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ABSTRACT

Objective: Government of India (GOI) has allowed vaccination for age group of 15-18 y. It is a positive step toward boosting immunization rates
across the nation. As per guidelines, BBV152 vaccine, Bharat Biotech's “Covaxin” is approved for adolescents. The study was designed to evaluate
adverse events following immunization (AEFI) among adolescents.

Methods: A prospective, observational survey was carried out among the first 315 beneficiaries (adolescents of age 15-18 y) for a period of 5 mo at
Osmania medical college and hospitals. Within 24 h, 48-72 h, and two weeks following the first and second doses of Covaxin, active and passive
surveillance using telephonic inquiry and documentation relating to adverse events was conducted. The prevalence of AEFI and its association with
demographic factors have been identified. Collected data were analyzed using SPSS 25.

Results: The first 315 beneficiaries (Adolescents between the ages of 15 and 18) who received Covaxin were identified. All AEFIs reported were
within the first 24-72 h of vaccination. AEFI incidence was higher in 15t dose (16.6%) when compared to 2 dose (3.5%). No AEFIs were noted after
2 w. We found no association of AEFI with sex, age group, and past history of Covid as this finding is not significant (p>0.05).

Conclusion: Overall, Covaxin has a good safety profile in adolescents. Symptoms were transient and of low intensity. There were no documented

severe and serious AEFL. It is obligatory for documentation as the AEFI profile will encourage vaccine adoption and lessen reluctance.
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INTRODUCTION

The ongoing COVID-19 pandemic, caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), identified in
December 2019 had severely impacted healthcare systems, social
and economic progress throughout the world [1]. This dreadful
Covid-19 disease accounts for 6.6 million deaths across the globe as
of November 2022 [2]. Many global health organizations are
consistently trying to come up with therapeutic treatments and
prevention strategies. Researchers worked distinctly to increase
effective and safer vaccines for COVID-19 infection.

COVID-19 first immunization phase in India was rolled-out on
January 16, 2021, with priority given to frontline employees and
healthcare professionals. Emergency Use Authorization (EUA) has
been granted for two vaccines developed in India. A whole-Virion
Inactivated Vero cell vaccine called Covaxin was created by Bharat
Biotech in association with the Indian Council of Medical Research
(ICMR), while a recombinant vaccine called Covishield
(ChAdOx1nCoV-19) was created by Serum Institute of India in
collaboration with Oxford-AstraZeneca [3, 4]. In Adults, Adverse
Events Following Immunization (AEFI) incidents reported were
minor [5] and gradually, the acceptance of vaccines increased as
more than 80% of adult beneficiaries who were eligible for
immunization received the first dose of COVID-19 vaccine and more
than 50% received the second dose i.e., complete vaccination [6].
Based on Phase 2/3 trial, a 2 to 18-year-old child open-label, multi-
center study demonstrating the effectiveness and safety of COVAXIN
[7] which showed minor AEFIs, Subject Experts Committee of CDSCO
had suggested for approving Bharat Biotech's COVAXIN as
Emergency Use Authorization (EUA) for use in patients 2 to 18 y old.

Gradually, the Government of India (GOI) announced a nationwide
mass vaccination drive for adolescent’s 15-18 y of age from 3rd

January 2022 [8]. It is crucial to demonstrate the safety of vaccination
in the adolescent age group in a real-world scenario in India.

An adverse event following immunization (AEFI) is any undesirable
medical outcome that may not necessarily have a causal connection
to the use of the vaccine [9]. Based on severity and frequency, AEFIs
are classified as Common minor AEFIs, which are self-limiting eg-
fever, pain and swelling at the injection site, irritability, malaise, etc.
Severe AEFIs are not minor but do not result in death,
hospitalization, or disability. “Severe” is used to describe the
intensity of a specific event (as in mild, moderate, or severe) and
Serious AEFIs require hospitalization, results in persistent or
significant disability/incapacity or a cluster, and death [10]. AEFI
rates with BBV152 were lower compared to mRNA-based vaccines
[11]. However, there is a paucity of data on the safety profile of
Covaxin restricted to the adolescent subset. In order to control the
ongoing pandemic, there is a need to create trust and confidence
among the beneficiaries and extend the benefits of vaccination.

The present study aimed to identify and analyze the AEFIs among
adolescents of the age group 15-18 y following COVID-19
vaccinations at our study site.

MATERIALS AND METHODS

Study site

The study site is Osmania medical college and General Hospitals.
Study design

A prospective observational study started from January 2022 to May
2022 among first 315 vaccine recipients. The first dose started from
3rd Jan 2022 to 25% Feb 2022. The second dose was administered
after four weeks of the first dose. The two doses of Covaxin were
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monitored for AEFI for a period of two weeks. The recipients were
provided a leaflet containing information regarding vaccines,
possible AEFI, and supportive medical care. The adverse events
were cited from the WHO guidelines and information brochure
advertised by the manufacturer [12].

Study participants
Inclusion criteria

Adolescents of age group 15-18 y (both boys and girls) who reported
any adverse events (AEs) and provided consent from the
accompanying guardian along with written assent of the adolescents
were enrolled in the study. Beneficiaries with comorbidities like
Diabetes, bronchial asthma, and thyroid disorders were also
included, but none of them had the background.

Exclusion criteria

Age<15 and above 18 y were excluded. Adolescents without
guardians and the recipients who refused to give consent/assent
were not taken into the study.

Study process
Adverse event monitoring was done both actively and passively.

Active surveillance was done through telephonic inquiry and
documentation related to adverse events was done within 24 h, 48-
72 h, and after 2 w following the first and second doses of Covaxin.

Passive surveillance

Recipients were instructed to notify the surveillance team of any
adverse reactions at the time of vaccination. The pamphlet provided
emergency phone numbers in case they were needed.

Data sources/measurement

Data relevant to demography, and medical history, including the
history of Covid positivity in the past, existing co-morbidities,
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concurrent drug history, and allergy to any stimuli was recorded.
Information regarding the development of AEFIs, the severity of
AEFIs, outcomes of AEFIs, and time to complete recovery was noted.

Sample size

According to the existing safety data from controlled settings, the
general population's AEFI rate ranges from 12 to 21% [13, 14]. The
study's main goal was to assess COVAXIN's safety profile in young
people. Due to the absence of unique evidence to India and the
assumption that 13% of clinically significant AEFIs occur on average,
with a margin of error of 4%, the expected sample size for the present
study was calculated to be approximately 290, it was intended to
enroll at least 311 people, taking a drop-out rate of 10% into account.

Statistical analysis

Results were documented as frequencies as well as percentages
for data such as incidence and severity of AEFIs. Chi-square test
and P values were applied for dichotomous variables such as
gender, age, and history of Covid to determine the association
between different variables and the development of AEFIs. All
the results were analyzed in Statistical Package for the Social
Sciences (SPSS) version 25.

Ethical permission

The approval to conduct this study was obtained from the
Institutional Ethics Committee (IEC) of Osmania Medical College and
Hospitals with reference number.

[Ref. No. IEC/OMC/2022/M. No. (02)A cad-10] and written
informed consent were taken from all the participants.

RESULTS

As per STROBE (Strengthening the Reporting of Observational
studies in Epidemiology) guidelines, fig. 1 depicts the vaccination of
subjects for the present study.
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Fig. 1: STROBE flowchart showing enrolment of adolescents. AEFI adverse event following immunization, STROBE (Strengthening the
Reporting of observational studies in Epidemiology)
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Out of 311 participants enrolled, the majority of them i. e,
174(55.9%) were girls and the remaining 137(44.05%) were boys.
187(60.12%) and 124(39.87%) participants were in the age group
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of 15-16 y and 17-18 y, respectively. The demographic profile of
vaccine recipients was categorized based on age and gender
distribution, is shown in Graph 1.

Demographic profile of vaccine recipients
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Graph 1: Demographic profile of vaccine recipients

AEFIs after first dose in adolescents

Out of 311 enrolled vaccine recipients, only 283 participants were
analyzed for the first dose. 47 (16.6%) developed AEFIs. All the
adverse events reported were AEFIs of mild grade 1 severity (FDA
grading scale). Common minor AEFIs reported were
Swelling/pain/redness over the site of injection (n=14, 4.9%), Fever
(n=12, 4.2%), Headache (n=5,1.76%), Feeling unwell (n=5,1.76%),
Fatigue (n=1, 0.35%), Muscle ache (n=1, 0.35%), Nausea (n=3,
1.06%), Dizziness (n=1, 0.35%), Chills (n=2, 0.7%), Itching (n=2,
0.7%), Vomiting (n=1, 0.35%). Four types of minor adverse events

were reported within 48-72 h as shown in table 1. No adverse events
were reported after 2 w of the first dose of vaccination. Table 1
illustrates AEFIs after the first dose of vaccination.

AEFIs after second dose in adolescents

Out of 284 vaccine recipients, only 10 (3.5%) reported AEFIs
within 24 h of 2nd dose of vaccination. No adverse events after 72 h
and 2 w of the second dose vaccination. Adverse events reported
during and after the second dose of vaccination were shown in
table 2.

Table 1: AEFIs after the first dose of vaccination of Covaxin

Adverse events (mild) common minor AEFIs First 24 h (Day-1)

48-72 h (Day-3) 2 w of vaccination (Day-15) No of

(N=283) No of cases (%) No of cases (%) cases (%)
Fever 12 (4.2%) 4 (1.41%) 0 (0%)
Swelling/pain/redness over the site of injection 14 (4.9%) 3 (1.06%) 0 (0%)
Headache 5(1.76%) 1 (0.35%) 0 (0%)
Feeling unwell 5(1.76%) 1(0.35%) 0 (0%)
Fatigue 1 (0.35%) 0 (0%) 0 (0%)
Muscle ache 1 (0.35%) 0 (0%) 0 (0%)
Nausea 3 (1.06%) 0 (0%) 0 (0%)
Dizziness 1 (0.35%) 0 (0%) 0 (0%)
Chills 2 (0.7%) 0 (0%) 0 (0%)
Itching 2 (0.7%) 0 (0%) 0 (0%)
Vomiting 1 (0.35%) 0 (0%) 0 (0%)

Table 2: AEFIs after the second dose of vaccination of Covaxin

Adverse events (mild) common minor AEFIs First 24 h (Day-1)

48-72 h (Day-3) 2 w of vaccination (Day-15)

N=284 No of cases (%) No of cases (%) No of cases (%)
Fever 4(1.4%) 0 (0%) 0 (0%)
Swelling/pain/redness over the site of injection 3(1.05%) 0 (0%) 0(0%)
Headache 1(0.35%) 0 (0%) 0 (0%)
Feeling unwell 0 (0%) 0 (0%) 0 (0%)
Fatigue 1(0.35%) 0 (0%) 0 (0%)
Muscle ache 0 (0%) 0 (0%) 0 (0%)
Nausea 1(10%) 0 (0%) 0 (0%)
Dizziness 0 (0%) 0 (0%) 0 (0%)
Chills 0 (0%) 0 (0%) 0 (0%)
Itching 0 (0%) 0 (0%) 0 (0%)
Vomiting 0 (0%) 0 (0%) 0(0%)
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AEFIs following 1st and 2nd dose of covaxin
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Graph 2: AEFIs comparison in first and second doses of vaccination

Table 3: Association of AEFIs with age, sex, and history of covid disease

AEFI first dose(n=283)

AEFI second dose(n=284)

Yes (N) No (N) Chi-square p-value Yes (N) No (N) Chi-square p-value (S/NS)
Sex
Female 26 124 0.1213 0.727 8 162 1.7499 0.185 (NS)
% of total 9.18% 43.8% 2.81% 57%
Male 21 112 2 112
% of total 7.4% 39.5% 0.7% 39.4%
Total 47 236 10 274
Age
15-16 20 110 0.2598 0.610 7 140 1.381 0.239 (NS)
% of total 7.0% 38.8% 2.46% 49.2%
17-18 27 126 3 134
% of total 9.5% 44.5% 1% 47.1%
Total 47 236 10 274
H/o Covid
Covid+ve 8 60 1.5159 0.218 2 56 0.001 0.973 (NS)
% of total 2.82% 25.2% 0.7% 19.7%
Covid-ve 39 176 8 218
% of total 13.7% 62.1% 2.81% 76.7%
Total 47 236 10 274

P>0.05-NS-Not Significant; P<0.05-S-Significant, We found no correlation of AEFI with sex, age group, and past history of covid (p>0.05)

AEFI with a history of covid-19

8 recipients (2.82%) and 2 recipients (0.7%) developed adverse
events with a past history of Covid disease after the first dose and
second dose of vaccination, respectively. All were minor and
insignificant.

Association of adverse events with demographic variables

Adverse events according to sex, age groups and past history of
Covid is elaborated in table 3.

DISCUSSION

There have been concerns about the effectiveness and safety of the
vaccine campaign that was launched in India. Similar concerns were
raised when a national immunization campaign for adolescents was
launched in 2022 because of data indicating substantially fewer
illnesses and COVID-19 symptoms among children [15]. Vaccines with
a safety record, and subsequent effectiveness in preventing COVID-19,
preventing severe forms of COVID-19, and preventing transmission
serve as the most effective weapon to combat this pandemic. In India,
schools and institutions have been physically closed for the past two
years. Child vaccinations and COVID-19-appropriate behaviours may
pave the way for their reopening in the future. As a result, the
vaccination drive must be expanded to include youngsters while being
strictly supervised for AEFL. To the best of our knowledge, this was the

first study in South India assessing and analyzing AEFIs in adolescents
of the age group 15-18y.

In this research, we investigated AEFI among Covaxin recipients. Most
of the adverse events reported were mild, common minor AEFIs
(WHO-AEFI classification) such as fever, swelling/pain at the injection
site, fatigue, headache, etc, observed within 24-72 h. This result was
consistent with a previous study done by Parida et al. [16].

In this study, females reported higher AEFI than males, the result
was similar to research conducted by Menni et al [17], but the
finding is not statistically significant (p=0.727) p>0.5. No gender
difference was reported in a study done by Kamal et al. [18]. The
proportion of AEFI was 16.6% after the first dose and 26.4% after
the second dose. Our finding was further corroborated by a
descriptive analysis using the WHO database [19].

Beneficiaries who received the first dose reported a higher AEFI
(16.6%) compared to the second dose (3.5%). This finding was
similar to a study conducted by Kaur et al. in North India [20] as they
reported 40% and 16.6% of the AEFI among first and secomntbse
beneficiaries, respectively. However, the sample size is higher
compared to our study.

In our research, we did not discover any severe adverse events. In all
the studies majority of the AEFIs are mild moderate in nature. These
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findings show that COVID-19 vaccinations have a greater safety
profile. The common adverse events identified in our research were
fever, pain at the injection site, myalgia, headache, and fatigue. Phase
2 trial of the BBV152 vaccine also reported the same common
adverse events [21].

According to Government of India standards, people who have SARS-
CoV2 infection are deferred from receiving vaccinations by three
months. Therefore, we had only three participants with Covid
infections in the last 3 mo, and the variable could not be analyzed
further. Participants who had previously contracted SARS-CoV2
were shown to have a greater rate of reactogenicity [22, 23]. From
table 3, beneficiaries with past history of Covid 19 developed were
8(2.82%) after first dose of vaccination and 2(0.7%) after the second
dose of vaccination, we found no association as the results were
statistically insignificant (p=0.218>0.05). The data reveals that
Covaxin in adolescents majorly lead to minor AEFI, which was
managed conservatively, did not require hospital admission, or
precede to any long-term consequences.

LIMITATIONS OF THE STUDY

The study is limited by the relatively small sample size used to
evaluate serious/rare AEFI. Telephonic follow-up approach was
other limitation when compared with the direct observation made
by physicians and strategies for retrieving data from clinical records.

The third wave of COVID-19, which was prevalent in the community
at the time of adolescent vaccination, shares several clinical
symptoms with some AEFIs, such as fever, headache, and fatigue.

The study's findings might not accurately reflect the frequency of
adverse events, larger metacentric research is necessary to apply the
findings to the general public.

CONCLUSION

Our study elucidates that Covaxin (BBV152) has a generally favourable
safety profile and is well tolerated by adolescents. The symptoms were
transient and of low intensity. There were no documented severe and
serious AEFIs linked to vaccinations. There was a significant decrease
in the incidence of AEFI after second dose when compared to first
dose. It is obligatory for documentation as the AEFI profile will
encourage vaccine adoption and lessen reluctance, particularly during
the era of emerging variations of COVID-19 [24, 25]. Longer period
follow-up could reveal further details regarding COVAXIN's long-term
safety profile in young people. Studies of this kind highlight the
necessity of careful AEFI reporting and monitoring, particularly for
recently launched vaccinations to spot potential signals.
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