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Abstract---The ongoing Corona Virus Disease (COVID-19) is a
pandemic disease adversely affecting health and also incurred severe
financial losses globally. Vaccination is the important preventing
measure to combat COVID-19 infection. Vaccine hesitancy due to the
fear of side effects is a major drawback for successful implementation
of immunization programs. Extensive studies on safety of COVID-19
vaccination are much needed to address this problem. The current
study aims at evaluating adverse effects following vaccination against
COVID-19 infection. A total of 584 healthcare personnel who received
either COVISHIELD or COVAXIN were included in the study. The
adverse effects after first and second dose of vaccines in different time
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intervals (<24hrs, 24-48hrs, 3-7days) were recorded by using World
Health Organization (WHO) based questionnaire. Among the
participants, 360 received COVISHIELD and 220 received COVAXIN
vaccine. Majority of the subjects experienced side effects within first
24hrs of first dose (COVISHIELD 84%, COVAXIN 90%) and also of
second dose (COVISHIELD 73%, COVAXIN 89%). Side effects like
general weakness, headache, fever, chills and myalgia were the most
common side effects observed with both vaccines. They were self
limiting and subsided within 3-7 days. None of the participants were
hospitalized. Results were statistically analyzed by using Chi-square
test and significance level was assumed as p<0.05. It revealed no
significant difference between the first and second of COVISHIELD as
well as COVAXIN separately. However, further studies among various
age groups and populations are required for more safety data on these
vaccines.

Keywords---COVID-19 vaccine, covishield, covaxin, post vaccination
effect.

Introduction

Corona virus disease 2019 (COVID-19) is caused by severe acute respiratory
syndrome corona virus-2 (SARS-COV-2) which originated in China in late
December 2019 emerged as a global pandemic (Hu et al., 2021). Various
treatment strategies and preventive measures were employed for the management
and to curtail COVID-19 spread but was rendered ineffective owing to high rate of
infectivity and mutation capability of SARS-COV-2 virus (Yan et al.,, 2020).
Researchers as well as various global and national health regulatory authorities
encouraged and developed preventive vaccine strategies as a result of which many
vaccines became available (Lazarus et al.,, 2021). The targets for vaccine
development included spike protein, mRNA and inactivated viral vaccine (Ita,
2021). Some of these vaccines were given emergency utilization authorization
(EUA) by FDA owing to the medical emergency and possible protective effect
rendered by these vaccines (Singh and Upshur, 2021).

In India two vaccines COVISHIELD (AstraZeneca and Serum Institute of India)
and COVAXIN (Bharat biotech limited) was developed and approved by the
regulatory authority (Singh et al., 2021). As per the interim 3rd phase clinical
trials, the vaccines exhibited 81% and 90% efficacy for COVISHIELD and
COVAXIN respectively (Kumar et al., 2021). Health care personnel are in the
forefront in the management of COVID-19 and hence are at high risk of
contracting COVID-19 and need vaccine protection. Hence, the government of
India first started implementing the vaccine to the health care personnel. Corona
vaccine administration is producing side effects such as fever, headache, fatigue,
local site pain and redness, myalgia, joint pain and chills. Majority of these effects
are resulting within 3 days following the vaccination (Seth, 2021). It was
observed from the previous studies that fear of adverse effects was the most
common cause of vaccine hesitancy (Das et al., 2019). Various studies were done
to study the safety of these two vaccines. Several studies have been carried out
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during post market analysis and fact sheets were released by Serum Institute of
India for better understanding of the side effects of the vaccines (Luyten et al.,
2021). The current study evaluated the adverse effect profiles of both
COVISHIELD and COVAXIN separately. We focused on severity and duration of
the side effects among the participants. In addition, we also analyzed the
differences in adverse reactions of the first and second dose within and between
these vaccines.

Materials and methods
Study design

An observational prospective cohort study was carried out in a tertiary care
hospital, located in Southern part of India from January to October, 2021. Health
care personnel who had two doses of either COVISHIELD or COVAXIN were
included in the study. Informed consent was obtained from each participant
before start of the study. A questionnaire based on WHO guidelines was given to
collect the data in regards to side effects experienced following the first and
second dose of vaccination (World Health Organization, 2021). The study was
reviewed and approved by the Institutional Ethics Committee.

Sample size

A total of 610 participants were recruited in this study. Out of these, only 584
participants consented for the study. Of these 584 participants, 360 participants
had COVISHIELD whereas 220 received COVAXIN.

Inclusion criterion

Health care personnel who received two doses of either COVISHIELD or COVAXIN
vaccine were included in the study.

Exclusion criterion

Subjects who did not complete two doses of vaccine, hospitalized for other
reasons before or after vaccination within the period of 2 weeks, history of past or
present COVID-19 infection were excluded from the study.

Instrument

The questionnaire containing the details of vaccine type, adverse effects, duration
of onset and demographic data was given to each participant. Semi open type of
questions about the adverse reactions was mentioned in the list. The measures
were taken to handle the post vaccination adverse effects including
hospitalization also noted.

Statistical analysis

All statistic tests were accomplished by using Statistical package for the social
Sciences (SPSS) version 27.0. Chi square test was done to compare the adverse
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effects following first and second dose within and between the two vaccines. p
value less than 0.05 was considered as significant (P<0.05).

Results

This study analyzed the adverse reactions after the administration of
COVISHIELD and COVAXIN individually. Among the 584 participants, 360 had
COVISHIELD whereas 220 received COVAXIN. The occurrence of these adverse
effects/symptoms were tabulated in different time intervals (<24hrs,24-48hrs,3-
7days) andwith respect to first and second dose post vaccination separately. Most
of the adverse effects were mild and less frequent. None of the participants who
developed adverse effects post vaccination required hospitalization.

Adverse effects following COVISHIELD

Majority (84%) of the subjects noticed the side effects in first 24hrs, 11% had
symptoms in between 24-48hrs period and 5% had symptoms after 3 days of first
dose of COVISHIELD. Following the second dose of COVISHIELD, 73% had
adverse effects in first 24hrs, 19%in between 24-48hrs period and8% had
symptoms after 3 days. (Figure 1)
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Figure 1. Data are expressed as percentage of subjects shown adverse effects
following 1st& 2rd dose of COVISHIELD vaccine at various time intervals.

Subjects who received first dose of COVISHIELD had complained of general
weakness (202), fever (198), myalgia (159), headache (153), chills (110), joint
pains (78), fatigue (39), giddiness (32), nausea(l1l), vomiting(9), and rashes (1).
Subjects who took second dose of COVISHIELD had experienced side effects like
general weakness (97), myalgia (84), fever (74), headache (5S8), chills (30), Joint
pain (29), fatigue (12) and giddiness (5). It is interesting to note that none had
vomiting and only 3 participants developed rashes. (Table 1)
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Table 1
Number of subjects reported adverse effects after COVISHIELD vaccination

Adverse effects ?Sot\gf;IELQa d dose Chi-square | p-value*

General weakness i;esseerit ?gg 323 63.06 <0.0001S
HEADACHE i;esseerit ;gi 232 60.50 <0.0001S
CHILLS i;esseerit ;ég ggo 56.75 <0.0001S
FEVER i;esseerit 122 22'6 90.85 <0.0001S
FATIGUE i;e:eerit 221 éis 15.38 <0.0001S
NAUSEA i;e:eerit é};g 358 6.35 0.0118S

VOMITING i;e:eerit 251 260 9.11 0.0025S

MYALGIA i;e:eerit ;g? 2?6 34.94 <0.0001S
JOINTPAIN i;e:eerit ;22 521 26.36 <0.0001S
GIDDINESS i]roe::;t 238 255 20.77 <0.0001S
RASHES i]r::eerit :1)>59 257 1.01 0.3160NNS

*- P<0.05 there is a significant association between Adverse effects and
COVISHIELD doses by using chi-square. NS: Non-significant S: Significant

Adverse effects following COVAXIN

Following the first dose of COVAXIN, 90% had adverse effects in 24 hrs., 8% in
24-48hrs whereas 2% after 3days. Post second dose of COVAXIN, 89%
participants had side effects in 24hrs, 7% in 24-48hrs and 4% after 3days.
(Figure 2)
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Figure 2. Data are expressed as percentage of subjects shown adverse effects
following 1st& 2nd dose of COVAXIN vaccine at various time intervals.

Subjects who took first dose of COVAXIN noticed the adverse effects such as fever
(108), general weakness (100), myalgia (88), headache (84), chills (60), joint pain
(43), fatigue (15), giddiness (12), vomiting (5) and nausea (4). None of the
participants developed rashes. General weakness (56), fever (45), myalgia (40),
headache (30), joint pain (15), chills (15), fatigue (6), giddiness (3), vomiting (1),
nausea (1) and rashes (1) were experienced by study subjects after second dose of
COVAXIN.

Number of subjects reported Ad\rl[(‘izteeszects after COVAXIN vaccination
Adverse effects (123\(/11?:(131\1 ond dose Chi-square p-value*
General weakness igzse?[t 182 ?28 19.04 <0.0001S
HEADACHE “tosent | B4 2 6.42 0.0113S
CHILLS i]r;se‘;rit ?(6) 2 égg 32.43 <0.00018
FEVER “tesent | 108 = 39.49 <0.0001S
FATIGUE Srosent égg 21 = 4.05 0.0443S
NAUSEA et 1 5 1.82 0.1773NS
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VOMITING i]r;se‘;rf 219 é23 2.70 0.1002NS
MYALGIA i]r;se‘;rf 21336 Al'g 2 25.2 <0.00018S
JOINTPAIN i]r;se‘;rf Al'gl égg 15.53 <0.00018
GIDDINESS i]r;se‘;rf ;?2 ;’21 5.59 0.0180S

RASHES i]r;se‘;rf 82 2 é23 1.01 0.3168NNS

*- P<0.05 there is a significant association between Adverse effects and COVAXIN
doses by using chi-square. NS: Non-significant S: Significant

Discussion

COVID-19 is highly infectious and hence its prevention is a public health priority
and need of the hour owing to non-availability of specific pharmacotherapy.
Vaccines have been approved by public health authorities of various countries to
immunize the general population which is expected to control the spread of the
infection by raising the level of herd immunity and thereby reducing the mortality
and morbidity (DeRoo et al., 2020). Although the vaccines became available for
the prophylaxis of COVID-19, its hesitancy in public poses a major challenge in
effective implementation of immunization programme (Sallam, 2021). During the
past two years, many researchers across the globe have conducted studies for
proving the safety of COVID-19 vaccines (Forman et al., 2021; Kaur and Gupta,
2020). In continuation of these efforts, we explored the possible adverse effects of
COVISHIELD and COVAXIN with respect to first or second dose in Indian
population. Earlier studies on these vaccines reported the side effects like general
weakness, fever, myalgia and headache, etc. Pain at injection site is commonly
complained by vaccine recipients but not considered in this study since it is
subjective and varies with injection technique (Ozdemir et al., 2013).

In this study, COVISHIELD received subjects had reported adverse reactions more
after first dose when compared to the second dose. More number of adverse
effects was noted within 24hrs following first (84%) and second dose (73%) post
vaccination when compared to other time intervals. General weakness, fever,
myalgia and headache were the significant symptoms observed. In concordance
with earlier studies, myalgia and fatigue were the most common effects of
vaccination, followed by fever (Zhu et al., 2020; Mohakuda et al., 2021) Similar to
other studies, mild adverse effects were reported after the vaccination but
resolved in 3 to 7 days (Shrestha et al., 2021). In our study, all the symptoms
resolved within 1week and many of them got treated with over-the-counter drugs.
Other research works also did not reveal any serious side effect after the 7 days
follow up and none of those patients were hospitalized and no fatality was
recorded (Mohakuda et al., 2021; Anitha et al., 2021).

Two doses of COVAXIN reported to have 81% efficacy in preventing Corona virus
infection. But the safety profile of COVAXIN is not being studied extensively (Ella
et al., 2021). Therefore, our study focussed to analyze the possible association of
adverse effects following the COVAXIN administration at different time intervals.
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We observed similar percentage (90% & 89%) of adverse effects in 24hrs following
the first and second dose of COVAXIN respectively. In contrast, a study in
different ethnic population observed more adverse reactions with second dose
when compared to first dose (Lee et al., 2021). The present study observed the
significant side effects such as general weakness, fever and myalgia, Whereas
other studies have reported the side effects like headache and fatigue considered
to be most common with COVAXIN (Menni et al., 2021; Polack et al., 2020).
Notwithstanding with results of the present study, the side effects were mild and
disappeared in 3 to 7 days. No life threatening adverse events were seen with the
vaccination.

As suggested by WHO ‘vaccine should be able to produce high efficacy rate with
minimal to no side effects and confer safety up to one year after administration
(Kaur et al.,, 2020). Extensive research is required in various geographical
populations to evaluate these parameters like safety and efficacy to combat
COVID infection globally. We focussed on the safety measurements by studying
the adverse effects in post COVID vaccination. More comparative studies are
required to understand the immunological changes which alter the immunogenic
response after each dose that will add further knowledge in planning and
implementing booster doses.

Conclusion

The present comparative study on COVISHIELD and COVAXIN vaccines
concluded that these vaccines are safer and well tolerated. The adverse reactions
resulted were mild and short-lived, eventually subsided within 3-7 days. The
frequency and duration of adverse events were almost similar in both the
vaccines. However, extensive evaluation is required to assess the long term
complications of vaccination that may help for the better planning and
implementation of booster dose programmes to curb the disease completely.
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