7.71£34 8.0£4.1 0.282

Values are presented as number (%) or median (interquartile range).
COVID-19, coronavirus disease 2019; ECG, electrocardiogram; EMS, emergency medical service; PEA, pulseless electrical
activity; CPR, cardiopulmonary resuscitation; SGA, supraglottic airway; OPA, oropharyngeal airway.

Table 3. Comparison of hospital stages and results before and after COVID-19 outbreak
Before COVID-19  After COVID-19

Total (n=861) P-value

occur (n=465) occur (N=396)

First reported ECG rhythm at hospital 0.240

Asystole 639 (74.2) 336 (72.3) 303 (76.5)

PEA 150 (17.4) 84 (18.1) 66 (16.7)

Shockable 72 (8.4) 45 (9.7) 27 (6.8)
Defibrillation 132 (15.3) 73(15.7) 59 (14.9) 0.745
TTM apply 89 (10.3) 49 (10.5) 40 (10.1) 0.834
Laboratory

pH 6.970.1 6.970.2 6.91-0.1 0.084

Lactate (mmol/L) 14349 14.0£5.2 14.6+45 0.072

WBC (/L) 125+6.5 12.7£6.4 122*6.7 0.267
Any ROSC 307 (35.7) 163(35.1) 144 (36.4) 0.689
Sustained ROSC 240 (27.9) 126 (27.1) 114 (28.8) 0.581
Survival discharge 67 (7.8) 44 (9.5) 23(5.8) 0.045
Good neurologic outcome (CPC1, 2) 53(6.2) 37 (8) 16 (4) 0.017

Values are presented as number (%) or median (interquartile range).
COVID-19, coronavirus disease 2019; ECG, electrocardiogram; PEA, pulseless electrical activity; TTM, targeted temperature
management; WBC, white blood cell; ROSC, return of spontaneous circulation; CPC, cerebral performance category.
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Table 4. The impact of the outbreak of COVID-19 on the prognosis of out-of-hospital cardiac arrest patients through logistic

regression anaysis

Good neurologic outcome

Survival discharge

OR (95% Cl) aOR® (95% Cl) OR (95% Cl) aOR® (95% Cl)
Before COVID-19 occur 1.00 1.00 1.00 1.00
After COVID-19 occur 049 (0.27-0.89)  0.30(0.12—0.77)  0.59(0.35-0.99)  0.48 (0.22—1.03)
P-value 0.019 0.013 0.048 0.059

COVID-19, coronavirus disease 2019; OR, odds ratio; aOR, adjusted odds ratio; Cl, confidence interval.

3 Adjusted for gender, age, hypertension, malignancy, cerebral performance category (CPC) before arrest, location, first
reporter, witnessed arrest, bystander cardiopulmonary resuscitation (CPR), first reported electrocardiogram rhythm at emer-
gency medical service (EMS), use mechanical CPR, defibrillation during EMS, airway, response time, on-scene time.
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