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ABSTRACT

Objectives: On February 26, 2021, coronavirus disease 2019 (COVID-19) vaccination was
started for high-priority groups based on the recommendation of the Advisory Committee on
Immunization Practices with 2 available COVID-19 vaccines (AstraZeneca and Pfizer-BioNTech)
in Korea. This report provides a summary of adverse events following COVID-19 vaccination as
of April 30,2021.

Methods: Adverse events following immunization are notifiable by medical doctors to the
Korea Immunization Management System (KIMS) under the national surveillance system. We
analyzed all adverse events reports following COVID-19 vaccination to the KIMS from February
26 to April 30,2021

Results: In total, 16,196 adverse events following 3,586,814 administered doses of COVID-19
vaccines were reported in approximately 2 months (February 26 to April 30, 2021). Of these,
15,658 (96.7%) were non-serious adverse events, and 538 (3.3%) were serious adverse events,
including 73 (0.5%) deaths. The majority of adverse events (n=13,063, 80.7%) were observed in
women, and the most frequently reported adverse events were myalgia (52.2%), fever (44.9%),
and headache (34.9%). Of the 73 deaths following the COVID-19 vaccination, none were related
to the vaccines.

Conclusion: By April 30, 3.6 million doses of the COVID 19 vaccine had been given in Korea, and
the overwhelming majority of reports were for non-serious events. The Korea Disease Control
and Prevention Agency continues to monitor the safety of COVID-19 vaccination.
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Introduction

Coronavirus disease 2019 (COVID-19) is a serious pandemic that has spread globally since it
was first reported in Wuhan, China, in December 2019. As of May 1, 2021 in Korea, more than
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114,000 people had confirmed infections and 1,831 had
died of COVID-19 [1]. Globally, countries have implemented
various control measures such as the use of masks, physical
distancing, testing of exposed or symptomatic patients, or
isolating infected individuals and their contacts to prevent
the transmission of COVID-19. However, vaccines are
needed to reduce the morbidity and mortality associated
with COVID-19, and achieving herd immunity through
vaccination is a key strategy to prevent the spread of the
virus [2,3].

In 2020, various COVID-19 vaccines were developed based
on different mechanisms of triggering an immune response.
Currently, new mRNA vaccines, viral vector vaccines,
and synthetic antigen vaccines have been developed and
distributed worldwide for vaccination. Vaccination is one of
the most effective ways to prevent the spread of infectious
diseases; however, since vaccines are biological products,
they might cause adverse events [4]. As reported in the
clinical trials of the COVID-19 vaccines, adverse events
following vaccination include pain, redness, and rashes at
the site of injection and systemic reactions such as fever,
myalgia, and headache. Anaphylaxis, although rare, was
also reported [5-7].

The Korea Immunization Management System (KIMS)
integrates and manages the records of registration for
vaccination and reported adverse events, and also manages
vaccine distribution in Korea. The Ministry of Food and
Drug Safety approved the AstraZeneca vaccine on February
10, 2021 and the Pfizer-BioNTech vaccine on March 5,
2021. Shortly thereafter, the Advisory Committee on
Immunization Practices recommended priority vaccination
for healthcare personnel and vulnerable groups, including
residents in nursing facilities and long-term care facilities.

In Korea, medical doctors are required to report any adverse
events following immunization (AEFIs) in accordance with
the Infectious Diseases Control and Prevention Act [8]. This
study collected and analyzed the data of adverse events
after COVID-19 vaccination through the KIMS to identify the
epidemiological characteristics of AEFIs and unexpected
health problems.

Materials and Methods

Adverse events after COVID-19 vaccination are monitored
through the national passive monitoring system. AEFIs are
primarily reported to local public health centers by medical
doctors using the KIMS, a web-based reporting system.
Serious events include intensive care unit admission,
reports of death, adverse events of special interest, persistent
or significant disabilities or incapacities, congenital
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anomaly/birth defects, and life-threatening adverse events.

A total of 16,196 adverse events following vaccination
with the AstraZeneca and Pfizer-BioNTech vaccines were
reported to the KIMS from February 26 to April 30, 2021,
these adverse events were analyzed in this study. The AEFIs
were examined by sex, age group, type of AEFIs, and type
of vaccine. In addition, symptoms were analyzed including
both non-serious and serious AEFIs. The chi-square test
and SAS ver. 94 (SAS Institute, Cary, NC, USA) was used for
the statistical analysis.

Results

Intotal, 3,586,814 doses of COVID-19 vaccines were administered,
and 16,196 adverse events were reported between February
26 and April 30, 2021. Of these, 15,658 (96.7%) were general
adverse events, and 538 (3.3%) were serious adverse events.
The report rates gradually decreased from 1.8% in the first
week of vaccination to 0.3% in the eighth week (Figure 1).

The rate of adverse events was 0.6% in women and 0.2% in
men. The number of vaccinations was 2,279,364 (63.5%) in
women, which were 1.7 times higher than that in men. The
number of reported adverse events was also approximately
3 times higher in women than in men. The rate was highest
in the age group of 18 to 29 years old at 2.9%, and the rate
decreased as recipients’ age increased (Table 1).

A total of 15,658 (96.7%) non-serious adverse events,
including myalgia, fever, and headache, were reported,
and 538 (3.3%) serious adverse events, including death and
suspected anaphylaxis, were observed. Of all the adverse
events, 13,968 were reported after AstraZeneca vaccines;
383 of these were serious adverse events including death
and suspected anaphylaxis. The rate of adverse events after
AstraZeneca vaccination was 7.7 per 1,000 doses, and the
rate of serious adverse events, including death, was 0.2 per
1,000 doses. A total of 2,228 adverse events were reported
after Pfizer-BioNTech vaccines, with 155 serious adverse
events including deaths. The rate of adverse events after
Pfizer-BioNTech vaccines was 1.3 per 1,000 doses, and the
rate of serious adverse events, including death, was 0.09
per 1,000 doses.

Overall, the most frequently reported adverse events were
myalgia (8,450, 52.2%), fever (7,274, 44.9%), and headache
(5,660, 34.9%). The most frequently reported adverse events
following vaccination with AstraZeneca vaccines included
myalgia (7,780, 55.7%) followed by fever (6,878, 49.2%), and
headache (5,185, 37.1%). The most frequently reported
adverse events following vaccination with Pfizer-BioNTech
vaccines were myalgia (670, 30.1%), dizziness (523, 23.5%),
and headache (475, 21.3%), in decreasing order (Figure 2).
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Figure 1. Doses administered and the reported rates of adverse events per week, February 26 to April 30, 2021.
We added the first 2 days of vaccination campaign (February 26—February 27, 2021) to the first week. Similarly, the very last week
of this paper included only 6 days (April 25-30, 2021). As the last week of this paper will be a slight undercount as more data may
be reported in the coming days, the very right bar is indicated in a light color. COVID-19, coronavirus disease 2019.

Table 1. Reports of adverse events following COVID-19 vaccination, by recipients’ sex, age group, and type of vaccine:
Republic of Korea, February 26, 2021 to April 30, 2021 (as of May 1, 2021)

Adverse events reporteda) (%) (n=16,196)

Variable Vacc_ination doses NS erions X Serious adverse events°) p-valued)
(n=3,586,814) adverse events Death Anaphylaxis Others
(n=15,658) (n=73) (n=173) (1=292)
Sex <0.001
Male 1,307,450 (36.5) 2,968 (19.0) 38 (52.1) 30(17.3) 97 (33.2)
Female 2,279,364 (63.5) 12,690 (81.0) 35 (47.9) 143 (82.7) 195 (66.8)
Age (y) <0.001
18-29 180,115 (5.0) 5,198 (33.2) 1(1.4) 35(20.2) 33(11.3)
30-49 698,354 (19.5) 5,583 (35.7) 1(1.4) 88 (50.9) 75 (25.7)
50-74 939,634 (26.2) 3,499 (22.3) 15 (20.5) 31(17.9) 80 (27.4)
>75 1,768,711 (49.3) 1,378 (8.8) 56 (76.7) 19 (11.0) 104 (35.6)
AstraZeneca vaccine NA
1st dose 1,807,921 (50.4) 13,585 (86.8) 44 (60.3) 139 (80.3) 200 (68.5)
2nd dose 186 (0.01) 0 0 0 0
Pfizer-BioNTech <0.001
1st dose 1,550,412 (43.2) 1,471 (9.4) 28 (38.4) 33(19.1) 87 (29.8)
2nd dose 228,295 (6.4) 602 (3.8) 1(1.4) 1(0.6) 5(1.7)

NA, not available.

IData were calculated using information and suspected adverse events after coronavirus disease 2019 (COVID-19) vaccination reported by medical
facilities or doctors. The results do not suggest causality between the vaccines and adverse events. “Non-serious adverse events include the following:
common symptoms such as redness at the site of injection, pain, swelling, myalgia, fever, headache, chills, and others. “Serious adverse events include
the following: death, suspected anaphylaxis, major adverse events (adverse events of special interest, admission to the intensive care unit, life-threatening
events, permanent disability/sequelae, and others). “Chi-square (Pearson or Fisher exact) test of proportion of serious/non-serious adverse events by
groups.
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A total of 1,550,412 first doses and 228,295 second doses
of Pfizer-BioNTech vaccines were administered until April
30, 2021. The adverse event rate was higher after the second
dose than after the first dose (first dose vs. second dose:
0.1%, 95% confidence interval [CI], 0.10-0.11 and 0.3%, 95%
CI, 0.25-0.29; respectively). Both COVID-19 vaccines showed
higher adverse event rates among younger age groups
(Figure 3).

Intotal, 173 events of suspected anaphylaxis were reported:
139 and 34 events after administration of AstraZeneca and
Pfizer-BioNTech vaccines, respectively.

The age of the 73 subjects who died after vaccination
ranged from 25 to 95 years (median, 82 years). Thirty-five
(47.9%) of the deaths were in women, and most deaths
occurred in elderly recipients or those with underlying
medical conditions. In cases of deaths, provincial rapid
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investigation teams and the injury investigation committee
thoroughly evaluated the causality between vaccination
and death through epidemiological investigations using
medical records, death certificates, and autopsy results.
No associations between death and vaccination have been
identified as of April 30, 2021.

Discussion

In Korea, 2 types of COVID-19 vaccines (AstraZeneca, Pfizer-
BioNTech) are currently available, and as of April 30, 2021,
a total of 3,586,814 doses were administered. The rate of
adverse events as reported through the KIMS, the national
passive monitoring system, was approximately 0.5%.
During the first few months of the COVID-19 vaccination
campaign in Korea, certain priority groups such as health
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Figure 2. (A) Frequent symptoms and signs of adverse events following AstraZeneca coronavirus disease 2019 (COVID-19)
vaccination. (B) Frequent symptoms and signs of adverse events following Pfizer-BioNTech COVID-19 vaccination.
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Figure 3. Reported adverse event rates following coronavirus disease 2019 (COVID-19) vaccination by age group.
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care personnel and vulnerable people have been a focus
for vaccination efforts. Therefore, it might be too early to
evaluate adverse events after vaccination. However, as
shown in clinical trials and data from other countries, most
of the reported adverse events (97%) were non-serious
events comprising local and systemic reactions, including
myalgia, headache, fever, and pain at the injection site [5,6].

Most of the 73 deaths reported after COVID-19 vaccination
occurred in the elderly or those with underlying diseases.
AEFIs were more frequently reported after the second dose
than after the first dose of the Pfizer-BioNTech vaccine. This
is similar to the findings of the clinical trial [7]. However, no
second-dose data for AstraZeneca vaccines are yet available
due to the early stage of the vaccination campaigns.

There are some limitations of this study, as follows.
First, the number of adverse events reported by medical
doctors may be an underestimation, as only data of patients
who visited medical institutions due to adverse events
were included. Moreover, the number of reports may also
increase due to the growing interest in adverse events with
the introduction of new vaccines.

The Korea Disease Control and Prevention Agency
is monitoring and investigating AEFIs to assess any
unexpected health problems due to COVID-19 vaccinations.
We note that all findings in this paper are from the first few
preliminary months of the national vaccination program.
It is important for healthcare providers to report AEFIs and
participate in epidemiological investigations to support
operational decisions around the vaccine roll-out.
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