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Numerous COVID-19 vaccines are being administered to people around the world. Adverse events following immunization
(AEFI) with COVID-19 vaccines have been reported by health care workers as well as surveillance bodies. A wealth of
information on the efficacy and safety of vaccines exists in the literature, and the knowledge in this sector is growing
exponentially. A narrative literature review was conducted on sources accessed from PubMed, Google Scholar, and
Cochrane Review from March 2021 to July 2021. This review is aimed at describing AEFI associated with currently
available COVID-19 vaccines, with an emphasis on narrating probable AEFI, and at assisting in a better understanding of

the COVID-19 vaccines.

1. Introduction

The Coronavirus Disease 2019 (COVID-19) pandemic has
affected the entire globe. While it can take up to 10-14 years
for a vaccine to be developed [1], many COVID-19 vaccines
have emerged in this atypical period of high-speed clinical
development. However, the expected vaccine outcome might
overshadow the possible risks [2, 3]. The approval of
COVID-19 vaccines is a major step in mitigating the devas-
tating impact of COVID-19 [4]. Nevertheless, the vaccines
might not be free from adverse effects that may remain
undetectable in clinical trials, so evaluation, monitoring,
and surveillance of adverse effects following immunization
(AEFI) are vital [5, 6].

According to the World Health Organization (WHO),
an AEFI is defined as “any untoward medical occurrence
which follows immunization and which does not necessarily
have a causal relationship with the usage of the vaccine” [7].
AEFIs can be divided into five broad categories [7, 8]:

(1) Vaccine product-related: where a component of the
vaccine is responsible for an adverse reaction

(2) Vaccine quality-related: where the event is associated
with a manufacturing process: for example, if a batch
of vaccines becomes contaminated or a manufac-
turer loads it into faulty syringes

(3) Immunization error-related: where the reaction is
due to inappropriate handling, prescription, or
administration of the vaccine: for example, if it is
injected into the wrong body part or the vaccine
accidentally gets frozen during transportation

(4) Immunization stress-related: where the adverse
event is because of the fear of being injected. This
can result in physical responses: such as fainting, diz-
ziness, tingling in the hands or around the mouth,
vomiting, or even convulsions

(5) Coincidental: where an adverse event has no direct
relationship with the vaccine or any of the above,
but it occurs soon after vaccination and hence may
be attributed to it nonetheless

Adverse Event of Special Interest (AESI) is a preidenti-
fied and predefined medically significant event that has the
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potential to be causally associated with a vaccine product
that needs to be carefully monitored and confirmed by fur-
ther specific studies [9]. AESI encompasses serious reactions
as well as severe yet rarely life-threatening or long-lasting
problems such as allergic reactions or seizures [10]. One of
the uncommon yet serious AEFIs, anaphylaxis is an IgE-
mediated Type I Hypersensitivity reaction, which has been
reported in one vaccine dose per million. Such allergic reac-
tions may be due to active ingredients (a viral or microbial
component in the case of the vaccine) or excipients used in
the vaccine formulation such as preservatives, diluents, and
buffers [10].

Through this article, we aim to review AEFI associated
with currently available COVID-19 vaccines with the prime
focus of narrating probable AEFI and assisting in developing
an appropriate benefit-risk profile of the vaccines. [11].

2. Methods

To access the literature, search engines, such as Google
Scholar, and databases such as PubMed and Cochrane
review, were utilized. Meanwhile, official websites, reports
of the WHO, Global Alliance for Vaccine Initiative (GAVI),
Food and Drug Authority (FDA), and Center for Disease
Control (CDC) were searched to access relevant content.
The first article was searched in March 2021, and the litera-
ture search was carried out till July 2021. All the relevant
articles found were organized using the reference manager
Zotero 5.0.96.2.

Articles of interest were searched using Boolean opera-
tors. Each synonymous word was separated by a Boolean
operator, “OR,” phrases were enclosed within quotation
marks, and groups of synonymous words were enclosed
within brackets. Each synonymous group of two or more
different words was interlinked with the operator “AND.”
For an extensive search in PubMed, the Medical Subject
Heading (MeSH) database was used. For this review, we
have considered reports from the WHO, government
authorities, professional societies, observational studies,
pharmacovigilance reports, case studies, and more than 90
pieces of published literature in English. These reports of
AEFI associated with COVID-19 vaccines were extensively
studied to extricate major conclusions. The keywords used
for the literature search were “AEFI,” “adverse effect,” “phar-
macovigilance,” “COVID-19 vaccine,” or any combination
of these terms.

3. Findings

For ease of understanding this paper, we have classified
COVID-19 vaccines in the following categories [12].

3.1. mRNA Vaccines

3.1.1. Pfizer-BioNTech COVID-19 Vaccine (BNT162b2). The
most common adverse effects following the vaccination are
flu-like symptoms such as soreness, fatigue, myalgia, head-
ache, chills, fever, joint pain, nausea, muscle spasm, sweat-
ing, dizziness, flushing, feelings of relief, brain fogging,
anorexia, localized swelling, decreased sleep quality, itching,
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tingling, diarrhea, nasal stuffiness, and palpitations [13-16].
While severe reactions, such as severe persistent lymphade-
nopathy or injection site pruritus lasting more than a week
and pain (excluding headache, muscle, and joint pain) are
not uncommon, effects like Bell’s palsy are rare, with a fre-
quency ranging from 1/10,000 to 1/1,000 [13]. The common
adverse effects were more pronounced with the second dose,
especially in the younger age group (below 45 years of age)
and female population [13, 14, 17, 18]. Systemic side effects
were reported by 13.5% and 22.0% of individuals after the
first and second doses of the vaccine, respectively. Similarly,
local and systemic adverse effects were found to be higher in
individuals with a history of past infection with SARS-CoV-
2 [16]. In addition, according to a randomized, cross-
sectional study carried out among 803 healthcare workers,
103 (12.83%) temporarily had a problem doing their daily
work, 99 (12.33%) took leave from work, 5 (0.62%) had to
reach out to an outpatient service, and 2 (0.25%) needed
hospitalization [19]. The CDC identified that among
1,893,360 recipients of the first dose of the Pfizer-
BioNTech COVID-19 vaccine, 83 (0.004%) people reported
nonanaphylaxis allergic reactions, whereas 21 (0.001%) peo-
ple had anaphylactic reactions. Out of 21 recipients, 17 had a
prior history of allergy to food, drugs, or vaccines such as the
ARV and influenza vaccines [20].

3.1.2. Moderna COVID-19 Vaccine (mRNA-1273). Since
Moderna is also an mRNA vaccine, the usual nonserious
adverse effects are similar to those of Pfizer-BioNTech, with
fatigue being the most common. The adverse effects of the
Moderna vaccine were also found to be more intensified
postsecond dose [14, 17]. In a study of 4,041,396 recipients
of the first dose of the Moderna vaccine, 43 (0.001%)
reported nonanaphylaxis allergic reactions, whereas 10
(0.0002%) females had anaphylaxis reactions, with a median
time of 30 minutes from receiving the vaccine to the onset of
reaction. Out of ten, five individuals had a history of allergy
to substances like penicillin, intravenous contrast, and
iodine [21]. Sore arm, myalgia, joint pain, nausea, confu-
sion/brain fogging were some of the common adverse effects
seen among the vaccine recipients of the United States [22].

3.2. Viral Vector Vaccines

3.2.1. Oxford-AstraZeneca/Covishield COVID-19 Vaccine
(ChAdOx1 nCoV-19). The common adverse effects usually
seen postvaccination with the Oxford/AstraZeneca COVID-
19 vaccine are injection site pain, feverish feeling, muscle ache,
and headache. These reactions were found to be less prevalent
in recipients above 70 years of age as compared to those below
55 years of age [23]. About 33-7% and 58.7% of vaccine recip-
ients developed systemic and local adverse effects, respectively,
after the first dose of the vaccine [16].

Sah et al. reported that the recipients in Nepal developed
mild headache and dizziness within 30 minutes of getting
the first dose of ChAdOx1 nCoV-19 (Covishield): a formu-
lation of the Oxford/AstraZeneca COVID-19 vaccine manu-
factured by Serum Institute of India Private Limited. Some
of the vaccine recipients complained of irritability four hours
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postvaccination, whereas others complained of myalgia,
nausea, tenderness at the site of injection, and fever with
chills after 6-12 hours of vaccination, which were resolved
with paracetamol intake. On the second to third day, the
symptoms resolved partially [24].

Shrestha et al. from Nepal reported that apart from com-
mon AEF], three severe AEFI were reported. The first case
had abdominal cramps, loose stools, postural drop in blood
pressure, and syncopal attack; the second one with abdomi-
nal cramps and postural drop in blood pressure; and the
third one with urticaria and an episode of syncope [25].
Adhikari et al. reported injection site-related side effects as
the most common AEFI, more prevalent in the age group
below 30 years, with a p value of 0.007 (significant at p <
0.05) [26]. Interestingly, Madhi et al. have described the only
serious adverse events observed in the recipients of the
Oxford AstraZeneca COVID-19 vaccine as a fever above
40 degrees Celsius, which subsided within 24 hours [27].

3.2.2. Janssen COVID-19 Vaccine (Ad26.COV2-S
[Recombinant]). Pain at the injection site, headache, fatigue,
muscle ache, and nausea are the common adverse effects
reported postvaccination of the Janssen COVID-19 vaccine,
which are self-limiting within a day or two [28]. In the mass
vaccination of Janssen carried out in the US, out of 8,624 recip-
ients, 64 (0.74%) cases of clusters of anxiety associated with
tachycardia, hyperventilation, dyspnea, chest pain, paresthesia,
light-headedness, hypotension, headache, pallor. Along with
these, 17 (0.20%) cases of syncope have been reported [29].
Six suspected cases of clotting disorder were reported after
the vaccination of the Janssen COVID-19 vaccine among seven
million recipients, with the cause still under investigation [30].

3.2.3. Gamaleya-Sputnik V COVID-19 Vaccine. The com-
mon side effects postvaccination include flu-like syndrome
characterized by chills, fever, arthralgia, myalgia, asthenia,
general discomfort, headache, and local reactions like injec-
tion site tenderness, hyperemia, and swelling [31]. The
AEFIs were more common in people below 55 years of age
(72.8% vs. 32%; hazardrisk =2.66) and in females (65.4%
vs. 50%; hazard risk = 1.38). AEFI seemed to be more intense
with the second dose as compared to the first [32, 33]. No
serious adverse events were reported from phase I/II of the
safety and immunogenicity study of the Sputnik V [34].

3.3. Inactivated Vaccines. Verocell, CoronaVac, and Covaxin
are the inactivated vaccines being implemented in various
nations. According to a study conducted in China, the preva-
lence of adverse effects in health care workers post-vaccination
was 15.6% and 14.6% after the first and second dose, respec-
tively. The most common is pain at the injection site, followed
by fatigue, muscle pain, and headache [35]. Two cases of mul-
tiple sclerosis and Grade III emesis after vaccine uptake were
also reported, both of which required hospitalization [36].

3.3.1. Sinopharm-Verocell COVID-19 Vaccine. The most
common local AEFI is pain at the injection site, while sys-
temic AEFI are headache, fever, fatigue, myalgia, arthralgia,
cough, dyspnea, nausea, diarrhea, and pruritus [37]. Aryal
et al. from Nepal described mild to moderate AEFIs with

the Sinopharm-Verocell COVID-19 vaccine. AEFIs were
more common after taking the first dose of the vaccine com-
pared to the second dose. No serious adverse events have
been reported [38].

3.3.2. Sinovac-CoronaVac COVID-19 Vaccine. A study by
Riad et al. had reported the most common adverse effects
postvaccination as pain at the injection site, fatigue, headache,
myalgia, and arthralgia with a higher incidence of symptoms
in females at p < 0.001 [39]. Some of the observed AEFIs with
the vaccine were a case of serious hypersensitivity reaction
with urticaria 48 hours after the first dose [40] and three cases
of subacute thyroiditis postimmunization [41].

3.3.3. Covaxin COVID-19 Vaccine. Following the adminis-
tration of Covaxin, the most common adverse effects
reported are pain at the injection site, headache, fatigue,
fever, nausea, and vomiting [42]. No severe adverse effects
have been reported so far [43].

4. Comparison of AEFI of Available COVID-
19 Vaccines

4.1. Pfizer vs. Moderna COVID-19 Vaccines. A comparative
study between Pfizer-BioNTech and Moderna COVID-19
vaccines concluded that both of them were responsible for
causing adverse effects. However, the Moderna vaccine was
likely to cause more adverse effects such as facial swelling
and Bell’s palsy, especially after the second dose [44, 45].
In another report by the Vaccine Adverse Event Reporting
System (VAERS), the incidence of anaphylactic reactions
in Moderna vaccine and Pfizer-BioNTech vaccine was 3/
1,000,000 and 5/1,000,000, respectively [46].

4.2. Pfizer-BioNTech vs. Oxford-AstraZeneca Vaccines. In a
study among healthcare workers in South Korea, the overall
adverse reaction rate was 93% in the Pfizer-BioNTech group
and 80% in the Oxford-AstraZeneca group (p < 0.001). Sys-
temic reactions like fever, chills, muscle ache, joint pain,
headache, dizziness, and fatigue were higher by 30% or more
in the Oxford-AstraZeneca group compared with the Pfizer-
BioNTech group. Similarly, neurological manifestations and
allergy-like reactions were significantly more common in the
Oxford-AstraZeneca group (p < 0.001) [47]. The incidence
of rare anaphylaxis was associated with 0.63% of the recipi-
ents of Pfizer-BioNTech COVID-19 vaccines, whereas that
with Oxford AstraZeneca COVID-19 vaccine was 0.3%, with
the majority of it belonging to hemolytic anemia [48].

4.3. Pfizer-BioNTech vs. Moderna vs. Oxford-AstraZeneca
Vaccines. From the study by Public Health Ontario, Canada,
5,140 (0.045%) AEFIs were observed out of a total of
11,212,134 vaccine recipients. Among these recipients, 207
(0.002%) had serious AEFIL; 102 (49.28%) out of 207 were
Pfizer-BioNTech COVID-19 vaccine recipients, 31 (18.84%)
were Moderna recipients, and the remaining 74 (35.75%) were
from the Oxford-AstraZeneca cohort [6]. The local and sys-
temic effects seem to be more prevalent in mRNA (84.2%,
54.9%) and adenovirus vector vaccines (88%, 86%) as com-
pared to inactivated vaccines (12%-18%, 4%-18%) [49].



5. System-Based AEFI

5.1. AEFI Related to Neurological Complications. Headache,
dizziness, paresthesia, and muscle spasms are minor neuro-
logical AEFI associated with COVID-19 vaccination. How-
ever, minor cases of tremors, diplopia, tinnitus, dysphonia,
seizures, and reactivation of the Herpes zoster have also been
evident [50]. According to CDC’s VAERS, 17 cases of stroke,
32 cases of Guillain-Barré syndrome, 190 cases of facial
palsy, 6 cases of disseminated encephalomyelitis, and 9 cases
of transverse myelitis were reported following Pfizer-BioN-
Tech, Moderna, and Johnson and Johnson’s COVID-19 vac-
cination [51].

A study conducted in Mexico by Garcia-Grimshaw et al.
found that, of all 6536 AEFI, 4258 (65.1%) were related to
mild neurologic manifestations such as headache, transient
sensory symptoms, and weakness, while 17 (0.26%) cases
showed AEFI related to serious neurological adverse events.
The study concluded the vaccine’s benefits outweigh the risk
and that is why it was considered safe [52]. There has been
one reported case of myelitis in India associated with the
Oxford-AstraZeneca Covishield vaccine in a 36-year-old
man on the 8 day postvaccination [53]. Likewise, three
cases (1.71%) of transverse myelitis (out of 175 serious
adverse events) have been reported following the Oxford-
AstraZeneca Covishield vaccination, of which one is after
the second dose of the vaccine [54].

Several cases of facial nerve palsy have been reported
post-Pfizer-BioNTech vaccination similar to that observed
in influenza, Hepatitis B, polio, and DPT immunization.
This is most likely caused by additive adjuvants that elicit
an immunomodulatory response [55]. Overall, the evalua-
tion of the preliminary results for various COVID-19 vac-
cines showed that neurological effects due to the vaccine
are rare. However, the vaccine needs long-term monitoring
to fully understand if the vaccine triggers any neurological
issues [56].

5.2. AEFI Related to Cardiovascular and Hematological
Complications. Oxford-AstraZeneca COVID-19 vaccines
have shown a few cases of blood clotting disorders [57]. A
69-year-old man complained of reddish bruises on his wrist
after the first dose of the Pfizer-BioNTech COVID-19 vac-
cine. The lab reports showed the prolongation of activated
partial thromboplastin time and the presence of a factor VIII
inhibitor. Few reports are available that Acquired Hemo-
philia A (AHA) is plausible with the use of vaccines in gen-
eral or even with COVID-19 vaccines [58].

Likewise, a single case (0.0023%) of paroxysmal ventric-
ular arrhythmia was identified among the 43,252 partici-
pants of a trial who received a single dose of Pfizer-
BioNTech COVID-19 vaccine [59]. Palpitations (35, 8.1%),
blood pressure changes (8, 1.85%), chest pain (8, 1.85%),
and syncope (4, 0.93%) are common cardiovascular effects
seen among Moderna recipients [22].

An 82-year-old woman appeared with a petechial rash in
her lower extremities 10 hours post-CoronaVac vaccination
was reported [60]. Likewise, a 22-year-old apparently
healthy young male presented with widespread petechia
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and gum bleeding after receiving the Pfizer-BioNTech
COVID-19 vaccine. The lab test showed a platelet count of
2 X 10°/L, which was diagnosed as severe thrombocytopenia
[61]. Twenty cases of thrombocytopenia were hospitalized
following Moderna and Pfizer vaccination; out of which,
17 had no prior history of bleeding disorder as reported by
CDC, FDA, Department of Health and Human Service
(HHS), VAERS [62]. The incidence of vaccine-induced pro-
thrombotic immune thrombocytopenia ranges from 1/
26,000 to 1/127,000 doses of ChAdOx1 nCoV-19 AstraZe-
neca/Covishield vaccine [63].

A case of central venous sinus thrombosis associated
with thrombocytopenia was reported in a 50-year-old Cau-
casian man, 10 days after taking the first dose of the
Oxford-AstraZeneca vaccine. Since the COVID-19 infection
itself is associated with hypercoagulability, such conditions
of thromboembolism cannot be neglected [64]. A reported
event of acute right calf pain after 48 hours of the second
dose of Pfizer-BioNTech COVID-19 vaccination was avail-
able. Color Doppler revealed deep vein thrombosis extend-
ing from the peroneal vein to the popliteal vein in the
patient [65].

Various European countries like Denmark, Austria, Nor-
way, and Italy halted the use of the Oxford AstraZeneca
COVID-19 vaccine from the 11" of March 2021, as multiple
thrombosis and pulmonary embolism were observed after
the first dose of the vaccine [66]. Among 54,571 adverse
reactions post-Oxford AstraZeneca COVID-19 vaccination
in the EudraVigilance database, 28 of these reactions were
associated with thrombotic adverse effects, out of which
three fatalities were related to pulmonary embolism and
one to thrombosis. The incidence of such events seemed to
be almost double in females [67]. In addition, 11 patients
who had taken the AstraZeneca COVID-19 vaccine from
Germany and Austria, presented with one or more throm-
botic events: 9 had cerebral venous thrombosis, 3 had
splanchnic venous thrombosis, 3 had pulmonary embolism,
and 4 had other thromboses. Six of these patients died, and
five had disseminated intravascular coagulation [68]. The
exact mechanism of this significant incidence in females is
not well understood, but it has been postulated that high
levels of estradiol are associated with thrombotic events
[69]. Meanwhile, the risk of cerebral venous thrombosis is
8 times higher in the population with COVID-19 history
as compared to Oxford Astrazeneca COVID-19 vaccine
recipients [68].

The Russian Gamaleya Center has stated, “a comprehen-
sive analysis of adverse events during clinical trials and
throughout mass vaccinations with the Sputnik V vaccine
showed no cases of cerebral venous sinus thrombosis” [69].
However, the occurrence of immune thrombocytopenic pur-
pura (ITP) is found to be 3.3 per 1,00,000 annually. The
cases of ITP after the vaccine might be coincidental as well
[70]. A wealth of studies have demonstrated the association
between ITP and influenza vaccines, so this aspect cannot be
completely overlooked [58].

According to Vigibase, 214 reports of COVID-19
vaccine-related myocarditis have been reported so far. Myo-
carditis was observed more in males, with a median age of 35
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years, within a median of 3 days after taking the last dose of
either the Pfizer or Moderna vaccine. Enough data was avail-
able to support the evidence that 23 cases were definite, 16
were probable, and 46 were possible myocarditis associated
with the vaccine [71].

A pool analysis of case studies and case series [72]
showed that 15 patients exhibited myocarditis following
COVID-19 vaccination. More than 90% of these patients
were male and had a median age of 28 years. Sixty percent
of the cases were associated with Pfizer-BioNTech, 33% with
Moderna and 7% with Jansen vaccine. All the cases related
to Moderna vaccine occurred following the second dose of
the vaccine, while 66.7% of the post Pfizer vaccination cases
were observed after the second dose. From the overall anal-
ysis, the concluding points are as follows:

(i) Mostly healthy, young men are affected after the
second dose of the vaccine

(ii) AEFI is mostly associated with the mRNA vaccine

(iii) All cases returned to good health without loss of
cardiac function

5.3. AEFI Associated with Orofacial Manifestations. A study
was carried out to study orofacial adverse effects in Pfizer-
BioNTech and Moderna COVID-19 vaccine recipients in
North America (the USA and Canada) and Europe (UK
and EU). Heterogeneity was observed in orofacial adverse
effects between North American and European vaccine
recipients. Swelling of the lips, face, or tongue associated
with anaphylaxis was common among North Americans,
whereas acute facial peripheral paralysis (Bell’s palsy) was
more common among Europeans. The incidence of acute
facial paralysis was greater in people with a history of injec-
tion of dermatological fillers [73].

5.4. AEFI Associated with Dermatological Manifestations.
There are reports of cutaneous adverse effects similar to
acute generalized exanthematous pustulosis and drug reac-
tion with eosinophilia and systemic symptoms (AGEP-
DRESS) overlap and morbilliform, urticarial, petechial, var-
icelliform, vasculopathy, and chilblain-like eruptions after
Janssen COVID-19 vaccines [71, 72]. On the other hand, a
60-year-old man, a known case of hypertension and Type
II diabetes mellitus, presented with fluid-filled lesions over
the thigh four days after the Covaxin COVID-19 vaccine,
which was later on diagnosed as herpes zoster shingles
[74]. A similar clinical presentation was reported in a 78-
year-old man with a history of multiple cardiovascular
comorbidities and bladder cancer. He was consulted for ery-
thematous, painful, and pruritic lesions on his chest, 5 days
after taking the inactivated COVID-19 vaccine, which was
also diagnosed as herpes zoster shingles [75].

A severely painful, unilateral dermatomal herpetiform
eruption was observed in a 77-year-old man two days after
receiving the first dose of the Moderna COVID-19 vaccine.
Likewise, another case of painful, erythematous, and clus-
tered skin eruptions was observed in a 65-year-old man after
the second dose of Pfizer’s vaccine who had a history of an

episode of shingles 35 years ago. Twenty such cases of herpes
have been reported in Las Vegas among Pfizer-BioNTech
and Moderna vaccine recipients [76].

According to the FDA, the Moderna COVID-19 vaccine
is capable of causing reactions like facial and lip swelling in
patients with a history of dermal fillers [77]. Two cases of
recipients developing acral chilblain-like lesions seven days
postvaccination with CoronaVac have been reported [78].

For the purpose of better understanding the system-
based AEFI of COVID-19 vaccines, the adverse effects are
summarized in Table 1.

6. AEFI in Special Populations

6.1. AEFI in Pregnancy after COVID-19 Vaccination. Some
studies have not only excluded pregnant women from
immunization studies but also advised them to opt for con-
traception for weeks to months from the day of immuniza-
tion [79]. Initially, pregnant and lactating mothers were
excluded from the safety study of the COVID-19 vaccines.
Therefore, the US FDA and the Advisory Committee on
Immunization Practices stated that pregnant and lactating
women were given an open option of whether to take vac-
cines [80].

Recently, the Royal College of Obstetricians and Gyne-
cologists (RCOGQG) stated that minor adverse effects following
vaccination are similar in pregnant and non-pregnant popu-
lations. However, pregnant women had a higher frequency
of nausea and vomiting after the second dose of Pfizer-
BioNTech and Moderna COVID-19 vaccines [81]. Similarly,
the American College of Obstetricians and Gynecologists
(ACOG) recommends COVID-19 vaccines for the pregnant
population [82]. As per the CDC V-safe pregnancy registry,
among 1,815 pregnant participants enrolled by February 19,
2021, in the vaccination program, 232 live births were deliv-
ered out of 275 completed pregnancies. Other cases included
miscarriage (major), stillbirth, and ectopic pregnancies. [45].

With limited data so far, there is insufficient evidence to
ascertain that COVID-19 vaccines have a beneficial or harm-
ful action in pregnant women. Considering the risk-benefit
ratio, different professional bodies such as RCOG and
ACOG recommend the use of COVID-19 vaccines.

6.2. AEFI in Elderly after COVID-19 Vaccination. The
importance of COVID-19 vaccination in senior citizens is
vital since the risk of severe illness from COVID-19
increases with age. Thus, the CDC recommends COVID-
19 vaccination among the elderly population. The propor-
tion of minor side effects in the elderly were similar to those
in other adult populations. The learning process on efficacy
of COVID-19 vaccines in people with weakened immune
systems is still ongoing [83].

7. Special Considerations

7.1. AEFI Associated with Excipients and Formulations.
Allergic reactions might be elicited by active ingredients (a
microbial or viral component) or by excipients of the vac-
cine [84]. Modified and truncated RNA traces might be
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present in Pfizer-BioNTech COVID-19 vaccines, and such
aberrant proteins hold a minimal chance of eliciting allergic
reactions [85]. Sputnik V. COVID-19 vaccine is available in
two forms: frozen and lyophilized, with frozen showing a
high incidence of hyperthermia, headache, and muscle/joint
pain. Despite this, there is no evidence of any serious adverse
events [48]. The active constituent of the vaccine is not
always responsible for eliciting adverse reactions. For
instance, polyethylene glycol (PEG), one of the excipients
of the Pfizer-BioNTech and Moderna COVID-19 vaccines,
has been found to have induced IgE-mediated allergic reac-
tions. Although Oxford AstraZeneca and Janssen COVID-
19 vaccines have polysorbate 80, no allergic reactions have
been noted to these vaccines. People allergic to PEG might
also show cross-reactivity to PEG analogues (e.g. polysor-
bate), which should be systematically identified to prevent
the chances of possible allergic reactions [17, 84-86].
Patients sensitive to latex may show anaphylactic reactions.
Thus, even syringe plungers and vial stoppers may trigger
such reactions [85].

7.2. AESI following COVID-19 Vaccines. From the study car-
ried out across eight countries, the incidence of nonhemor-
rhagic stroke, acute myocardial infarction, and deep vein
thrombosis were common in people above 85+ years of
age. The incidence of acute myocardial infarction ranged
from 1/10 to 1/100. [87].

7.3. AEFI Associated with Mortality. Out of 40,000 elderly
patients, 30 very frail patients expired following Pfizer-
BioNTech vaccination in Norway. This information ques-
tions the safety of the Pfizer-BioNTech COVID-19 vaccine
in the elderly and critically ill patients [88]. Four deaths ful-
filling provincial surveillance definition have been reported
postvaccination in Ontario till June 12, 2021. However, only
one death was reported due to vaccine-induced immune
thrombotic thrombocytopenia (VITT) and thrombosis with
thrombocytopenia syndrome (TTS). The remaining cases
were stated as vaccine-unrelated [6]. A 68-year-old man
who died following severe anaphylaxis was confirmed as
the first mortality post-ChAdOx1 nCoV-19 (Covishield)
vaccination by the government authorities of India [89].

8. Approach to AEFI of COVID-19 Vaccines

The Medicines and Healthcare Products Regulatory Agency
(MHRA) stated that “any person with a history of anaphy-
laxis to a vaccine, medicine, or food should not receive the
Pfizer/BioNTech vaccine” [90]. However, on December
30th, 2020, MHRA revised their statement that people show-
ing such reactions have never been barred from receiving the
vaccine [91]. Appropriate allergological evaluation helps in
minimizing any immediate hypersensitivity reactions [92].
Hence, the sensible approach would be to enquire if the vac-
cine recipients have any prior history of allergy to food,
medication, or vaccines. If there is any positive history, the
susceptible people should be followed up by a specialist, so
the vaccination can be conducted in a well-prepared envi-
ronment [93]. Expanded skin testing procedures (skin prick-
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ing test and intradermal) with different dilutions of PEG to
rule out PEG allergy is another way to avoid possible ana-
phylaxis [84]. Patients with negative skin tests should be
kept under observation for 15 minutes after the vaccination,
while those who test positive may require 30 minutes of
observation to assess any adverse events [90, 93].

In people showing allergic reactions to PEG present in
Pfizer-BioNTech and Moderna COVID-19 vaccines, cross-
allergenicity to other PEG analogues must be tested. If found
negative, the Oxford AstraZeneca COVID-19 vaccine can be
considered an alternative [90]. However, the safer approach
would be the use of neutral stabilizers such as polyvinylpyr-
rolidone or its derivatives that show an excellent safety
record [85]. Emergency physicians should consider ITP
due to vaccination among people who present with bleeding
manifestations [91]. Meanwhile, dermatologists can partici-
pate actively in identifying dermatological manifestations
postvaccination and contributing to tracking possible
adverse reactions [94].

Due to the rapid development of COVID-19 vaccines,
fear of their safety among healthcare workers and the public
has led to vaccine hesitancy. Fear of COVID-19 vaccines and
the vaccine hesitancy that follows can negatively impact reg-
ular immunizations. Open communication and public
awareness regarding COVID-19 vaccines must be main-
tained to minimize public reluctance and improve vaccine

uptake globally.

9. Conclusion

Allergic individuals cannot be excluded from vaccination. As
AEFI with major case fatalities are very rare, vaccination
should be encouraged since it helps prevent a potentially
deadly illness. Moreover, health care personnel should clear
up misconceptions regarding COVID-19 vaccines among
the recipients. If any unfortunate event of anaphylaxis is
observed, the patient must be transferred to receive appro-
priate medical care while the clinicians have to be vigilant
to recognize, manage, and report the same.

Data Availability

Data availability is not applicable.

Conflicts of Interest

The authors have no conflict of interest to declare.

References

[1] H. Petousis-Harris, “Assessing the safety of COVID-19 vac-
cines: a primer,” Drug safety, vol. 43, no. 12, pp. 1205-1210,
2020.

[2] T.T.Le,]J.P. Cramer, R. Chen, and S. Mayhew, “Evolution of
the COVID-19 vaccine development landscape,” Nature
Reviews Drug Discovery, vol. 19, no. 10, pp. 667-668, 2020.

[3] S.Shakir, S. Lane, and M. Davies, “How to investigate a serious
adverse event reported during a clinical trial for a COVID-19
vaccine,” Drug safety, vol. 44, no. 1, pp. 1-5, 2021.



BioMed Research International

(4]

9

—

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

M. Shaker, E. M. Abrams, and M. Greenhawt, “A cost-
effectiveness evaluation of hospitalizations, fatalities, and eco-
nomic outcomes associated with universal versus anaphylaxis
risk-stratified COVID-19 vaccination strategies,” The Journal
of Allergy and Clinical Immunology: In Practice, vol. 9, no. 7,
Pp. 2658-2668.¢3, 2021.

A. Amarasinghe and World Health Organization, Global man-
ual on surveillance of adverse events following immunization,
2016, http://apps.who.int/iris/bitstream/10665/206144/1/
9789241507769_eng.pdf.

Public Health Ontario, Adverse Events Following Immuniza-
tion (AEFIs) for COVID-19 in Ontario: December 13, 2020 to
June 12, 2021, 2021, https://www.publichealthontario.ca/.

World Health Organization, Adverse events following immuni-
zation, p. 22, 2021, https://www.who.int/vaccine_safety/
initiative/tech_support/Part-3.pdf?ua=1.

Adbverse events following immunisation: what are they, and
when are they cause for concern?, 2021, https://www.gavi.org/
vaccineswork/adverse-events-following-immunisation-what-
are-they-and-when-are-they-cause-concern.

World Health Organization, COVID-19 vaccines: safety sur-
veillance manual, World Health Organization, 2020, https://
apps.who.int/iris/handle/10665/338400.

P.J. Turner, L. . Ansotegui, D. E. Campbell et al., “COVID-19
vaccine-associated anaphylaxis: a statement of the World
Allergy Organization Anaphylaxis Committee,” World
Allergy Organization Journal, vol. 14, no. 2, p. 100517,
2021.

A. Di Pasquale, P. Bonanni, N. Gargon, L. R. Stanberry, M. El-
Hodhod, and F. Tavares Da Silva, “Vaccine safety evaluation:
practical aspects in assessing benefits and risks,” Vaccine,
vol. 34, no. 52, pp. 6672-6680, 2016.

Gavi, The COVID-19 vaccine race, 2021, https://www.gavi.org/
vaccineswork/covid-19-vaccine-race.
M. Hill, COVID-19 vaccine: enhanced surveillance and adverse
event reporting guidelines, p. 5, 2021.

B. Doroftei, A. Ciobica, O. D. Ilie, R. Maftei, and C. Ilea, “Mini-
review discussing the reliability and efficiency of COVID-19
vaccines,” Diagnostics, vol. 11, no. 4, p. 579, 2021.

M. Garcia-Grimshaw, S. E. Ceballos-Liceaga, L. E. Hernandez-
Vanegas et al., “Neurologic adverse events among 704,003
first-dose recipients of the BNT162b2 mRNA COVID-19 vac-
cine in Mexico: a nationwide descriptive study,” Clinical
Immunology, vol. 229, p. 108786, 2021.

C. Menni, K. Klaser, A. May et al., “Vaccine side-effects and
SARS-CoV-2 infection after vaccination in users of the
COVID symptom study app in the UK: a prospective observa-
tional study,” The Lancet Infectious Diseases, vol. 21, no. 7,
pp. 939-949, 2021.

J. Quel, “Allergic reactions to COVID19 (Sars-Cov-2) Vac-
cine,” Annals of Clinical and Medical Case Reports, vol. 6,
no. 1, 2021.

A. Riad, A. Pokorna, S. Attia, J. Klugarova, M. Ko$¢ik, and
M. Klugar, “Prevalence of COVID-19 vaccine side effects
among healthcare workers in the Czech Republic,” Journal of
clinical medicine, vol. 10, no. 7, p. 1428, 2021.

R. A. K. Kadali, R. Janagama, S. Peruru, and S. V. Malayala,
“Side effects of BNT162b2 mRNA COVID-19 vaccine: a ran-
domized, cross-sectional study with detailed self-reported
symptoms from healthcare workers,” International Journal of
Infectious Diseases, vol. 106, pp. 376-381, 2021.

(20]

(21]

(22]

[24]

(25]

(26]

(27]

(28]

[29]

(30]

)
ot

(32]

(33]

(34]

CDC COVID-19 Response Team, Food and Drug Administra-
tion, “Allergic Reactions Including Anaphylaxis After Receipt
of the First Dose of Pfizer-BioNTech COVID-19 Vaccine —
United States, December 14-23, 2020,” Morbidity and Mortal-
ity Weekly Report, vol. 70, no. 2, pp. 46-51, 2021.

J. U. Ruggeberg, M. S. Gold, J. M. Bayas et al., “Anaphylaxis:
case definition and guidelines for data collection, analysis,
and presentation of immunization safety data,” Vaccine,
vol. 25, no. 31, pp. 5675-5684, 2007.

R. A. K. Kadali, R. Janagama, S. Peruru et al., “Non-life-threat-
ening adverse effects with COVID-19 mRNA-1273 vaccine: a
randomized, cross-sectional study on healthcare workers with
detailed self-reported symptoms,” Journal of medical virology,
vol. 93, no. 7, pp. 4420-4429, 2021.

T. Villafana, ACIP COVID-19 Emergency Meeting, 2021,
https://www.cdc.gov/vaccines/acip/meetings/downloads/
slides-2021-01/02-COVID-Villafana.pdf.

R. Sah, S. Shrestha, R. Mehta et al., “AZD1222 (Covishield)
vaccination for COVID-19: experiences, challenges, and solu-
tions in Nepal,” Travel medicine and infectious disease,
vol. 40, p. 101989, 2021.

S. Shrestha, R. P. Devbhandari, A. Shrestha et al., “Adverse
events following the first dose of ChAdOx1 nCoV-19 (COV-
ISHIELD) vaccine in the first phase of vaccine roll out in
Nepal,” Journal of Patan Academy of Health Sciences,, vol. 8,
no. 1, pp. 9-17, 2021.

P. Adhikari, K. Adhikari, B. Gauli, and D. Sitaula, “Acceptance
of COVID-19 vaccine and pattern of side effects in Nepalese
context: a postvaccine cross-sectional study among health care
workers in a tertiary care HOSPITAL,” Journal of Chitwan
Medical College, vol. 11, no. 2, pp. 34-38, 2021.

S. A. Madhi, V. Baillie, C. L. Cutland et al., “Efficacy of the
ChAdOx1 nCoV-19 Covid-19 Vaccine against the B.1.351
Variant,” New England Journal of Medicine, vol. 384, no. 20,
pp. 1885-1895, 2021.

Food and Drug Administration, Janssen COVID-19 Vaccine,
Food and Drug Administration, 2021, https://www.fda.gov/
emergency-preparedness-and-response/coronavirus-disease-
2019-covid-19/janssen-covid-19-vaccine.

A.M. Hause, J. Gee, T. Johnson et al., “Anxiety-related adverse
event clusters after Janssen COVID-19 vaccination — five U.S.
mass vaccination sites, April 2021, MMWR. Morbidity and
mortality weekly report, vol. 70, no. 18, pp. 685-688, 2021.

H. Ledford, “COVID vaccines and blood clots: what
researchers know so far,” Nature, vol. 596, no. 7873, pp. 479~
481, 2021.

Ministry of Health of the Russian Federation, Package insert
for “Gam-COVID-Vac, combined vector vaccine for the preven-
tion of coronaviral infection caused by the SARS-CoV-2 virus.”,
2021, https://www.fda.gov.ph/wp-content/uploads/2021/03/
12.-Proposed-Philippine-package-insert-Instruction-Eng.pdf.
V. Pagotto, A. Ferloni, M. M. Soriano et al., “Active monitor-
ing of early safety of Sputnik V vaccine in Buenos Aires,
Argentina,” Medicina (B Aires), vol. 81, no. 3, pp. 408-414,
2021.

M. Montalti, G. Solda, Z. Di Valerio et al., “ROCCA observa-
tional study: Early results on safety of Sputnik V vaccine
(Gam-COVID-Vac) in the Republic of San Marino using
active surveillance,” EClinicalMedicine, vol. 38, 2021.
Sputnik ssV, About Vaccine, 2021, https://sputnikvaccine
.com/about-vaccine/.


http://apps.who.int/iris/bitstream/10665/206144/1/9789241507769_eng.pdf
http://apps.who.int/iris/bitstream/10665/206144/1/9789241507769_eng.pdf
https://www.publichealthontario.ca/
https://www.who.int/vaccine_safety/initiative/tech_support/Part-3.pdf?ua=1
https://www.who.int/vaccine_safety/initiative/tech_support/Part-3.pdf?ua=1
https://www.gavi.org/vaccineswork/adverse-events-following-immunisation-what-are-they-and-when-are-they-cause-concern
https://www.gavi.org/vaccineswork/adverse-events-following-immunisation-what-are-they-and-when-are-they-cause-concern
https://www.gavi.org/vaccineswork/adverse-events-following-immunisation-what-are-they-and-when-are-they-cause-concern
https://apps.who.int/iris/handle/10665/338400
https://apps.who.int/iris/handle/10665/338400
https://www.gavi.org/vaccineswork/covid-19-vaccine-race
https://www.gavi.org/vaccineswork/covid-19-vaccine-race
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-01/02-COVID-Villafana.pdf
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-01/02-COVID-Villafana.pdf
https://www.fda.gov/emergency-preparedness-and-response/coronavirus-disease-2019-covid-19/janssen-covid-19-vaccine
https://www.fda.gov/emergency-preparedness-and-response/coronavirus-disease-2019-covid-19/janssen-covid-19-vaccine
https://www.fda.gov/emergency-preparedness-and-response/coronavirus-disease-2019-covid-19/janssen-covid-19-vaccine
https://www.fda.gov.ph/wp-content/uploads/2021/03/12.-Proposed-Philippine-package-insert-Instruction-Eng.pdf
https://www.fda.gov.ph/wp-content/uploads/2021/03/12.-Proposed-Philippine-package-insert-Instruction-Eng.pdf
https://sputnikvaccine.com/about-vaccine/
https://sputnikvaccine.com/about-vaccine/

[35] M. X. Zhang, T. T. Zhang, G. F. Shi et al,, “Safety of an inacti-

vated SARS-CoV-2 vaccine among healthcare workers in
China,” Expert Review of Vaccines, vol. 20, no. 7, pp. 891-
898, 2021.

N. Al Kaabi, Y. Zhang, S. Xia et al., “Effect of 2 inactivated
SARS-CoV-2 vaccines on symptomatic COVID-19 infection
in Adults,” JAMA, vol. 326, no. 1, p. 35, 2021.

World Health Organization, Sinopharm [Vero Cell]- Inacti-
vated, COVID-19 vaccine, 2021, https://www.who.int/
publications/m/item/sinopharm-vero-cell —inactivated-
covid-19-vaccine.

S. Aryal, R. P. Devbhandari, S. Shrestha et al., “Adverse events
following Sinopharm (Vero Cell), the inactivated COVID-19,”
Journal of Patan Academy of Health Sciences, vol. 8, no. 2,
pp. 18-24, 2021.

A. Riad, D. Sagiroglu, B. Ustiin et al., “Prevalence and risk fac-
tors of CoronaVac side effects: an independent cross-sectional
study among healthcare workers in Turkey,” Journal of clinical
medicine, vol. 10, no. 12, p. 2629, 2021.

Z. P. Yan, M. Yang, and C. L. Lai, “COVID-19 vaccines: a
review of the safety and efficacy of current clinical trials,” Phar-
maceuticals, vol. 14, no. 5, p. 406, 2021.

B. G. Iremli, S. N. Sendur, and U. Unliitiirk, “Three cases of
subacute thyroiditis following SARS-CoV-2 vaccine: post-
vaccination ASIA syndrome,” The Journal of Clinical Endo-
crinology & Metabolism, vol. 106, no. 9, pp. 2600-2605,
2021.

R. Srivastava, P. Ish, and COVID-19 Vaccination group Saf-
darjung, “The initial experience of COVID-19 vaccination
from a tertiary care centre of India,” Monaldi Archives for
Chest Disease, vol. 91, no. 4, 2021.

R. Ella, K. M. Vadrevu, H. Jogdand et al., “Safety and immuno-
genicity of an inactivated SARS-CoV-2 vaccine, BBV152: a
double-blind, randomised, phase 1 trial,” The Lancet Infectious
Diseases, vol. 21, no. 5, pp. 637-646, 2021.

S. A. Meo, I. A. Bukhari, J. Akram, A. S. Meo, and D. C. Klon-
off, “COVID-19 vaccines: comparison of biological, pharma-
cological characteristics and adverse effects of Pfizer/
BioNTech and Moderna vaccines,” European Review for Med-
ical and Pharmacological Sciences, vol. 25, no. 3, pp. 1663—
1669, 2021.

T. Shimabukuro, COVID-19 vaccine safety update, CDC
COVID-19 Vaccine Task Force, 2021, https://www.cdc.gov/
vaccines/acip/meetings/downloads/slides-2021-02/28-03-01/
05-covid-Shimabukuro.pdf.

A. Remmel, “COVID vaccines and safety: what the research
says,” Nature, vol. 590, no. 7847, pp. 538-540, 2021.

S.Bae, Y. W. Lee, S. Y. Lim et al., “Adverse reactions following
the first dose of ChAdOx1 nCoV-19 vaccine and BNT162b2
vaccine for healthcare workers in South Korea,” Journal of
Korean medical science, vol. 36, no. 17, 2021.

J. A. De Soto, “Evaluation of the Moderna, Pfizer/Biotech,
Astrazeneca/Oxford and Sputnik V Vaccines for COVID-
19,7 Journal of Medicine and Clinical Sciences, vol. 7, no. 1,
pp. 408-414, 2021.

Q. He, Q. Mao, J. Zhang et al., “COVID-19 vaccines: current
understanding on immunogenicity, safety, and further consid-
erations,” Frontiers in Immunology, vol. 12, p. 13, 2021.

J. Finsterer and F. A. Scorza, “SARS-CoV-2 vaccines are not
free of neurological side effects,” Acta Neurologica Scandina-
vica, vol. 144, no. 1, pp. 109-110, 2021.

BioMed Research International

[51] A.L.Goss, R. D. Samudralwar, R. R. Das, and A. Nath, “ANA-

Investigates: neurological Complications of COVID-19 vac-
cines,” Annals of neurology, vol. 89, no. 5, pp. 856-857, 2021.
M. Garcia-Grimshaw, S. E. Ceballos-Liceaga, L. E. Hernandez-
Vanegas et al., Systemic and neurologic adverse events among
704,003 first-dose recipients of the BNT162b2 mRNA COVID-
19 vaccine in Mexico, 2021.

H. Singh Malhotra, P. Gupta, V. Prabhu, R. Kumar Garg,
H. Dandu, and V. Agarwal, “COVID-19 vaccination-
associated myelitis,” QJM: An International Journal of Medi-
cine, vol. 114, no. 8, pp. 591-593, 2021.

M. D. Knoll and C. Wonodi, “Oxford-AstraZeneca COVID-
19 vaccine efficacy,” The Lancet, vol. 397, no. 10269, pp. 72-
74, 2021.

A. Shemer, E. Pras, and I. Hecht, “Peripheral facial nerve palsy
following BNT162b2 (COVID-19) vaccination,” Israel journal
of medical sciences, vol. 23, no. 3, pp. 143-144, 2021.

L. Lu, W. Xiong, J. Mu et al., “The potential neurological effect
of the COVID-19 vaccines: a review,” Acta Neurologica Scan-
dinavica, vol. 144, no. 1, pp. 3-12, 2021.

K. O’Leary, “COVID-19 vaccine and blood clotting,” Nature
Medicine, 2021.

M. Radwi and S. Farsi, “A case report of acquired hemophilia
following COVID-19 vaccine,” Journal of Thrombosis and
Haemostasis, vol. 19, no. 6, pp. 1515-1518, 2021.

F. P. Polack, S. J. Thomas, N. Kitchin et al., “Safety and efficacy
of the BNT162b2 mRNA COVID-19 Vaccine,” New England
journal of medicine, vol. 383, no. 27, pp. 2603-2615, 2020.

F. Cebeci and 1. Kartal, “Petechial skin rash associated with
CoronaVac vaccination: first cutaneous side effect report
before phase 3 results,” European Journal of Hospital Phar-
macy, 2021, https://ejhp.bmj.com/content/early/2021/05/23/
ejhpharm-2021-002794.

O. Tarawneh and H. Tarawneh, “Immune thrombocytopenia
in a 22-year-old post COVID-19 vaccine,” American journal
of hematology, vol. 96, no. 5, pp. E133-E134, 2021.

E. Lee, D. B. Cines, T. Gernsheimer et al., “Thrombocytopenia
following Pfizer and Moderna SARS-CoV-2 vaccination,”
American journal of hematology, vol. 96, no. 5, pp. 534-537,
2021.

M. Pai, A. Grill, N. Ivers et al., “Vaccine Induced Prothrombo-
tic Immune Thrombocytopenia (VIPIT) following AstraZe-
neca COVID-19 vaccination,” Science briefs of the Ontario
covid-19 science advisory table, vol. 1, no. 17, 2021.

G. P. Castelli, C. Pognani, C. Sozzi, M. Franchini, and
L. Vivona, “Cerebral venous sinus thrombosis associated with
thrombocytopenia post-vaccination for COVID-19,” Critical
Care, vol. 25, no. 1, p. 137, 2021.

G. Carli, I. Nichele, M. Ruggeri, S. Barra, and A. Tosetto, “Deep
vein thrombosis (DVT) occurring shortly after the second
dose of mRNA SARS-CoV-2 vaccine,” Internal and emergency
medicine, vol. 16, no. 3, pp. 803-804, 2021.

J. Wise, “COVID-19: European countries suspend use of
Oxford-AstraZeneca vaccine after reports of blood clots,”
BM]J, vol. 372, 2021.

M. Tobaiqy, H. Elkout, and K. MacLure, “Analysis of throm-
botic adverse reactions of COVID-19 AstraZeneca vaccine
reported to EudraVigilance database,” Vaccines, vol. 9, no. 4,
p. 393, 2021.

University of Oxford, Risk of rare blood clotting higher for
COVID-19 than for vaccines, 2022, https://www.ox.ac.uk/


https://www.who.int/publications/m/item/sinopharm-vero-cell---inactivated-covid-19-vaccine
https://www.who.int/publications/m/item/sinopharm-vero-cell---inactivated-covid-19-vaccine
https://www.who.int/publications/m/item/sinopharm-vero-cell---inactivated-covid-19-vaccine
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-02/28-03-01/05-covid-Shimabukuro.pdf
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-02/28-03-01/05-covid-Shimabukuro.pdf
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-02/28-03-01/05-covid-Shimabukuro.pdf
https://www.ox.ac.uk/news/2021-04-15-risk-rare-blood-clotting-higher-covid-19-vaccines

BioMed Research International

(71]

(72]

(73]

(74]

[75]

[76]

(77]

(78]

(79]

(80]

(81]

(82]

(83]

(84]

news/2021-04-15-risk-rare-blood-clotting-higher-covid-19-
vaccines.

Sputnik V Vaccine, 2021, https://www.precisionvaccinations
.com/vaccines/sputnik-v-vaccine.

D. R. Terrell, L. A. Beebe, S. K. Vesely, B. R. Neas, J. B. Segal,
and J. N. George, “The incidence of immune thrombocytope-
nic purpura in children and adults: a critical review of pub-
lished reports,” American Journal of Hematology, vol. 85,
no. 3, pp. 174-180, 2010.

M. Kerneis, K. Bihan, and J. E. Salem, “COVID-19 vaccines
and myocarditis,” Archives of Cardiovascular Diseases,
vol. 114, no. 6-7, pp. 515-517, 2021.

H. M. Salah and J. L. Mehta, “COVID-19 vaccine and myocar-
ditis,” American Journal of Cardiology, vol. 157, pp. 146-148,
2021.

N. Cirillo, “Reported orofacial adverse effects of COVID-19
vaccines: the knowns and the unknowns,” Journal of Oral
Pathology & Medicine, vol. 50, no. 4, pp. 424-427, 2021.

P. Arora, K. Sardana, S. R. Mathachan, and P. Malhotra, “Her-
pes zoster after inactivated COVID-19 vaccine: a cutaneous
adverse effect of the vaccine,” Journal of Cosmetic Dermatol-
0gy, vol. 20, no. 11, pp- 3389-3390, 2021.

E. Bostan and B. Yalici-Armagan, “Herpes zoster following
inactivated COVID-19 vaccine: a coexistence or coincidence?,”
Journal of Cosmetic Dermatology, vol. 20, no. 6, pp. 1566-1567,
2021.

C. Lee, D. Cotter, J. Basa, and H. L. Greenberg, “20 Post-
COVID-19 vaccine-related shingles cases seen at the Las Vegas
Dermatology clinic and sent to us via social media,” Journal of
Cosmetic Dermatology, vol. 20, no. 7, pp. 1960-1964, 2021.

S. M. Rice, S. D. Ferree, N. A. Mesinkovska, and A. S. Kourosh,
“The art of prevention: COVID-19 vaccine preparedness for
the dermatologist,” International journal of women's dermatol-
ogy, vol. 7, no. 2, pp. 209-212, 2021.

S. A. Temiz, A. Abdelmaksoud, R. Dursun, and M. Vestita,
“Acral chilblain-like lesions following inactivated SARS-
CoV-2 vaccination,” International Journal of Dermatology,
vol. 60, no. 9, pp. 1152-1153, 2021.

S. A. Rasmussen, C. F. Kelley, J. P. Horton, and D. J. Jamieson,
“Coronavirus Disease 2019 (COVID-19) vaccines and preg-
nancy: what obstetricians need to know,” Obstetrics and gyne-
cology, vol. 137, no. 3, pp. 408-414, 2021.

E. H. Adhikari and C. Y. Spong, “COVID-19 vaccination in
pregnant and lactating women,” JAMA, vol. 325, no. 11,
p. 1039, 2021.

Royal College of Obstetricians and Gynaecologists, Coronavi-
rus (COVID-19) Vaccination in Pregnancy, 2021, https://
www.rcog.org.uk/globalassets/documents/guidelines/2021-
06-30-coronavirus-covid-19-vaccination-in-pregnancy.pdf.
“COVID-19 Vaccines and pregnancy: conversation guide for
clinicians,” 2021, https://www.acog.org/en/covid-19/covid-
19-vaccines-and-pregnancy-conversation-guide-for-
clinicians.

Centers for Disease Control and Prevention, COVID-19 Vacci-
nation, Centers for Disease Control and Prevention, 2020,
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/
recommendations/specific-groups/allergies.html.

A. Banerji, P. G. Wickner, R. Saff et al., “mRNA vaccines to
prevent COVID-19 disease and reported allergic reactions:
current evidence and suggested approach,” The Journal of

(85]

(86]

(87]

[90]

[91]

[92]

(93]

[94]

11

Allergy and Clinical Immunology: In Practice, vol. 9, no. 4,
pp. 1423-1437, 2021.

S. M. Moghimi, “Allergic reactions and anaphylaxis to LNP-
based COVID-19 vaccines,” Molecular Therapy, vol. 29,
no. 3, pp. 898-900, 2021.

N. G. Kounis, I. Koniari, C. de Gregorio et al., “Allergic reac-
tions to current available COVID-19 vaccinations: pathophys-
iology, causality, and therapeutic considerations,” Vaccines,
vol. 9, no. 3, p. 221, 2021.

X. Li, A. Ostropolets, R. Makadia et al., “Characterizing the
incidence of adverse events of special interest for COVID-19
vaccines across eight countries: a multinational network
cohort study,” Epidemiology, vol. 373, 2021.

Covid P, A closer look at covid-19 vaccines: the known, the
unknown, and the uncertain.

Chitravanshi SD& R, Govt panel confirms first death in India
after COVID-19 vaccination, Business Standard India, 2021,
https://www.business-standard.com/article/current-affairs/
govt-panel-confirms-first-death-in-india-after-covid-19-
vaccination-121061501615_1.html.

R. E. Glover, R. Urquhart, J. Lukawska, and K. G. Blumenthal,
“Vaccinating against covid-19 in people who report allergies,”
BM]J, vol. 372, 2021.

V. Saudagar, S. Patil, S. Goh, and S. Pothiawala, “Vigilance
regarding immune thrombocytopenic purpura after COVID-
19 vaccine,” Irish Journal of Medical Science (1971-), vol. 191,
no. 2, pp. 919-920, 2022.

A.F.Jgrgensen and P. A. Pede, “Allergological examination in
general practice and in the specialist field of allergology: a
comparative study of the concordance between a group of gen-
eral practitioners and the allergological specialised health care
services to which they refer,” Scandinavian Journal of Primary
Health Care, vol. 17, no. 4, pp. 221-225, 1999.

L. Klimek, M. Jutel, C. A. Akdis et al., “ARIA-EAACI state-
ment on severe allergic reactions to COVID-19 vaccines — an
EAACI-ARIA position paper,” Allergy, vol. 76, no. 6,
pp. 1624-1628, 2021.

K. Pulsipher, C. Presley, J. Waller, M. Szeto, M. Laughter, and
R. Dellavalle, “Coronavirus vaccination adverse reactions and

the role of the dermatologist,” Journal of drugs in dermatology:
JDD, vol. 20, no. 3, pp. 351-352, 2021.


https://www.ox.ac.uk/news/2021-04-15-risk-rare-blood-clotting-higher-covid-19-vaccines
https://www.ox.ac.uk/news/2021-04-15-risk-rare-blood-clotting-higher-covid-19-vaccines
https://www.precisionvaccinations.com/vaccines/sputnik-v-vaccine
https://www.precisionvaccinations.com/vaccines/sputnik-v-vaccine
https://www.rcog.org.uk/globalassets/documents/guidelines/2021-06-30-coronavirus-covid-19-vaccination-in-pregnancy.pdf
https://www.rcog.org.uk/globalassets/documents/guidelines/2021-06-30-coronavirus-covid-19-vaccination-in-pregnancy.pdf
https://www.rcog.org.uk/globalassets/documents/guidelines/2021-06-30-coronavirus-covid-19-vaccination-in-pregnancy.pdf
https://www.acog.org/en/covid-19/covid-19-vaccines-and-pregnancy-conversation-guide-for-clinicians
https://www.acog.org/en/covid-19/covid-19-vaccines-and-pregnancy-conversation-guide-for-clinicians
https://www.acog.org/en/covid-19/covid-19-vaccines-and-pregnancy-conversation-guide-for-clinicians
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/recommendations/specific-groups/allergies.html
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/recommendations/specific-groups/allergies.html
https://www.business-standard.com/article/current-affairs/govt-panel-confirms-first-death-in-india-after-covid-19-vaccination-121061501615_1.html
https://www.business-standard.com/article/current-affairs/govt-panel-confirms-first-death-in-india-after-covid-19-vaccination-121061501615_1.html
https://www.business-standard.com/article/current-affairs/govt-panel-confirms-first-death-in-india-after-covid-19-vaccination-121061501615_1.html

	Adverse Events following Immunization with COVID-19 Vaccines: A Narrative Review
	1. Introduction
	2. Methods
	3. Findings
	3.1. mRNA Vaccines
	3.1.1. Pfizer-BioNTech COVID-19 Vaccine (BNT162b2)
	3.1.2. Moderna COVID-19 Vaccine (mRNA-1273)

	3.2. Viral Vector Vaccines
	3.2.1. Oxford-AstraZeneca/Covishield COVID-19 Vaccine (ChAdOx1 nCoV-19)
	3.2.2. Janssen COVID-19 Vaccine (Ad26.COV2-S [Recombinant])
	3.2.3. Gamaleya-Sputnik V COVID-19 Vaccine

	3.3. Inactivated Vaccines
	3.3.1. Sinopharm-Verocell COVID-19 Vaccine
	3.3.2. Sinovac-CoronaVac COVID-19 Vaccine
	3.3.3. Covaxin COVID-19 Vaccine


	4. Comparison of AEFI of Available COVID-19 Vaccines
	4.1. Pfizer vs. Moderna COVID-19 Vaccines
	4.2. Pfizer-BioNTech vs. Oxford-AstraZeneca Vaccines
	4.3. Pfizer-BioNTech vs. Moderna vs. Oxford-AstraZeneca Vaccines

	5. System-Based AEFI
	5.1. AEFI Related to Neurological Complications
	5.2. AEFI Related to Cardiovascular and Hematological Complications
	5.3. AEFI Associated with Orofacial Manifestations
	5.4. AEFI Associated with Dermatological Manifestations

	6. AEFI in Special Populations
	6.1. AEFI in Pregnancy after COVID-19 Vaccination
	6.2. AEFI in Elderly after COVID-19 Vaccination

	7. Special Considerations
	7.1. AEFI Associated with Excipients and Formulations
	7.2. AESI following COVID-19 Vaccines
	7.3. AEFI Associated with Mortality

	8. Approach to AEFI of COVID-19 Vaccines
	9. Conclusion
	Data Availability
	Conflicts of Interest

