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ABSTRACT

Background: We performed a prospective survey on the adverse reactions following the first
dose of two types of vaccines against coronavirus disease 2019 (COVID-19) in healthcare
workers (HCWs) in South Korea.

Methods: HCWs at a tertiary referral hospital in Seoul, South Korea, received a chimpanzee
adenovirus-vectored vaccine (ChAdOx1 nCoV-19) or an mRNA-based vaccine (BNT162b2)
between March 5 and March 26, 2021. The HCWs were asked to report adverse reactions
through a mobile self-report questionnaire for three days after vaccination.

Results: A total of 7,625 HCWs received the first dose of ChAdOx1 or BNT162b2 vaccine
during the study period. Of them, 5,866 (76.9%) HCWs (ChAdOx1, n = 5,589 [95.3%];
BNT162b2, n = 277 [4.7%]) participated at least once in the survey, of whom 77% were
female and 86% were younger than 50 years. The overall adverse reaction rate was 93% in
the ChAdOx1 group and 80% in the BNT162b2 group (P < 0.001). Both local and systemic
reactions were more commonly reported in the ChAdOx1 group, and the difference was
larger in systemic reactions such as fever and fatigue. In the ChAdOx1 group, the incidence
of adverse reactions was significantly higher in females and those in the younger age groups,
while the BNT162b2 group showed such difference according to age.

Conclusion: In our prospective survey, vaccine-associated adverse reactions were more
commonly reported in the ChAdOx1 group than in the BNT162b2 group. Females and
younger age groups experienced vaccine-associated adverse reactions more frequently.

Keywords: COVID-19; Vaccination; Adverse Reaction; ChAdOx1 nCoV-19; BNT162b2

1/9

ssaadyuljwix §=§ Aq pejeseuen


https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0001-6375-3657
https://orcid.org/0000-0001-6375-3657
https://orcid.org/0000-0001-6452-4020
https://orcid.org/0000-0001-6452-4020
https://orcid.org/0000-0002-5647-3718
https://orcid.org/0000-0002-5647-3718
https://orcid.org/0000-0003-4286-3114
https://orcid.org/0000-0003-4286-3114
https://orcid.org/0000-0002-2738-5882
https://orcid.org/0000-0002-2738-5882
https://orcid.org/0000-0002-2919-078X
https://orcid.org/0000-0002-2919-078X
https://orcid.org/0000-0002-7850-6373
https://orcid.org/0000-0002-7850-6373
https://orcid.org/0000-0001-6063-488X
https://orcid.org/0000-0001-6063-488X
https://orcid.org/0000-0002-8529-2676
https://orcid.org/0000-0002-8529-2676
https://orcid.org/0000-0001-6375-3657
https://orcid.org/0000-0001-6452-4020
https://orcid.org/0000-0002-5647-3718
https://orcid.org/0000-0003-4286-3114
https://orcid.org/0000-0002-2738-5882
https://orcid.org/0000-0002-2919-078X
https://orcid.org/0000-0002-7850-6373
https://orcid.org/0000-0001-6063-488X
https://orcid.org/0000-0002-8529-2676
https://orcid.org/0000-0001-5957-5421
https://orcid.org/0000-0003-4333-3270
https://orcid.org/0000-0001-7695-997X
https://orcid.org/0000-0001-5663-0640
https://orcid.org/0000-0002-6596-8253
http://crossmark.crossref.org/dialog/?doi=10.3346/jkms.2021.36.e115&domain=pdf&date_stamp=2021-04-16

Adverse Reactions Following COVID-19 Vaccination

JKMS

Eun Ok Kim
https://orcid.org/0000-0001-5957-5421
Jiwon Jung
https://orcid.org/0000-0003-4333-3270
Hyouk-Soo Kwon
https://orcid.org/0000-0001-7695-997X
Tae-Bum Kim
https://orcid.org/0000-0001-5663-0640
Sung-Han Kim
https://orcid.org/0000-0002-6596-8253

Funding

This study was supported by a grant from the
Korea Health Technology R&D Project through
the Korea Health Industry Development
Institute (KHIDI), which is funded by the
Ministry of Health & Welfare, Republic of Korea
(grant No. HW20C20692).

Disclosure
The authors have no potential conflicts of
interest to disclose.

Author Contributions

Conceptualization: Lee JH, Bae S, Jung J,
Kwon HS, Kim TB, Kim SH. Data curation:

Bae S, Park S, Lee S, Kim SK, Lim Y, Kim EO.
Formal analysis: Bae S, Lee YW, Lim Y. Funding
acquisition: Kim SH. Investigation: Lee YW, Lim
SY, Bae S. Methodology: Lim SY, Lee JH, Kwon
HS, Kim TB, Kim SH. Software: Park S, Lee S,
Kim SK, Lim Y, Kim EO. Validation: Lee JH, Lee
YW, Lim SY, Bae S. Writing - original draft: Lee
YW, Lim SY, Bae S, Jung J. Writing - review &
editing: Bae S, Lim JS, Jung J, Kim TB, Kim SH.

https://jkms.org

INTRODUCTION

South Korea began the nationwide coronavirus disease 2019 (COVID-19) vaccination program

on February 26, 2021. As part of the initiative, healthcare workers started receiving the first doses
of either ChAdOx1 nCoV-19 or BNT162b2 vaccine in March 2021. Although the safety profiles of
both vaccines have been well-investigated and qualified, the frequency and degrees of adverse
reactions from vaccinations may vary depending on the region and ethnicity, and there is a
possibility of unreported side effects.t3 Therefore, it is essential to investigate the occurrence

of adverse reactions after vaccination in different regions and populations. We conducted a
survey based on a mobile self-report questionnaire to assess the prevalence and characteristics of
adverse reactions following the first dose of two different types of COVID-19 vaccine.

METHODS

Study design and participants

Healthcare workers (HCWs) at a tertiary hospital in Seoul were scheduled to receive either

a chimpanzee adenovirus-vectored vaccine (ChAdOx1 nCoV-19 [AZD1222], AstraZeneca/
Oxford) or an mRNA-based vaccine (BNT162b2, Pfizer/BioNTech) between March 5, 2020 and
March 26, 2020. The BNT162b2 vaccine was assigned to high-risk HCWs in direct contact with
COVID-19 patients, and the ChAdOx1 vaccine was assigned to those involved in general patient
care. Individuals with a history of severe allergic reactions to the components of the COVID-19
vaccine, those who pregnant, and those who refused to be vaccinated for personal reasons were
excluded from immunization candidates. Both the ChAdOx1 vaccine and the BNT162b2 vaccine
were administered according to the manufacturer's instructions. All individuals receiving the
first dose of the vaccines were asked to report any adverse reactions during the 3 days post-
vaccination through a mobile self-report questionnaire. Prophylactic use of antipyretics was not
recommended, but allowed depending on the personal health conditions.

Data collection and outcomes

We collected information on the employee ID code, sex, age group, vaccine type, number of
days after vaccination, use of antipyretic drugs including acetaminophen and nonsteroidal
anti-inflammatory drugs (NSAIDs), and adverse reactions through the questionnaire
survey. A total of 34 adverse reaction items, including local and systemic reactions, were
included in the survey. Local adverse reactions included injection-site pain, redness,
swelling, induration, and itch. Systemic adverse reactions included malaise, muscle ache,
joint pain, fatigue, headache, dizziness, chills, fever, vomiting, diarrhea, abdominal pain,
palpitation, altered mental status, and changes in blood pressure. Allergic reactions such as
angioedema, urticaria, wheezing, and skin rash were also included. The severity of adverse
reactions was graded according to the following criteria: mild (transient or mild discomfort,
no interference with daily activity, and no requirement of medical intervention or therapy),
moderate (mild-to-moderate limitation in daily activity and no or minimal requirement

of medical intervention or therapy), severe (substantial limitation in daily activity and
requirement of medical intervention or therapy), or potentially life-threatening (required
assessment in the emergency department or admission to a hospital). The questionnaire
sheet used in the survey is shown in the Supplementary Data 1.
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Statistical analysis

Categorical variables were compared using Pearson's > test. The rates of adverse reaction
were compared between the ChAdOx1 group and the BNT162b2 group, and the frequency
and severity of adverse reactions were compared according to sex and age groups in the two
groups. Trend analysis was performed to determine a significant increase or decrease in the
frequency of adverse reactions across age groups using the Cochran-Armitage test. Pvalues
less than 0.05 were considered statistically significant. The data were analyzed using SPSS
v21.0 (IBM Co., Armonk, NY, USA) or R, version 4.0.4 (R Project for Statistical Computing,
Vienna, Austria).

Ethics statement

The study protocol was approved by the Institutional Review Board of Asan Medical Center
(IRB No. 2021-0589), which waived the requirement for written or verbal consent from the
participants based on the observational nature of the study and the fact that the patient
identifiers were fully encrypted before analysis.

RESULTS

During the study period, a total of 7,625 HCWs received the first dose of either ChAdOx1 (n
=7,282) or BNT162b2 (n = 343) vaccine. Of them, 5866 HCWs (ChAdOx1, n = 5,589 [95.3%)];
BNT162b2, n =277 [4.7%]) responded at least once to the mobile self-report questionnaires
(overall response rate = 76.9%) and were included in the analysis (Fig. 1). The baseline
characteristics and adverse reactions of the ChAdOx1 group and the BNT162b2 group are
shown in Table 1. Overall, 86.0% of the HCWs were under 50 years of age and 76.5% were
women. Of the overall population, 92.7% experienced at least one adverse reaction of any
severity during the first 3 days following vaccination, and this rate was significantly higher in
the ChAdOx1 group (93.3%) than in the BNT162b2 group (80.1%; P < 0.001).

In all adverse reaction categories, the ChAdOx1 group had higher reporting rates than did the
BNT162b2 group. Pain at the injection site was the most common local reaction. Local pain
was reported in 4,536 (81.2%) individuals in the ChAdOx1 group and 197 (70.0%) individuals
in the BNT162b2 group (P < 0.001). Muscle ache (79.9%), fatigue (76.5%), and headache
(69.5%) were the most common systemic reactions in the ChAdOx1group. Similarly, fatigue
(37.5%), muscle ache (33.6%), and headache (24.2%) were the most common systemic
reaction in the BNT162b2 group, albeit with significantly lower frequencies than in the

7,625 healthcare workers vaccinated with
ChAdOx1 nCoV-19 vaccine or BNT162b2 vaccine
between March 5, 2021 and March 26, 2021

5,866 healthcare workers who participated in
the survey through a mobile self-report
questionnaire at least once

|
v '

ChAdOx1 group BNT162b2 group
(n = 5,589) (n=277)

Fig. 1. Flow chart of population in this study.
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ChAdOx1 group (all P < 0.001). Systemic reactions whose frequency showed an absolute
difference of 30% or greater in the ChAdOx1 group compared with the BNT162b2 group were
fever, chills, muscle ache, joint pain, headache, dizziness, and fatigue (Table 1). In particular,
neurologic reactions (e.g., paralysis, paraesthesia) and allergy-like reactions (e.g., foreign
body sensation in the throat, swelling in the throat) were significantly more commonly
reported in the ChAdOx1 group (all P < 0.001).

Adverse Reactions Following COVID-19 Vaccination

Table 1. Baseline characteristics and adverse reactions according to vaccine type

Variables Total (n = 5,866) ChAdOXx1 (n = 5,589) BNT162b2 (n = 277) P
Age group <0.001
20-29 1,685 (28.7) 1,598 (28.6) 87 (31.4)
30-39 1,867 (31.8) 1,764 (31.6) 103 (37.2)
40-49 1,498 (25.5) 1,463 (26.2) 35 (12.6)
50-59 795 (12.4) 701 (12.5) 24 (8.7)
60-69 91(1.6) 63 (1.1) 28 (10.1)
Sex <0.001
Female 4,487 (76.5) 4,302 (77.0) 185 (66.8)
Male 1,379 (23.5) 1,287 (23.0) 92 (33.2)
Adverse reactions
Any 5,439 (92.7) 5,917 (93.3) 299 (80.1) <0.001
Local reactions
Pain 4,730 (80.6) 4,536 (81.2) 194 (70.0) <0.001
Itch 1,259 (21.5) 1,242 (22.2) 17 (6.1) <0.001
Redness 400 (6.8) 393 (7.0) 7 (2.5) 0.005
Swelling 548 (9.3) 534 (9.6) 14 (5.1) 0.016
Systemic reactions
Fever 2,884 (49.2) 2,865 (51.3) 19 (6.9) <0.001
Chills 3,724 (63.5) 3,680 (65.8) 44 (15.9) <0.001
Muscle ache 4,559 (77.7) 4,466 (79.9) 93 (33.6) <0.001
Joint pain 2,742 (46.7) 2,716 (48.6) 26 (9.4) <0.001
Headache 3,954 (67.4) 3,887 (69.5) 67 (24.9) <0.001
Dizziness 2,655 (45.3) 2,615 (46.8) 40 (14.4) <0.001
Confused mentality 1,075 (18.3) 1,065 (19.1) 10 (3.6) <0.001
Anxiety 1,267 (21.6) 1,254 (22.4) 13 (4.7) <0.001
Dyspepsia 1,742 (29.7) 1,725 (30.9) 17 (6.1) <0.001
Abdominal pain 1,373 (23.4) 1,360 (24.3) 13 (4.7) <0.001
Vomiting 1,290 (22.0) 1,273 (22.8) 17 (6.1) <0.001
Diarrhea 1,363 (23.2) 1,347 (24.1) 16 (5.8) <0.001
Fatigue 4,381 (74.7) 4,977 (76.5) 104 (37.5) <0.001
Palpitation 1,593 (27.2) 1,581 (28.3) 12 (4.3) <0.001
Hypertension 1,023 (17.4) 1,013 (18.1) 10 (3.6) <0.001
Hypotension 1,018 (17.4) 1,008 (18.0) 10 (3.6) <0.001
Paralysis 1,002 (17.1) 9992 (17.7) 10 (3.6) <0.001
Paraesthesia 1,093 (18.6) 1,081 (19.3) 12 (4.3) <0.001
Nasal obstruction 1,535 (26.2) 1,519 (27.2) 16 (5.8) <0.001
Angioedema 1,081 (18.4) 1,069 (19.1) 12 (4.3) <0.001
Tongue edema 1,018 (17.4) 1,008 (18.0) 10 (3.6) <0.001
Parageusia 454 (7.7) 450 (8.1) 4 (1.4) <0.001
Foreign body sensation in the throat 1,387 (23.6) 1,360 (24.3) 27 (9.7) <0.001
Throat swelling and tightness 1,194 (20.4) 1,178 (21.1) 16 (5.8) <0.001
Hoarseness 586 (10.0) 580 (10.4) 6(2.2) <0.001
Odynophagia 622 (10.6) 615 (11.0) 7(2.5) <0.001
Wheezing 360 (6.1) 358 (6.4) 2(0.7) <0.001
Chest discomfort 354 (6.0) 353 (6.3) 1(0.4) <0.001
Urticaria 3924 (5.5) 392 (5.8) 2(0.7) 0.001
Skin rash 395 (5.5) 320 (5.7) 5(1.8) 0.008
Antipyretic use 4,692 (80.0) 4,597 (82.3) 95 (34.3) <0.001

Data are presented as number (%).
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The frequency of adverse reactions gradually decreased over the 3 days of self-reporting
period in both groups, with the ChAdOx1 group consistently showing significantly higher
reporting rates in all categories regardless of the day of reporting (Supplementary Table 1).
The severity of the adverse reactions was also higher in the ChAdOx1 group. Antipyretics
use was more common in the ChAdOx1 group regardless of the day of reporting. Systemic

Adverse Reactions Following COVID-19 Vaccination

symptoms of moderate or greater severity including a fever of 38 degrees or higher were
reported in 20-50% in the ChAdOx1 group. In particular, about half of the ChAdOx1 group
reported moderate or severe grade events of chills, muscle ache, headache, and fatigue
(Supplementary Table 1).

In the ChAdOx1 group, the local and systemic reactions were more frequently reported in
females than in males except for hoarseness and wheezing (Table 2); moreover, all adverse

reactions were more significantly more common in the younger age groups (All P for

Table 2. Local and systemic reactions in the ChAdOx1 group according to sex and age groups

Variables Sex P Age group P for
Female Male 20s 30s 40s 50s 60s trend
(n=4,302)  (n=1,287) (n=1,598) (n=1764) (n=1,463) (n=701) (n=63)
Adverse reactions
Any 4,088 (95.0) 1129 (87.7) <0.001 1,533 (95.9) 1,694 (96.0) 1,359 (92.9) 590 (84.2)  41(65.1)  <0.001
Local reactions
Pain 3,633 (84.4)  903(70.2) <0.001 1,396 (87.4) 1,509 (85.5) 1,147 (78.4) 454 (64.8) 30 (47.6) <0.001
Iltch 1,013 (23.5) 299 (17.8)  <0.001  478(29.9)  411(23.3) 254 (17.4) 94 (13.4) 5(7.9)  <0.001
Redness 340 (7.9) 53(41)  <0.001 150 (9.4) 113 (6.4) 86 (5.9) 40 (5.7) 4(6.3)  <0.001
Swelling 471(10.9) 63(4.9) <0.001 188(1.8)  152(8.6) 130 (8.9) 60 (8.6) 4(6.3) 0.004
Systemic reactions
Fever 2,352 (54.7) 513(39.9) <0.001 1,047 (65.5) 1,050 (59.5) 599 (40.9) 159 (22.7) 10 (15.9)  <0.001
Chills 2,953 (68.6) 727 (56.5) <0.001 1,218 (76.2) 1,287 (73.0) 839 (57.3)  321(45.8)  15(23.8) <0.001
Muscle ache 3,548 (82.5) 918 (71.3) <0.001 1,386 (86.7) 1,477 (83.7) 1,128 (77.1) 450 (64.2)  25(39.7)  <0.001
Joint pain 2,209 (51.3) 507 (39.4) <0.001 870 (54.4) 899 (51.0) 679 (46.4) 258(36.8) 10 (15.9) <0.001
Headache 3,172 (73.7) 715 (55.6) <0.001 1,329 (83.2) 1,308 (74.1) 899 (61.4)  335(47.8)  16(25.4) <0.001
Dizziness 2,139 (49.7) 476 (37.0) <0.001 952 (59.6)  881(49.9) 576(39.4) 197 (28.1) 9(14.3)  <0.001
Confused mentality 845 (19.6) 290 (17.1) 0.045 459(28.7) 354(20.) 188 (12.9) 60 (8.6) 4(6.3)  <0.001
Anxiety 1,012 (23.5) 249 (18.8) <0.001  513(32.1)  416(23.6) 233 (15.9) 87 (12.4) 5(7.9)  <0.001
Dyspepsia 1,397 (32.5) 328 (25.5) <0.001 638(39.9) 599 (34.0) 365(24.9) TM3(161)  10(15.9)  <0.001
Abdominal pain 1,106 (25.7) 954 (19.7) <0.001 557 (34.9) 459 (26.0) 252 (17.2) 86 (12.3) 6(9.5)  <0.001
Vomiting 1,039 (24.2) 234 (18.2) <0.001  521(32.6) 433(24.5)  241(16.5) 73 (10.4) 5(7.9)  <0.001
Diarrhea 1,075 (25.0) 272 (21.1) 0.005 552 (34.5) 462 (26.2) 256 (17.5) 70 (10.0) 7(117)  <0.001
Fatigue 3,408 (79.2) 869 (67.5) <0.001 1,360 (85.1) 1,456 (82.5) 1,026 (70.1) 409 (58.3) 26 (41.3)  <0.001
Palpitation 1,313 (30.5)  268(20.8) <0.001 653 (40.9) 531(30.1) 302(20.6) 89 (12.7) 6(9.5)  <0.001
Hypertension 812 (18.9) 201(15.6)  0.009 430 (26.9) 346 (19.6) 177 (12.1) 56 (8.0) 4(6.3)  <0.001
Hypotension 812 (18.9) 196 (15.2)  0.003 440 (27.5)  341(19.3) 168 (11.5) 55 (7.8) 4(6.3)  <0.001
Paralysis 797 (18.5) 195 (15.2)  0.006 428 (26.8) 339(19.2) 171 (11.7) 51(7.3) 3(4.8)  <0.001
Paraesthesia 871 (20.2) 210 (16.3)  0.002 453 (28.3)  371(21.0) 195 (13.3) 59 (8.4) 3(4.8)  <0.001
Nasal obstruction 1,227 (28.5) 292 (22.7) <0.001 596 (37.3) 507(28.7) 307(21.0) 105 (15.0) 4(6.3)  <0.001
Angioedema 862(20.0)  207(16.1)  0.002  451(28.2) 368(20.9) 185 (12.6) 62 (8.8) 3(4.8)  <0.001
Tongue edema 812 (18.9) 196 (15.2)  0.003 436 (27.3)  347(19.7) 171 (1.7) 51(7.3) 3(4.8)  <0.001
Parageusia 385(8.9) 65 (5.1) <0.001 165 (10.3) 131 (7.4) 111 (7.6) 42 (6.0) 1(1.6) <0.001
Foreign body sensation in the throat 1,079 (25.1) 281(21.8)  0.019  455(28.5) 464 (26.3)  315(21.5) 120 (17.1) 6(9.5)  <0.001
Throat swelling and tightness 935 (21.7) 243 (18.9) 0.031 404 (25.3) 401(22.7) 278 (19.0) 90 (12.8) 5(7.9) <0.001
Hoarseness 464 (10.8) 116 (9.0) 0.076 219 (13.7) 180 (10.2)  121(8.3) 56 (8.0) 4(6.3)  <0.001
odynophagia 506 (11.8) 109 (8.5) 0.001 246 (15.4) 200 (11.3) 119 (8.1) 48 (6.8) 2(3.2)  <0.001
Wheezing 291 (6.8) 67 (5.2) 0.053  167(10.5) 109 (6.2) 56 (3.8) 95 (3.6) 1(1.6)  <0.001
Chest discomfort 290 (6.7) 63 (4.9) 0.02 156 (9.8) 114 (6.5) 59 (4.0) 22 (3.1) 2(3.2)  <0.001
Urticaria 272 (6.3) 50 (3.9) 0.001 146 (9.1) 101 (5.7) 59 (4.0) 16 (2.3) 0(0) <0.001
skin rash 277 (6.4) 43(3.3) <0.001 137(8.6) 100 (5.7) 61(4.9) 22 (3.1) 0 (0) <0.001
Antipyretic use 3,627 (84.3) 970 (75.4) <0.001 1,396 (87.4) 1,506 (85.4) 1,156 (79.0) 505 (72.0) 34 (54.0) <0.001

Data are presented as number (%).
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trend < 0.05). After stratification by age groups, injection site pain was significantly more
commonly reported in females in the 20s, 30s, and 40s (Supplementary Table 2). Rates of
systemic reactions including fever, chills, muscle ache, headache, fatigue, and palpitations
were higher in females, and the difference according to sex was more evident in the younger
age groups. The differences in the frequencies of adverse reactions according to age groups
were consistently observed after stratification by sex (Supplementary Table 3). Most types of
adverse reactions in the ChAdOx1 group tended to decrease with older age groups.

In the BNT162b2 group, there were no significant differences in the frequency of adverse
reactions according to sex (Table 3). The overall rate of adverse reactions was higher in the
younger groups (P for trend= 0.03); however, the number of adverse reactions with significant
differences according to age (Supplementary Table 4) and sex (Supplementary Table 5) in the
stratified analyses were fewer in the BNT162b2 group than in the ChAdOx1 group.

Table 3. Local and systemic reactions in the BNT162b2 group according to sex and age groups

Variables

Sex P Age group P for

Female (n =185) Male (n =92) 20s (n = 87) 30s (n=103) 40s (n =35) 50s(n=24) 60s(n=28) trend

Adverse reactions

Any 156 (84.3) 66 (71.7) 0.02 74(851)  83(80.6) 30 (85.7) 15(62.5) 20 (71.4)  0.03
Local reactions
Pain 136 (73.5) 58 (63.0)  0.098 70 (80.5)  73(70.9)  25(71.4) 13 (54.2) 13 (46.4) <0.001
Itch 12 (6.5) 5 (5.4) 0.94 10 (11.5) 5 (4.9) 0 (0) 2(8.3) 0 (0) 0.03
Redness 6(3.2) 1(1.1) 0.50 3(3.4) 2 (1.9) 1(2.9) 1(4.2) 0 (0) 0.54
Swelling 1 (5.9) 3(3.3) 0.50 5(5.7) 5 (4.9) 1(2.9) 2 (8.3) 1(3.6) 0.82
Systemic reactions
Fever 15 (8.1) 4 (4.3) 0.36  11(12.6) 6 (5.8) 1(2.9) 0 (0) 1(3.6) 0.02
Chills 34 (18.4) 10 (10.9) 0.5 15 (17.9) 21 (20.4) 4 (11.4) 3(12.5) 1(3.6) 0.06
Muscle ache 63 (34.1) 30(32.6) 0.92 33(37.9) 38(36.9) 10 (28.6) 4(16.7) 8(28.6)  0.07
Joint pain 16 (8.6) 10 (10.9) 0.7 12(13.8) 10 (9.7) 3(8.6) 1(4.2) 0 (0) 0.02
Headache 51 (27.6) 16 (17.4)  0.087 33(37.9)  23(22.3) 7 (20.0) 2(8.3) 2(71)  <0.001
Dizziness 29 (15.7) 1(12.0) 052  17(19.5) 17 (16.5) 2(5.7) 3(12.5) 1(3.6) 0.02
Confused mentality 5(2.7) 5 (5.4) 0.42 6 (6.9) 3(2.9) 0 (0) 1(4.2) 0 (0) 0.08
Anxiety 6(3.2) 7 (7.6) 0.19 6 (6.9) 4(3.9) 0 (0) 2(8.3) 1(3.6) 0.54
Dyspepsia 12 (6.5) 5 (5.4) 0.94 10 (11.5) 4(3.9) 0 (0) 2(8.3) 1(3.6) 012
Abdominal pain 7(3.8) 6 (6.5) 0.48 7 (8.0) 4(3.9) 0 (0) 1(4.2) 1(3.6) 0.20
Vomiting 10 (5.4) 7(7.6) 0.65 9 (10.3) 7 (6.8) 0 (0) 1(4.9) 0 (0) 0.02
Diarrhea 9 (4.9) 7(7.6) 0.52 8(9.2) 5 (4.9) 0 (0) 3(12.5) 0 (0) 0.8
Fatigue 74 (40.0) 30(32.6) 0.29 39 (44.8) 38(36.9) 14 (40.0) 7(29.9) 6(21.4)  0.02
Palpitation 7 (3.8) 5(5.4) 0.75 7 (8.0) 4(3.9) 0 (0) 1(4.2) 0 (0) 0.049
Hypertension 5(2.7) 5 (5.4) 0.42 6 (6.9) 3(2.9) 0 (0) 1(4.9) 0 (0) 0.08
Hypotension 5(2.7) 5 (5.4) 0.42 6 (6.9) 3(2.9) 0 (0) 1(4.2) 0 (0) 0.08
Paralysis 5(2.7) 5 (5.4) 0.42 6 (6.9) 3(2.9) 0 (0) 1(4.9) 0 (0) 0.08
Paraesthesia 7(3.8) 5 (5.4) 0.75 7 (8.0) 4(3.9) 0(0) 1(4.9) 0 (0) 0.049
Nasal obstruction 9 (4.9) 7 (7.6) 0.52 9 (10.3) 5 (4.9) 1(2.9) 1(4.2) 0 (0) 0.03
Angioedema 6(3.2) 6 (6.5) 0.34 7 (8.0) 4(3.9) 0 (0) 1(4.9) 0 (0) 0.049
Tongue edema 5(2.7) 5 (5.4) 0.42 6 (6.9) 3(2.9) 0 (0) 1(4.2) 0 (0) 0.08
Parageusia 4(2.2) 0(0) 0.38 2(2.3) 0 (0) 2 (5.7) 0 (0) 0 (0) 0.65
Foreign body sensation in the throat 21 (11.4) 6 (6.5) 0.29 13 (14.9) 10 (9.7) 4 (11.4) 0 (0) 0 (0) 0.01
Throat swelling and tightness 1 (5.9) 5(5.4) 0.99 7(8.0) 5(4.9) 3(8.6) 0 (0) 1(3.6) 0.25
Hoarseness 6(3.2) 0(0) 0.19 4 (4.6) 2 (1.9) 0 (0) 0 (0) 0 (0) 0.06
odynophagia 7(3.8) 0 (0) 0.4 6 (6.9) 1(1.0) 0(0) 0(0) 0 (0) 0.02
Wheezing 1(0.5) 1011 0.99 1(1.1) 0 (0) 0 (0) 0 (0) 1(3.6) 0.43
Chest discomfort 1(0.5) 0(0) 0.99 1(1.1) 0 (0) 0 (0) 0 (0) 0 (0) 0.31
Urticaria 2 (1) 0 (0) 0.81 2(2.3) 0(0) 0(0) 0(0) 0(0) 0.15
skin rash 5(2.7) 0 (0) 0.27 5 (5.7) 0 (0) 0 (0) 0 (0) 0 (0) 0.02
Antipyretic use 72 (38.9) 93(25.0) 0.03 33(37.9) 35(34.0) 11(31.4) 7 (29.2) 9(321)  0.40
Data are presented as number (%).
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DISCUSSION

In this prospective survey of adverse reactions associated with two types of vaccines against
COVID-19, the overall adverse reaction rates were 93% and 80% in the ChAdOx1 group and
BNT162b2 group, respectively. Between the two types of vaccines, both local and systemic
reactions were more commonly reported in the ChAdOx1 group than in the BNT162b2
group. Within the ChAdOx1 group, adverse reactions were significantly more frequent in
females and in younger age groups. On the other hand, in the BNT162b2 group, there was no
significant difference in the frequency of adverse reactions according to sex, and the number
of categories showing a significant trend according to age group was small.

The overall frequency of adverse reactions and the types of commonly reported symptoms in
the study group were similar to those reported in the clinical trials of ChAdOx1 and BNT162b2
vaccines. In the clinical trials of the ChAdOx1 vaccine, 61-88% and 65-86% of participants
reported local and systemic symptoms following the first dose, respectively.3 In clinical

trials of the BNT162b2 vaccine, 85% and 77% of participants reported at least one local and
systemic reaction, respectively, during the 7 day-period after vaccination.%5 However, there
are limited data on the comparison of the adverse effects between ChAdOx1 and BNT162b2

in a concurrent cohort. Our study clearly showed that the frequency and severity of systemic
reactions were significantly higher in HCWs who received ChAdOx1 compared with those who
received BNT162b2 during the same period. The higher frequency and more severe degrees of
the adverse reactions in the ChAdOx1 group may be due to the robust innate immune response
activated by the adenoviral vector of the ChAdOx1 vaccine.® Interestingly, the adverse reactions
after the second dose of the ChAdOx1 vaccine were less common than those after its first dose,3
while the adverse reactions after the second dose of the BNT162b2 vaccine were more common
than those after its first dose.” Further studies are needed in this area.

It should also be noted that about one-fifth of HCWs receiving ChAdOx1 reported neurologic or
allergy-like reactions, such as paralysis, paraesthesia, angioedema, and foreign body sensation in the
throat, which were unsolicited adverse reactions in previous clinical trials.2:8 Therefore, clinicians
should also be aware of the possibility of neurologic or allergy-like reactions in individuals receiving
the first dose of the ChAdOx1 vaccine. Upper respiratory symptoms such as foreign body sensation
in the throat, throat swelling and tightness, hoarseness, and chest discomfort were significantly
more common in the ChAdOx1 group than in the BNT162b2 group. It is not clear whether these
upper respiratory symptoms might be due to the abundance of adenoviral receptors in the upper
respiratory tract. Initially, these symptoms were confused with the initial symptoms of anaphylaxis,
which led to many HCWs being over-treated due to the concern of anaphylaxis. However, these
symptoms were quite common and disappeared shortly. Therefore, a more focused approach is
needed on the evaluation of anaphylaxis in individuals who show worsening or persistent respiratory
symptoms. Furthermore, about 3.5% and 21% of ChAdOx1 group reported high fever (> 39.0°C) and
moderate fever (38.0-39.0°C), respectively, while only 0.8% of BNT162b2 reported moderate fever.
These data provide useful information on the on-demand use of antipyretics and the necessity of
COVID-19 testing according to the prevalence of COVID-19 in the community.

We found that adverse events after the first dose of COVID-19 vaccines were more frequent
in female HCWs than in male HCWs. This phenomenon was observed even after adjustment
for age. Previous studies also reported that allergic reactions after COVID-19 vaccine and

flu vaccine were more common in women than in men.%10 Possible explanations for this
phenomenon include the more frequent reporting of side effects in females and some
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unknown immunologic difference between the two sexes.!1 It is also worthwhile to note
that the occurrence of adverse events after the first dose of ChAdOx1 was less common in
older age groups. Considering that a high frequency of systemic adverse events in the elderly
might pose a significant barrier in vaccination, our observation provides a rationale for
implementing a widespread vaccination program in the elderly population in South Korea.

There are several limitations to this study. First, the frequency and severity of the self-
reported adverse reactions may have been biased considering that the HCWs were not
blinded to the type of vaccine. Second, the accuracy of the frequency and severity of adverse
reactions may have been overestimated or underestimated due to the nature of the self-
reporting survey. Also, the reported adverse reactions in this study were not medically-
attended adverse events. Third, since the survey was conducted for three days following
vaccination, adverse reactions that occurred thereafter were not evaluated.

In conclusion, the frequency and severity of adverse reactions, particularly the systemic
reactions, were significantly higher in those who received the ChAdOx1 vaccine than did
those who received the BNT162b2 vaccine. The adverse reactions were more commonly
reported in females and those in the younger age groups. The frequency and severity of

adverse reactions associated with the ChAdOx1 vaccine should be taken into account when
planning mass immunization, especially in females and younger age groups.

ACKNOWLEDGMENTS

We thank the healthcare workers of Asan Medical Center for their dedication to patient care
during the COVID-19 pandemic and for participating in the current investigation.

SUPPLEMENTARY MATERIALS

Supplementary Data 1
Questionnaire sheet

Click here to view

Supplementary Table 1
Severity of adverse reactions in the two vaccine groups over three days after vaccination

Click here to view

Supplementary Table 2
Age-stratified local and systemic reactions according to sex in the ChAdOx1 group

Click here to view

Supplementary Table 3
Sex-stratified local and systemic reactions according to age groups in the ChAdOx1 group

Click here to view

https://doi.org/10.3346/jkms.2021.36.e115 8/9


https://jkms.org/DownloadSupplMaterial.php?id=10.3346/jkms.2021.36.e115&fn=jkms-36-e115-s001.doc
https://jkms.org/DownloadSupplMaterial.php?id=10.3346/jkms.2021.36.e115&fn=jkms-36-e115-s002.doc
https://jkms.org/DownloadSupplMaterial.php?id=10.3346/jkms.2021.36.e115&fn=jkms-36-e115-s003.doc
https://jkms.org/DownloadSupplMaterial.php?id=10.3346/jkms.2021.36.e115&fn=jkms-36-e115-s004.doc

JKMS

Adverse Reactions Following COVID-19 Vaccination

Supplementary Table 4
Age-stratified local and systemic reactions according to sex in the BNT162b2 group

Click here to view

Supplementary Table 5
Sex-stratified local and systemic reactions according to age groups in the BNT162b2 group

Click here to view

REFERENCES

1. Polack FP, Thomas SJ, Kitchin N, Absalon J, Gurtman A, Lockhart S, et al. Safety and efficacy of the
BNT162b2 mRNA Covid-19 vaccine. N Engl ] Med 2020;383(27):2603-15.
PUBMED | CROSSREF

2. Voysey M, Clemens SAC, Madhi SA, Weckx LY, Folegatti PM, Aley PK, et al. Safety and efficacy of the
ChAdOx1 nCoV-19 vaccine (AZD1222) against SARS-CoV-2: an interim analysis of four randomised
controlled trials in Brazil, South Africa, and the UK. Lancet 2021;397(10269):99-111.
PUBMED | CROSSREF

3. Ramasamy MN, Minassian AM, Ewer KJ, Flaxman AL, Folegatti PM, Owens DR, et al. Safety and
immunogenicity of ChAdOx1 nCoV-19 vaccine administered in a prime-boost regimen in young and old
adults (COV002): a single-blind, randomised, controlled, phase 2/3 trial. Lancet 2021;396(10267):1979-93.
PUBMED | CROSSREF

4. Centers for Disease Control and Prevention. Local reactions, systemic reactions, adverse events, and
serious adverse events: Pfizer-BioNTech COVID-19 vaccine. https://www.cdc.gov/vaccines/covid-19/info-
by-product/pfizer/reactogenicity.html. Updated December 13, 2020. Accessed March 28, 2021.

5. Walsh EE, Frenck RW Jr, Falsey AR, Kitchin N, Absalon J, Gurtman A, et al. Safety and immunogenicity of
two RNA-based Covid-19 vaccine candidates. N Engl ] Med 2020;383(25):2439-50.
PUBMED | CROSSREF

6. Teijaro JR, Farber DL. COVID-19 vaccines: modes of immune activation and future challenges. Nat Rev
Immunol 2021;21(4):195-7.
PUBMED | CROSSREF

7. Baden LR, El Sahly HM, Essink B, Kotloff K, Frey S, Novak R, et al. Efficacy and safety of the mRNA-1273
SARS-CoV-2 vaccine. N Engl | Med 2021;384(5):403-16.
PUBMED | CROSSREF

8. Folegatti PM, Ewer KJ, Aley PK, Angus B, Becker S, Belij-Rammerstorfer S, et al. Safety and
immunogenicity of the ChAdOx1 nCoV-19 vaccine against SARS-CoV-2: a preliminary report of a phase
1/2, single-blind, randomised controlled trial. Lancet 2020;396(10249):467-78.
PUBMED | CROSSREF

9. Shimabukuro T, Nair N. Allergic reactions including anaphylaxis after receipt of the first dose of Pfizer-
BioNTech COVID-19 vaccine. JAMA 2021;325(8):780-1.
PUBMED | CROSSREF

10. Halsey NA, Griffioen M, Dreskin SC, Dekker CL, Wood R, Sharma D, et al. Immediate hypersensitivity
reactions following monovalent 2009 pandemic influenza A (HIN1) vaccines: reports to VAERS. Vaccine
2013;31(51):610712.
PUBMED | CROSSREF
11. Klein SL, Roberts C. Sex Hormones and Immunity to Infection. Berlin, Germany: Springer Berlin; 2014.

https://jkms.org https://doi.org/10.3346/jkms.2021.36.e115 9/9


https://jkms.org/DownloadSupplMaterial.php?id=10.3346/jkms.2021.36.e115&fn=jkms-36-e115-s005.doc
https://jkms.org/DownloadSupplMaterial.php?id=10.3346/jkms.2021.36.e115&fn=jkms-36-e115-s006.doc
http://www.ncbi.nlm.nih.gov/pubmed/33301246
https://doi.org/10.1056/NEJMoa2034577
http://www.ncbi.nlm.nih.gov/pubmed/33306989
https://doi.org/10.1016/S0140-6736(20)32661-1
http://www.ncbi.nlm.nih.gov/pubmed/33220855
https://doi.org/10.1016/S0140-6736(20)32466-1
http://www.ncbi.nlm.nih.gov/pubmed/33053279
https://doi.org/10.1056/NEJMoa2027906
http://www.ncbi.nlm.nih.gov/pubmed/33674759
https://doi.org/10.1038/s41577-021-00526-x
http://www.ncbi.nlm.nih.gov/pubmed/33378609
https://doi.org/10.1056/NEJMoa2035389
http://www.ncbi.nlm.nih.gov/pubmed/32702298
https://doi.org/10.1016/S0140-6736(20)31604-4
http://www.ncbi.nlm.nih.gov/pubmed/33475702
https://doi.org/10.1001/jama.2021.0600
http://www.ncbi.nlm.nih.gov/pubmed/24120547
https://doi.org/10.1016/j.vaccine.2013.09.066

	Adverse Reactions Following the First Dose of ChAdOx1 nCoV-19 Vaccine and BNT162b2 Vaccine for Healthcare Workers in South Korea
	INTRODUCTION
	METHODS
	Data collection and outcomes
	Statistical analysis
	Ethics statement

	RESULTS
	DISCUSSION
	SUPPLEMENTARY MATERIALS
	Supplementary Data 1
	Supplementary Table 1
	Supplementary Table 2
	Supplementary Table 3
	Supplementary Table 4
	Supplementary Table 5

	REFERENCES


