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Purpose: To evaluate the occurrence, extent, and severity of adverse reactions associated
with the vaccine of COVID-19 (ChAdOx1 nCoV-19 vaccine or AstraZeneca) among Kabul
University of Medical Sciences staff.

Patients and Methods: A retrospective observational, interview-based study was con-
ducted from 4 to 20 April, 2021, to evaluate the adverse reactions associated with the vaccine
of COVID-19 (ChAdOx1 nCoV-19 vaccine or AstraZeneca) among the staff and lecturers of
the Kabul University of Medical Sciences, Kabul, Afghanistan. Participants were inter-
viewed following the administration of the first dose of the AstraZeneca vaccines. They
were asked to report any adverse reactions that occurred within 8—10 days after vaccination.
The frequency, duration, severity, and outcome of the reactions were recorded. Association
of the adverse reactions was analysed with the ages of participants and previous infection
with SARS CoV-2.

Results: The most common adverse reactions reported by the participants were muscle pain
(68.3%), local pain (58.8%) at the site of injection (68.3%), fever (66.3%) and fatigue
(66.3%). Almost half of the respondents reported chills, joint pain and headache after
receiving the first shot of the vaccine. The frequency of adverse reactions was higher in
participants aged 40 years or less, and in those previously infected with SARS CoV-2. The
severity of most adverse reactions was mild to moderate. No serious case or death was
reported.

Conclusion: The adverse reactions reported by the participants were mild to moderate in
severity, and for a short duration. The findings of this study help us to address the vaccine
hesitancy caused by worries about severe adverse effects associated with the COVID-19
vaccine.
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Introduction

Coronavirus Disease 2019 (COVID-19) caused by Severe Acute Respiratory
Syndrome Coronavirus-2 (SARS CoV-2) is changing the pattern of emergency
services around the world as the disease is causing a substantial public health
emergency. The infection first appeared in Wuhan, China in December 2019 and
spread rapidly throughout the world quickly." As of June 2021, the COVID-19 has
been reported to infect more than 173 million people and took lives of more than
3.72 million people worldwide.” To overcome this global crisis, the vaccination

strategy against COVID-19 is considered as the final answer.” The COVID-19
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vaccine triggers the immune system to be prepared to fight
against the virus by producing antibodies. Most of the
COVID-19 vaccines utilize S protein, a protein that sup-
ports the virus to enter the cells and start the infection
process.*> Many vaccines have been introduced and at
least 13 different vaccines (across 4 platforms) are cur-
rently in use.®

These vaccines are either Messenger RNA (mRNA)
vaccines such as Pfizer-BioNTech and the Moderna
COVID-19 vaccines or Vector vaccines such as Janssen/
Johnson & Johnson and AstraZeneca vaccines, Protein
subunit vaccines, and inactivated vaccines such as
Sinopharm vaccine. In the mRNA vaccines, a genetically
engineered mRNA is used to deliver the information for
S protein, while DNA vector vaccine uses a modified ver-
sion of a different harmless virus like chimpanzee adeno-
virus. The DNA vector is employed as a template to build
new chimp adenovirus replicas and produce the viral pro-
tein that triggers an immunological response. The chim-
panzee adenovirus is injected into humans and it hook to
the host cells.” DNA is released into the cytoplasm and
then migrates to the nucleus of the cell. It is not incorpo-
rated into cellular DNA, but rather is turned into mRNA
by host enzymes, which migrates back into the cytoplasm
and interacts with host cell ribosomes to produce trans-
lated proteins. Following the production of copies of
S protein and their expression on the surface of host
cells, the host immune system begins to recognize and
react to viral particles.*>”® Subunit vaccines contain the
harmless S protein only. ">

The first mass vaccination program started in early
December 2020 in Europe.” Until June 2021, more than
1.9 billion doses of the COVID-19 vaccine have been
administered globally. In Afghanistan, the COVID-19 vac-
cination was first administered on February 23, 2021. The
ChAdOx1 nCoV-19 vaccine (AstraZeneca) was adminis-
tered to healthcare workers in the first phase of the vacci-
nation process. The safety profile for the AstraZeneca
vaccine was proved by randomized controlled trials.'® To
reach the national goal of herd immunity, it is essential to
expand the inoculation rate of the COVID-19 vaccine.

Hesitancy and reluctance in taking the COVID-19 vac-
cines and apprehensions about them were present among
the general population all along during the implementation
of vaccination programs. Many factors, such as the speedy
production of vaccines, lack of information, and uncer-

tainty about effects emerging after vaccination as well as

the news of side effects spreading through media, have
given rise to suspicion and fear among Afghans.''?
Studies have reported about adverse effects of the
COVID-19 vaccines including some experiencing severe
reactions, such as deep vein thrombosis, transverse myeli-
tis, and even anaphylactic shock.'®'*"'* Misinformation
about the safety of the vaccine through media has caused
significant anxiety and concerns among people."
Furthermore, no large-scale study had been done to inves-
tigate the adverse effects of immunization against COVID-
19 in Afghanistan. We intended to evaluate the occurrence,
extent, and severity of adverse reactions associated with
the COVID-19 vaccine among the staff and lecturers of
Kabul University of Medical Sciences (KUMS). The find-
ings will provide baseline data and inform policymakers
on the safety of the COVID-19 vaccine during the national
vaccination which s

program, currently  being

implemented.

Methodology

This is a retrospective observational study conducted from
April 4 to April 20, 2021. The data collection method was
census and all the vaccinated staff and lecturers of KUMS
were included. A total of 400 lecturers and staff took part
in the study. All participants had received the first dose of
the COVID-19 vaccine (ChAdOx1 nCoV-19), manufac-
tured by AstraZeneca. The lists and relevant information
of the vaccinated staff were obtained from the vaccination
team of the KUMS.

The study protocol was reviewed and approved by
Research and Ethics committee of Department of
Clinical Pharmacology, KUMS (Protocol no. 71). All par-
ticipants were given a brief introduction about the purpose
and outcome of the study and were asked to provide their
informed consent prior to the study. All aspects of the
study observe the ethical standards of the relevant institu-
tional committees on studies involving human contacts
and the Declaration of Helsinki released in 1975 and
subsequent revisions. The participation was completely
voluntary, and they could withdraw from the study any-
time without any consequence. Once they agreed to parti-
cipate in the survey, the participants were interviewed to
report any adverse reaction they suffered within 8—10 days
after receiving the first dose of their vaccines.

In order to ensure no adverse reaction was ignored, the
participants first asked to report any reactions they might
have suffered after receiving the vaccine, then they were
asked about a list of adverse reactions if they have
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experienced. The list was provided using the CDC leaflet
and reports published by randomized control trials on the
COVID-19 vaccine.'®

The data were analyzed using IBM SPSS statistics
version 25. Descriptive statistics and bi-variable (Chi
square) analyses were performed. The responses were
presented as frequency and percentage. Associations
between adverse effects of the COVID-19 vaccine
reported by participants, participants’ ages and previous
infection with SARS CoV-2 were investigated using Chi
square. A p-value of <0.05 considered statistically signifi-
cant at 95% confidence interval.

Results

Demographic Characteristics

A total of 400 participants took part in the study. Table 1
shows the demographic characteristics, previous infection
with SARS CoV-2 and the type of vaccine received by the
participants. The mean age of the participants was 39
+12.04, with more than half of them being 40 years old
or below. Majority (81.3%) of the participants were males.
Nearly one-third of them were doctors, and the others were
either administrative or supporting staff. Almost 60% of
the study population reported to be infected by the SARS

Table | Demographic Characteristics, Previous Infection with
SARS CoV-2 and Type of Vaccine Received by the Participants
(N=400)

Characteristics Frequency (n and %)
Sex
Male 325 (81.3)
Female 75 (18.8)
Age (MeanSD) 39.6x12.04
Age groups
< 40 years 227 (56.8)
> 40 years 173 (43.3)
Employment
Doctor 122 (30.5)
Administration officer 173 (43.3)
Support staff 105 (26.3)
Previous infection with SARS CoV-2
Yes 238 (59.5)
No 162 (40.5)
Type of COVID-19 vaccine
ChAdOx| nCoV-19 vaccine (AstraZeneca) | 400 (100)

CoV-2 previously. All participants received the first dose
of ChAdOx1 nCoV-19 vaccine (AstraZeneca).

Frequency of Adverse Reactions

Figure 1 shows the frequency of adverse reactions reported
by the study participants within 8-10 days after receiving
the first dose of vaccine. A total of 374 (93.5%) respon-
dents reported at least one adverse reaction following
vaccination. The most common systemic adverse reaction
reported by the participants was muscle pain (68.3%)
followed by fever (66.3%) and fatigue (66.3%). Almost
half of the respondents reported chills, joint pain and
headache after receiving the first shot of the vaccine.
Less common systemic adverse reactions reported were
sore throat (26.8%), nausea (13%), and diarrhea (11.8%).
Insomnia (reported by nine participants), anorexia
(reported by six), drowsiness (reported by three) and
impotence (reported by two) were rare systemic adverse
effects. The most common local adverse reaction reported
by the participants was local pain (58.8%) followed by
swelling (15.3%). Redness at the site of injection (reported
by four participants), stiffness (reported by two) and itch-
ing (reported by only one) were rare adverse reactions.

More than half (56.1%) of the adverse reactions lasted
for one day or less, whereas 23.1% lasted two days, 12%
lasted three days, 2.5% lasted four days and only one case
lasted for ten days. All reported adverse reactions were
self-limiting without any specialized care except for one
participant who needed hospital admission and oxygen
therapy for one night. No death was reported following
vaccination among the study participants.

Table 2 shows the reported adverse effects of the COVID-
19 vaccine and their association with the ages of the partici-
pants. Overall, the prevalence of adverse reactions was slightly
higher in participants aged <40 years as compared to those
aged >40 years (94.3% versus 92.5% respectively). However,
this difference was not found to be statistically significant.
Reports of fever were significantly higher among participants
<40 years than >40 years old (70.5% and 60.7%, respectively;
p=0.04). Likewise, muscle pain was more frequent among
those aged <40 years as compared to those aged >40 years
(73.6% and 61.3%, respectively; p=0.009).

Table 3 shows the reported adverse reactions following
COVID-19 vaccine and their association with previous
infection of SARS CoV-2. Adverse reactions due to
COVID-19 vaccine were more common among partici-
pants who were previously infected with SARS CoV-2
compared to the opposite group (96.2% and 89.5%,
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Figure | Adverse reactions reported by the participants after receiving the first dose of the COVID-19 vaccine (in percentage).

respectively; p=0.008). Chi-square analysis also revealed
that fatigue was significantly higher in persons previously
infected with SARS CoV-2 compared to those not infected
(70.6% and 59.9%, respectively; p=0.026).

Discussion
Since the beginning of vaccine production, people have

raised their concerns and worries over adverse events and

Table 2 Adverse Reactions Reported by the Participants and
Their Association with Participants’ Ages

Frequency (n and %)

Age < 40 Age > 40 Chi-

Years Years Square

(n=227) (n=173) p value
Adverse reactions 214 (94.3) 160 (92.5) 0.472
(any)
Headache 111 (48.9) 75 (43.4) 0.271
Fatigue 157 (69.2) 108 (62.4) 0.158
Chills and shiver 120 (52.9) 8l (46.8) 0.231
Diarrhea 27 (11.9) 20 (11.6) 0918
Fever 160 (70.5) 105 (60.7) 0.04
Joint pain 110 (48.5) 77 (44.5) 0.433
Muscle pain 167 (73.6) 106 (61.3) 0.009
Nausea 28 (12.3) 24 (13.9) 0.650
Sore throat 61 (26.9) 46 (26.6) 0.950
Local pain 136 (59.9) 99 (57.2) 0.589
Local swelling 37 (16.3) 24 (13.9) 0.504

risks associated to COVID-19 vaccine. Factors such as
knowledge about vaccines, possible risks, personal experi-
ences, religious or cultural beliefs, and political motives as
well as social and economic status determine the level of
public trust on vaccines.'” Some adverse reactions may not
have been reported in pre-clinical trials due to their lower
frequency, smaller number of people participating in trials
and other similar restrictions. Thus, post-vaccination mon-
itoring of the adverse reactions is important to inform the

Table 3 Adverse Reactions Reported by the Participants and
Their Association with Previous SARS CoV-2 Infection

Frequency (n and %)

Previous Infection with SARS CoV-2

Yes No Chi-Square

(n=238) (n=162) p value
Adverse reactions (any) 229 (96.2) 145 (89.5) 0.008
Headache 112 (47.1) 74 (45.7) 0.786
Fatigue 168 (70.6) 97 (59.9) 0.026
Chills and shiver 123 (51.7) 78 (48.1) 0.488
Diarrhea 29 (12.2) 18 (11.1) 0.743
Fever 166 (69.7) 99 (61.1) 0.073
Joint pain 113 (47.5) 74 (45.7) 0.723
Muscle pain 167 (70.2) 106 (65.4) 0318
Nausea 33 (13.9) 19 (11.7) 0.533
Sore throat 70 (29.4) 37 (22.8) 0.145
Local pain 143 (60.1) 92 (56.8) 0.511
Local swelling 36 (15.1) 25 (15.4) 0.933
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public and policymakers of the safety and possible severe
reactions of the vaccine.

This study reports the adverse reactions reported by the
participants after receiving the first dose of AstraZeneca
vaccine (ChAdOx1 nCoV-19). The most common adverse
reactions reported were muscle pain, fever, fatigue, and
local pain at the site of injection. Almost half of the
respondents reported chills, joint pain and headache after
receiving the first shot of the vaccine. Less frequently
reported systemic adverse reactions were sore throat, nau-
sea, diarrhea and swelling at the site of injection. Rare
adverse reactions were insomnia, anorexia, drowsiness and
impotence. The severity of most adverse reactions was
mild to moderate. No serious case requiring hospitalization
was reported except in an elderly female medical staff,
who needed overnight hospitalization as her blood oxygen
saturation started to fall but her condition began to
improve in 48 hours after vaccination. Overall, the side
effects had improved within a few days.

Our findings conform to the interim analysis of four
clinical trials on the ChAdOx1 nCoV-19 vaccine, which
reported that tenderness at the site of injection (63.7%),
pain at the site of injection (54.2%), headache (52.6%),
and fatigue (53.1%) were most common adverse effects.
The severity of the reported adverse effects was mild to
moderate in the majority of cases after vaccination, and all
symptoms usually disappeared within a few days of
vaccination.™'® Moreover, the findings are also consistent
with the adverse reactions reported after receiving the
ChAdOx1 nCoV-19 vaccine by healthcare workers in
Nepal.'®

Compared to these clinical trial reports, our findings
indicate much higher local and systemic adverse effects
after vaccination. These differences might be due to ethni-
city difference, including previously not infected with
COVID-19 and more aged participants. In the previous
clinical trials, the proportions of South Asian participants
were very low. In our study, none of the participants was
aged 65 or older, while in a safety analysis of the clinical
trials, it was 8.9%. The underestimation of incidence and
severity of adverse effects might be due to participating of
more elderly individuals in clinical trials, as these studies
generally reported mild reactions and less adverse effects
in older adults (>65 years old).’

Of the 6 vaccinated individuals who presented to the
hospital with side effects, 2 of them had blood clots, one
with AstraZeneca and the other with Pfizer.'""!” Taking
into account the facts and figures of worldwide studies,

the findings in our study are precisely reporting the com-
mon side effects with ChAdOxl n COVID-19 only.

There was no incidence of anaphylaxis among respon-
dents and only four participants reported mild acute hyper-
sensitivity reactions, which were self-limiting. Huh et al
reported that the incidences of anaphylactic shock asso-
ciated with vaccination tended to rise in Korea. There were
96 suspected cases of anaphylaxis (96/771,284, 0.01%)
after vaccination in Korea as of 26/3/2021."°

Afghanistan has not been an exception since the only
vaccine available was ChAdOxl n COVID-19, the most
controversial of them all. The reports of thrombocytopenia
and blood clots associated with this vaccine made it even
harder to convince people to participate in taking the
vaccine.'®'? As the efficacy and safety of vaccines were
their
vaccination side effects were observed. It was found that
ChAdOxl n COVID-19 had a higher incidence of side
effects; however, most of these were local and self-

approved subsequently, compared and post-

limiting rarely causing hospitalization and none was life-
threatening. "'

In studies conducted to compare the side effects of
three major vaccines, Sinopharm, BioN tech, and
AstraZeneca, all three vaccines were associated with simi-
lar side effects (fatigue, injection site pain and swelling,
headache, sleepiness and laziness, chills, myalgia, joint
pain, and fever), though the severity and number of
adverse reactions differed with the type of vaccine.>'%!!
Injection site pain and swelling, chills, sleepiness, and
laziness were more common with AstraZeneca compared
to the other two vaccines.''-'%!72°

Adverse reactions due to COVID-19 vaccine were
more common among participants who were previously
infected with SARS CoV-2 compared to the participants
previously not infected. Several studies have also reported
a higher rate of adverse reactions among participants pre-
viously infected with COVID-19 compared to those not

infected.!+12:2!

Strength and Limitations

The main strength of our study was the little chance of
non-response bias, it was an interview-based study, and
where all vaccinated population of KUMS staff took part.
However, it was conducted only after the first dose admi-
nistered, which limits the information about the intensity
and severity of side effects reported after the second dose
of vaccine. As other studies show, the number of side
effects was higher after the first dose and more intense
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after the second dose of the COVID-19 vaccine. This
information after the second dose is yet to be explored in
the population under study. Smaller sample size may also
make it difficult to generalize the findings; however, due to
lower coverage and shortage of vaccines in Afghanistan,
the findings of this study could provide a useful insight
into the situation and may play an important role in redu-
cing vaccine hesitancy among public.

Conclusion

The short-term adverse reactions of the vaccine were mild
to moderate in severity and short in duration. Most of the
adverse effects were tolerable and similar to the reports of
manufacturing company. The findings of this study help to
address the vaccine hesitancy caused by worries about
severe adverse effects associated with the COVID-19 vac-
cine. However, it is early to proclaim that vaccination is
entirely safe and further studies are required to observe the
long-term side effects as well as to determine the efficacy
of full vaccination and immune response. In the current
situation when we are struggling to contain and overcome
the pandemic that has proven to be deadly and is crippling
the health systems around the world, the benefits of vacci-
nation outweigh the risk of side effects after vaccination.
Moreover, our study in Kabul included healthcare workers
such as doctors, administration, and supporting staff of
KUMS who did not show resistance to vaccination.
However, to convince the general population in
Afghanistan, proper awareness programs and timely shar-
ing of knowledge about the efficacy and safety of vaccines

is necessary.
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