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Objective: This study aimed to analyze types and rates of symptoms according to vaccine type and to identify the char-
acteristics of patients who visited emergency departments (EDs) with adverse reactions after coronavirus disease 2019
(COVID-19) vaccination.

Methods: The medical records of 1,020 patients who visited the EDs of five participating tertiary hospitals from February
26, 2021 to July 31, 2021, and reported adverse reactions after vaccination with a COVID-19 vaccine to the Korean
Disease Control and Prevention Agency or diagnosed with a disease code U129 at time of ED discharge were retrospec-
tively analyzed. Symptoms, examinations, treatments received at EDs, and hospital outcomes were compared with
respect to vaccine type.

Results: Of the 1,020 study subjects, 559 received the ChAdOx1-S vaccine, 52 the Ad.26.COV2.S vaccine, 331 the
BNT162b2 vaccine, and 77 the mRNA-1273 vaccine. The adenovirus-vectored vaccines (ChAdOx1-S and Ad.26.COV2.S)
had the highest myalgia and headache complaint rates during the 24 hours following vaccination. However, the mRNA
vaccines (BNT162b2 and mRNA-1273) had the highest chest pain and fever complaint rates at 7 days post-vaccination.
Furthermore, 4.7% of the study subjects required hospitalization, and three died during hospitalization.

Conclusion: Patients who visited EDs with adverse reactions after COVID-19 vaccination had various ages and experi-
enced symptoms that depended on vaccine type. Most patients were discharged following ED symptom management,
but caution should be exercised as several patients experienced potentially serious adverse events.
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Capsule Summary

What is already known in the previous study
After COVID-19 vaccination, a variety of adverse reac-
tions have been reported that range from mild to fatal.

What is new in the current study

The adenovirus-vectored vaccines had the highest myal-
gia and headache complaint rates at 24 hours after vacci-
nation, but the mRNA vaccines had the highest chest pain
and fever complaint rates at 7 days after vaccination.
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Table 1. General characteristics of study population according to COVID-19 vaccination

. Total Adenovirus-vectored = mRNA vaccine
Vaidble (n=1,020) vaccine (n=612) (n=408) P-value
Sex 0.89
Mae 350 (34.3) 211 (34.5) 139 (34.1)
Female 670 (65.7) 401 (65.5) 269 (65.9)
Age (yr) <0.01
>17 and <29 172 (16.9) 43 (7.0) 129 (31.6)
>30 and <39 126 (12.4) 89 (14.5) 37(9.1)
=40 and <49 98 (9.6) 71 (11.6) 27 (6.6)
>50 and <59 99 (9.7) 68 (11.1) 31(7.6)
>60 and <69 297 (29.1) 266 (43.5) 31(7.6)
>70 and <79 147 (14.4) 68 (11.1) 79 (19.4)
>80 81(7.9) 711 74 (18.1)
Mean age (yr) 60 (35—69) 61 (42—66) 55.5 (26—78) 0.58
Vaccine
First dose 853 (83.6) 586 (95.8) 267 (65.4) <0.01
Second dose 167 (16.4) 26 (4.2) 141 (34.6)
Comorbidity
Hypertension 283 (27.7) 161 (26.3) 122 (29.9) 021
Diabetes mellitus 124 (12.2) 72 (11.8) 52 (12.7) 0.64
Cerebrovascular accident 42 (4.1) 23(3.8) 19 (4.7) 0.48
Heart disease 73(7.2) 35(5.7) 38(9.3 0.03
Cancer 37(3.6) 24 (3.9) 13(3.2) 0.54
Days from vaccination to symptom onset 1.3(0.4-4.0) 1.6 (0.4-4.2) 1.2 (0.5-3.9) 0.85
<1 448 (43.9) 266 (43.5) 182 (44.6) 0.58
1-2 235 (23.0) 138 (22.5) 97 (23.8)
3-7 172 (16.9) 101 (16.5) 71 (17.4)
>7 165 (16.2) 107 (17.5) 58 (14.2)
Local symptom
Local erythema/swelling 6 (0.6) 3(0.5) 3(0.7) 0.62
Rash 13(1.3) 11(1.8) 2(0.5) 0.07
Pain 13(1.3) 5(0.8) 8 (2.0 0.11
Systemic symptom
Fever 278 (27.3) 159 (26.0) 119 (29.2) 0.26
Myalgia 246 (24.1) 164 (26.8) 81 (19.9) 0.01
Chilly sense 160 (15.7) 104 (17.0) 56 (13.7) 0.16
Headache 255 (25.0) 174 (28.4) 81 (19.9) <0.01
Dizziness 168 (16.5) 104 (17.0) 64 (15.7) 0.58
Altered mentality 16 (1.6) 6 (1.0) 10 (2.5) 0.06
Nausea/vomiting 72 (7.1 43 (7.0 29 (7.1 0.96
Cough 23(2.3) 11(1.8) 12 (2.9) 0.23
Sore throat 13(1.2) 7(1.1) 6 (1.5) 0.65
Dyspnea 97 (9.5) 53 (8.7) 44 (10.8) 0.26
Chest pain/chest discomfort 176 (17.3) 74 (12.1) 102 (25.0) <0.01
Palpitation 25(2.5) 11(1.8) 14 (3.4) 0.10
Rash 69 (6.8) 49 (8.0 20 (4.9 0.05
Arthralgia 33(3.2) 23(3.8) 10(2.5) 0.25
Genera weakness 132 (12.9) 80 (13.1) 52 (12.7) 0.88
Limb weakness/paresthesia 46 (4.5) 33(5.49) 13(3.2) 0.10
Top-5 chief complains
Fever/chilly sense 221 (21.7) 124 (20.3) 87 (21.3) 0.68
Chest pain/chest discomfort 163 (16.0) 69 (11.3) 94 (23.0) <0.01
Headache 98 (9.6) 73(11.9) 25 (6.1) <0.01
General weakness 88 (8.6) 54 (8.8) 34 (8.3) 0.78
Dizziness 59 (5.8) 35(5.7) 24 (5.9) 0.91

Values are presented as number (%) or median (interquartile range).
COVID-19, coronavirus disease 2019.



62 / Seyeong Cho et al.

2
o mt
of\
o
o
=
olo
-2
3= oy
ofN o
du o
L6
=
E
£
>,

X
i
.
2
P
N

-
o :
o

12 0% ko 30 ofy
o2

32 &2

ok flo o
off M

do o M
-
o
° 2
30 8

ofN v lo
>
>
>
% oft

o fo ot X
M2 3
=
o
ook
l
>
]I.g
b
>
2
Jr
ol
2
=
32
)
olo
u
g
=2
=
o
ot
rlet
>
(o3

> 2
iz
)
©
olo
il

W o o
2,

M
£
e
>,
of
ol
X
X
N
N
A
o &L wx -

o o

o

o)

VA

of\ St

Y fo

ofN of\ —Io%
W

oN o

x =
=i )

1E o

o

> re

o

o

e fol (=
B o ¥

=
e

(R

500 *kk *

= Adenovirus-vectored vaccine
450 440
= mRNA vaccine

40.0

35.0

30.0

25.0

Percentage (%)

20.0

15.0

10.0

5.0

A 00

Fever Myalgia Headache Chills Dizziness Chest pain  General weakness

35.0 &
mp = Adenovirus-vectored vaccine

30.0 = mRNA vaccine

25.0

20.0

15.0

Percentage (%)

10.0

50

0.0
B Chest pain Fever Headache Dizziness Myalgia  General weakness  Dyspnea

Fig. 2. Proportion of symptoms in patients based on vaccine type and days from vaccination to symptom onset: (A) symptoms
occurring within 1 day after vaccination and (B) symptoms occurring more than 7 days after vaccination. * P<0.05,
*** P<0.001.
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Table 2. General characteristics of study population according to COVID-19 vaccination

. Total Adenovirus-vectored mMRNA vaccine
Varighle (n=1,020) vaccine (n=612) (n=408) P-value
Vital signson ED admission

Systolic blood pressure <90 mmHg 4(0.4) 1(0.2 3(0.7) 0.31

Body temperature =37.5°C 258 (25.3) 149 (24.3) 109 (26.7) 0.39

Oxygen saturation measured with a pul se oximeter 98 (98—99) 98 (98—99) 99 (98—-99) 0.67

Heart rate (/min) 85 (76—98) 85 (76—98) 85(77-100) 0.38
Initial triage (emergent) 386 (37.8) 223 (36.4) 163 (40.0) 0.28
EMS use on ED admission 235 (23.0) 125 (20.4) 110 (27.0) 0.02
Transferred from other hospital 62 (6.1) 45 (7.4) 17 (4.2) 0.04
Examination

Blood test 908 (89.0) 540 (88.2) 368 (90.2) 0.33

Electrocardiogram 710 (69.6) 401 (65.5) 309 (75.7) <0.01

Chest radiography 855 (83.8) 512 (83.7) 343 (84.1) 0.86
Treatment in ED

Intravenous hydration 716 (70.2) 421 (68.8) 295 (72.3) 0.23

Antipyretics 535 (52.5) 309 (50.5) 226 (55.4) 0.13

Antihistamine 81 (7.9) 43(7.0) 38(9.3) 0.19

Anti-emetics 59 (5.8) 32(5.2) 27 (6.6) 0.35

Steroid 51 (5.0) 27 (4.9 24 (5.9) 0.29
ED LOS (hr) 2.9(2.0-4.6) 29(2.0-45) 30(21-49 0.20
ED disposition 0.18

Discharge from ED 967 (94.8) 586 (95.8) 381 (93.4)

Hospital admission 48 (4.7) 25(4.1) 23 (5.6)

Transfer 4(0.4) 1(0.2) 3(0.7)
In-hospital mortality 3(0.3) 2(0.3) 1(0.2) 1.00

Values are presented as number (%) or median (interquartile range).
ED, emergency department; LOS, length of stay; COVID-19, coronavirus disease 2019.

Table 3. Characteristics of patients who died after vaccination

Days from vaccination
Case  Age(yr)/Sex Cause of death Comorbidity Vaccinetype i

to symptom onset
1 65/M Sepsis Hypertension, diabetes mellitus, ChAdOx1-S 51
heart disease,
liver transplantation status
2 69/F Acute myocardial Hypertension ChAdOx1-S 18.3
infarction
3 86/F Cardiac arrest Hypertension, diabetes mellitus, BNT162b2 9.9

dyslipidemia, dementia

Table 4. Multivariable logistic regression analysis of the association between vaccine type and serious adverse events

Serious adverse events

OR (95% CI) Adjusted OR (95% ClI)
Adenovirus-vectored vaccine 1.00 1.00
mRNA vaccine 1.47 (0.83—2.61) 0.75 (0.30-1.87)

OR, oddsratio; Cl, confidence interval.

Adjusted for sex, age group, comorbidity (hypertension, diabetes mellitus, cerebrovascular accident, heart disease, cancer),
vaccine dose, chief complains, days from vaccination to symptom onset, initia triage, vital signs on emergency department
admission (systolic blood pressure <90 mmHg, body temperature > 37.5°C), emergency medical services use on emergency
department admission, route of emergency department visit.
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Appendix 1. Diagnosis of admitted patients

. . Total Adenovirus-vectored vaccine MRNA vaccine
Diagnosis (n=48) (n=25) (n=23)
Infectious disease 18 12 6
Cerebrovascular disease 9 6 3
Heart disease 5 2 3
Pulmonary and respiratory disease 5 2 3
Hematologic disease 3 0 3
Others 8 3 5




