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Effect of regional COVID-19 outbreak to emergency department response
on acute myocardial infarction: a multicenter retrospective study

Young Wook Kim?, Sungbae Moon*, Hyun Wook Ryoo*, Jae Yun Ahn?, Jung Bae Park*, Dong Eun Lee?,
Sang Hun Lee? Sangchan Jin? You Ho Mun?, Jung Ho Kim? Tae Chang Jang*

Department of Emergency Medicine, Kyungpook National University School of Medicine, Daegu, 2Department of
Emergency Medicine, Keimyung University Dongsan Medical Center, Daegu, *Department of Emergency Medicine,
Yeungnam University College of Medicine, Daegu, ‘Department of Emergency Medicine, Daegu Catholic University

School of Medicine, Daegu, Korea

Objective: The Daegu region experienced the first wave of the pandemic at the beginning of the coronavirus disease
2019 (COVID-19) outbreak in Korea. Other non-COVID-19-related treatments during a community outbreak, such as car-
diovascular diseases, were expected to impact emergency departments. In acute myocardial infarctions, time is an
important factor affecting the patient outcome. This study examined how community COVID-19 outbreak affected ST-
segment elevated myocardial infarction (STEMI) care in emergency departments.

Methods: A retrospective analysis was performed on patients visiting five emergency departments in the Daegu area
who were diagnosed with STEMI from February 18 to April 17 each year from 2018 to 2020. The demographic character-
istics, prehospital variables, in-hospital time variables, and treatment results were collected. The cases were divided into
the pre-COVID period and the COVID period for comparison.

Results: The study included 254 patients (194 pre-COVID, 60 during COVID). The symptom-to-door time did not differ.
Although the door-to-first doctor time was shortened (4 min vs. 2 min, P=0.01), the rate of coronary angiogram along with
the door-to-angiogram time and the door-to-balloon time did not change. The length of stay in the emergency department
was delayed during COVID-19 (median, 136 min vs. 404 min; P<0.01). The in-hospital length of stay and mortality were
similar in both groups.

Conclusion: The time to treat STEMI was not delayed significantly during the first wave of the COVID-19 outbreak in the
Daegu area compared with the pre-pandemic period. Mortality did not change. The length of stay was elongated signifi-
cantly in the emergency department but not in the hospital.

Keywords: Pandemics; COVID-19; SARS-CoV-2; ST elevation myocardial infarction; Treatment delay
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Capsule Summary

What is already known in the previous study
Previous single or national studies show that the coron-
avirus disease-19 (COVID-19) outbreak affected acute
myocardial infarction treatment in the community dur-
ing the pandemic. The number of reported patients was
reduced. Some variables remain unchanged, such as the
door-to-balloon time or in-hospital mortality.

What is new in the current study

This study was conducted in a metropolitan city impact-
ed by the nation s first wave of the COVID-19 outbreak,
conducted in a multicenter setting. Although the mortal-
ity and time variables associated with treating ST-seg-
ment elevated myocardial infarction were not delayed,
the prehospital time and length of stay in the emergency
department were elongated during the outbreak.
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758 Total MI patients in
study hospital EDs

|

742 Acute MI

14 Revisit <1 mo

|

474 NSTEMI

728 Fisrt visit only

{
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60 COVID-19

194 Pre-COVID-19

:

Fig. 1. Study flow diagram of acute myocardial infarction patients. Pre-COVID-19 period: from February 18 to April 17, 2018

and 2019, respectively. COVID-19 period: from February 18 to April 17, 2020. M1, myocardial infarction; ED, emer-

gency department; NSTEMI, non-ST elevated myocardial infarction; STEMI, ST elevated myocardial infarction.
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Table 1. General patient demographics comparison between two periods
Variabl Total Pre-COVID-19 COVID-19 bval
ariable (n=254) (n=194) (n=60) -vaue
Age (yr) 65 (55—77) 65 (55—77) 65 (54-72) 0.78
Male sex 193 146 (75.3) 47 (78.3) 0.62
Previous history
Hypertension 112 86 (44.3) 26 (43.3) 0.89
Diabetes mellitus 67 53 (27.3) 14 (23.3) 0.54
Dyslipidemia 32 24 (12.4) 8(13.3) 0.84
Previous CAD 28 25(12.9) 3(5.0 0.09
Stroke+TIA 21 17 (8.8) 4(6.7) 0.79
Chronic rena failure 9 7(3.6) 233 1.00
Smoking (current) 87 67 (34.5) 20(33.3) 0.49
ED visit route 0.01
119 Ambulance 95 65 (33.5) 30 (50.0)
Other vehicles 159 129 (66.5) 30 (50.0)
Systolic blood pressure (mmHg) 123 (109-145) 121 (109-145) 125 (110-151) 0.17
Shock (<90) 27 23(11.9) 4(6.7) 0.25
Body temperature ("C) 36.2 (36.0—-36.7) 36.2 (36.0—-36.7) 36.3 (36.0—-36.7) 0.34
Fever (=37.5) 3 1(0.5) 2(3.3) 0.14
Values are presented as median (interquartile range) or number (%).
CAD, coronary artery disease; TIA, transient ischemic attack; ED, emergency department.
Table 2. Prehospital and in-hospital time variable comparison between two periods
Variabl Total Pre-COVID-19 COVID-19 byl
anabie (n=254) (n=194) (n=60) vaue
Symptom onset to door (min) 149 (63-500) 146 (58-511) 164 (88—450) 0.98
<3hr 138 107 (55.2) 31 (51.7) 0.64
Response time interval (min) 8 (6—10)? 7 (6-9)” 9 (7-14)° 0.01
Scene arrival to door (min) 19 (14-28)? 18 (14—-24)» 26 (19-36)° <0.01
Door to first doctor (min) 4 (2-6)? 4 (2—-6)? 2(1-5) 0.01
Door to first EKG (min) 4(0-9) 4(0-8) 4(0-10) 0.49
<5min 149 114 (58.8) 35(58.3) 0.95
Door to CAG (min) 53 (38—99) 54 (38—99) 51 (39-102) 0.65
<90 min 189 144 (74.2) 45 (75.0) 0.91
Door to balloon (min) 74 (59-117) 74 (60—-116) 77 (57-124) 0.60

Values are presented as median (interquartile range) or number (%).

EKG, electrocardiogram; CAG, coronary angiogram.
In=95. Pn=65. *n=30.
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Total

Pre-COVID-19

COVID-19

Variable (n=254) (n=194) (n=60) P-value
CAG performed 230 174 (89.7) 56 (93.3) 0.40
CABG performed 3 3(15) 0(0.0) 1.00
LOS, ED (min) 151 (89—-511) 136 (87—361) 404 (95-1180) <0.01
LOS, hospital (hr) 94 (72-144) 97 (72-144) 92 (67—-138) 0.71
ED mortality 4 2(10 2(33) 0.24
Ward, ICU 031
Mortality 12 11 (5.7) 1(L7)
Survival discharge 230 175 (90.2) 55 (91.7)
Hospital mortality 16 13(6.7) 3(5.0 0.77

Values are presented as median (interquartile range) or number (%).
CAG, coronary angiogram; CABG, coronary artery bypass grafting; LOS, length of stay; ED, emergency department; 1CU,

intensive care unit.
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Appendix 1. Number of confirmed COVID-19 cases in Daegu region during first wave of pandemic.
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Appendix 2. Timeline of emergency department closures in Daegu region. Asterisk (*) indicates institutions participated in

this study.
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