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Higher incidence of reported adverse events
following immunisation (AEFI) after first dose of
COVID-19 vaccine among previously infected

health care workers

Dear Editor,

Coronavirus disease 2019 (COVID-19) has affected the world in
an unprecedent manner. Countries across the globe are mak-
ing efforts to vaccinate their vulnerable population against this
disease. Development of COVID-19 vaccines and processes for
their mandatory regulatory approval have been fast-tracked
keeping in view of urgent requirement of these vaccines to
contain the pandemic.! India has given emergency approval
and rolled out two vaccines—ChAdOx1 nCoV-19 Corona Virus
Vaccine (Recombinant) (COVISHIELD) and whole-virion inac-
tivated SARS-CoV-2 vaccine BBV152 (COVAXIN) for vaccination
of its health care workers and frontline workers.? At present,
data on adverse events after immunisation (AEFI) following
COVID-19 vaccination are limited.®> Hence, we carried out this
study to determine incidence and risk factors of systemic AEFI
reported following first dose of ChAdOx1 nCoV-19 Corona
Virus Vaccine (Recombinant).

This study was conducted among Armed Forces Medical
Services healthcare workers (HCW) deployed in Northern India,
who took first dose of ChAdOx1 nCoV-19 Corona Virus Vaccine
(Recombinant) voluntarily in 14 vaccination centres in Januar-
y—February 2021. Data regarding their age, COVID-19 infection in
the past and other comorbidities was also obtained through a
structured questionnaire before vaccination. These health
workers were given 0.5 ml of vaccine intramuscularly in deltoid
region and observed for 30 min in vaccination centres. There-
after, these vaccine recipients were asked to report to officer in
charge vaccination centre in case they develop AEFI symptoms,
as per COVID-19 vaccination operational guidelines.® Data ob-
tained from all vaccination centres was collated and summar-
ised by mean, standard deviation and proportions. Incidence
proportion and relative risk of any AEFI with 95% confidence
interval (CI) were calculated by log binomial regression. Vari-
ables with p-value < 0.1 in bivariable analysis were included for
multivariable regression to estimate adjusted relative risk. We
also carried out sensitivity analysis by excluding one vaccination
site at a time from the analysis to assess the robustness of as-
sociation of risk factors with AEFL R software ver 3.6.1 was used
for statistical analysis. Informed consent was taken from the

study participants and the study was approved by the
institutional ethics committee.

A total of 1634 HCW were given first dose of ChAdOx1 nCoV-
19 Corona Virus Vaccine (Recombinant). Their mean (SD) age
was 32.04 (7.84) years and only 68 (4.16%) out of them were
females. Study participants consisted of 106 (6.5%) doctors, 734
(44.9%) paramedical staff and 794 (48.6%) administrative and
support staff. About 105 vaccine recipients reported at least
one AEFI symptoms following COVID-19 vaccination (inci-
dence proportion 6.4%, 95% CI: 5.3%, 7.7%). All AEFI reported
were minor which were managed by tablet paracetamol and
subsided after 1-2 days. Fever (65, 3.98%) was the most
commonly reported AEFI followed by myalgia (54, 3.30%)
(Fig. 1). About 48 (2.94%) study participants reported 2 or more
AEFI, most common being fever with myalgia (19, 1.16%) and
fever with headache (18, 1.10%). No severe or serious AEFI was
reported among vaccine recipients. Incidence of systemic AEFI
reported in our study is lesser than reported in phase 1/2
clinical trial of this vaccine®, as we have used passive surveil-
lance to monitor AEFI as per Government of India's policy on
COVID-19 vaccine AEFI surveillance® as compared with active
surveillance used in clinical trials. In our study, incidence of
reported AEFI was higher among female HCW, doctors,
younger HCW and those who had previous COVID-19 infection
(Table 1). Pre-existing comorbidities were not found to be
associated with AEFI. We observed that after adjusting for
other variables, previous COVID-19 infection (aRR = 2.40, 95%
CL: 1.48, 3.91) and female sex (aRR = 2.24, 95% CI: 1.22, 4.09)
were significant independent risk factors for any systemic AEFI
reported after COVID-19 vaccination. In sensitivity analysis
also, previous COVID-19 infection and female sex were found
to be consistently associated with reported AEFI.

Most of these AEFI symptoms reported were related to vaccine
reactogenicity, which is mediated by pyrogenic cytokines such as
interleukin-1 (IL-1), IL-6, prostaglandin-E2 and tumour necrosis
factor—alpha (TNF-a), released due to activation of immune
response on vaccination. Some vaccines are known to cause
increased postvaccination titres in those with evidence of prior
infection as well as more systemic reactions after repeat doses
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Fig. 1 — Systemic AEFI reported after first dose of ChAdOx1 nCoV-19 Corona Virus Vaccine (Recombinant).

due to induction of pre-existing immunity.’ In our study also,
incidence of AEFI reported among those with previous COVID-19
infection was higher than other health workers even after
adjusting for their sex, age and profession. Higher incidence of
AEFI after first dose of vaccine among previously infected COVID-
19 cases has also been reported in a study by Krammer et al®
(mRNA vaccines) as well as from ZOE COVID Symptom Study’
being conducted in the United Kingdom (mRNA and ChAdOx1
nCoV-19 vaccine). Studies on mRNA vaccines by Saadat et al® and
Krammer F et al® have brought out that the antibody titers in
COVID-19 recovered vaccinees is 10—20 times higher than other
vaccine recipients, which can be responsible for higher incidence
of AEFI in this group of individuals.

We observed higher incidence of reported AEFI among
female and younger age group vaccine recipients. These
findings are consistent with the results of study by CDC in
USA® (mRNA vaccines) and Jayadevan et al'® in India

(ChAdOx1 nCoV- 19 vaccine and BBV152/COVAXIN), which
have also reported that women are more likely to report
AEFI after COVID-19 vaccination. Studies done on AEFI of
other vaccines™'"'? had also documented higher rate of AEFI
among females. The difference can be due to genetic factors
as well as due to hormones which are known to influence
cytokine levels and immune response to vaccination. It has
been reported that women tend to produce higher neutral-
izing titres after vaccination as compared with men."?
Similarly, studies have found that young people are more
likely to report AEFI due to higher immune response.'®?
Older people are known to have lower levels of CRP, IL-10
and IL-6 after vaccination, which can explain lesser sys-
temic adverse events in them.’ In view of these findings, we
recommend that further studies on immune response and
AEFI after COVID-19 vaccination may be carried out in these
high-risk groups.

Table 1 — Risk factors of reported AEFI after COVID-19 vaccination.

Risk Factors Total No. Reporting Relative Risk p value Adjusted Relative p Value
Number AEFI (%) (95% CI) Risk (95% CI)
Previous COVID-19 infection
No 1529 88 (05.8%) Ref <0.001 Ref <0.001
Yes 105 17 (16.2%) 2.81 (1.74, 4.55) 2.40 (1.48, 3.91)
Sex
Male 1566 92 (05.9%) Ref <0.001 Ref 0.009
Female 68 13 (19.1%) 3.25 (1.92, 5.52) 2.24 (1.22,4.09)
Type of HCW
Paramedical & Support staff 1528 90 (05.9%) Ref <0.001 Ref 0.072
Doctors 106 15 (14.2%) 2.40 (1.44, 4.00) 1.70 (0.95, 3.02)
Co-morbidities
No 1601 104 (06.5%) Ref 0.441
Yes 33 1 (03.0%) 0.47 (0.06, 3.24)
Age (per year) 0.98 (0.95, 1.00) 0.075 0.98 (0.95, 1.00) 0.104
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