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ABSTRACT

Background: As a result of the COVID-19 pandemic, many vaccines were developed to
counter the disease, including the vector-based Sputnik V vaccine. This study aims to identify
the side effects of the Sputnik V COVID-19 vaccine in a medical center and compare the
results with the previous reports.

Methods: A questionnaire-based study was performed after the injection of the first and
second doses of the vaccine to assess the side effects experienced by the participants. It was
performed by reviewing similar previous studies.

Results: Injection site pain, muscle pain, fever, fatigue, chills, and headache were the most
common side effects of the vaccine. The incidence of major side effects decreased with age and
was lower in men. In our study and others, the incidence of side effects was decreased in the
second dose. In some studies, participants with a previous history of Severe Acute Respiratory
Syndrome Coronavirus 2 (SARSCOV-2) infection developed more side effects, especially
injection site pain, muscle pain, and fatigue.

Conclusion: Most studies agree with our reported results. Serious side effects of this vaccine
are rare and may be considered tolerable in adults.
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1. Introduction

he outbreak of Severe Acute Respiratory

Syndrome Coronavirus 2 (SARS-CoV-2)

infection has been one of the most chal-

lenging public health issues during the

past three years. As of April 29, 2022,
more than 510000000 confirmed cases of COVID-19,
including more than 6 200 000 deaths, were reported to
the WHO. As of April 29, 2022, 11163040177 vaccine
doses have been administered [1]. As of December 2020,
over 200 vaccine candidates for COVID-19 are being
developed. Of these, at least 52 candidate vaccines were
in human trials [2].

Three main approaches exist to designing a vaccine.
They differ in whether they use a whole virus or bacteri-
um, the parts of the germ that triggers the immune system,
or the genetic material that provides the instructions for
making specific proteins, rather than the whole virus [2].
Sputnik V vaccine or Gam-COVID-Vac is a recombinant
adenovirus (rAd) vector-based vaccine based on rAd type
26 (rAd26) and rAd type 5 (rAdS), both of which carry the
gene for SARS-CoV-2 full-length glycoprotein S (rAd26-
S and rAd5-S). rAd26-S and rAd5-S are administered in-
tramuscularly separately with a 21-day interval [3].

Like any other vaccine, the COVID-19 vaccine can
cause side effects, most of which are mild or moderate,
and go away on their own within a few days [4]. Though
several COVID-19 vaccines are available in Iran. Sput-
nik V COVID-19 vaccine was the first COVID-19 vac-
cine that has been used in Iran.

The present study was designed to identify the short-
term side effects of the Sputnik V COVID-19 vaccine
experienced by individuals receiving the first and second
doses. The second part of the study is a thorough review
of the article on the side effects of this vaccine and its
comparison with our results.

2. Materials and Methods

A prospective cross-section study was conducted
among healthcare workers of a general hospital in Teh-
ran City, Iran, who received their first and second dose
of vaccination with the Sputnik V COVID- 19 vaccine.
A structured questionnaire was created to record the
symptoms that developed after receiving their first and
second doses. The questionnaire was designed after an
extensive literature review on the side effects of various
COVID-19 vaccines. An open section was also provided
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for participants to report any unlisted symptoms experi-
enced by the participants.

Ethical approval was obtained from the Research Ethics
Committee of our institute (Code: IR.SBMU.RETECH.
REC.1400.197). This study was performed according to
the Helsinki Declaration, and all participants were given
informed consent. The inclusion criteria were healthcare
workers in Loghman Hospital who received the first and
second doses of Sputnik V COVID-19 vaccines without
any prior COVID-19 vaccination.

The statistics and epidemiology department examined
the reliability of the questionnaire. The first question
was asked at the time of the second dose of the vac-
cine to have better access to the recipients. Trained
physicians completed the questionnaires in a face-to-
face conversation. Two weeks after the injection of
the second dose, the second dose’s side effects were
questioned by telephone. Figure 1 shows the question-
naire’s translated sample.

The results of the questionnaire were interred to the in-
ternational Business Machines Corporation (IBM) SPSS
Statistics for Windows, v.26 (IBM Corp., Armonk, NY,
USA) sheet and reexamined by a second person. The
participants’ data were analyzed using SPSS 26 and de-
scriptive data analysis, paired and independent t tests,
Chi-square test, and linear regression modeling. Tableau
Software v.2019.4 was used for visualization. All results
were reported. P value less than 0.05 was considered sig-
nificant.

To identify the articles evaluating Sputnik V COVID-
19 vaccine, PubMed/Medline, Embase, and Google
scholar were screened for English-written articles. The
manuscripts published up to March 10, 2022, were in-
cluded.

3. Results

Three hundred and fifty-two questionnaires were filled out,
seven of which were excluded due to distortion; for follow-
up of the second dose, 20 patients were unreachable, and data
were included only for the side effects of the first dose. Out of
345 patients, 179 people (51.9%) were male and 166 people
(48.1%) were female. The mean age of the participants was
37.86+9.88 years (SD), ranging from 22 to 80 years. Fifteen
patients (4.3%) had high blood pressure, 6 people (1.7%) had
diabetes, 5 people (1.4%) had chronic heart disease, 2 people
(0.6%) had chronic respiratory disease, 2 people (0.6%) were
treated with corticosteroid, 1 person (0.3%) had chronic renal
disease, and none had chronic liver disease or cancer.
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Table 1. Side effects according to participant’s report and differences between the first and second dose

No.(%)
Variables
First Dose Second Dose Total P
Pain at injection site 122(35.4) 76(23.4) 198(29.5) <0.001
Muscle pain 155(44.9) 89(27.4) 244(36.6) 0.18
Fever 123(35.7) 70(21.5) 193(28.8) <0.001
Fatigue 100(29) 68(20.9) 168(25.0) 0.003
Chills 83(24.1) 43(13.2) 126(18.8) <0.001
Headache 62(18) 38(10.7) 100(14.9) 0.003
Nausea 17(4.9) 10(3.4) 28(4.1) 0.16
Dizziness 17(4.9) 10(3.1) 27(4.0) 0.22
Diarrhea 10(2.9) 2(0.6) 12(1.7) 0.05
Cough 7(2) 6(1.7) 13(1.9) 0.76
Abdominal pain 6(1.7) 6(1.8) 12(1.7) 1
Admission to hospital 4(1.2) 0(0) 4(0.05) 0.04
Vomiting 3(0.9) 1(0.3) 4(0.05) 0.32
Cutaneous reactions 0 0 0 =
Total 345 325 670
Il\r;lteegrcaatll?ll:';)l(lgig;zl oErfForensic Medicine
The most common side effect was pain at the injec- the participants, and our patients did not experience seri-
tion site (29.5%), muscle pain (36.6%), fever (28.8%), ous side effects, such as death or long admission. Four

fatigue (25%), chills (18.8%), and headache (14.9%) patients were hospitalized, all due to high fever and after
(Table 1). Other side effects occurred in less than 10% of the first dose injection. The hospitalized patients were

Table 2. Relation of age, gender, and previous SARSCOV-2 infection with the major side effects

No. No. (%)
Variables Age (y) Gender Previous Infection
20-30 31-40 241 P Male Female P Yes (81) No (264) P

Pain at injection site 40 28.90 21.94 0.015 18.91 38.76 <0.001 19(23.5) 103(39) <0.001
Muscle pain 42.94 35.78 33.67 0.051 29.81 43.20 0.62 39(48.1) 106(43.9) 0.328
Fever 40 27.52 19.39 0.002 29.17 28.99 0.45 36(44.4) 87(33) 0.005
Fatigue 28.82 26.61 18.37 0.240 19.55 30.77 <0.001 30(37) 70(26.5) 0.002
Chills 30.59 18.35 8.67 <0.001 18.59 19.53 0.84 25(30.9) 58(22) 0.003
Headache 22.35 11.93 13.27 0.082 10.26 19.82 <0.001 19(23.5)  43(16.3) 0.006
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Table 3. Comparison of the Incidence of the Most Common Side Effects Among Studies

No. (%)
Variables Number Pain at Muscle Next Most
of Partici- L. . R Fever Fatigue Chills Headache Common Side
Injection Site Pain
pants Effect
Our study 325 29.5 36.6 28.8 25 18.8 14.9 Nausea 4.1
Logunov et al. [4] 76 58 24 50 28 42 Joint pain 24
Pagotto et al. [5] 683 57 58 40 NA NA 33 Vomiting 2
Jarynowski et al. [6] 11,515 NA 46.57 46.57 33.54 23.02 24.79 Insomnia 5.21
~56(no exact ~35(no ~30(no Joint pain
Zareetal. [7] 238 value avail- 41.6 37.4 exact value NA exactvalue  ~20(no exact
able) available) available)  value available)
Ay eze 16.5/ Joint pain
Montalti et al. [8] ond dose 24.8/43.8 16/21.4 11.9/155 11.8/17.8 18' 1 18.5/21 16 5/21 9
2558/1288 : : :
Impaired ap-
Zhu et al. [9] 108 54 17 46 44 NA 39 petite 16
Baba";la'm?"d' et 3236 56.9 452 324 50.9 29.8 35.7 Joint pain 30.3
Houshmand et al. % .
1205/453 67.4 61.3 41.5 69 333 56 Arthralgia 36.4

[11]

NA: Not addressed.
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* In this study 1205 participants were vaccinated with three different vaccine brands of which, 453 persons received Sputnik

V vaccine.

averagely admitted 24 hours after the first dose injection
and were discharged 18 hours after admission. Rare side
effects were dyspnea (3 patients, 0.08%), sore throat (2
patients, 0.6%), increased heart rate (2 patients, 0.6%),
flushing, blurred vision, and chest pain (each in only one
patient). All side effects were decreased in the second
dose. The decrease was statistically significant for pain
at the injection site, fever, chills, headache, fatigue, and
hospitalization due to severe symptoms (Tablel).

Figure 2 shows the onset and duration of the three most
common side effects after the first and second dose. As
can be seen, the duration of side effects decreased in the
second dose. Concerning the onset of symptoms, the be-
ginning of fever and pain at the injection site was later
for the second dose, but the muscle pain started sooner at
the second dose. The incidence of the major side effects
decreased with age, which was statistically significant
for some (Table 2). The six main side effects, except fe-
ver, were more common in women, which were statisti-
cally significant for some of them (Table 2).

Individuals with a positive history of SARSCOV-2
infection (all confirmed with a previous positive poly-
merase reactive chain test for SARSCOV-2 experienced
a higher rate of main side effects, which were statistical-
ly significant for all six main side effects except muscle
pain (Table 2). The average Body Mass Index (BMI) of
our study population was 25.63+3.94. A significant rela-
tionship was observed between injection side pain and
BMI (P=0.012). The linear regression model was signifi-
cant (P=0.009), R? was 0.15, and B=0.014. The model
shows that an increase in BMI may result in a decrease
in injection site pain.

4. Discussion

The six most common side effects of the vaccine in our
study population were muscle pain, pain at the injection
site, fever, fatigue, chills, and headache. As shown in
Table 3, these side effects were similar to the most com-
mon ones in the other studies with different strengths [4-
11]. In all studies except the case, pain at the injection
site and muscle pain were the most common, and muscle

Eftekharian K , et al. Side Effects of Sputnik V Vaccine. JMTFM. 2022; 12(4):E38573
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COVID-19 YVaceine Side Effects Questionnaire

Fisrm M, Date of Complelion: Mame of vaccine: Dose: 1 23

Full Mame: Iate of Birh: Gender: Male T Female [—J
Height: Weight: Tel. Num.:

Dabetes Hisioey [ Chuonic Pubmenary Disease (] Active Cancer Under Treatment ]
Candiac [Hscase Hirllw_-': Chaonic Renal Disesse [ Immunoauppressive Divug vee ]

High Blood Pressuee Hisiory [~ Chronic Liver Discase ]

Whach of the following symptoms have vou experienced afler receiving the vaccine?

I. Fever

2. Chll

3. Muscle Pain

4. Ingection Site Pain
5. Hesdache

6. Diesiness

7. Fatigue

B. Abdominal Poin
9. Nauses

10, Vomiting

11, Dharchea

12. Cough

13, Skin Changes

14, Severe Symploms leadmg

to hospitalization

Omset alter injection”
Chset alter injection™
Umsct alter injection?
Cmset after injection?
Crset alter injecticon™
Chset alter injection
Cmset after injection?
Cmiset after injection?
Cmset after injection?
Umset alter injection”
Omset alter injection
Chaset afber injection ™
Ohset alter injection?

gobobbooooobid

Omset alter injection?

Have vou experienced other Crmset after injection?

significant sympioms?

Comioosterodd Use More Than Ome

Adpath

Draration?
Draration
Draration?
Draration
Drrateca ™
Drarateon?
Draration?
DCraration?
Craration
Draration?
Daratiom®
Drarageon?
Daration?
Drration”

CrarationT

Figure 1. Vaccine Questionnaire Translated Sample
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Figure 2. The onset and duration of three major side effects in hours. box plot with 95% intervals

pain and fever were the highest among systemic reac-
tions.

In our study, all side effects decreased at the second dose
and were statistically significant for injection site pain,
fever, chills, headache, and fatigue (Table 1). Housh-
mand et al. [11] did not work on this difference. Pagotto
[5], Zare [7], Zhu [9], and their colleagues reported only
the side effects after the first dose. Jarynowski et al. [6]
and Babamahmoodi et al. [10], like our study, found
more side effects after the first dose. However, Montalti
and colleagues [8] and Logunov et al. [4] reported more
local and systemic reactions after the second dose.

As can be seen in Table 2, the incidence of the major
side effects seems to decrease with age. This decrease
was statistically significant for injection site pain, fever,
and chills. In Logunov [4], Zhu [9], and Houshmand
[11] et al.’s study, the age difference was not specified.
In agreement with ours, other studies found fewer events
for younger individuals [5-8, 10]. The difference in age-
related side effects was statistically significant for those
younger than 55 years in Pagotto et al. [5] and younger
than 38 years in Babamahmoodi et al. [10] studies.

As shown in Table 2, the incidence of the major side
effects, except fever, seems to be higher in females. This
difference was statistically significant for injection site
pain, fatigue, and headache. Pagotto [5], Jarynowski [6],
and Babamahmoodi et al. [10], in concordance with our
study, reported more side effects in women. Other avail-
able papers have not worked on the gender difference
[4,7-9, 11].

Cutaneous adverse reaction outside the injection site is
not common for Covid-19 vaccines and has been report-
ed mostly for Pfizer-BioNTech and Moderna’s mRNA-
1273 vaccines [12]. No cutaneous adverse reaction was
seen in our studied population (Table 1). It was a rare
event in the other articles concerning the Sputnik V vac-
cine. Babamahmoodi et al. [10] reported 2.3% rash in
their study. Houshmand and colleagues [11] reported
mild allergic reactions in 0.93% of their cases without
further description. Logunov and colleagues [4] reported
mild hives in 1.3% of their cases.

We had four hospitalizations (0.05%), all due to high
fever, and no other serious side effects were observed in
our study population. Pagotto et al. [5] reported that 5.1%
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of the cases needed medical assessment, one was hos-
pitalized (0.1%) due to an acute abdomen that resolved
favorably without surgery, and the other ones’ problems
were unexplained. Babamahmoodi and colleagues [10]
reported anaphylactic shock in 0.1% of their cases im-
mediately after the first dose of the vaccine. The other
reviewed articles reported no serious event, hospitaliza-
tion, or death. Based on our findings and the literature
results, the incidence of serious side effects of this vac-
cine was very low.

In our study, participants with a history of PCR-posi-
tive SARSCOV-2 infection had a higher rate of major
side effects, which were statistically significant for all six
main side effects except muscle pain (Table 2). Baba-
mahmoodi and colleagues [10] stated that their partici-
pants with previous SARSCOV-2 infection experienced
a significantly higher rate of pain at the injection site and
some systemic side effects, such as body pain, fatigue,
and weakness. However, some systemic side effects, such
as fever, headache, and joint pain were significantly less
common in the participants with previous SARSCOV-2
infection. Houshmand and colleagues [11] reported
that individuals with a history of COVID-19 infection
were more likely to report chills, shivers, and fainting
than those without a history of SARSCOV-2 infection.
Zare et al. [7] reported that side effects were significantly
higher in the cases with a history of SARSCOV-2 in-
fection (P=0.048). The other reviewed articles did not
compare these two groups [4-6, 8-10].

BMI only had a significant relationship with injection
site pain in our $tudy. The experienced pain decreased
in higher BMIs. Zare and colleagues [7] stated that the
mean BMI among their participants was 23.45+4.1. In
their study, the incidence of side effects was higher in
people with a BMI above 25 for those vaccinated with
AZD-1222 or the Covaxin vaccine but not for those who
received the Sputnik V vaccine. The other reviewed arti-
cles did not assess the influence of BMI on the vaccine’s
side effects [4-6, 8-11].

Our questioning had the shortcoming that it was re-
stricted to one vaccination center and the memory-based
nature of the questionnaire. However, the study was im-
proved by a literature review. To better understand side
effects, we propose national surveys with a larger num-

ber of participants.
5. Conclusion

This study demonstrated that injection site pain, muscle
pain, fever, fatigue, chills, and headache were the most

Autumn 2022, Volume 12, Number 4

common side effects of the Sputnik V vaccine. The inci-
dence of major side effects decreased with age and was
lower in men. In our study and some others, the inci-
dence of side effects was decreased in the second dose.

Most studies agreed with our findings. The reported
severe side effects of this vaccine were few and may be
considered a tolerable vaccine in adults.
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