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Introduction

Japan started coronavirus disease 2019 (COVID-19) vaccine
administration for healthcare workers (HCWs) in February
2021(1). The inoculations were gradually expanded to the eld-
erly population of those 65 years old or older, followed by
those with underlying health conditions and finally the gener-
al public(2). Although it is crucial for both healthcare professio-
nals and the general public to share information about post-
vaccination reactions, the reports of COVID-19 vaccination
experience outside of clinical trial settings were still limited(3).
Therefore, we report local and systemic reactions after each
dose of mRNA-based COVID-19 vaccines manufactured by
the Pfizer-BioNTech among HCWs at the Teine Keijinkai
Medical Center, a 670-bed tertiary medical center in Sapporo,
Hokkaido, Japan.

Methods

From March 12, 2021, to April 9, 2021, a total of 1990 HCWs
were scheduled to receive the Pfizer-BioNTech vaccine, ac-
cording to the manufacturer’s instructions. Data were collect-
ed using Microsoft Forms (Microsoft, WA, USA). HCWs re-
ceived smartphone text messages and weblink to initiate a
Web-based questionnaire two consecutive days after each vac-
cine administration, and they were asked questions about lo-
cal reactions (pain, redness, and swelling)(4), systemic reactions
(headache, fatigue, myalgia, arthralgia, nausea/vomiting,
chills, and fever ≥ 38℃)(4), and anaphylaxis reaction(5). Infor-
mation about those who took antipyretics and analgesics, in-
cluding acetaminophen and nonsteroidal anti-inflammatory
drugs, was also collected. We summarized postvaccination re-
actions as numbers and percentages. The participants in this
report provided their written informed consent for data col-
lection and publication. This study was conducted in compli-

ance with the Declaration of Helsinki and was approved by
the institutional review board of Teine Keijinkai Medical Cen-
ter (approval number 2-020260-00).

Results

As presented in Table 1, a total of 1628 (82%) and 1739 (87%)
persons responded to at least one online questionnaire within
2 days following the first and second vaccine dose, respectively.
The median age was 32 years (4.0% were 60 years old or older),
and 21% were men. The common reported reactions after the
first dose of vaccine were injected site pain (92.5% at day 1;
67.2% at day 2), fatigue (17.3% at day 1; 12.9% at day 2), injec-
tion site swelling (11.2% at day 1; 5.2% at day 2), and headache
(9.6% at day 1; 8.2% at day 2). Anaphylaxis reaction was devel-
oped in two HCWs (0.1%) after the first dose, both of which
were to be exempt from the second dose; one had a history of
bronchial asthma treated with inhaled corticosteroids, and an-
other one had a history of erythema exudative multiforme
against nonsteroidal anti-inflammatory drugs. As a result, the
remaining 1988 HCWs, except for 2 HCWs who had devel-
oped anaphylaxis after the first dose, received the second vac-
cine dose. Systemic and local reactions were greater after the
second dose, including injected site pain (94.8% at day 1;
79.5% at day 2), fatigue (45.9% at day 1; 43.4% at day 2), head-
ache (29.4% at day 1; 29.8% at day 2), chills (19.6% at day 1;
19.2% at day 2), and fever ≥ 38℃ (7.5% at day 1; 9.1% at day
2). Anaphylaxis reaction was developed in two different
HCWs (0.1%) after the second dose. Of note, a total of 180
HCWs were absent from work or left work early following the
vaccine administration. Additionally, 944 HCWs (47.5%) re-
ported taking antipyretics and analgesics following vaccine ad-
ministration before the appearance of postvaccination reac-
tions.
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Discussion

Our study demonstrated that postvaccination reactions, espe-
cially systemic reactions, were more frequently reported after
the second dose. Additionally, most of these reactions reached
their peaks 1 day after the vaccine administration, except for
myalgia, arthralgia, and fever. Our results were generally com-
patible with existing literature; however, the frequency of fati-
gue, headache, and fever ≥ 38℃ of this cohort was lower
than that in previous reports(3), (6), (7), (8). This discrepancy may be
related to differences in the sample size and study population
because our cohort had a smaller sample size and smaller pro-
portion of persons 60 years or older(6), (7), (8). This may also be
explained by the fact that 47.5% of the HCWs had taken anti-
pyretics and analgesics following the vaccine administration
even before the appearance of postvaccination reactions, con-
tributing to reduced frequency of systemic postvaccination re-
actions. Moreover, there is a possibility that postvaccination
reactions could have been underreported because the partici-
pation in smartphone-based questionnaire system was volun-
tary and approximately 10% of the HCWs were not responded
to the questionnaire. Additionally, we found that a total of
180 vaccinated HCWs were absent from work or left work ear-
ly after the vaccine, which may suggest that work shift cover-
age and special leave of absence should be considered in hospi-
tal-wide vaccine administrations.

The generalizability of our findings to other populations
may be limited because our study population was limited to
HCWs at a Japanese tertiary care institution. Nonetheless, our
findings may contribute to the ongoing nationwide vaccine
campaign to control the spread of COVID-19 by providing
information about postvaccination reactions in the real-world
setting. Finally, the present results have several implications.
First, clinicians need to inform vaccine recipients that postvac-
cination reactions are common and may affect their ability to
do daily activities. Second, clinicians should reassure the recip-
ients that most of these reactions are transient and resolve in

several days. More importantly, we, as clinicians, encourage
the public to receive the COVID-19 vaccines to decrease the
further loss of life resulting from the global COVID-19 pan-
demic.
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