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Background: : The safety of COVID vaccines should be continuously followed. This study reports adverse events
of the Oxford/AstraZeneca COVID-19 vaccine.

Methods: : A prospective single-cohort study design was conducted to assess adverse events following immuniza-
tion and associated factors of the first dose of Oxford/AstraZeneca’s COVID-19 vaccine in Ayder Comprehensive
specialized hospital. A structured questionnaire was administered consecutively to 423 participants. Follow-up
data were collected 72 hours after vaccination via phone. Bivariate and multivariate logistic regression models
were used to find associations between adverse events and independent variables. Statistical significance was
declared at P<0.05.

Results: : Out of 423 health care workers approached, 395 responded. At least one adverse event (95% CI:
63.58, 72.77) was reported by 270 participants. Local and systemic symptoms occurred in 46.8% (95% CI: 41.94,
51.79) and 58.48% (95% CI: 53.53, 63.26)], respectively. Muscle ache, fatigue, headache and fever were the most
common local symptoms. No reports of hospitalization, disability or death. Age (adjusted odds ratio [AOR]=0.97,
P=0.048), female sex (AOR=1.84, P=0.028), and comorbidity (AOR=2.28, P=0.040) were independent predictors
of adverse events.

Conclusion and recommendation: : Adverse events following immunization are commonly reported after the first
dose of the Oxford/AstraZeneca COVID-19 vaccine; age, female sex and comorbidity are independent predictors.

Background AstraZeneca’s recombinant chimpanzee adenovirus-vectored nCoV-19

(ChAdOx1 nCoV-19) vaccine is one of these vaccines (Onyeaka et al.,

Since its emergence, SARS-CoV-2 has disrupted global health
and health systems, economies and interactions (Paul & Divyan-
shi, 2021). Upto 22 June 2021, it has infected approximately 180 mil-
lion people and claimed approximately 3.8 million lives worldwide
(Worldometer, 2021). In response to this catastrophe, hundreds of can-
didate vaccines have been on trial, some of which have passed the
acceptable efficacy and safety standards and been deployed for use
(Kirby, 2020; Onyeaka et al., 2021). The University of Oxford’s and
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2021).

The ChAdOx1 nCoV-19 vaccine is given by intramuscular injec-
tion, using as a vector the modified chimpanzee adenovirus ChAdOx1
(Folegatti et al., 2020). Vaccine efficacy is 76.0% at preventing symp-
tomatic COVID-19 at 22 days following the first dose and 81.3% after
the second dose (Voysey, Clemens, et al., 2021; Voysey, Costa Clemens,
et al., 2021). On the 30% of December 2020, the vaccine was first ap-
proved for temporary use in the United Kingdom vaccination program
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Fig. 1. Design of the study
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(Gallagher & Triggle, 2020) and later by the World Health Organization
(WHO) for emergency use (WHO, 2021a).

Following its use, various safety-related studies started to emerge.
They have revealed that the vaccine has a good safety profile with some
short-lived and self-limiting side effects, including injection-site pain,
headache, nausea, vomiting, diarrhea, swelling, redness at the injec-
tion site, enlarged lymph nodes, decreased appetite, dizziness, sleepi-
ness, sweating and abdominal pain. Rarely, however, some serious
adverse effects, such as blood clots and anaphylaxis, have been re-
ported(DIMITROVA, 2021).

The vaccine is new, and its safety has not been established in
various geographic, demographic and ethnic populations. Therefore,
post-market adverse events should be studied and sufficient evidence
generated. We, therefore, aimed to determine the occurrence of ad-
verse events following the first dose of the ChAdOx1 nCoV-19 vaccine
among health care workers at Ayder Comprehensive Specialized Hospi-
tal (ACSH).

Methods and material
Study area and time

The study was conducted at ACSH from April 19, 2021, to May 3,
2021. ACSH is a tertiary care hospital located in Mekelle, Tigray, North-
ern Ethiopia. It provides a comprehensive set of specialized and general
health care services. In addition, it serves as a teaching and research hos-
pital under Mekelle University. It has approximately 1912 health care
professionals, practitioners and academics.

Study design and population

We employed a prospective single cohort study design among
health care workers (practitioners, student-practitioners and academics)
working in ACSH given the first dose of the ChAdOx1 nCoV-19 vac-
cine. All participants received the first dose of COVISHIELD, Oxford-
AstraZeneca’s COVID-19 vaccine, produced by the Serum Institute of
India. The study was designed with two time periods. During their ini-
tial visit, sociodemographic data and information on comorbidities were
collected from participants. Details about new symptoms occurring in
the 72-hour post-vaccine period were then collected via telephone-based
interviews (Figure 1).

Sample size and sampling procedure

The sample size was calculated based on the formula for a single pop-
ulation proportion, where Za/2 = 1.96, margin of error = 0.05, p = pro-
portion of health care workers with adverse events following immuniza-
tion (AEFI) = 0.50 and q= 1-p:

(Za/2)? xpxq
@2
rate, the minimum sample size was found to be 423.

We used a consecutive sampling technique to collect data from the
vaccination site as health care workers came for vaccination. Then we
collected data consecutively until a sufficient sample was reached.

Sample size (n)= = 384, adding a 10% non-response

Variables and definitions

Adverse events

- A health problem that happens after vaccination which
may or may not be caused by a vaccine

Comorbidity

- Chronic illnesses such as diabetes, asthma, hypertension,
renal disease, liver disease and cancer

Local symptoms
- Symptoms occurring at or near the site of vaccine injection
Systemic symptoms

- Symptoms occurring at a point remote from the injection
arm

125

Data collection tools and procedures

The data collection tool was prepared through expert consultation
and literature review. Data were collected in two steps. Initially (T),
we approached the health care workers using face-to-face interviews
to collect sociodemographic and comorbidity data when they received
their vaccine at the service area. Their telephone number was recorded,
and they were informed about a call after 72 hours. They were told
to note and record any adverse effects following the vaccine. After 72
hours (T ), data about adverse effects and related timing were collected
via interview over the phone. This study adopted 72 hours because most
adverse events occur within this period, as evidenced by recent studies
(Menni et al., 2021; Shrestha et al., 2021)(12,13)

The data collectors were briefed on the importance of the study and
were from the vaccination area. They were constantly supervised to en-
sure the quality of data. Data were entered into EpiData, which mini-
mizes data entry errors.

Data analysis

The collected data were coded and entered into EpiData version 4.6,
then exported into and analyzed using Stata version 15.0. Categorical
variables were described using frequencies with percentages. Continu-
ous variables were described using an appropriate combination of mea-
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Table 1
Sociodemographic and clinical characteristics among the participants, ACSH, 2021 (n=395)
All cases
Variables n=395 Reported perceived side-effect
Yes No
n=270 n=125
Age in years [median (IQR)] 32(25-40) 30(24-40) 36(28-45)
Gender (male), n (%) 274(69.37) 173(64.07) 101(80.80)
Religion, n (%)
Orthodox 355(89.87) 244(90.37) 111(88.80)
Muslim 22(5.57) 15(5.56) 7(5.60)
Protestant 11(2.79) 7(2.59) 4(3.20)
Others 4 7(1.77) 4(1.48) 3(2.40)
Marital status, n (%)
Married 212(53.67) 129(47.78) 83(66.40)
Single 179(45.32) 137(50.74) 42(33.60)
Divorced/separated 4(1.01) 4(1.48) 0(0.00)
Comorbidity (yes), n (%) 43(10.89) 32(11.85) 11(8.80)
If comorbid, type of comorbidity (n = 43), n (%)
Diabetes mellitus 15(34.88) 12(37.50) 3(27.27)
Hypertension 10(23.26) 6(18.75) 4(36.36)
Asthma 10(23.26) 7(21.88) 3(27.27)
Cardiac disease 2(4.65) 2(6.25) 0(0.00)
Other B 6(13.95) 5(15.62) 1(9.10)
Medication allergy history (yes), n (%) 14(3.54) 6(2.22) 8(6.40)
Positive Covid-19 test (yes), n (%) 7(1.77) 4(1.48) 3(2.40)
A= (Did not tell their religion), B = (Arthritis and Gastric disease)
sures of central tendency and dispersion. Proportions of occurrence of 60.00%
commonly reported adverse events were presented using a bar graph 000%
with error bars.
A binary logistic regression model was fitted to investigate associ- 40.00%
ations between adverse events and the independent variables. We ex- oo
ported independent variables P<0.25 in the bivariate analysis to multi- -
variable logistic regression models. Statistical significance was declared 20.00%
at P<0.05. Multicollinearity assumption and goodness of fit of the fi-
nal model were checked using the Variance Inflation Factor (VIF) and 1000% T N
Hosmer-Lemeshow test, respectively. No collinearity issue was found 0.00%
Within 6 hours 6-12 hours 12-24 hours 24-48 hours 48-72 hours

with maximum and average VIF values of 1.78 and 1.33, respectively.
The final multivariable model was a good fit (Hosmer-Lemeshow test:
72=11.48, df=8, p=0.176).

Results
Sociodemographic and clinical characteristics of the participants

During the study period, 423 study participants who received the
COVID-19 vaccine were recruited consecutively. Of these, 395 (93.38%)
participants responded to the follow-up questionnaire over the phone.
The median age of the subjects was 32 (interquartile range [IQR]=15).
The majority (69.37%) of the study participants were males. Regard-
ing religion, 355 (89.87%) were Orthodox Christians. More than half
(53.67%) of the participants were married.

Of the total participants approached, 43 (10.89%) had at least one
comorbidity. Diabetic mellitus was the lead comorbidity (34.88%) re-
ported, followed by hypertension (23.26%) and asthma (23.26%). Four-
teen (3.54%) study participants had a known history of allergy to med-
ications. Few (1.77%) patients were positive for COVID-19 previously
(Table 1).

Adverse events following immunization

Among the 395 vaccinated individuals, 270 (68.35%) reported at
least one AEFI with a 95% CI (63.58, 72.77). Local symptoms occurred
in 185 (46.83%; 95% CI 41.94, 51.79). Pain at the injection site was
the most frequently reported local symptom, reported by 155 (39.24%;
95% CI 34.52, 44.17) participants. Sixty (15.19%; 95% CI 11.96, 19.01)
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Fig. 2. Timing of the occurrence of commonly reported adverse events, ACSH,
2021 (n=395)

of the participants experienced at least one symptom related to the in-
jected arm, weakness of the arm, 51 (12.91%), being the most common
symptom.

Most notably, more than half (58.48%; 95% CI 53.53, 63.26) of
the subjects indicated having one or more systemic adverse events.
The most commonly reported systemic symptoms were muscle ache
(43.4%), fatigue (42.53%), headache (36.20%) and fever (29.87%).
Few cases (4.30%) experienced gastrointestinal symptoms. Other symp-
toms reported by respondents included: rash 2 (0.50%), nasal bleed-
ing 1 (0.25%) and dyspnea 1 (0.25%). Among 134 who responded, 46
(34.34%) reported taking medication by themselves (Table 2).

Timing of the occurrence of commonly reported adverse events

Among the 10 most commonly reported adverse events, the vast ma-
jority (81.19%) occurred within the first 24 hours, of which nearly half
(49.37%) happened between 12 to 24 hours post-vaccination. As shown
in Figure 2, the proportion of adverse effect occurrence decreased sub-
stantially from the first (81.19%) to the second (16.11%) and third day
(2.70%).

Specific AEFIs most frequently occurred from 12 to 24 hours, fol-
lowed by 6 to 12 hours after vaccination. A considerable proportion of
nausea, stiffness of the arm into which the vaccine was injected, and
injection site pain occurred in the first 6 hours. Nausea did not occur
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Table 2
Adverse events following immunization of COVID-19 among the participants, ACSH, 2021 (n=395)
AEFI
Any AEFI
Local symptoms
Any
Pain
Swelling
Induration

Stiffness of the arm
Weakness of the arm
Numbness of the arm
Systemic symptoms
Any
Headache
Fever
Myalgia
Fatigue
Joint pain
Back pain
Nausea
Vomiting
Abdominal pain
Nasal bleeding
Dyspnea
Rash
What did you do after AEFI? (n=134)

Frequency Percentage (95% CI)
270 68.35 (63.58, 72.77)
185 46.83 (41.94, 51.79)
155 39.24 (34.52, 44.17)
13 3.29 (1.92, 5.59)

22 5.57 (3.69, 8.33)

11 2.78 (1.54, 4.97)

51 12.91 (9.94, 16.61)
18 4.56 (2.88, 7.13)
231 58.48 (53.53, 63.26)
143 36.20 (31.59, 41.08)
118 29.87 (25.54, 34.59)
170 43.04 (38.22, 47.99)
168 42.53 (37.72, 47.48)
3 0.76 (0.24, 2.34)

3 0.76 (0.24, 2.34)

14 3.54 (2.10, 5.91)

1 0.25 (0.035, 1.19)
3 0.76 (0.24, 2.34)

1 0.25 (0.035, 1.19)
1 0.25 (0.035, 1.19)
2 0.50 (0.061, 1.82)

Took self-medication 46 34.33 (26.7, 42.86)
Spontaneously cured 88 65.67 (57.13, 73.30)
AEFI = Adverse Events Following Immunization
N Fig. 3. Proportion of commonly reported specific side-effects,
e — ACSH, 2021 (n=395)
. ——
Fatigue -
_
Muscle ache
=
—
Fever
¥
Headache M=
-
Numbness of the arm
—
Weakness of the arm -_
Stiffness of thearm T
[
. [
Induration =
—_—
Swelling
Pain T
e
0.00% 10.00%  20.00%  30.00%  40.00%  50.00%  60.00%  70.00%
u48-72 hours m24-48 hours = 12-24 hours = 6-12 hours ® Within 6 hours
after 24 hours, while weakness of the arm and swelling on the injection Table 3

site happened after 6 hours (Figure 3)

Factors associated with adverse events following vaccination

All three explanatory variables (age, sex, and comorbidity) included
in the final model were statistically significant predictors of AEFI.
Accordingly, as age increases by 1 year, the odds of experiencing
adverse events decrease by 3.0% (adjusted odds ratio (AOR)=0.97,
P=0.003) after adjusting for sex and comorbidity. In addition, the like-
lihood of side effect experience was higher among women than men
(AOR=1.84, P=0.028) after adjusting for age and comorbidity. Par-
ticipants with comorbidity experienced more post-vaccine symptoms
(AOR=2.28, P=0.040) than those without (Table 3) after adjusting for
age and sex.

Discussion

The study aimed to determine the magnitude of adverse events and
associated factors following ChAdOx1 nCoV-19 vaccine immunization

127

Factors associated with adverse events following immunization among health
professionals in ACSH, May 2021.

Variables COR (95% CI) AOR (95% CI) P-value
Age in years 0.97 (0.95, 0.98) 0.97 (0.95, 0.99) 0.003
Sex
Female 2.36 (1.42, 3.93) 1.84(1.07, 3.18) 0.028
Male 1 1
Comorbidity
Yes 1.39 (0.68, 2.86) 2.28 (1.04, 5.01) 0.040
No 1 1

among health care workers. More than two-thirds of study participants
experienced at least one adverse event. Most adverse events happened
within 24 hours after vaccination, showing a sharp decline after this
period. Younger age, being female and having comorbidity were inde-
pendent predictors for AEFI incidence.

The magnitude of occurrence of at least one adverse event follow-
ing the first dose of the ChAdOx1 nCoV-19 vaccine varies in differ-
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ent studies. Studies from India report occurrence of 57% and 69.7%
(Kamal et al., 2021; Inbaraj et al., 2021) and in Togo 71.6% (Konu et al.,
2021), which is consistent with the finding of this study (68.58%), how-
ever, the number is much higher (90%) in Korean studies (Jeon et al.,
2021; Bae et al., 2021). One potential reason may be ethnic differences,
as there is some evidence that ethnic differences predict vulnerability
for adverse drug reactions in general (Baehr et al., 2015).

Reports of systemic reaction following the first dose of the ChAdOx1
nCoV-19 vaccine in a randomized controlled trial are as high as 86%
(Ramasamy et al., 2020). However, the findings in this study (58.48%)
are much lower. A large-scale community-based study in the United
Kingdom reported an even much lower rate of 33.7% (Menni et al.,
2021). The variation may be due to the difference in study design and
the heterogeneity of the populations.

Most AEFIs revealed in this study are, to a lesser or greater rate,
in line with symptoms from any vaccine, including different COVID-19
vaccines and, specifically, ChAdOx1 nCoV-19 (WHO, 2021b). They are
short-lived, self-limiting symptoms and are mild or moderate in sever-
ity. In our study, of those who reported AEFIs, more than half said
that they spontaneously recovered, and the rest took over-the-counter
drugs. There was no report of serious adverse events, such as hospital-
ization, disability or death, which is similar to results from other studies
(Menni et al., 2021; Ramasamy et al., 2020). Most AEFI happened within
24 hours following vaccination. There was a sharp decline in the inci-
dence of adverse events between 24 and 72 hours following vaccination,
corroborating findings elsewhere (Folegatti et al., 2020; Inbaraj et al.,
2021).

Age, sex and comorbidity were associated with the incidence rate
of AEFIs. Our findings show that younger study participants had more
frequent symptoms, consistent with other findings (Menni et al., 2021;
Kamal et al., 2021); this may be due to higher reactogenicity among
young people than their older counterparts (Ramasamy et al., 2020).
In our study, the probability of developing adverse effects following
ChAdOx1 nCoV-19 vaccination is significantly higher among women
(1.84 times) than men, which aligns with other reports (Gee, 2021;
Blumenthal et al., 2021). In general, evidence shows that women en-
counter an increased risk of vaccine-related adverse events than men
(Klein & Flanagan, 2016), which could be due to estrogen hormone,
which triggers a robust immune response. Our study found that more
pronounced AEFIs occurred in participants with comorbidity than those
without. However, two other studies from India (Kamal et al., 2021;
Inbaraj et al., 2021) found no significant association between these two
attributes. The difference might be due to the difference in methods and
sample size.

Our findings may have positive policy and practice implications and
provide data on local vaccine-related adverse effects for health care pro-
fessionals and the public. However, our study has limitations, and we ad-
vise a caution in interpretation of the findings. The first limitation is that
our participants were all health care workers, making it difficult to ex-
trapolate the results to the broader population. The short follow-up time
(only 72 hours after vaccination) could be considered as a second limi-
tation since it leaves adverse events occurring after 72 hours untraced.
Additional studies should be conducted that address the limitations of
our study and we advise researchers to conduct research with more fre-
quent data collection, including immediate follow-up after vaccination
and trace adverse events happening after 72 hours. Furthermore, studies
that include the wider population are highly recommended.

Conclusion

AEFI of the ChAdOx1 nCoV-19 (Oxford/AstraZeneca COVID-19) vac-
cine was common among health care workers in ACSH, Tigray. Nearly
half of study participants had at least one local symptom, and more than
half had at least one systemic symptom. Younger age, being female and
having comorbidity were independent predictors for AEFI incidence.
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