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ORIGINAL ARTICLE

Study of Efficacy, Safety and Complications of
Coronavirus Disease 2019 Vaccine on Adults and
Elderly With and Without Chronic Diseases

Abdel Kareem Mohammad Abdel Rahim*, Nasser Alhamshary,
Abdullah Hendawy El Shahat, Mohamed Gharib Mohamed

Department of Hepatology, Gastroenterology and Infectious Diseases, Faculty of Medicine for Boys, Al-Azhar University, Cairo, Egypt

Abstract

Background: Anti-coronavirus 2 (anti-CoV-2) vaccines were developed in a much shorter time than previous vaccines.
The aim of this work was to assess the efficacy of coronavirus disease 2019 (COVID-19) vaccine on adults and elderly
with and without chronic diseases and evaluate the safety, side effects, and complications of COVID19 vaccine on adults
and elderly with and without chronic diseases.
Methods: A prospective observational cohort study was carried out on 100 participants who received COVID-19 vac-

cine. Participants were divided into three groups: group (1): 30 healthy young persons aged 18e45 y old, who received
COVID-19 vaccine (5 participants received Pfizer vaccine, 9 received AstraZeneca, and 16 received Sinopharm. Group (2):
35 persons, aged greater than 50 y without chronic diseases received COVID-19 vaccine (6 participants received Pfizer
vaccine, 11 received AstraZeneca, and 18 received Sinopharm. Group (3): 35 persons, aged greater than 50 years with
chronic diseases (diabetes mellitus (DM), hypertension (HTN), ischemic heart disease (IHD), bronchial asthma (BA),
chronic obstructive pulmonary disease (COPD), hypothyroidism) received COVID19 vaccine (6 participants received
Pfizer vaccine, 10 received AstraZeneca, and 19 received Sinopharm).
Results: As regards first and second dose side effects, highly significant (P value less than 0.05) increased percentage of

myalgia, diarrhea, nausea, pain at the injection site, and dyspnea in AstraZeneca group when compared with the Pfizer
group and Sinopharm group.
Conclusions: Adverse effects of all vaccines are moderate in frequency, mild in severity, and short-lived. Statistically

significant increased percentage of side effects in the AstraZeneca group when compared with Pfizer group and Sino-
pharm group. Serum levels of severe acute respiratory syndrome-coronavirus 2 (SARS-CoV-2) spike IgG antibody at 21
days after the second vaccine dose were similar in all groups without significant difference between different vaccines.

Keywords: Adults, Chronic diseases, Coronavirus disease 2019 vaccine, Elderly, Side effects

1. Introduction

I n December 2019, a cluster of patients with
pneumonia of undetermined etiology was

recognized in Wuhan, Hubei, China.1 Subsequently,
a novel coronavirus severe acute respiratory syn-
drome-coronavirus 2 (SARS-CoV-2) was identified
from lower respiratory tract samples obtained from
affected patients.2

The clinical manifestation of COVID-19 is broad
and ranges from asymptomatic and mild upper

respiratory tract symptoms to severe illnesses with
multiorgan failure and death.3 Furthermore, it is
challenging to predict the clinical course or deter-
mine patients at risk of deterioration.4

Importantly, significant differences have been
noted in the clinical and demographic features of
COVID-19 patients in different regions of the
world.5 People with co-morbidities are at risk for
COVID-19 pneumonia. Furthermore, blood bio-
markers differ significantly among COVID-19 pa-
tients with different disease severities.6
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High risks of severity and mortality have been
widely reported in older persons infected with
COVID-19, a finding that has been consistent in
several countries.7

Challenges in vaccine development, protective
immune monitoring, and toxicity are common to the
infectious disease research field. These challenges
involve mainly the preparation of vaccines or novel
and efficacious therapies to induce an early protec-
tive response in individuals. During the last century,
vaccines proved their efficacy to eradicate once
widespread life-threatening and debilitating diseases
such as smallpox and polio. The anti-CoV-2 vaccines
were developed in a much shorter time than previ-
ous vaccines: past vaccines took ~8 to 10 y before
being used in humans, whereas the anti-SARS-CoV-
2 vaccines were ready in eight to ten months.8

Monitoring the safety of COVID-19 vaccines is an
important and ongoing process that should also be
accurate. In the US, Vaccine Adverse Event
Reporting System has been implemented as an
active surveillance system, during the initial imple-
mentation phases of the COVID-19 national vacci-
nation program.9 A similar system is being adopted
in Europe by individual national authorities, in
collaboration with the European Centre for Disease
Prevention and Control and European Medicine
Agency (EMA).10

Vaccine manufacturers provide a list of post-
vaccination side effects with their preparations.
Adverse vaccine reactions are evidence of the
effectiveness of the vaccine and of increasing im-
munity against this disease. The list of these re-
actions includes injection site pain and swelling,
fatigue, headache, chills, fever, muscle and joint
pain, nausea, delayed swelling, redness or a rash at
the injection site, swollen lymph nodes (typically
manifests as a lump in the armpit or above the
collarbone). Most of these reactions should resolve
within a few days, according to the U.S. Center for
Disease Control and Prevention (CDC).11

The aim of this work was to assess the efficacy of
COVID-19 vaccine on adult and elderly with and
without chronic diseases and evaluate safety, side
effects and complications of COVID19 vaccine on
adult and elderly with and without chronic diseases.

2. Patients and methods

This prospective observational cohort study was
carried out on 100 participants aged 18 years or
more who received COVID-19 vaccine. Of all 100
participants, 17 received Pfizer (BioNTech) vaccine,
30 received AstraZeneca (AZD1222), and 53 received
Sinopharm (BBIBP-CorV). This study took place in

the period from June 2021 to December 2021 in
Egyptian Ministry of health centers of vaccination in
Sohag.
The study was approved by the local Ethics

Committee, Faculty of Medicine, and Al-Azhar
University. An informed written consent was ob-
tained from each participant.
Exclusion criteria were patients less than 18 years,

had any contraindications against COVID-19 vacci-
nation and pregnant women.
Subjects were divided into three groups: group

(1): 30 young healthy persons aging 18e45 y old,
who received COVID-19 vaccine (5 participants
received Pfizer (BioNTech) vaccine, 9 received
AstraZeneca (AZD1222), and 16 received Sinopharm
(BBIBP-CorV). Group (2): 35 old healthy persons
aged greater than 50 years old without chronic dis-
eases received COVID-19 vaccine (6 participants
received Pfizer (BioNTech) vaccine, 11 received
AstraZeneca (AZD1222), and 18 received Sinopharm
(BBIBP-CorV). Group (3): 35 old persons aged
greater than 50 years with chronic diseases (diabetes
mellitus, hypertension, ischemic heart disease
(IHD), bronchial asthma (BA), chronic obstructive
pulmonary disease (COPD), hypothyroidism)
received COVID19 vaccine (6 participants received
Pfizer (BioNTech) vaccine, 10 received AstraZeneca
(AZD1222), and 19 received Sinopharm (BBIBP-
CorV).
All patients were subjected to complete history

taking, full clinical examination, laboratory In-
vestigations (Complete blood picture, latex aggluti-
nation slide test, C-reactive protein (CRP), serum
erythrocyte sedimentation rate (ESR), D-dimer
level, serum creatinine, liver function, and thyroid
stimulating hormone (TSH)), assessment of serum
levels of SARS-CoV-2 spike IgG Ab, and vaccination
protocol.

2.1. Sampling

Blood samples randomly were collected from pa-
tients (at baseline and 6 months after 2 s dose).
Latex agglutination slide test was performed for

qualitative and semiquantitative determination of
CRP in nondilated serum ESR was performed by the
Westergren method.
D-dimer level was measured by immune turbi-

dimetry assay with the coagulation laboratory auto-
analyzer (ACL 2000; Instrumentation Laboratory,
Milan, Italy). The D-dimer level was graded accord-
ing to the level of estimation Graded as normal level,
when less than 200 ng/ml, slightly elevated are
200e500 ng/ml, moderate elevation is 500e1000 ng/
ml and severely elevated were 1000e2000 ng/ml.
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Assessment of Serum levels of SARS-CoV-2 spike
IgG Ab: SARS-CoV-2 spike antigen specific IgG
antibody levels 21 days after the second vaccine
dose with SARS-CoV19 vaccination. Patients pro-
vided 3 cc of blood by venipuncture using vacu-
tainer tubes, serum was separated and stored frozen
at �80 �C until tested by enzyme linked immuno-
sorbent assay (ELISA).

2.2. Vaccination protocol

All patients received Covid-19 vaccination ac-
cording to protocols of WHO and ministry of health
and population, Egypt. Of all 100 participants, 17
received Pfizer (BioNTech) vaccine, 30 received
AstraZeneca (AZD1222), and 53 received Sinopharm
(BBIBP-CorV).

2.3. Statistical analysis

Data were analyzed using Statistical Program for
Social Science (SPSS) version 24. Shapiro-Wilks
normality test and histograms were used to test the
distribution of quantitative variables to select accor-
dingly the type of statistical testing: parametric or

nonparametric. Parametric variables were expressed
as mean and standard deviation (SD) and were
compared using ANOVA test among the three
groups. Categorial variables were expressed as fre-
quencyandpercentageandwere statistically analyzed
by c2 test. A two-tailed P value less than or equal to
0.05 was considered statistically significant.

3. Results

No statistically significant difference (P
value > 0.05) between studied groups as regard sex,
BMI, smoking and residence. Highly statistically
significant (P-value <0.001) decreased age in group I
when compared with group II and group III. Sta-
tistically significant difference (P value < 0.05) be-
tween studied groups as regard red blood cells
(RBS), Creatinine (basal data) and RBS (after 6
months). No statistically significant difference (P-
value >0.05) between studied groups as regard other
studied laboratory data (basal data and after 6
months). (Table 1).
There was no statistically significant difference

(P value > 0.05) between studied groups as regard
first and second dose side effects and duration of
side effects (Table 2).

Table 1. Comparisons between studied groups as regard demographic data.

Group I (n ¼ 30) Group II (n ¼ 35) Group III (n ¼ 35) P value

Age (y) 30.3 ± 6.4 60.7 ± 4.6 67.8 ± 5.4 <0.001*
Sex

Male 18 (60 %) 21 (60 %) 20 (57.1 %) 0.692
Female 12 (40 %) 14 (40 %) 15 (42.9 %)

BMI (kg/m2) 29.1 ± 3.0 30.0 ± 4.8 28.5 ± 3.0 0.236
Smoking 14 (46.7 %) 16 (45.7 %) 16 (45.7 %) 0.971
Laboratory data (basal)

WBCs 6.3 ± 1.8 6.4 ± 1.9 6.1 ± 1.9 0.765
Hb 13.1 ± 0.9 13.1 ± 0.9 13.1 ± 0.9 0.974
PLTs 219.8 ± 58.1 218.8 ± 62.8 214.0 ± 56.3 0.912
D-Dimer 291.9 ± 39.1 297.7 ± 43.6 294.2 ± 44.4 0.855
ESR 34.7 ± 7.3 34.7 ± 7.2 34.8 ± 7.0 0.997
CRP 5.8 ± 3.0 5.6 ± 3.0 5.8 ± 3.0 0.903
RBS 130.7 ± 21.7 133.4 ± 23.1 160.3 ± 37.7 0.001*
TSH 2.5 ± 1.0 2.2 ± 0.6 2.7 ± 1.1 0.09
Creat 1.00 ± 0.09 1.00 ± 0.12 1.10 ± 0.18 0.015*
O2 sat 97.1 ± 1.1 97.0 ± 1.1 97.1 ± 1.1 0.973

Laboratory data (at 6 months)
WBCs 5.9 ± 1.7 6.0 ± 1.7 6.0 ± 1.6 0.975
Hb 13.6 ± 1.9 13.6 ± 1.8 13.6 ± 1.8 0.979
PLTs 216.2 ± 46.4 209.2 ± 41.7 215.0 ± 45.3 0.790
D-Dimer 285.4 ± 32.8 297.3 ± 46.0 308.1 ± 49.2 0.794
ESR 34.4 ± 7.6 34.6 ± 7.4 34.8 ± 7.4 0.978
CRP 5.9 ± 3.0 5.7 ± 2.8 5.8 ± 2.9 0.989
RBS 128.9 ± 25.7 134.6 ± 26.4 170.7 ± 35.3 <0.001*
TSH 2.2 ± 1.1 2.2 ± 0.6 2.6 ± 1.2 0.334
Creatinine 1.0 ± 0.1 1.0 ± 0.1 1.0 ± 0.1 0.267
O2 saturation 97.1 ± 1.1 97.3 ± 1.2 97.1 ± 1.1 0.706

Data are presented as mean ± SD or frequency (%).
BMI, Body mass index; BSA, Body surface area; CRP, C-reactive protein; Hb, hemoglobin; PLTs, platelet counts; RBS, Red blood cells;
WBCs, white blood cells; ESR, erythrocyte sedimentation rate: TSH, thyroid stimulating hormone.
*: significant P value.
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As regards of first dose side effects, presence of
side effects was significantly higher in AstraZeneca
group compared with Sinopharm and Pfizer groups
with no significant difference between Sinopharm
group and Pfizer group. Incidence of myalgia,
diarrhea and dyspnea was significantly higher in
AstraZeneca group and Pfizer group compared with
Sinopharm group with no significant difference
between AstraZeneca group and Pfizer group.
Incidence of nausea and pain at injection site was
significantly higher in AstraZeneca group compared
with Sinopharm and Pfizer groups with no signifi-
cant difference between Sinopharm group and
Pfizer group. Incidence of arthralgia was signifi-
cantly higher in Pfizer group compared with Sino-
pharm group with no significant difference between
AstraZeneca group compared with Sinopharm
group and Pfizer group. Incidence of sore throat was
significantly higher in Sinopharm group compared
with AstraZeneca group with no significant differ-
ence between Pfizer group compared with Astra-
Zeneca group and Sinopharm group. Incidence of
headache was significantly higher in AstraZeneca
group compared with Sinopharm group with no
significant difference between AstraZeneca and

Sinopharm groups compared with Pfizer group.
Incidence of fever, fatigue and thromboembolism
was insignificantly different among the three vac-
cine groups.
As regard of second dose side effects, presence of

side effects was significantly higher in AstraZeneca
group compared with Sinopharm and Pfizer groups
with no significant difference between Sinopharm
group and Pfizer group. Incidence of fever, fatigue
was insignificantly different among the three vac-
cine groups. Incidence of myalgia was significantly
higher in AstraZeneca group compared with Sino-
pharm group and significantly higher in Sinopharm
group compared with Pfizer group with no signifi-
cant difference between AstraZeneca group and
Pfizer group. Incidence of diarrhea, arthralgia, and
headache was significantly higher in AstraZeneca
group compared with Sinopharm group with no
significant difference between Pfizer group
compared with AstraZeneca group and Sinopharm
group. Incidence of nausea and pain at injection site
was significantly higher in AstraZeneca group
compared with Sinopharm group and Pfizer group
with no significant difference between Sinopharm
group and Pfizer group. Incidence of dyspnea was

Table 2. Comparisons between studied groups as regard first and second dose and duration of side effects.

Group I (n ¼ 30) Group II (n ¼ 35) Group III (n ¼ 35) P-value

First dose side effects
Presence of side effects 21 (70 %) 23 (65.7 %) 24 (68.6 %) 0.930
Fever 8 (26.7 %) 8 (22.9 %) 9 (25.7 %) 0.933
Fatigue 15 (50 %) 15 (42.9 %) 16 (45.7 %) 0.846
Myalgia 13 (43.3 %) 15 (42.9 %) 16 (45.7 %) 0.968
Diarrhea 4 (13.3 %) 5 (14.3 %) 5 (14.3 %) 0.992
Nausea 4 (13.3 %) 4 (11.4 %) 5 (14.3 %) 0.937
Arthralgia 4 (13.3 %) 5 (14.3 %) 6 (17.1 %) 0.902
Sore throat 2 (6.7 % 2 (5.7 % 2 (5.7 % 0.893
Headache 5 (16.7 %) 5 (14.3 %) 5 (14.3 %) 0.954
Pain at injection site 7 (23.3 %) 8 (22.9 %) 8 (22.9 %) 0.999
Dyspnea 4 (13.3 %) 5 (14.3 %) 5 (14.3 %) 0.992
Thromboembolism 0 0 1 (2.8 %) 0.391

Second dose side effects
Presence of side effects 22 (73.3 %) 23 (65.7 %) 26 (74.3 %) 0.692
Fever 7 (23.33 %) 6 (17.14 %) 9 (25.71 %) 0.933
Fatigue 14 (46.67 %) 16 (45.71 %) 13 (37.14 %) 0.684
Myalgia 13 (43.33 %) 16 (45.71 %) 14 (40 %) 0.889
Diarrhea 3 (10 %) 4 (11.43 %) 5 (14.29 %) 0.862
Nausea 3 (10 %) 5 (14.29 %) 4 (11.43 %) 0.862
Arthralgia 3 (10 %) 4 (11.43 %) 5 (14.29 %) 0.862
Sore throat 1 (3.33 %) 2 (5.71 %) 2 (5.71 %) 0.882
Headache 4 (13.33 %) 4 (11.43 %) 5 (14.29 %) 0.937
Pain at injection site 5 (16.67 %) 6 (17.14 %) 7 (20 %) 0.928
Dyspnea 3 (10 %) 4 (11.43 %) 4 (11.43 %) 0.978
Thromboembolism 0 0 1 (2.86 %) 0.391

Duration of side effects (days)
After first dose 2.9 ± 1.4 (1e6) 2.9 ± 1.1 (1e5) 3.3 ± 1.3 (2e7) 0.613
After second dose 3.1 ± 1.4 (1e7) 3.4 ± 1.3 (2e7) 3.4 ± 1.3 (2e7) 0.713

Data are presented as mean ± SD (range) or frequency(%).
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significantly higher in AstraZeneca group and Pfizer
group compared with Sinopharm group with no
significant difference between AstraZeneca group
and Pfizer group. Incidence of sore throat and
thromboembolism was insignificantly different
among the three vaccine groups. Duration of side
effects after first dose was significantly longer in
AstraZeneca group compared with Sinopharm and
Pfizer groups with no significant difference between
Sinopharm group and Pfizer group. Duration of side
effects after second dose was significantly longer in
AstraZeneca group compared with Sinopharm
group with no significant difference between Pfizer
group compared with Sinopharm and AstraZeneca
groups (Table 3).

There was no statistically significant difference (P-
value >0.05) between studied groups and vaccines
as regard Anti-spike IgG levels (Table 4).

4. Discussion

The clinical manifestation of COVID-19 is broad
and ranges from asymptomatic and mild upper
respiratory tract symptoms to severe illnesses with
multiorgan failure and death.3 Furthermore, it is
challenging to predict the clinical course or deter-
mine patients at risk of deterioration.4

Importantly, significant differences have been
noted in the clinical and demographic features of
COVID-19 patients in different regions of the world

Table 3. Comparisons between used vaccines as regard first and second dose side effects and duration of side effects.

AstraZeneca
(n ¼ 30)

Sinopharm
(n ¼ 53)

Pfizer
(n ¼ 17)

P value Significance between groups

First dose side effects
Presence of side effects 30 (100 %) 27 (50.9 %) 11 (64.7 %) <0.001* P1<0.001* P2<0.001* P3 ¼ 0.322
Fever 10 (33.3 %) 15 (28.3 %) 1 (5.6 %) 0.102 e
Fatigue 19 (63.3 %) 21 (39.6 %) 6 (35.3 %) 0.071 e

Myalgia 20 (66.7 %) 13 (24.5 %) 11 (64.7 %) <0.001 * P1<0.001* P2 ¼ 0.892 P3 ¼ 0.002*
Diarrhea 6 (20 %) 3 (5.7 %) 5 (29.4 %) 0.026* P1 ¼ 0.044* P2 ¼ 0.464 P3 ¼ 0.007*
Nausea 11 (36.7 %) 2 (3.8 %) 0 <0.001* P1<0.001* P2 ¼ 0.004* P3 ¼ 0.416
Arthralgia 5 (16.7 %) 4 (7.5 %) 6 (35.3 %) 0.02 * P1 ¼ 0.199 P2 ¼ 0.147 P3 ¼ 0.004*
Sore throat 0 7 (13.2 %) 0 0.036* P1 ¼ 0.038* P2 ¼ � P3 ¼ 0.144
Headache 9 (30 %) 3 (5.7 %) 3 (17.6 %) 0.011* P1 ¼ 0.002* P2 ¼ 0.351 P3 ¼ 0.124
Pain at injection site 23 (76.7 %) 0 0 <0.001* P1<0.001* P2<0.001* P3 ¼ �
Dyspnea 11 (36.7 %) 0 3 (17.6 %) <0.001* P1<0.001* P2 ¼ 0.171 P3 ¼ 0.002*
Thromboembolism 1 (3.3 %) 0 0 0.308 e

Second dose side effects
Presence of side effects 30 (100 %) 30 (56.6 %) 11 (64.7 %) <0.001* P1<0.001* P2<0.001* P3 ¼ 0.555
Fever 8 (26.67 %) 13 (37.14 %) 0 0.064 e

Fatigue 13 (43.33 %) 11 (31.43 %) 6 (17.14 %) 0.085 e

Myalgia 18 (60 %) 10 (28.57 %) 9 (25.71 %) <0.001* P1<0.001* P2 ¼ 0.638 P3<0.006*
Diarrhea 6 (20 %) 1 (2.86 %) 2 (5.71 %) 0.02* P1 ¼ 0.004* P2 ¼ 0.470 P3 ¼ 0.08
Nausea 8 (26.67 %) 2 (5.71 %) 0 0.001* P1 ¼ 0.002* P2 ¼ 0.019* P3 ¼ 0.416
Arthralgia 4 (13.33 %) 0 1 (2.86 %) 0.027* P1 ¼ 0.006* P2 ¼ 0.426 P3 ¼ 0.075
Sore throat 0 5 (14.29 %) 0 0.097 e
Headache 7 (23.33 %) 2 (5.71 %) 2 (5.71 %) 0.024* P1 ¼ 0.006* P2 ¼ 0.333 P3 ¼ 0.217
Pain at injection site 20 (19 %) 0 0 <0.001* P1<0.001* P2<0.001* P3 ¼ �
Dyspnea 9 (30 %) 0 2 (5.71 %) <0.001* P1<0.001* P2 ¼ 0.156 P3 ¼ 0.011*
Thromboembolism 0 0 0 e e

Duration of side effects (days)
After first dose 3.7 ± 1.4 (2e8) 2.4 ± 1.0 (0e4) 2.6 ± 0.7 (0e3) <0.001* P1<0.001* P2<0.01* P3 ¼ 0.447
After second dose 3.8 ± 1.2 (2e7) 2.9 ± 0.5 (0e3) 3.2 ± 1.0 (1e5) 0.032* P1<0.001* P2 ¼ 0.087 P3 ¼ 0.104

Data are presented as mean ± SD (range) or frequency (%), *: significant P value.

Table 4. Comparisons between studied groups and vaccines as regard Anti-spike IgG levels.

Group I (n ¼ 30) Group II (n ¼ 35) Group III (n ¼ 35) P value

Anti-spike IgG levels
Range 232e1866 216e1412 224e1872 0.697
Mean ± SD 754.9 ± 430.7 725.8 ± 261.3 745.1 ± 444.8
AstraZeneca (n ¼ 30) Sinopharm (n ¼ 53) Pfizer (n ¼ 17)

Anti-spike IgG levels
Range 224e1872 232e1684 216e720 0.460
Mean ± SD 852.5 ± 491.1 697.6 ± 299.5 681.2 ± 375.02
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(Lippi et al., 2020). People with co-morbidities are at
risk for COVID-19 pneumonia. Furthermore, blood
biomarkers differ significantly among COVID-19
patients with different disease severities.6

In our study, patients were followed-up for 6
months and revealed that none of them infected
with COVID-19 again. As our methodology was
designed to evaluate safety for 6 months and effi-
cacy for 2 weeks, we monitored patients’ symptoms
for all the study period and tested SARS-CoV-2 IgG
Ab only after 2 weeks from the second dose as
mentioned by Dennis and Ogden12 who followed
the efficacy of the vaccines for 2 weeks.
The results of current study showed that the most

common local side effect was injection site pain
(23.3 %, 22.9, 22.9 in group I, II, and III, respectively).
The most common systemic side effects were fatigue
(50, 42.9, and 45.7 % in group I, II, and III, respec-
tively), followed by Myalgia (43.3, 42.9, and 45.7 % in
group I, II, and III, respectively).
In accordance with our results, Andrzejczak-

Grządko et al.11 showed that among AstraZeneca
vaccinated patients, (52.6 %) reported injection site
pain, (50.5 %) reported muscle aches, (56.4 %) re-
ported headaches, (56.6 %) reported fever, (55.6 %)
reported chills, and (60.9 %) reported weakness. In
Pfizer vaccinated cases, (63.3 %) reported injection
site pain, (73 %) reported shoulder pain, (10.7 %)
reported muscle aches, (15.8 %) reported headaches,
(6.6 %) reported fever, (6.6 %) reported chills, and
(24 %) reported weakness.
In another nationwide cross-sectional survey

evaluated the postvaccination side effects among
healthcare workers received Pfizer vaccine (El-Shi-
tany et al., 2021)14 showed that 77 % were females,
55.7 % were aged between 31 and 54 years. The most
common local side effect was injection site pain
(85.2 %), followed by injection site swelling (10.2 %)
and injection site redness (8.4 %). The most common
systemic side effects were fatigue (54.2 %), followed
by headache (34.3 %), muscle pain (28.4 %), chills
(26.4 %), and malaise (20.5 %).
Our results showed statistically significant

increased percentage of side effects in AstraZeneca
group (100 %), Pfizer group (64.7 %) and Sinopharm
group (50.9 %) (P value < 0.001). Results of current
study showed statistically significant (P ¼ 0.029)
increased percentage of fever, myalgia, arthralgia,
diarrhea, nausea, in AstraZeneca group when
compared with Pfizer group and Sinopharm group.
Moreover, one case in the AstraZeneca group
showed thromboembolism that was associated with
partial recovery.
In accordance with our results, Al Khames Aga

et al.13 observed that the median participants’ age

was 49 years; males formed 51.61 % of the total
number of the participants and 19.64 % received two
doses of vaccines. The percentage of participants
who did not report any signs and symptoms rep-
resented by 40 % for those who received Sinopharm
vaccine, 25.71 % who received Pfizer vaccine, and
18.39 % who had AstraZeneca vaccine. Signs and
symptoms after the first dose of AstraZeneca vac-
cine were more prevalent compared with other
vaccines, followed by Pfizer and less adverse reac-
tion associated with Sinopharm vaccine.
Results of current study showed no statistically

significant difference between studied groups as re-
gard prevalence and severity of side effects (P < 0.05).
In accordance with our results, El-Shitany et al.14

reported that women were the majority of the par-
ticipants (64.2 %). It was found that (65.7 %) partic-
ipants were younger than 60 years of age. Patients
had received Pfizer-BioNTech COVID-19 vaccine
and found that the most common symptoms were
injection site pain, headaches, flu-like symptoms,
fever, and tiredness. Less common side effects were
a fast heartbeat, whole body aches, difficulty
breathing, joint pain, chills, and drowsiness. The
study results showed no significant difference be-
tween those who were under the age of 60 years and
those over the age of 60.
In contrast to our results, Alghamdi et al.15 noted

that the less than or equal to 50-year-old group
showed more frequent side effects which included
myalgia, headache, fever, palpitation, sore throat,
and gastrointestinal symptoms (P < 0.05). This study
concluded that the COVID-19 vaccine was safe and
well-tolerated. The less than or equal to 50-year-old
group was more prone to side effects compared with
the greater than 50-year-old group. But there was no
significant difference between the two groups con-
cerning the mean duration of the side effects.
In our study, serum levels of SARS-CoV-2 spike

IgG antibody at 2 weeks after the second vaccine
dose were similar in all groups without significant
difference between different vaccines.
Wisnewski et al.16 showed that the Spike antigen

specific IgG levels rose exponentially and plateaued
21 days after the initial vaccine dose. After the second
vaccine dose IgG levels increased further, reaching a
maximum ~7e10 days later, and remained elevated
(average of 58 % peak levels) during the additional
greater than 100 day follow-up period.
In another study, antibody testing was performed

on sera available from 259 fully vaccinated subjects.
No significant differences in age, sex, or vaccine
product received were observed between fully
vaccinated controls. Among fully vaccinated Mod-
erna controls, median of anti-spike IgG levels
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among persons with sera collected 14e119 days
after the second vaccine dose was 759 BAU/ml.17

4.1. Conclusions

Injection site pain, fatigue and Myalgia were
observed to be the most common side effects of the
vaccine.Adverse effects of all vaccines aremoderate in
frequency, mild in severity, and short-lived. Statisti-
cally significant increased percentage of side effects in
AstraZeneca groupwhen comparedwith Pfizer group
and Sinopharm group. Serum levels of SARS-CoV-2
spike IgG antibody at 21 days after the second vaccine
dose were similar in all groups without significant
difference between different vaccines.
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