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Abstract

In order to fight the coronavirus disease 2019 (COVID-19) pandemic, the AstraZeneca vaccine was
introduced in the Saudi Arabian vaccination campaign. AstraZeneca was rapidly developed, and side
effects have been reported following vaccination. This review aims to evaluate the adverse side-
effects of the AstraZeneca vaccine within the Saudi population. A literature search of the national
and international databases PubMed, Scopus, Google Scholar, Embase databases, and Cochrane
Library using the search terms “COVID-19 vaccine”, “AstraZeneca post-vaccination,” and “COVID-19
vaccine Saudi Arabia” in combination with the terms “side effects,” “adverse effects,” and “COVID-19
AstraZeneca” was performed. Articles published before 12 January 2022 were eligible for screening.
A total of seven articles met the inclusion criteria, totalling 4838 participants. The most common
side effects were fever and either pain or redness at the site of the injection. Furthermore, systemic
reactions to AstraZeneca accounted for approximately 80% of adverse effects following vaccination.
In sum, AstraZeneca appears to have mild to moderate side effects.
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INTRODUCTION

At the end of December 2019, a newly
emerging virus, now known as Coronavirus
Disease 2019 (COVID-19), was detected in Wuhan,
China. COVID-19 virus is currently designated as
severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2), a recently found member of the
human coronavirus family.? Following its first
appearance, SARS-CoV-2 began spreading over
the globe, causing a global pandemic3that has had
a significant global economic impact and caused
societal disruption; these factors encouraged
countries to take preventive measures to fight
the disease.*® Saudi Arabia was one country that
rapidly established several preventative measures
to limit the spread of the disease, including closing
schools, colleges, and mosques, suspending
international flights, and putting the country into
lockdown.?#

One of the most effective methods
for preventing the spread of potentially fatal
infectious diseases is vaccination.® As such,
significant efforts have been implemented to
develop a safe, effective COVID-19 vaccine since
the beginning of the pandemic.5” As the need for
authorized COVID-19 vaccines increased both
globally and locally, Saudi Arabia established
a vaccine distribution plan that involved three
phases, initially targeting the populations at high
risks, such as healthcare workers, individuals
with comorbid disorders and the elderly.t The
second and third phases were implemented by
making the vaccine available to the rest of the
population; the goal was to vaccinate at least 70%
of the population.** Various COVID-19 vaccines
have been distributed worldwide, and many
countries have granted emergency permission
for certain vaccines to be used.? Such examples
include a vaccine that utilizes human adenovirus
26 as a vector (Ad26.COV2.S-Johnson & Johnson/
Janssen), a chimpanzee adenovirus vector vaccine
carrying the genetic information required for
the synthesis of the coronavirus spike protein
(SARS-CoV-2 S gene) (ChAdOx1- AstraZeneca),
and vaccines based on the mRNA technology to
express the SARS-CoV-2 spike (S) gene, including
BNT162b2 (Pfizer-BioNTech) and mRNA-1273
(Moderna).?# According to the Saudi Food
and Drug Authority (SFDA), Pfizer-BioNTech

was approved for vaccination protocols on 10
December 2020, followed by AstraZeneca on 18
February 2021, and Moderna on 9 July 2021.3

Usually, vaccines must be preserved
at low temperatures; the Oxford—AstraZeneca
vaccine, however, can be maintained in an ordinary
refrigerator.'' The efficacy rate of the AstraZeneca
vaccine is 70%, which is considered too low in
contrast to other vaccines due to the inadequate
T-cell response shown in patients who received
the vaccine.'*? |n addition, the AstraZeneca
vaccination program is divided into two 0.5 mL
doses, with an interval ranging from four to twelve
weeks between the two doses.’

Although vaccination is currently
considered optimal method for controlling the
COVID-19 pandemic, side effects may occur after
receiving the vaccine, including fever, fatigue,
headache, and pain at the injection site.>®%
Generally, the vaccine’s side effects can in
hesitancy toward receiving the vaccine at all.
Evaluating the side effects that might appear after
receiving the vaccine and establishing the absence
of severe side effects of the AstraZeneca vaccine,
could significantly reduce this hesitancy.’®*° The
intensity of the pandemic will then be reduce;
people who are at higher risk of developing severe
ilinesses from COVID-19 will be protected and
the spread of the infection will be halted.?**To
our knowledge, studies on the side effects of
the AstraZeneca vaccine, on the Saudi Arabian
population specifically, remain limited. Therefore,
this narrative review aims to examine and evaluate
the most common side effects of the AstraZeneca
COVID-19 vaccine among the Saudi population.

Methods

Online articles that investigated the side
effects of the AstraZeneca COVID-19 vaccine in
Saudi Arabia were collected through PubMed,
Scopus, Google Scholar, Embase databases,
Cochrane Library, and LILACS. Articles published
from after the pandemic started in Saudi Arabia,
2 March 2020 until 12 January 2022 were included
in the study. In addition, reference lists from
extracted articles were manually searched for
additional reliable sources. Both Arabic and English
papers were reviewed, and keywords were used
to extract reports that meet the inclusion criteria
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using the advanced search bar. Keywords included
‘oxford AstraZeneca’ OR AstraZeneca vaccine’ OR
‘ChAdOx1- AstraZeneca’ AND ‘Saudi Arabia’ AND
‘COVID-19’ OR ‘coronavirus’ OR ‘COVID-19 Vaccine’
OR ‘SARS-CoV-2" AND f‘side effect’” OR ‘adverse
events’ OR ‘post-vaccination symptoms.

Study selection
Six authors independently reviewed
articles to assess their eligibility. The reviewers
individually screened the titles; this was followed
by abstract evaluation and an examination of the
result section to study the quantitative results.
The inclusion and exclusion criteria used were as
follows:
1. Inclusion: free, full-text articles that examine
the side effects of the AstraZeneca vaccine in

Literature Search
source information: Pubmed,
Scopus, ScienceDirect, Embase,
Cochrane and LILACS
n= 111,034

Remove replicated arlicles
n= 110,683

Saudi Arabia will be selected.

2. Exclusion criteria: Reviews, letters to the
editor, personal opinions, book chapters,
case reports, congress abstracts, studies with
animals, studies on vaccines other than the
AstraZeneca COVID-19 vaccine and countries
other than Saudi Arabia will be excluded.

In case of doubt or disagreement, the
final decision was made by consensus. Articles
were collected using reference manager software
EndNote X9 to maintain selected papers and
eliminate duplicates.

Data extraction and analysis

Following the selection of the articles,
Microsoft Excel was used to input all reported side
effects in the articles. The first author’s name was

Exclude articles

Mot topic related, reviews, letters to the
editor, personal opinions, book
chapters and none Saudi Arabia based

Include articles based on title
and abstract
n=15

v

study.
n= 110,668

Exclude articles
included other vaccine

h 4

Articles included in systemic
review
n=7

ncudea | | engony || screoing | aonencaton

»  Absent statistical analysis
case studies.
n=8

Figure 1. Study the literature search flow diagram. After removing duplicate studies, there were 15 papers left in six
electronic databases (PubMed, Scopus, Google Scholar, Embase databases, Cochrane library, and LILACS). Despite
this, seven publications met the requirements once the titles and abstracts were examined.
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Table. The side effects of the AstraZeneca COVID-19 vaccine that were reported in three or more articles

Side effect Side effect Percentage Total Ref.
per participant per study

Fatigue 1354/1569 86% 1620 (3)

236/385 61% (2)

30/57 53% (17)

Pain or redness at 1347/1569 86% 2190 (3)

217/385 56% (2)

the site of 106/181 59% (16)

injection 35/57 61% (17)

485/1592 30.5% (4)

Gastrointestinal 22/528 4% 814 (1)

symptoms 25/526 5% (5)

300/1569 19% (3)

71/385 18% (2)

8/181 4% (16)

9/57 16% (17)

379/1592 24% (4)

Fever 222/528 42% 2439 (1)

221/526 42% (5)

1163/1569 74% (3)

181/385 47% (2)

134/181 74% (16)

20/57 35% (17)

498/1592 31% (4)

Headache 211/528 40% (1)

210/526 40% (5)

948/1569 60% 1655 (3)

159/385 41% (2)

102/181 56% (16)

25/56 44% (17)

Cardiac disorder 40/528 7.5% 550 (1)

(palpitation, chest 25/526 5% (5)

pain) 478/1569 30% (3)

7/1592 0.4% (4)

Muscle pain 263/528 50% 1644 (1)

262/526 50% (5)

1100/1569 70% (3)

19/57 33% (17)

Breathlessness 24/528 4.5% 102 (1)

23/526 4.3% (5)

53/1596 3% (3)

2/1592 0.1% (4)

Sore throat/dry 22/528 4% 47 (1)

mouth 22/526 4% (5)

3/1569 0.2% (3)

Gastrointestinal symptoms; abdominal pain, diarrhoea and vomiting

presented in a row to represent the side effects
mentioned in columns. In addition to the type of
side effects, the total number of participants was
recorded, as were their gender and age.

Three main analysis sections were used to
summarise our results as follows: most reported,
commonly reported, and the type of side effect.
The most reported side effects were analysed
based on three or more articles. The number of
reported cases was statistically analysed using
the ANOVA test to determine any significant

differences between the results, which were
consolidated into one table. The second analysis
method presented the most commonly reported
side effect, having been observed in over 1000
cases. In addition, moderate was defined as less
than 1000 and more than 50 cases. The final task
was to note the least common side effect, which
accounted for less than 1% of the total number
of cases. Finally, local, systemic, and allergic side
effects were analysed to identify which types are
widely distributed among AstraZeneca-vaccinated
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individuals within the Saudi Arabian population. = RESULTS

A one-way and two-way ANOVA test was used to

determine significance between side effects. In During the initial search, 1,060,588
addition, a one tail T-test was performed to assess  papers were identified in the six electronic
significance between genders. AP-value<0.05was  databases (PubMed, Scopus, Google Scholar,
considered scientifically significant. Embase databases, Cochrane library and LILACS)

Most common adverse reactions of Astrazeneca
Vaccine
3000
2500
2000
1500
1000
500
1]
Fatigue Pain or redness at Headache Muscle pain

the site of injection

Figure 2. The most common side effects of the AstraZeneca vaccine were reported among the Saudi Arabia
population.

Percentage of local, systemic and allergic reaction

F0.00%
79.65%

B0.005

70009
5
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s Allergic reaction: 5 14
& 4000%
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i
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[
o
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Figure 3. A percentage of the post-vaccination adverse effects after immunization with Oxford AstraZeneca Vaccine.
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using advanced search methods, with 15 articles
remaining after duplicate studies were eliminated.
After reviewing the titles and abstracts, seven
articles were found to match the eligibility criteria
(Figure 1).

Most reported side effects in articles

In the seven articles, a total of 4838
participants reported side effects that were caused
by the AstraZeneca vaccine. The participants were
53.76% male and 46.24% female, with a mean age
of 35.6 and an age range of between 16 and 83
years of age. The P-value for gender significance
was 0.4, meaning that there was no significant
difference.

Side effects varied between articles. Thus,
shared side effects reported by three or more
articles are summarised in Table.

Analysis of the 35 different side effects
identified by the presented study results showed
that nine were reported in three or more papers
(Table). The following side effects were reported in
those studies: fever (2439), pain or redness at the
injection site (2190), headache (1655), muscle pain
(1644), fatigue (1620), gastrointestinal symptoms
(814), cardiac disorders (palpitation, chest pain)
(550), breathlessness (102), and sore throat/dry
mouth (47).

Most common, moderately common and less
common side effects

Quantitatively, the most common side
effect of the AstraZeneca vaccine was presented
to determine which adverse reaction was highly
distributed among the Saudi Arabian population
(Figure 2).

The results showed that the most
common complaints of the study participants were
local effects on the site of injection, and some
moderate symptoms. The most common side
effects were: fever (2439), pain at the injection site
(2190), headache (1655), muscle pain (1644), and
fatigue (1620). The one-way ANOVA test’s P-value
was 0.1912, meaning there are no significant
differences between the most common side
effects.

The moderately common adverse effects
of AstraZeneca vaccine were as follows: chills
(831), gastrointestinal symptoms (814), dizziness

(650), cardiac disorder (550), insomnia (430),
swelling (393), skin rash (348), itching (134),
breathlessness (102), numbness (90), and eye
muscle pain (68).

According to a two-tailed T-test, the
P-value was 1.74, meaning there are no significant
differences between moderately and most
common side effects.

Furthermore, few individuals experienced
rare side effects at a rate of less than 1%. The least
common side effects reported were sore throat/
dry mouth (47), swollen lymph nodes (44), swollen
lips (32), loss of taste and smell (10), abnormal
menstrual cycle (7), central nervous system-
related symptoms (3), psychological disorder (3),
hemodynamic vasovagal attack (2), and blood
disorders (1).

Using two-way ANOVA test between
less common, moderate, and most common side
effects, the P-value was significant with a value
of 0.03, which means there is a considerable
difference between the rare side effects and the
more common side effects.

Local, systemic and allergic reactions to
AstraZeneca vaccine

Side effects were divided into three
descriptive side effects, namely local, systemic and
allergic (Figure 3). Local effects are restricted at
the site of vaccination, and include pain, swelling,
or redness at the injection site. Conversely, a
systemic effect is system-related; it affects either
the entire body or an entire organ. These effects
include fever, malaise, muscle pain, headache or
gastrointestinal tract issues. The ingredients in the
vaccine can also cause allergic reactions, which
can lead to swollen lips, rashes and swollen lymph
nodes.

The adverse systemic effects of the
AstraZeneca vaccine were most commonly
reported, accounting for approximately 80% of the
total issues. This is followed by the local adverse
effects, with a percentage of 17.03%. Lastly, the
least common type of post-vaccination reaction
was allergic reactions with 3.33%. The P-value
using one-way ANOVA was 0.000006, meaning the
systemic effect was highly significant as compared
to the local and allergic side effects
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DISCUSSION

Several vaccines were rapidly developed
in response to the COVID-19 pandemic, including
Pfizer and AstraZeneca. Saudi Arabia was one of
the first countries to begin a COVID-19 vaccination
campaign.® However, the safety profile of
these vaccines was not intensively evaluated,
as symptoms varied between individuals within
the Saudi population.? Despite the efficacy of
vaccination in terms of creating immunization
against COVID-19 and reducing the number of
hospitalised patients, the AstraZeneca vaccine
was also found to cause intensive side-effects,
such as neurological events.? Therefore, the aim
of this narrative review was to determine the most
common side effect of AstraZeneca vaccination
among the Saudi Arabian population. The results
demonstrated that the AstraZeneca vaccine
causes multiple side effects. Specifically, the most
common complaints reported were systemic side
effects.

The most common side effects of
AstraZeneca vaccines in the Kingdom of Saudi
Arabia have not been extensively examined. All
articles found using the inclusion criteria were
primarily cross-sectional studies, with various
symptoms reported by each article. It was found
that nine symptoms were commonly reported
by the collected journals (Table). Symptoms
such as local pain and redness of injection site,
fever, fatigue and muscle pain were previously
recognised by the majority of COVID-19 vaccines,
including Pfizer, Moderna, AstraZeneca, Sinovac,
and Sputnik.>>?” However, in Saudi Arabia, cardiac
related symptoms and GIT-related symptoms
appears to be widely looked.' Symptoms that
are both cardiac and GIT-related account for less
than 20% of symptoms, with rare events being
severe.”? The health status of severe cases needs
to be investigated to identify the cause of severe
reactions.

The most common side effect was fever
after vaccination, accounting for approximately
50% of participants, followed by pain and redness
at the site of injection, which accounted for 45%.
Previous studies performed in Ethiopia, Czech
Republic, Germany, and the UK found that the
most common side effect was pain and redness

at the site of injection, accounting for more than
65% and reaching up to 88%.>'*% Furthermore,
headache, muscle pain and fatigue were also found
to be highly common within the Saudi Arabian
population. These systemic symptoms were found
to be common after AstraZeneca vaccination,
though only at mild to moderate severity.?

This narrative review found that local and
systemic side effects account for approximately
97% of AstraZeneca vaccine’s adverse effects.
Similar findings were found in a systematic
review in the United Kingdom.***! Furthermore,
a previous study that analysed phase Il clinical
trials of COVID-19 vaccines demonstrated that
AstraZeneca-vaccinated patients are more likely
to encounter systemic side effects as compared
to Pfizer-BioNTech-vaccinated patients.?® These
results support the findings of this review within
the Saudi population. Conversely, only 17%
of the participants were found to experience
local side effects. This percentage contradicts
another study performed by two European union
states, which showed that 73% of AstraZeneca
vaccination adverse events are local. However,
this study had less than 100 participants.® Finally,
allergic reactions were very minimal, accounting
for approximately 3%. A similar finding was
reported in a previous study in Irag, where only 3
participants faced allergic reaction 5 to 15 minutes
after vaccination.?

CONCLUSION

In conclusion, The Oxford—AstraZeneca
COVID-19 vaccine is similar to other vaccines in
terms of the presence of some side effects. This
review showed the most common side effects of
the AstraZeneca vaccine in Saudi Arabia; systemic
reactions were dominant as compared to localised
and allergic reactions. In addition, the most
common side effects were fever, pain at the site
of injection, headache, muscle pain, and fatigue.
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