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ABSTRACT

Background and Purpose: COVID-19 vaccine side effects predominantly affect public confidence in
vaccination. Therefore, this study evaluated the rate and severity of adverse reactions associated with
the COVID-19 Sputnik V vaccine among tertiary healthcare providers in an academic medical center.

Materials and Methods: This retrospective observational study was carried out from March 2021
to August 2021 among Imam Khomeini Hospital Complex healthcare workers, a tertiary referral
healthcare center affiliated with Tehran University of Medical Sciences. Participants provided
demographic and clinical information through a validated questionnaire after being interviewed. The
frequency, severity, and outcome of all reactions after vaccination were recorded. The study utilized
SPSS software, version 24.0 to conduct descriptive statistics on baseline variables and inferential
statistics to examine associations between vaccine side effects and gender, medical history, and
COVID-19 history of the participants. Additionally, ordinal regression analysis was employed to
identify factors predicting the severity of adverse effects after the first and second doses of the
Sputnik V vaccine.

Results: A total of 372 participants (54.3% female) with a mean age of 36.5+9.18 years were
recruited. The rate of at least one side effect was 77.15% and 57.8% after the first and second
doses, respectively. The most common side effects among participants were myalgia (48.4% after
the first and 28.2% after the second dose), injection site pain (26.3% after the first and 12.6% after
the second dose), and fever (19.6% after the first and 12.9% after the second dose). The higher rate
of fever and myalgia after the first dose was observed among subjects with a history of COVID-19.

Conclusion: Among healthcare workers, the side effects following the first and second doses
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Introduction

cluster of pneumonia of unknown etiol-

ogy was discovered in Wuhan City, Hubei

Province, China, in December 2019 [1].

Afterward, a novel coronavirus (initially

named 2019-nCov) was found responsible
for this unusual viral pneumonia outbreak [2]. This virus
was named severe acute respiratory syndrome corona-
virus-2 (SARS-CoV-2), and the disease was called coro-
navirus disease 2019 (COVID-19) by the World Health
Organization (WHO) [3]. SARSCoV2 is an enveloped
positive-sense single-stranded RNA virus [4]. The virus is
highly contagious and is mainly transmitted by respira-
tory droplets and aerosols, direct contact with mucous
membranes of infected persons and surfaces, and prob-
ably the fecal-oral route [5, 6]. The initial clinical symp-
toms of COVID-19 are the same as other viral pneu-
monia, with varying degrees of severity. Typical clinical
manifestations of COVID-19 are fever, dry cough, dys-
pnea, headache, fatigue, anorexia, myalgia, and pneu-
monia [2, 7]. The disease may progress to respiratory
failure (owing to alveolar damage) and even death [1].
Some critically ill patients initially have mild symptoms
of low-grade fever and mild cough but rapidly deterio-
rate. The pathophysiology involved with this rapid prog-
ress in these patients remains to be determined [8].
Complications of COVID-19 can include dysfunction of
the heart, brain, lung, liver, kidney, and coagulation sys-
tem. Hospital mortality from COVID-19 is about 15% to
20% [9]. There is no specific, highly effective treatment
for COVID-19. Most existing treatments for COVID-19
have focused on a combination of supportive therapy,
using antivirals and anti-inflammatory drugs with con-
flicting results [10].

Therefore, the best approach to treat COVID-19 is
through proper prevention and management measures
[11, 12]. Intervention modalities such as vaccinations
effectively control infectious diseases, including the
COVID-19 pandemic [11, 13]. The relationship between
public health activity and the control of disease trans-
mission is evident. Most countries have implemented
multiple infection control measures, so it is difficult to
define the relative benefit of each. The WHO recom-
mends vaccination against SARS-CoV-2 to mitigate the
COVID-19 pandemic [9, 14]. Vaccination, combined
with non-pharmaceutical interventions, is the best way
to control the pandemic, which comprises testing, con-
tract tracing, and up-to-date anti-COVID-19 treatments
[15, 16].
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Several approved and candidate vaccines for COVID-19
have been developed using different platforms [17]. Sput-
nik V is a COVID-19 vaccine, which is a viral two-dose vector
vaccine based on two human adenoviruses. It is adminis-
tered in two doses, separated by at least 21 days. The first
component contains a recombinant adenovirus type 26
vector, and the second dose contains a recombinant ad-
enovirus type 5 vector. Both vectors carry the gene for the
full-length SARS-CoV-2 spike glycoprotein (rAd26-S and
rAd5-S) [14]. The Russian Ministry of Health registered it
as Gam-COVID-Vac in August 2020 and starting from De-
cember 2020, it will be mass-distributed in several coun-
tries. The effectiveness of the Sputnik V vaccine against
COVID-19 has been announced to be 91.6%. However, it
may be less effective in the elderly or patients with im-
munodeficiency [18, 19]. In this study, local and systemic
flu-like reactions were more common in the vaccine group,
and no serious adverse events were deemed related to the
vaccine. The safety and high tolerability profile of the Sput-
nik V vaccine were demonstrated in the preliminary and
interim results of the ongoing ROCCA study [20].

The information about possible vaccine-related ad-
verse effects in the actual world among healthcare
providers is still imprecise. Evidence from clinical trials
preceding approval is necessary but not adequate to
determine the safety of vaccines. The safety should be
evaluated in a real-world setting, focusing. Therefore,
this study’s primary objective was to estimate the prev-
alence of Sputnik V COVID-19 vaccine-associated side
effects among healthcare workers in a teaching hospital
in Tehran City, Iran. The results of this study will be reas-
suring to those who are fearful of the Sputnik V COV-
ID-19 vaccine. So, this study aimed to provide evidence
on the side effects of the Sputnik V COVID-19 vaccine
among female and male healthcare providers after re-
ceiving the first and second doses.

2. Materials and Methods
Study design, setting, and participants

This survey was considered a cohort retrospective
study from March 2021 to August 2021. It aimed to
evaluate the prevalence of the various side effects fol-
lowing the completion of the Sputnik V dose schedule
(had received both the first and second dose) among
healthcare workers of tertiary referral care, academic
medical center hospital, Imam Khomeini Hospital Com-
plex affiliated to the Tehran University of Medical Sci-
ences. All the healthcare workers of the hospital who
had received the COVID-19 vaccination within the speci-
fied period were included in this study if they consented.
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After initial approval of the study and obtaining con-
sent form, each participant’s demographic and clinical
characteristics were received. No financial incentives or
compensations were given to the participants through-
out the study. The participants who declined consent
were not permitted to enroll in the survey. The par-
ticipants could withdraw from the study at any time in
line with stipulations of the World Medical Association
(WMA) Declaration of the Helsinki ethical principles [21].

The study data were gathered via phone calls or in-
terviews during the first 3 months after vaccination.
The study questionnaire was developed based on the
WHO'’s “causality assessment of an adverse event fol-
lowing immunization” manual [22]. The data of each
person were collected via the questionnaire of multi-
ple-choice items in which all required information was
included. The questionnaire included three sections. In
the first section, demographic questions such as gender,
age, education level, and employment were included.
The second section reviewed the participant’s chronic
conditions and medical/drug/social/habitual history,
such as the history of any specific disease (i.e. diabetes,
hypertension, cardiovascular diseases, cancer, autoim-
mune diseases, and chronic respiratory diseases), his-
tory of documented COVID-19 infection (positive PCR
or involvement of lung), history of other vaccinations
during the previous year of vaccination and history of
allergic reactions to vaccination. The last section related
the rate, severity, and other characteristics of vaccine-
related side effects after each dose, such as local, al-
lergic, and organ-specific side effects. This survey was
designed based on previous extensive literature search
studies on the expected post-COVID-19 vaccine adverse
effects. It was validated by a group of experts who pro-
vided feedback on the different items of the survey. The
survey questions were multiple choice and were cre-
ated in Persian and English.

Statistical analysis

All statistical tests were executed using the SPSS soft-
ware, version 24 (SPSS Inc. Chicago, IL, USA). Primar-
ily, descriptive statistics were performed on the demo-
graphic variables, medical history, COVID-19-related
history, and other baseline variables. These data and
the rate of vaccine side effects after each dose were
represented by frequencies, percentages, MeanzSD.
Associations between adverse effects of the COVID-19
vaccine reported by participants’ gender of the includ-
ed population (female vs male) and medical history and
COVID-19 history were investigated using the chi-square
test. P<0.05 was considered statistically significant at a
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95% confidence interval. Ordinal regression was used to
identify various factors that could predict the severity of
adverse effects after the first and second Sputnik V vac-
cines. The logit model was used for this purpose.

Results
Demographic characteristics

A total of 372 participants with eligible criteria filled
in the questionnaire properly during the study period
and were included in the final analyses. The Mean+SD
age of all participants was 36.5+9.18 years. Also, 202
participants (54.3%) were female. The MeanSD ages
of female and male subjects were 34.91+8.32 and
38.38+9.18 years, respectively. Table 1 presents the
baseline demographic characteristics of the study popu-
lation.

The most prevalent chronic medical conditions were
hypertension (15%) and hypothyroidism (13%), as
shown in Table 1.

As shown in Table 1, 148 participants (39.8%) had been
previously infected by COVID-19 (confirmed by positive
PCR or history of lung involvement) (77 females and 71
males). The documented positive PCR was noted among
129 participants (65 in the female and 64 in the male
group). Fifty-five patients (29 females and 26 males) had
a history of lung involvement due to COVID-19 infection.
Also, 215(57.8%) had a history of influenza vaccination
during the previous year. Only 12 (3.2%) reported a his-
tory of considerable adverse reactions to other vaccines.

Reported side effects after the first dose of Sputnik V
COVID-19 vaccine

The prevalence of various adverse reactions to the
first dose of the Sputnik V COVID-19 vaccine in partici-
pants (female vs male) was presented in Table 2. A total
of 287 participants (77.15%) (172 in the female group
and 115 in the male group) reported having at least one
side effect following the first dose of the COVID-19 vac-
cine. In addition, 30 females and 55 males did not ex-
perience any side effects. All reported side effects were
considered grade 1 or 2, and no severe cases requiring
hospitalization or leading to permanent dysfunction or
death were noted. The most common side effects were
myalgia (180; 48.4%), followed by injection site pain (98;
26.3%), fever (73; 19.6%), headache (62; 16.7%), and
fatigue (47; 12.6%). The most frequent side effects fol-
lowing the first dose administration were more preva-
lent in the female group than the male group, with a
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Table 1. Demographic characteristics of the healthcare workers vaccinated with the sputnik V COVID-19

Cohort Participants

Female (n=202) Male (n=170) Total (n=372)
Characteristic
Percen
No. or ‘;i:;nt:gj No.or Percentage No.or Percentage
Mean Mean or SD Mean or SD
or SD
No. 202 54.3 170 45.7 372 100
Age (y) 34.91 8.32 38.38 9.18 36.5 9.18
Diabetes 1 0.5 4 24 5 13
Hypertension 7 35 8 4.7 15 4
Other cfardiovascular 3 15 3 18 6 16
diseases
Migraine 4 2 0 0 4 1.1
Other neurologic 0 0 1 0.6 1 03
disorders
Autoimmune disease 2 1 0 0 2 0.5
Hypothyroidism 10 5 3 1.8 13 3.5
Medical history
Use of hormonal agents 1 0.5 0 0 1 0.3
Use of
immunosuppressive 1 0.5 1 0.6 2 0.5
agents
Drug allergy 12 5.9 5 29 17 4.6
Vaccine allergy 1 0.5 0 0 1 0.3
Food allergy 21 104 9 5.3 30 8.1
Seasonal allergy 29 144 18 10.6 47 12.6
Malignancy or
transplantation history 0 0 0 0 0 0
Past COVID-19 infection 77 38.1 71 41.8 148 39.8
Past COVID-19 history Positive PCR 65 320.18 64 37.65 129 34.7
Lung involvement 29 14.36 26 15.29 55 14.8
Influenza vaccine 122 60.4 93 54.7 215 57.8
Pneumococcal vaccine 0 0 2 0.5
History of other vaccina-
tion in the previous year i i
p Yy Human pap.lllomawrus 5 25 2 12 7 19
vaccines
Tetanus 1 0.5 1 0.6 2 0.5
History of reaction to other vaccines 9 4.5 3 1.8 12 3.2

Khalili H, et al. Prevalence of Sputnik COVID-19 Vaccine Side Effects. Iran J Health Sci. 2024; 12(1):27-38.



https://jhs.mazums.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en

Iranian Journal of Health Sciences

Table 2. Prevalence of the side effects after the first dose Sputnik V COVID-19 vaccine among 2 groups of participants (females vs males)

Side Effect No. (%) P
(After the 1% Dose) Female (n=202) Male (n=170) Total (n=372)
Any injection site reaction 9(4.5) 3(1.8) 12(3.2) 0.143
Pain at the vaccination site 68(33.7) 30(17.6) 98(26.3) <0.001
Axillary lymphadenopathy 2(1) 0(0) 2(0.5) 0.193
Fever 54(26.7) 19(11.2) 73(19.6) <0.001
Urticaria/Rash 2(1) 0(0) 2(0.5) 0.193
Angioedema 0(0) 0(0) 0(0) -
Hair loss 1(0.5) 0(0) 1(0.3) 0.358
Chest pain 3(1.5) 1(0.6) 4(1.1) 0.403
Dyspnea 2(1) 1(0.6) 3(0.8) 0.666
Cough 1(0.5) 0(0) 1(0.3) 0.358
Fatigue 25(12.4) 22(12.9) 47(12.6) 0.870
Myalgia 119(58.9) 61(35.9) 180(48.4) <0.001
Arthralgia 15(7.4) 4(2.4) 19(5.1) 0.027
Ostealgia 2(1) 1(0.6) 3(0.8) 0.666
Back pain 6(3) 1(0.6) 7(1.9) 0.092
Polydipsia 1(0.5) 1(0.6) 2(0.5) 0.903
Nausea 14(6.9) 6(3.5) 20(5.4) 0.147
Vomiting 8(4) 2(1.2) 10(2.7) 0.098
Abdominal pain 3(1.5) 1(0.6) 4(1.1) 0.403
Anorexia 2(1) 0(0) 2(0.5) 0.193
Diarrhea 14(6.9) 3(1.8) 17(4.6) 0.017
Dysphonia 1(0.5) 1(0.6) 2(0.5) 0.903
Headache 40(19.8) 22(12.9) 62(16.7) 0.077
Dizziness 15(7.4) 5(2.9) 20(5.4) 0.056
Otalgia 2(1) 0(0) 2(0.5) 0.193
Eye pain 1(0.5) 1(0.6) 2(0.5) 0.903
Blurred vision 0(0) 0(0) 0(0) -
Tachycardia 12(5.9) 3(1.8) 15(4) 0.041
Bradycardia 0(0) 0(0) 0(0) -
Hypotension 3(1.5) 0(0) 3(0.8) 0.111
Hypertension 0(0) 0(0) 0(0) -
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statistically significant difference in the case of fever
(26.7% vs 11.2%, P<0.001), injection site pain (33.7%
vs 17.6%, P<0.001), fever (26.7% vs 11.2%, P<0.001),
myalgia (58.9% vs 35.9%; P<0.001), arthralgia (7.4% vs
2.4%, P<0.027) and diarrhea (6.9% vs 1.8%, P=0.017). As
shown in Table 3, the most reported side effects among
the male participants were grade 1 (82 cases, 71% of
adverse effects) rather than grade 2 (33 cases, 29% of
adverse effects), and no medical treatment was need-
ed. However, in the female group, the rate of grade 2
adverse effects (84 cases, 49%) was approximately simi-
lar to the rate of grade 1 adverse effects (88 cases, 51%).

Reported side effects after the second dose of Sputnik
V COVID-19 vaccine

Table 4 presents various side effects following the sec-
ond Sputnik V COVID-19 vaccine dose.

The overall number of cohort participants that re-
ported at least one side effect after administering the
second dose of vaccine is 215 (57.8%; 126 in female and

Iranian Journal of Health Sciences

89 in male participants). No side effects were noted in
157 patients (76 female and 81 male cases). Three and
one cases of grade 3 side effects were reported in the
female and male cohorts, respectively. No case of grade
4 and life-threatening side effects or death was seen.
The most common side effects among participants
were myalgia (28.2%), fever (12.9%), injection site pain
(12.6%), and headache (11.8%). The characteristics of
the reported side effects are shown in Table 3. Totally,
the rate of most side effects in the female group was
higher than in the male group. However, this difference
was not statistically significant. The most reported side
effects in the female patients were grade 1 (86 cases,
68.2% of side effects), then grade 2 (37 cases, 29.4%)
and grade 3 (3 cases, 2.4%). Among the male cohort,
the rate of grade 1 side effects (71 cases; 79.8%) was
higher than grade 2 (17 cases; 19.1%) and grade 3 (one
case; 1.1%).

Table 3. The characteristic of the reported side effects following Sputnik V COVID-19 vaccination among 2 groups of participants (females vs males)

No. (%)
Variables P
Female (n=202) Male (n=170) Total (n=372)
No ADR reported 30(14.8) 55(32.3) 85(22.8) -
Grade 1 88(43.6) 82(48.2) 170(45.7)
Severity of ADR
following the first dose Grade 2 84(41.6) 33(19.5) 117(31.5)
administration 0.001
Grade 3 0(0) 0(0) 0(0)
Grade 4 0(0) 0(0) 0(0)
No ADR reported 76(37.6) 81(47.6) 157(42.2) .
Grade 1 86(42.6) 71(41.8) 157(42.2)
Severity of ADR following
the second dose Grade 2 37(18.3) 17(10) 54(14.5)
administration 0.167
Grade 3 3(1.5) 1(0.6) 4(1.1)
Grade 4 0(0) 0(0) 0(0)
Life-threatening ADR 0(0) 0(0) 0(0) -
Need for hospitalization
due to ADR 0(0) 0(0) 0(0) .
Death 0(0) 0(0) 0(0) -
Number of ADRs that
occurred in the first week LR i s .
. Uncertain 1 1 2
Causality assessment of 0.849
ADR . ’
Certain 182 139 324
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Table 4. Prevalence of the side effects after the second dose Sputnik V COVID-19 vaccine among 2 groups of participants (females vs males)

Side Effect (After the 2" No. (%) p
Dose) Female (n=202) Male (n=170) Total (n=372)
Any injection site reaction 2(1) 0(0) 2(0.5) 0.193
Pain at the vaccination site 27(13.4) 20(11.8) 47(12.6) 0.643
Axillary lymphadenopathy 0(0) 0(0) 0(0) -
Fever 32(15.8) 16(9.4) 48(12.9) 0.065
Urticaria/Rash 0(0) 1(0.6) 1(0.3) 0.275
Angioedema 0(0) 0(0) 0(0) -
Hair loss 0(0) 0(0) 0(0) 0.358
Chest pain 1(0.5) 0(0) 1(0.3) 0.358
Dyspnea 0(0) 0(0) 0(0) -
Cough 0(0) 0(0) 0(0) -
Fatigue 12(5.9) 10(5.9) 22(5.9) 0.981
Myalgia 62(30.7) 43(25.3) 105(28.2) 0.326
Arthralgia 2(1) 0(0) 2(0.5) 0.193
Ostealgia 0(0) 2(1.2) 2(0.5) 0.122
Back pain 2(1) 1(0.6) 3(0.8) 0.666
Polydipsia 1(0.5) 1(0.6) 2(0.5) 0.903
Nausea 42) 2(1.2) 6(1.6) 0.540
Vomiting 0(0) 1(0.6) 1(0.3) 0.275
Abdominal pain 1(0.5) 1(0.6) 2(0.5) 0.903
Anorexia 0(0) 0(0) 0(0) -
Diarrhea 1(0.5) 4(2.4) 5(1.3) 0.121
Dysphonia 0(0) 0(0) 0(0) -
Headache 29(14.4) 15(8.8) 44(11.8) 0.100
Dizziness 6(3) 1(0.6) 7(1.9) 0.092
Otalgia 0(0) 0(0) 0(0) -
Eye pain 1(0.5) 0(0) 1(0.3) 0.358
Blurred vision 0(0) 0(0) 0(0) -
Tachycardia 2(1) 1(0.6) 3(0.8) 0.666
Bradycardia 0(0) 0(0) 0(0) -
Hypotension 2(1) 1(0.6) 3(0.8) 0.666
Hypertension 0(0) 1(0.6) 1(0.3) 0.275
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Table 5. The association between rate of occurrence of ADR with medical history

The Specific ADR With Significant
Specific Medical History Association in Subject With/Without Dose Correlated to the ADR P
Specific Medical History

Diabetes Myalgia 1 dose 0.029
Arthralgia 2" dose 0.001
Hypertension
Ostealgia 2" dose 0.001
Migraine Pain at the vaccination site 1 dose 0.001
Autoimmune disease Back pain 1t dose <0.001
Urticaria/Rash 1% dose <0.001
Hypothyroidism Myalgia 1 dose 0.036
Tachycardia 1 dose 0.034
Urticarial/Rash 1t dose 0.002
Injection site reaction 1t dose 0.001
Previous drug allergy Arthralgia 1% dose 0.016
Dizziness 1 dose 0.022
Hypotension 1t dose 0.017
Injection site reaction 1t dose 0.029
Urticarial/Rash 1t dose 0.029
Previous food allergy Polydipsia 1 dose 0.029
Polydipsia 2" dose 0.029
Anorexia 1** dose 0.029
Back pain 2" dose 0.005
Seasonal allergy Eye pain 2" dose 0.008
Hypertension 2" dose 0.008
Subjects with a history of COVID-19 infec- Fever 1% dose 0.034
tion Myalgia 1% dose 0.001
Allaiely @ Iur(1:goi\r/1|vDo_I\1/gment dusie Chest pain 1+ dose 0.024
History of influenza vaccination in the Pain at the vaccination site 1* dose 0.014
previous year Tachycardia 1%t dose 0.021
ilkely @7 pneumoc_occal jecaieenln Pain at the vaccination site 1** dose 0.018
the previous year
Urticaria/Rash 1 dose <0.001
History of_ human papillc_>mavirus vaccina- Arthralgia 1% dose 0.004
tion in the previous year
Dizziness 2" dose 0.015
History of tetanus vaccination in the previ- Back pain 1% dose <0.001

ous year
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Association between COVID-19 vaccine side effects and
medical history

The association between the composite variables of
side effects and past medical conditions was investi-
gated (Table 5).

Interestingly, among the subjects with a history of CO-
VID-19, the rate of fever after the first dose (P=0.034)
and myalgia after the first dose (P=0.001) was higher
than subjects without a history of COVID-19. A higher
rate of chest pain after the first dose (P=0.024) was seen
in cases with a history of lung involvement. Among pa-
tients with a history of influenza vaccination in the pre-
vious year, the rate of pain at the vaccination site after
the first dose (P=0.014) and tachycardia after the first
dose (P=0.021) was higher. A higher rate of pain was
seen following the first vaccination dose in subjects
with a previous history of pneumococcal vaccination
(P=0.018). The last vaccination with HPV was associ-
ated with a higher rate of urticaria/rash (P<0.001) and
arthralgia (P=0.004) after the first dose and dizziness
(P=0.015) after the second dose.

Among the examined variables, the sex of the subjects
(estimate=-0.923, P=0.001) and the history of COVID-19
infection (estimate=0.816, P=0.002) had a significant
association with predicting the severity of the adverse
effects after the first dose in this model. To predict the
severity of adverse effects after the second dose, the
subjects’ sex (estimate=-1.34, P=0.010) and status of
hypertension history (estimate=2.075, P=0.039) were
considered significant.

Discussion

The present study reports the possible adverse reac-
tions after receiving Sputnik V COVID-19 vaccination.
In this study, at least one side effect with the Sputnik
V vaccine was reported at 77.15% following the first
dose and 57.8% following the second dose among the
372 vaccinated healthcare workers. The most common
side effects following the first dose were myalgia, injec-
tion site pain, fever, and headache. Regarding the as-
sociation between participants’ sex and reported side
effects, the post-first dose reported side effects were
more prevalent in the female group. In contrast, the
association between sex and side effects was not sig-
nificant after the second dose. The most common dose
side effects following the second dose were myalgia, fe-
ver, injection site pain, and headache. The severity of
most adverse reactions was mild to moderate (grades
1 and 2). No serious case requiring hospitalization was

January 2024, Vol 12, Issue 1

reported. Three and one cases of grade 3 side effects
were reported after the second dose in the female and
male cohorts, respectively. No case of grade 4 and life-
threatening side effects or death was seen. Most of the
post-first-dose administration side effects were more
and reported side effects.

These results are almost identical to the data obtained
from the phase 1/2 studies [19] and phase 3 [18] Sputnik
V vaccines. In a non-randomized phase 1/2 studies from
Russia, the most common systemic and local reactions
were pain at the injection site, hyperthermia, headache,
asthenia, and muscle and joint pain. Most systemic and
local reactions were mild. No serious adverse events
were reported, and all participants were clinically well
throughout the study. In a randomized controlled phase
3 trial in Russia, which recruited 21977 volunteers, the
most common adverse events were flu-like illness, in-
jection site reactions, headache, and asthenia. Also,
most of the reported adverse events were grade 1. Also,
451(5.66%) were grade 2, and 30 (0.38%) were grade 3.
In this study, no serious adverse events were associated
with vaccination.

The results of the ROCCA study [20] that evaluated the
safety of the Sputnik V vaccine of 2558 vaccine recipi-
ents in the Republic of San Marino using active surveil-
lance were close to our study. Hypertension was the
most frequent coexisting condition, similar to our result.
In this study’s interim analysis and early result, the main
symptoms were local pain, asthenia, headache, and ar-
thralgia. However, the rate of adverse effects following
the second dose (66.8%) was more than the first dose
(53.3%), contrary to our study, in which the rate of side
effects was higher after the first dose. This difference in
result may be due to various factors that could affect the
rate of reported side effects, such as the status of the in-
cluded population (healthcare providers vs overall popu-
lation) or the age of the participants (young vs older).
No serious adverse events and no deaths were reported,
and about all reported AEFI (adverse event following im-
munization) were mild or moderate and or lasted less
than 48 hours, and in more than two-thirds of cases, did
not need any medication. Overall, in agreement with the
result of our studies, this analysis suggests that Sputnik
V has a high tolerability profile regarding short-term side
effects in the population aged >60 years.

As mentioned previously, most reported side effects
following the first dose administration, such as fever,
injection site pain, fever, myalgia, arthralgia, and diar-
rhea, were more prevalent in the female group. Similar
to this result, a study in Buenos Aires and Argentina on
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the incidence of early events supposedly attributable
to vaccination or immunization that occurred in 707
healthcare workers [14] reported a higher rate of side ef-
fects in females. This study’s most reported side effects
were muscle pain, local reactions (including pain, red-
ness, and swelling at the injection site), fever, and diar-
rhea. In this study, 5% had serious adverse events, and
one participant had to be hospitalized, inconsistent with
our observation. Our study investigated the association
between the rate of various side effects and past medi-
cal conditions. The rates of arthralgia and ostealgia after
the second dose were significantly higher in participants
with a history of hypertension. In addition, a higher rate
of urticaria/rash, myalgia, and tachycardia was seen af-
ter the first dose among hypothyroid cases. The par-
ticipants with a history of migraine experienced a higher
rate of pain at the injection site.

Interestingly, a significant association was detected
between a history of drug allergy and the rate of urti-
caria/rash, injection site reaction, arthralgia, dizziness,
and hypotension after the first dose. The relationship
between the history of COVID-19 infection and the rate
of side effects was also investigated. Remarkably, the
rate of fever and myalgia after the first dose was higher
in subjects with a history of COVID-19, and the rate of
chest pain after the first dose was higher if the history
was positive for lung involvement due to COVID-19. The
association between adverse reactions following the
COVID-19 vaccine and the previous infection of SARS-
CoV-2 was also seen in several studies [23-26]. The sex
of the person and history of COVID-19 infection and hy-
pertension could help us to predict the severity of side
effects after COVID-19 vaccination based on our results.

Conclusion

These data generally show that the heterologous vac-
cine based on rAd26-S and rAd5-S is safe, well-tolerated,
and does not cause serious adverse events in a healthy
adult. However, limitations of our study, including the
low number of participants, a specific population of
subjects (health care providers), and a limited age range
of participants, should be considered. Further research
is needed to evaluate the safety of various vaccines
in diverse and larger populations with variable demo-
graphic and social characteristics.

Study strengths and limitations

The main strength of our study was the slight chance
of non-response bias, as it was an interview-based study
among the vaccinated healthcare population of the re-
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ferral hospital. In addition, this study evaluated the
various local and systemic side effects after both doses.
Various confounders that could affect the rate of side
effects were also investigated. The findings of this study
could provide useful insight concerning the high toler-
ability profile of the COVID-19 vaccine and may play an
essential role in reducing vaccine hesitancy among the
public. The sample size of our study was considered a
significant limitation. The safety profile of the Sputnik V
vaccine compared to other vaccines and among other
populations should be evaluated in further studies with
larger sample sizes across the country’s different re-
gions.
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