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Abstract:

Background: The CoVID-19 pandemic necessitated the rapid
development and deployment of multiple vaccines globally,
including Egypt. Understanding the side effects associated with
these vaccines is crucial for informed decision-making and
public health policy. This study aimed to compare the side effects
of the different type of corona vaccines in the Arab Republic of
Egypt. Methods: This retrospective comparative study was
carried out on a sample of 1050 individuals who had received
CoVID-19 vaccines between 2021 and 2022 in Egypt. Informed
written consent was obtained from all participants, and ethical
approval was granted by the Research Ethics Committee, Faculty
of Medicine, Benha University. Participants were categorized
into groups based on the vaccine received. Side effects were
documented, and CoVID -19 anti-spike antibodies were
measured 21 days and 6 months post-vaccination. Results:
Significant differences were observed in symptoms such as
cough, pharyngitis, nasal congestion, runny nose, epistaxis,
anosmia, dizziness, and drowsiness. However, there were no
significant differences in antibody levels among the vaccine
types at 6 months post-vaccination. Conclusion: In Egypt, the
most frequent CoVID-19 vaccine side effects were headache,
fever, fatigue, muscle pain, and joint pain. AstraZeneca and
Moderna vaccines had higher rates of these side -effects.
AstraZeneca also exhibited more common side effects such as
cough, pharyngitis, nasal congestion, epistaxis, anosmia,
dizziness, drowsiness, appetite loss, nausea, vomiting, abdominal
pain, diarrhea, and constipation. Allergic reactions, including
skin rash, eyelid swelling, and eye redness, were more prevalent
with the AstraZeneca vaccine.

Keywords: CoVID-19; Vaccine; Side Effects of vaccines; Anti-
Spike Antibodies.
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Introduction

Coronaviruses constitute a widespread
family of viruses known to cause a
spectrum of illnesses, ranging from
common colds to more severe diseases
such as Middle East Respiratory Syndrome
(MERS) and Severe Acute Respiratory
Syndrome (SARS). This classification was
provided by the World Health
Organization (WHO) in October 2020 @,
CoVID-19, on the other hand, is the
specific disease caused by a novel
coronavirus known as SARS-CoV-2. The
WHO first detected this novel virus on
December 31, 2019, following the
emergence of a cluster of viral pneumonia
cases in Wuhan, People's Republic of
China, making it distinct from other
known coronaviruses. This discovery
marked the beginning of a global health
crisis @,

To combat the pandemic, Egypt
implemented various types of vaccines,
including the Oxford Vaccine
(AstraZeneca), Biotech Vaccine (Pfizer),
Johnson and Johnson vaccine, Sputnik
Vaccine, Sinopharm Vaccine, and Sinovac
Vaccine, Moderna vaccine. These vaccines
were made available in limited quantities
and administered to specific population
groups, as of October 2021 G4,

Regarding the side effects of CoVID-19
vaccines, reported instances have generally
been mild to moderate and typically
resolve within a few days. Common side
effects include pain at the injection site,
fever, fatigue, headache, muscle pain,
chills, and diarrhea. The likelihood of
experiencing these side effects can vary
depending on the specific type of vaccine
administered .

The purpose of this study was to compare
the side effects of the different types of
corona vaccines in the Arab Republic of

Egypt.

Subjects and methods

This Retrospective Comparative Study
was conducted on a sample of 1,050
individuals, both male and female, who

had received the new coronavirus vaccines
in Egypt. This study was carried out at the
Corona Vaccines Unit in Kafr Shukr
Hospital during the period between 2021
and 2022.

An informed written consent was obtained
from the study subjects. Every subject
received an explanation of the purpose of
the study and had a secret code number.
The study was done after being approved
by the Research Ethics Committee,
Faculty of Medicine, Benha University.
Inclusion  criteria  for the  study
encompassed individuals 18 years old and
more (Age > 18) who had received
different types of coronavirus vaccines in
Egypt. Exclusion criteria  included
individuals aged below 18, those with
allergies, individuals infected with HIV,
those who had recently received or were
planning to receive another vaccination
shortly, pregnant women, breastfeeding
women, and individuals with compromised
immune systems.

Monitoring Vaccine Recipients: After
administering the vaccine, recipients were
observed for 15 minutes to ensure there
were no immediate adverse reactions.
Additionally, communication with vaccine
recipients occurred two days after
vaccination since some individuals might
experience mild to moderate side effects
that typically resolve within a few days.
Furthermore,  CoVID-19  Anti-Spike
Antibodies Titration was conducted on EI-
mokhtabar laboratory. Antibody titers are
performed by serially diluting the patient's
plasma and testing with the appropriate
RBCs to determine the highest titer where
reaction occurs. This testing was done 21
days after receiving the vaccines, with a
subsequent reanalysis six months post-
vaccination, aiming to assess the presence
and levels of anti-spike antibodies.
Statistical analysis

Data management and statistical analysis
were conducted using SPSS version 25
(IBM, Armonk, New York, United States).
Numerical data were presented as medians
and ranges, while categorical data were



expressed as numbers and percentages. To
compare both groups, the Wilcoxon test
was employed for numerical data, while
the Chi-square test or Fisher's exact test
was used for categorical data when
appropriate. All P-values were calculated
as two-sided, with values less than 0.05
considered statistically significant.
Approval Code: MS.41-12-2021

Results

Based on the types of vaccines, the 1,050
subjects were divided into 7 groups, with
each group comprising 150 patients
(14.3%). This division was made for the
purpose of comparing them based on their
constitutional manifestations.

As regards anti spike titer assessment we
selected 105 patients distributed into 7
groups, with each group consisting of 15
patients (14.3%). This grouping was done
to facilitate a comparison of their anti-
spike antibody titers, both 21 days after
vaccination and 6 months  post-
vaccination.

Headache was notably prevalent in the
Astra and Moderna vaccines, with rates of
100% and 83.3%, respectively, in that
order. Conversely, it was less frequently
reported with the Johnson and Sinopharm
vaccines, at 10% each. Fever was observed
in all vaccines except for Sinopharm and
Sinofac, but it was notably more common
in the Astra and Moderna vaccines, at
83.3% for both.

Fatigue was prominently reported with the
Johnson and Moderna vaccines, with rates
of 100% and 83.3%, respectively, in that
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order. Fatigue was not reported in the case
of Sinofac. Muscle pain (MS pain) was
predominantly reported with the Pfizer
vaccine, at 50.7%, with minimal cases
observed with the Astra and Sputnik
vaccines.

Joint pain was highly prevalent with the
Pfizer vaccine, at 33.3%, while minimal
cases were reported with the Astra
vaccine, at 2.7%. Significant differences
were observed among the various types of
vaccines in terms of constitutional
manifestations,  including  Headache,
Fever, Fatigue, Muscle pain (MS pain),
and Joint Pain. (Figure 1)

Cough, pharyngitis, and nasal congestion
were notably prevalent with the Pfizer
vaccine, with rates of 34%, 7.3%, and
33.3%, respectively, in that order.
Conversely, they were reported in minimal
cases for the Astra vaccine. Runny nose
and epistaxis were observed in minimal
cases with the Astra vaccine, at 3.3%. This
table highlights significant differences
among various vaccine types concerning
symptoms such as cough, pharyngitis,
nasal congestion, runny nose, and
epistaxis. Anosmia and drowsiness were
observed in minimal cases with the Astra
vaccine, each at 3.3%. Dizziness was
notably more common with the Pfizer
vaccine, at 33.3%, while it was reported in
minimal cases with the Astra vaccine, at
10%. Significant differences were noted
among various vaccine types with respect
to symptoms like anosmia, dizziness, and
drowsiness. (Table 1)

Table 1: Comparison between different vaccines according to cough, Pharyngitis, Nasal
congestion, Runny nose, Epistaxis, Anosmia, Dizziness and Drowsiness.

Astra Jhonson  Moderna Pfizer Sinofac  Sinofarm  Sputnik  Statistical P value
no % no % no % no % no % no % no % test

Cough 5 33 0 00 O 00 51 340 0 00 O 00 0 00 287.6 <0.001**
Pharyngitis 15 100 0 00 0 00 71 73 0 00 0O 00 0 00 373.2 <0.001**
Nasal ok
congestion 15 100 O 00O O 00 50 333 0 00 O 00 o0 00 243.54 <0.001
Runnynose 5 33 0 00 O 00 O 00 O 00 O 00 O OO0 12.54 <0.001**
Epistaxis 5 33 0 00 O 00 O 00 O OO0 O 00 0 00 12.54 <0.001**
Anosmia 5 33 0 00 O 00 O 00 O OO0 O ©00 0 00 12.54 <0.001**
Dizziness 15 100 0 00O O 00 50 333 0O 00 O 00 o0 00 243.54 <0.001**
Drowsiness 5 33 0 00 O 00 O ©00O O 00 O 00 o0 00 12.54 <0.001**

DOI: 10.21608/bmfj.2024.252023.1963
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Figure 1: Comparisons between different vaccines according to Headache, Fever, Fatigue,

Ms pain and Joint pain

Loss of appetite, nausea, vomiting,
abdominal pain, and constipation were
observed in minimal cases with the Astra
vaccine, each at a rate of 3.3%. Diarrhea
was reported in minimal cases with the
Astra vaccine, at 10%. Significant
differences were evident among various
vaccine types in terms of symptoms such
as loss of appetite, nausea, vomiting,
abdominal pain, diarrhea, and constipation.
(Figure 2 A)

Skin rash, eyelid swelling, and red eye
were observed in minimal cases with the

Astra vaccine, each at a rate of 3.3%.
Significant differences were found among
various vaccine types in terms of
symptoms such as skin rash, eyelid
swelling, and red eye. (Figure 2 B)

We observed that all cases from all types
of vaccines had antibodies after 21 days of
vaccination but did not have antibodies
after 6 months of vaccination. Therefore,
there were no significant differences in
antibody levels among the different types
of vaccines. (Table 2)

Table 2: Comparison between different vaccines according to Anti-bodies after 21 days of
vaccination and after 6 Months of Vaccination.

Statistical P
test value

Astra Jhonson  Moderna Pfizer Sinofac Sinofarm  Sputnik
no % no % no % no % no % no % no %

Anti-bodies

After 21 days 15 100 15 100 15 100 15 100 15 100 15 100 15 100
of Vaccination
Anti-bodies
After 6
Months of
Vaccination

FET=21 1.0
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Figure 2: A) Comparison between different vaccines according to Loss of appetite, Nausea,
Vomiting, Abdominal pain, Diarrhea and B) Constipation and Loss of Skin rash,

Eye lid swelling, Red eye

Discussion

In the current study, the highest prevalence
of post-vaccination headache occurred
after Astra vaccines (100%), while the
lowest occurred after Sinopharm and
Johnson vaccines (10%) (p < 0.001). Other
studies also support these findings, with
AstraZeneca consistently associated with a
higher risk of post-vaccination headache
compared to other vaccines (9,

Our study found a significant difference in
post-vaccination fever among the seven
vaccinated groups (p < 0.001). The highest
incidence occurred with Astra and
Moderna vaccines (83.3% for both), while
Sinovac and Sinopharm had no reported
cases (0%). This aligns with a previous
review reporting no fever with Sinovac
(0%) and low incidence with Sinopharm
(2%), while Moderna ranged from 40 to

DOI: 10.21608/bmfj.2024.252023.1963

57% ©. However, an Afghani study
reported a 66.3% incidence with Astra,
considering it common, and another study
contradicted our findings, reporting 9% for
Astra, even lower than Moderna and Pfizer
(16%) 19,

In our study, we noted a significant
increase in the incidence of fatigue after
Johnson vaccines (100%), followed by
Moderna vaccines (83.3%), whereas no
individuals reported that adverse event
after Sinovac vaccine.

Frontera and his associates agreed with our
findings regarding the increased risk of
that complication after Janssen vaccine, as
the most commonly reported adverse
neurological  events  were  fatigue,
dizziness, and syncope, all of which were
more often reported following Janssen
vaccination. Even, the rates of these
complications  exceed the y-axis scale
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compared to other CovVid vaccines @V, A
study reported that fatigue is among the
most common adverse events occurring
after Moderna vaccination @2,

A previous Turkish study confirmed our
findings regarding the low incidence of
fatigue after Sinovac vaccine (8.2%) (%),
Another review handling the adverse
effects of CoVid vaccines did not report
:‘gtigue as an adverse event after Sinovac
In the current study, the incidence of
muscle pain was significantly higher after
Pfizer vaccine administration (50.7%). No
patients who received  Sinopharm,
Sinovac, Moderna, or Johnson vaccines
reported that adverse event (p < 0.001).
Although some studies reported no
incidence of muscle pain after Pfizer
vaccine administration 416 other studies
reported high incidence of the same side
effect that reached up to 70% @7:19),

In the previous review published by Kaur
and his associates, the authors did not
reported the incidence of myalgia with
either of the Sinopharm, Sinovac, Moderna
vaccines @, which agree with our results.
In our study, we observed a significant
increase in fatigue incidence following
Johnson vaccines (100%), followed by
Moderna vaccines (83.3%), with no
reports of fatigue after  Sinovac
vaccination. These findings align with a
study noted an increased risk of fatigue
after Janssen vaccine, where fatigue,
dizziness, and syncope were the most
commonly reported adverse neurological
events, surpassing other CoVid vaccines
(1) Additionally, a previous Turkish study
supported our results, reporting a low
incidence of fatigue after Sinovac
vaccination (8.2%) 3,

In our study, the incidence of muscle pain
was significantly higher following Pfizer
vaccine administration (50.7%), with no
reported cases among those who received
Sinopharm, Sinovac, Moderna, or Johnson
vaccines (p < 0.001). While some studies
reported no muscle pain incidence after
Pfizer vaccination, others documented a

high incidence, reaching up to 70% (& 19,
Notably, a previous review did not report
the incidence of myalgia for Sinopharm,
Sinovac, or Moderna vaccines, consistent
with our findings ©.

Our findings indicated an increased
incidence of joint pain associated with the
Pfizer vaccine (33.3%), with no reports of
this adverse event in individuals receiving
Johnson, Moderna, Sinovac, Sinopharm,
or Sputnik vaccines. A study reported a
3.06% incidence of joint pain after Pfizer
vaccination, closely aligned with our
findings @Y. Our results were consistent
with another study in demonstrating a
weak association between  Sinovac,
Sinopharm, and Johnson vaccines and
joint pain ©. However, another study
reported a 24% incidence of joint pain
after Sputnik vaccine @9,

In our study, Pfizer vaccination was
associated with a significant increase in
cough incidence (34%), while only 3.3%
of Astra vaccine recipients experienced
this adverse event, and it was absent in
recipients of the other five vaccines. Other
studies reported lower cough rates after
Pfizer vaccination, ranging from 3.3% to
4.3%, with one study focusing on
persistent cough @?. An Iragi study noted
a 4.5% cough incidence after Astra
vaccine @, and cough was found to be
uncommon after CoVid vaccination, not
occurring with Astra or Sinopharm
vaccines @3,

Additionally, Astra vaccine was linked to a
10% incidence of pharyngitis, compared to
7.3% with Pfizer, and this adverse event
was absent in recipients of the other five
vaccines.  Another  American  study
reported a 5% incidence of similar adverse
events after Pfizer or Moderna vaccination
@4 and a 30% incidence was reported in
patients  developing  post-vaccination
thyroiditis following various COVID
vaccines @),

In our study, only five individuals
developed epistaxis after Astra vaccine
administration (3.3%). No individuals
developed the same event after the other



vaccine types. A study reported that two
patients developed the same complications
after receiving Pfizer and Vaxzevria
vaccines. Nonetheless, that event occurred
secondary to the development of severe
immune thrombocytopenia after
vaccination

In the current study, anosmia was reported
in 3.3% of individual receiving Astra
vaccine, with no similar complaint from
individual receiving the other vaccines. A
study reported the incidence of smell
abnormalities in five out of six cases, four
of them received Astra vaccine, while the
remaining one received Pfizer vaccine @7
Our findings showed that dizziness
occurred in 33.3% of individuals receiving
Pfizer vaccine compared to 10% of
patients receiving Astra vaccine. That
event was never reported by the remaining
five vaccine groups. In the previous case
series which included 30 patients receiving
either Pfizer or Moderna vaccines, eight
patients reported dizziness (26.67%) 9.

In the current study, drowsiness was
reported by 3.3% of the Astra group,
versus no individuals in the remaining six
groups. In contrast to our findings,
drowsiness has been also reported after
covid vaccination, but it was described
after Pfizer vaccine %39,

In the current study, only 3.3% of
individuals  receiving Astra  vaccine
reported appetite loss, which was never
reported with the other six vaccinations. A
study reported that appetite loss occurred
after Astra vaccination. Nonetheless, the
gu)thors did not report its exact incidence
1

Our findings showed the increased
incidence of nausea and vomiting in
association with Astra vaccine (3.3% for
each complication). These two adverse
events were not reported with the
remaining six vaccines. A study reported
an incidence of 13% for the same
complication when Astra vaccine was
given 10,

In the current study, abdominal pain was
reported by 3.3% of individuals receiving

DOI: 10.21608/bmfj.2024.252023.1963
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Astra vaccine, while no subjects receiving
the other six vaccines reported the same
complication.

In line with our findings, a study reported
that the most common digestive symptom
was abdominal pain, whereas the most
common complication was enterocolitis.
Digestive symptoms mainly occurred
following administration of the first
vaccine dose, with symptom onset usually
occurring within one day. Among the mild
cases, the proportion of women was high,
and the proportion of men was high among
the severe cases. Astra vaccine resulted in
more adverse reactions after vaccination
than Pfizer one ©2),

The proposed hypothesis is that
transcribed viral spike protein binds to
cells in the GI tract in a manner similar to
that of the actual wvirus, promoting
dysbiosis and inflammation. Hence, the
vaccine is able to produce various Gl
symptoms in recipients, similar to patients
infected with SARS-CoV-2. However, this
hypothesis needs to be further explored in
clinical trials G,

Our findings showed a significant increase
in the incidence of diarrhea after Astra
vaccination (15%), which was nor
encountered with the remaining six
vaccines. Azimi and his coworkers
reported an incidence of 11.8% for the
same complication after Astra vaccination
(19 which is near our findings.

A study reported a 15% incidence for the
same adverse event after Sputnik
vaccination @V,

In our study, constipation was reported by
3.3% of subjects receiving Astra vaccines,
which was never reported by individuals
receiving the other vaccine types. There is
a paucity of clinical studies connecting
Astra vaccine with the incidence of
constipation.

A study reported the incidence of the same
adverse event in 1% of their Sinopharm-
receiving subjects ©4. Another study
reported an incidence of 1.7% for the same
event after Pfizer vaccine @,
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Our findings revealed the increased
incidence of allergic complications like
skin rash, eye lid swelling, and eye redness
in association with Astra vaccination.
Neither of these manifestations were
reported in the remaining six vaccines.

A study reported the incidence of eye lid
edema in three patients after receiving
Pfizer vaccine. it is possible that the
COVID-19 vaccine caused complement
activation that increased complement
mediators within the plasma and tear film,
resulting in eyelid edema ©®, That was not
the case in our study as none of our Pfizer
receiving individuals developed that
complication.

Our study is the first to compare the seven
Covid vaccines applied in Egypt.
However, it has some limitations. First,
our observations included a limited
number of participants, mainly from
Benha city. Second, the observed adverse
reactions were based on the patient’s self-
reported data, which might result in
misclassification or an information bias.
Also, our study did not define the
incidence of these complications after the
first or second doses. These drawbacks
should be well handles in the upcoming
studies.

This research did not receive any specific
grant from funding agencies in the public,
commercial, or not-for-profit sectors.
Author contribution.

Authors contributed equally in the study.
Conflicts of interest.

No conflicts of interest.

Conclusion

Our study revealed that the most common
side effects of corona vaccines in Egypt
were headache, fever, fatigue, muscle pain,
and joint pain. These side effects were
more common after vaccination with the
Astra vaccine, followed by the Moderna
vaccine. Other side effects that were more
common after the Astra vaccine included
cough, pharyngitis, nasal congestion,
epistaxis, anosmia, dizziness, drowsiness,
appetite loss, nausea, vomiting, abdominal
pain, diarrhea, and constipation. Allergic
complications like skin rash, eye lid
swelling, and eye redness were also more
common after the Astra vaccine.

Sources of funding.
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