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Adverse events following ChAdOx1 nCoV-19 (Covisheild) vaccine
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Abstract

Introduction: The ChAdOx1 nCoV-19 (Covisheild)
vaccine was well tolerated with low reactogenicity
in the clinical trials. However, shortly after initiating
mass vaccination programmes in many countries,
safety concerns resulted in vaccine hesitancy among
populations.

Objectives: This prospective single-cohort study
was conducted to assess adverse events following
immunization (AEFI) and associated factors of the
ChAdOx1 nCoV-19 vaccine among staff members
of the University Hospital of General Sir John
Kotelawala Defence University (UHKDU).

Methods: A total of 688 staff members who received
the first dose of the ChAdOx1 nCoV-19 vaccine from
30" January to 5™ February 2021 were enrolled and
followed up until the completion of vaccination. Of
them, 635 responded after the second dose. Data
were collected using an interviewer-administered
questionnaire and through telephone interviews.
AEFI were classified according to WHO criteria.

Results: A total of 516 (74.9%) participants expe-
rienced AEFI after the first dose, of which 377
(73.0%) reported both systemic and local symptoms.
By contrast, the incidence of AEFI was significantly
less after the second dose of vaccination (n=134,
21.1%, p<0.001). Fever was the commonest adverse
event after the first dose (n=389, 56.5%), and

injection site pain was frequent (n=85, 13.3%)
following the second dose. Two of the four
participants who reported serious AEFI following
the first dose had seizures. AEFI predominantly
occurred within the first 24 hours after each dose
(n=489, 94. 8% and n=120, 89.6%, respectively)
and lasted less than 72 hours in the majority
(n=409, 79.3% and n=109, 81.3%, respectively),
who reported post-vaccination symptoms. The
incidence of AEFI was significantly higher in females
after the second dose (p=0.007).

Conclusions: The adverse events following the
ChAdOx1 nCoV-19 vaccine among our population
were less frequent than reported in clinical trials.
Neither dose had any vaccine-related life-
threatening adverse events. The vaccine appears
safe in the population studied.
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Introduction

The development of a vaccine against novel
coronavirus has been a main focus since the beginning
of the COVID-19 pandemic. Research teams rose to
the challenge successfully and developed several
vaccines within nine months of the first reported case
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of SARS-CoV-2 infection." The vaccination process
against COVID-19 was started in June 2020 with the
approval of the CanSino vaccine for limited use on
military personnel in China. Subsequently, in August
2020, the Russian Government approved the Sputnik
V vaccine for emergency use.? Since then, many
countries have initiated phased distribution of different
types of vaccines, prioritizing those at the highest risk
of exposure and complications, such as healthcare
workers and the elderly.

The vaccination programme officially commenced
in Sri Lanka on the 29" January 2021, using the Covisheild
vaccine, the same Oxford-AstraZeneca (ChAdOXx1
nCoV-19 Corona Virus Vaccine-Recombinant) vaccine,
manufactured in the Serum Institute of India.® The
ChAdOx1 nCoV-19 (AZD1222) is a non-replicating
simian adenovirus-based vaccine, expressing the full-
length SARS-CoV-2 spike glycoprotein gene.* Phase
1-3 clinical trials among several age groups have shown
that ChAdOx1 nCoV-19 is well tolerated with a good
safety profile. There were no serious adverse events
attributable to the vaccine. Headache, malaise and
fever were the common side effects reported by the
participants.’

Nonetheless, shortly after commencing the mass
vaccination programmes in many countries, there were
concerns regarding vaccine-related adverse events. On
the 15" March 2021, Germany suspended the
ChAdOx1 nCoV-19 vaccine over thrombotic concerns,
followed by several other countries in the European
Economic region.® As of 7 April 2021, the Medicines
and Healthcare products Regulatory Agency, United
Kingdom, recorded 79 thrombosis cases out of 20.2
million people who received the ChAdOx1 nCoV-19
vaccine with an incidence rate of 1:250 000.” However,
the European Medicines Agency did not restrict the
use of it, stating that the overall benefits of the ChAdOx1
nCoV-19 vaccine far outweigh the risks of side effects.®

Concerns regarding adverse events have resulted
in vaccine hesitancy among both healthcare workers
and the general public in Sri Lanka. Furthermore, data
on vaccine safety among Sri Lankans are scarce.
Thus, we aimed to determine the occurrence of adverse
events following immunization (AEFI) with two doses
of the ChAdOx1 nCoV-19 (Covisheild) vaccine among
the staff members of a university hospital in Sri Lanka.

Methods

This prospective observational study was
conducted to profile the adverse events among staff
members of the University Hospital of General Sir John
Kotelawala Defence University (UHKDU) following both
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doses of the ChAdOx1 nCoV-19 vaccine immunisation.
The staff members, who received the first dose of
the ChAdOx1 nCoV-19 vaccine from 30" January to
5% February 2021, were invited to participate in this
study and followed up until completion of the
vaccination. The second dose was administered four
months after the prime dose (30" April 2021 onwards).

All consented staff members were recruited
consecutively and prospectively without applying any
random selection methods. The vaccination register
maintained at the vaccination centre was used as the
sampling frame.

A pre-designed structured questionnaire was used
to collect data regarding demographic characteristics,
comorbidities, previous diagnosis of COVID-19 or
exposure and adverse reactions to the vaccine. Active
surveillance of the adverse events was done for up to
one week. The recipients were observed forimmediate
AEFI during the first 30 minutes at the vaccination
centre. Details about adverse events occurring in the
72-hour and one-week post-vaccine period were then
collected via telephone-based interviews.

As per the WHO definition, any untoward medical
occurrence following immunisation and that does not
necessarily have a causal relationship with the usage
of the vaccine was considered an AEFI. The adverse
events resulting in hospitalization, prolonging existing
hospitalisation, life-threatening illness, permanent
disability, or death were defined as serious AEFI. All
the other adverse events were considered non-serious
AEFI1.° Reactogenicity refers to the physical mani-
festations of the inflammatory response to vaccination
and includes both systemic and local reactions.

The data were analysed using Statistical Package
for the Social Sciences (SPSS) version 25.0. Shapiro-
Wilk test was used to identify normal distribution of
the data. Categorical variables were described using
frequencies and percentages. The median and
interquartile ranges were used to describe continuous
data with a skewed distribution. Proportions of the
occurrence of adverse events following each dose of
the vaccine were compared using the Z test. One-sided
chi-square test was used to determine the association
of AEFI with demographic variables and medical
anamnesis. A p-value less than 0.05 was considered
significant.

Results

A total of 688 vaccine recipients at the UHKDU
consented to participate in this study. Of them, 28
have not obtained the second dose of the vaccine and
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another 25 were lost to follow up after the second
dose. Participants’ median age was 32 years (IQR
28-41) and 424 (61.6%) were men. Pre-existing medical
conditions were seen in 110 (16.0%) participants.
Eighty participants (11.6%) had high-risk exposures
to confirmed COVID-19 patients and were in quarantine
prior to the first dose of the vaccine. Five participants
reported a history of COVID-19 before the first dose,
while 16 developed the disease after the first dose
(Table 1).

Following the first dose, 516 (74.9%) reported at
least one or more adverse events; of which 377 (73.0%)
reported both systemic and local symptoms, 116

(22.4%) had systemic symptoms and 23 (4.4%)
experienced local symptoms only. In contrast, adverse
events were significantly less following the second dose
(n=134, 21.1%, P<0.001) and local adverse events
(n=94,70.1%) were more frequent than systemic
symptoms (n=60, 44.7%) (Table 2).

The common systemic adverse events reported
after the first dose were fever (n=389, 56.5%), muscle
/body aches (n=306, 44.5%), arthralgia (n=200, 29.1%)
and headache (n=124, 18.0%). Pain around the
injection site was the most frequent local adverse
event following the first (=369, 53.6%) and second
doses (n=89,14.0%) of the vaccination (Table 3).

Table 1. Sociodemographic data and medical anamnesis of the study population

Variables First dose recipients Second dose recipients
(N = 688) (N =635)
Age Median (IQR) 32 (28-41) 32 (28-41)
Gender Male 424 (61.6%) 388 (61.1%)
Female 264 (38.4%) 247 (38.9%)
Occupation Consultant 45 (6.5%) 43 (6.8%)
Medical Officer 51 (7.4%) 51 (8.0%)
Nursing Officer 143 (20.8%) 137 (21.6%)
Health care assistant 32 (4.7%) 30 (4.7%)
Paramedical staff 19 (2.8%) 18 (2.8%)
Admin Staff 34 (4.9%) 32 (5.0%)
Other* 364 (52.9%) 324 (51.0%)
Comorbidities** Yes 110 (16.0%) 101 (15.9%)
No 578 (84.0%) 534 (84.1%)
Allergies Yes 70 (10.2%) 66 (10.4%)
No 617 (89.9%) 569 (89.6%)
Past History of Yes 5 (0.7%) 21 (3.3%)
COVID-19 No 683 (99.3%) 614 (96.7%)
Past History Yes 80 (11.6%) No data
of quarantined No 608 (88.4%) No data

* Supporting and security staff of the UHKDU

** Diabetes, hypertension, dyslipidaemia, ischemic heart disease, asthma, COPD, chronic liver cell disease, chronic

kidney disease, cancer, thyroid disorders, anaemia

Vol. 53, No. 1, 2022

19



Research article

Table 2. Reporting of solicited adverse events by the recipients of
the ChAdOx1 nCoV-19 vaccine

Variables 1% dose 2" dose Significance
(n=688) (n=635)
Presence of AEFI
following immunisation Yes 516 (75.0%) 134 (21.1%) Z =19.6
P<0.001
No 172 (25.0%) 501 (78.9%)
Local AEFI only Yes 23 (3.3%) 74 (11.6%) Z=5.8
P<0.001
No 665 (96.6%) 561 (88.3%)
Systemic AEFI only Yes 116 (16.9%) 40 (6.3%) Z=5.8
P<0.001
No 572 (83.1%) 595 (93.7%)
Both local and systemic AEFI Yes 377 (54.8%) 20 (3.1%) Z=20.3
P<0.001
No 311 (45.2%) 615 (96.9%)

The onset of reported adverse reactions was frequent within the first 24 hrs (n=489, 94.7%) and resolved
completely within 72 hours in 409 (79.3%) participants after the first dose of vaccination. A similar trend was
observed for the second dose, where the majority reported onset of symptoms within 24 hours (n=120,
89.5%) and recovery within 72 hours (n=109, 81.3%). However, a small proportion of participants reported
symptoms lasting more than a week following each doses (3.7% and 0.9%, respectively) (Figure 1).
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Figure 1. Onset and duration of adverse events following the ChAdOx1 nCoV-19 vaccine.
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Table 3. Incidence of adverse events following the ChAdOx1 nCoV-19 vaccine

Frequencies

1stdose (n=688)

2" dose (n=635)

Very common 210%

Local Symptoms:

Injection site pain (53.6%)

Systemic symptoms:

Fever (56.5%)

Muscle/body aches (44.5%)
Arthralgia (29.1%)
Headache (18.0%)

Chills (17.3%)

Feeling tired (11.5%)

Local Symptoms:
Injection site pain (14.0%)

Common (frequent)
21% and <10%

Local Symptoms:

Swelling (8.4%)
Redness (3.3%)
Warmth (2.5%)
Bruising (1.9%)
Induration (1.5%)
Itching (1.2%)

Systemic symptoms:

Back pain (10.8%)
Reduced appetite (8.3%)
Nausea and vomiting (9.6%)
Dizziness (2.2%)
Abdominal pain (1.0%)

Systemic symptoms:
Feeling tired (2.8%)
Fever (2.3%)
Headache (2.2%)
Muscle/body aches (2.2%)

Uncommon (infrequent)
>0.1% and <1%

Systemic symptoms:

Rash (0.1%)
Seizure (0.3%)

Local Symptoms:
Swelling (0.6%)
Redness (0.5%)
Itching (0.1%)

Systemic symptoms:
Arthralgia (0.9%)
Nausea and vomiting (0.3%)
Dizziness (0.6%)
Chills (0.1%)
Reduced appetite (0.1%)
Rash (0.1%)

Almost all reported adverse events were self-
limiting except for four participants who required
hospital admission after the first dose of vaccination.
Two of them had high fever with body aches. One
participant was admitted with a generalized tonic-
clonic seizure lasting less than five minutes. Another

Vol. 53, No. 1, 2022

recipient was evaluated for altered behaviour and
possible atonic seizure and recovered completely
within 24 hours. Both participants presented on the
same day of receiving the vaccine. No seizure
recurrence or neurological sequelae were observed in
them.
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Given the evidence from previous studies
suggesting higher reactogenicity among females,
young age groups, and individuals previously infected
with SARS-CoV-2, we analysed data to determine
these associations. There was no statistically signifi-
cant association between age or the presence of
comorbidities and the incidence of adverse events. No
significant difference in the occurrence of adverse
events was observed among individuals with a previous

COVID-19 infection than those without a past infection.
Although there was no gender difference in the fre-
quency of adverse events after the first dose (P=0.147),
higher reactogenicity was observed among females
following the second dose (P=0.007). Most notably, of
the 516 participants who reported adverse reactions
following the first dose, only 102 (19.8%) had post-
vaccination symptoms for the second dose (P=0.739)
(Table 4).

Table 4. Adverse events following the ChAdOx1 nCoV-19 vaccine stratified by
demographic characteristics and medical anamnesis

Variables AEFI- First dose AEFI- Second dose
(n=688) (n=635)
Yes No Chi- P Yes No Chi- P
square value square value
(n, %) (n, %) (n, %) (n, %) (n, %) (n, %) (n, %) | (n, %)
Age 18-39 370 128 0.579 0.749 96 402 0.317 0.853
(74.3%) (25.7%) (19.3%) (80.7%)
40-59 113 33 28 118
(77.4%) (22.6%) (19.2%) (80.8%)
>60 33 1 10 34
(75.0%) (25.0%) (22.7%) (77.3%)
Gender Male 310 114 2.098 0.147 69 355 7.229 0.007
(73.1%) (26.9%) (16.3%) (83.7%)
Female 206 58 65 199
(78.0%) (22.0%) (24.6%) (75.4%)
History of Yes 03 02 0.604 0.437 03 18 0.372 0.542
COVID-19 (60.0%) (40.0%) (14.3%) (85.7%)
infection
No 513 170 131 536
(75.1%) (24.9%) (19.6%) (80.4%)
Comor- Yes 84 26 0.130 0.719 28 82 2.983 0.084
bidities (76.4%) (23.6%) (25.5%) (74.5%)
No 432 146 106 472
(T4.7%) (25.3%) (18.3%) (81.7%)
22 Journal of the Ceylon College of Physicians
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Discussion

The present study assessed the adverse events
and associated factors following ChAdOx1 nCoV-19
vaccine immunisation among 688 recipients. Our study
group represents a relatively young population, with
the majority being men, because of the inclusion of
healthcare workers and other staff members of the
UHKDU. We found that adverse events were less in
the studied population than in the clinical trials. Nearly
two-thirds of study participants experienced adverse
events following the first dose and most of them
reported both local and systemic symptoms. The
incidence of adverse events was significantly less after
the second dose with predominant local reactions.
Serious adverse events were uncommon, and no life-
threatening adverse events were reported. There were
no age-related differences in the occurrence of adverse
events. We observed that the frequency of adverse
events was significantly higher in females than in males
following the second dose.

Of the study population, 74.9% after the first dose
and 21.1% following the second dose of the ChAdOx1
nCoV-19 vaccine experienced at least one adverse
reaction during the study period. Following the first
dose, the incidence of adverse events was subs-
tantially lower in our study population than in the single-
blind, randomized, controlled, phase 2/3 trial (COV002)
of the ChAdOx1 nCoV-19 vaccine." In the phase 2/3
trial, 86% of participants aged 18-55 years who received
the first dose of the vaccine have reported systemic
adverse events, whereas we found a lower rate of
71.7% in the overall sample. Similarly, local adverse
events following the first dose were reported at much
lower frequencies than in the clinical trials."

Systemic adverse events were more common than
local reactions in all age groups of the studied
population after the first dose. In contrast, a community
survey in the UK showed the highest proportion of
reported adverse events were due to local reactions.?
In numerous studies, fatigue, muscle aches, and
headache were the commonest systemic symptoms
reported after the first dose of the ChAdOx1 nCoV-19
vaccine.”'® However, fever was the most frequent
systemic adverse event in our population, experienced
by more than half of them. Interestingly, fever was the
most reported systemic symptom after the first dose
of the ChAdOx1 nCoV-19 vaccine in two other studies
from South East Asia.'®'” Similar to many other studies,
the injection site pain was the predominant local
symptom after the first dose of vaccination.2'417 Qur
findings for the onset and duration of adverse events
following the first dose are in accordance with previous
studies.'>'® Most recipients experienced symptoms

Vol. 53, No. 1, 2022

within 24 hours of receiving the first dose and the
symptoms lasted less than 72 hours in the majority.

Compared to the first dose, the incidence of
adverse events after the second dose of vaccination
was significantly less in our population. These findings
are similar to the Phase 2/3 clinical trial observations
and data from two regional studies.''”'® However, the
adverse events were reported at much lower rates than
anticipated in the clinical trials."” Pain at the injection
site was the only adverse event denoted as very
common following the second dose.

Different operational definitions were used in the
previous studies for the severity grading of adverse
reactions. Adverse effects requiring hospitalization were
considered serious and reported by four participants
of our study group. Corroborating findings were
reported from Nepal, where only three out of 5591
recipients of the ChAdOx1 nCoV-19 vaccine required
hospitalisation.’® On the contrary, 12% (n=188) of
HCWs required medical consultation or hospitalisation
after the first dose of the vaccine in Togo.'

Considering the four serious adverse events
reported in this study, the patient admitted with a
generalised convulsion was a previously healthy female
with no history or risk factors for epilepsy. The second
patient who presented with confusion and possible
atonic seizure was also a healthy female with no history
of epilepsy. Investigations including MRI brain were
normal and causality was not confirmed in both of them.
Both feared the adverse effects and avoided obtaining
the second dose, despite no seizure recurrences after
the initial event. Although the generalised convulsions
have proven to be associated with immunization,
seizures following the ChAdOx1 nCoV-19 vaccine are
rarely reported.'®2' Two other hospitalized patients with
high-grade fever and severe body aches made a
complete recovery with symptomatic treatment and
were discharged after a short period of hospital stay.

Previous studies have reported a significantly high
prevalence of AEFI in women and younger age
groups.'™ We found a significant association of AEFI
with the female gender following the second dose of
vaccination (P=0.007). Although the incidence of AEFI
was higher in women than in men after the first dose,
the observed difference was statistically not significant.
Age and comorbidity were not significantly associated
with vaccine-related adverse events. Moreover, our
study did not demonstrate the high reactogenicity
observed among individuals with past SARS-CoV-2
infection in the previous studies.'>' More than 90% of
our study participants were below 55 years of age with
a low prevalence of comorbidities. Furthermore, only
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a small proportion of participants had a history of
COVID-19. These population characteristics may
explain the contrasting differences in our findings to
the literature.

One main limitation of this study is self-reported
data, which may have underestimated or overestimated
adverse events. Another limitation is that previous
SARS-CoV-2 infections among study participants were
entirely based on history and no pre-vaccination
antibodies were performed. Hence, asymptomatic
infections would have been missed. Further, the study
was conducted on a cohort of hospital staff to evaluate
the short-term adverse effects of the ChAdOx1 nCoV-
19 vaccine, making it difficult to extrapolate the results
to the broader population. Hence, long-term surveillance
in the general population is required to strengthen the
findings of this study.

Conclusions

In the studied population, adverse reactions were
less frequent than reported in clinical trials. The adverse
events following the second dose of the vaccine were
significantly lower than the first dose in all age groups.
The post-vaccination symptoms were self-limiting and
short-lived. Severe adverse events requiring hospital
admission were reported only by four participants.
Neither thrombotic events linked to the vaccine nor
life-threatening adverse events were observed in our
population. Hence, our study results reiterate that
ChAdOx1 nCoV-19is a safe and well-tolerated vaccine.
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