The Novel Coronavirus, SARS-CoV-2, more commonly referred to as COVID-19 is a coronavirus
that can cause severe respiratory illness in human. The virus was first identified in Wuhan,
China in December of 2019 [1]. Since the onset of the pandemic, three vaccines have been
approved in the United Sates for SARS-CoV-2. On December 11, 2020 the U.S. Food and Drug
Administration (FDA) issued the first emergency use authorization (EUA) for the Pfizer vaccine
[2]. The second EUA was issued by the FDA for the Moderna vaccine on December 18,2020 [3].
Most recently, a third EUA was issued by the FDA for the vaccine produced by Janssen [4].

All current vaccinations approved by the FDA have associated adverse reactions (or adverse
events), as well as side effects (or local reactions). The two are perceived as one in the same;
however, there are slight nuances. According to the World Health Organization (WHO) an
adverse reaction is a noxious and unintended response to a drug given at accepted doses. A
side effect is an unintended effect to a drug that was given at an accepted dose [5].

The Food and Drug Administration conducted a review of the Pfizer vaccine and noted the
following local reactions: pain, redness, and swelling. The review consisted of two age groups:
18 to 55 years, and 55 years and older. The frequency of injection site redness and swelling
were similar for doses one and two in both groups. However, after dose two pain was reported
by the 18 to 55 age group 77.8% of the time versus 66.1% of the time in the 55 and older age
group [6]. The following adverse events were noted: fever, fatigue, headache, chills, vomiting,
diarrhea, new or worsened muscle pain, and new or worsened joint pain. In both age groups
the frequency of all adverse events, except for vomiting and diarrhea, were greater after dose 2
than for dose 1 [6].

A similar review was conducted for the Moderna vaccine. The two groups were slightly
different: 18 to 64 years of age, and 65 years of age and older. The following local reactions
were noted: pain, erythema (redness), swelling (hardness), and axillary swelling/tenderness.
The frequency of any local reaction after dose 1 or 2 was 84.2% and 88.8%, respectively. A
higher number of local reactions were reported after dose 1 than after dose 2, the most
common being pain at injection site [7]. The following adverse reactions were noted: fever,
headache, fatigue, myalgia, and nausea/vomiting. Similar to the local reactions, adverse
reactions were reported by most recipients with the frequencies being higher after the second
dose. The most common adverse event occurring after either dose at a frequency of 68.5% was
fatigue [7].

A similar review was also conducted for the single dose Janssen vaccine. The age groups were
divided as follows: 18 to 59 years of age, and 60 years of age and over. The following local
reactions were noted: pain, erythema, and swelling. The frequency of participants reporting
any local reaction was 50.2%, with pain being the most frequent at 48.6%. All were reported
more frequently among the younger age group [8]. The following adverse reactions were
reported: fatigue, headache, myalgia, and nausea. The frequency of reported adverse reactions
was 55.1%. The most common adverse reactions were headache and fatigue with frequencies
of 38.9% and 38.2%, respectively. Again, except for nausea, adverse reactions were reported
more commonly among the younger age group [8].
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