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Abstract. Introduction. In Montenegro, vaccination against COVID-19 infection began with the use of Gam-COVID-
Vac, which was not approved for emergency use before the end of clinical trials, by the Food and Drug Administration
and the European Medicines Agency. Therefore, it is necessary to emphasize the adverse effects. Materials and methods.
For the purpose of this study, there were collected data from national adverse events reporting form for Gam-COVID-Vac
obtained from the Health Institution Pharmacy of Montenegro — Montefarm, as the holder of permits for these vaccines.
Results. For the period March 1, 2021 to February 13, 2022, after administration of 16 756 doses of vaccine Gam-COVID,
a total of 220 case reports, or 716 adverse effects were recorded. The mean age of vaccinated individuals who reported
adverse effects was 40.79+11.35 years. Totally, 79.55% females versus 20.45% males reported side effects post-vaccination.
The most common adverse reaction was pyrexia (79.55%). Other very common adverse effects were as follows: injection
site pain (38.18%), headache (33.18%), myalgia (32.27%), malaise (31.82%), fever (30.45%), arthralgia (22.73%) as well
as swelling and redness at the site of application (15.91%). Less common adverse effects were nausea, pain in extremity,
diarrhea, dizziness, fatigue, sore throat and labial herpes. Serious adverse effects were recorded in 8 cases including tin-
nitus, thrombophlebitis, hypotension, chest pain, palpitations and peripheral cyanosis related to specific comorbidities.
Conclusions. After the administration of Gam-COVID vaccine, the population in Montenegro experienced mild to mode-
rate adverse effects, with rare serious transient adverse effects related to specific comorbidities. The data presented here
on investigating Gam-COVID-Vac caccine verified good safety profile and high tolerability evidenced by the statistics
analysis as lacked COVID-19-associated hospitalizations or deaths.
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MNOBOYHbIE 3DDEKTbI MPU NTPUMEHEHUU Nam-KOBUA-Bak B YHEPHOIOPUU
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Pe3iome. Bseodenue. B UepHoropuu BakunHauus npoTuB uHekuu COVID-19 Hauanach ¢ ucnoab3oBaHus l'am-
KOBH/I-Bak, koTophblit HE ObLI 0OH0OPEH IJIs1 SKCTPEHHOTO MCIIOIb30BAHUS 10 OKOHYAHUS KJIMHUYECKUX UCTIBI-
TaHUI CO CTOPOHBI YIpaBJeHUs IO CAHUTAPHOMY HaA30pY 32 KaueCTBOM MHUILEBBIX MPOAYKTOB U MEAMKAMEHTOB
n EBpomneiickoro areHTCTBa IO JIeKapCTBEHHBIM cpeacTBaM. [1oaToMy He0OXOAMMO MOAYEPKHYTh MOOOUYHBIC (-
bexTel. Mamepuanst u memoos:. JlaHHBIC IS 1IeJei HACTOSILEro UCCIeI0BaHM S OBLIM COOpPaHBI M3 HAIlMOHAIbHOM
(hopMBbI coobIIeHMsI 0 HexenaTeabHbIX IBaeHUAX 11 [am-KOBU I-Bak, mony4yeHHoit oT YupexaeHUs 34paBOOX-
paneHus Anteku YepHoropuum — MoHTedapM KaK HOCUTEIISI pa3pelliecHUs] Ha 3TH BaKIIUHBL. Pe3yrsmamol. 3a 1ie-
puon ¢ 1 mapra 2021 r. mo 13 deBpana 2022 r. mocie npumeHeHus 16 756 1o3 Bakuuusl Gam-COVID 65110 Bcero

Appec pns nepenucku:

Bepa labaHoBuy

81000, YepHoropus, Moaropuua, bynesap Ceetor lMNeTpa
Letursckor, 87, YupexaeHusi 3apaBooxpaHeHns AnTeku
YepHoropuu «MoHTedapm».

Ten.: 0038267646928.

E-mail: vera.dabanovic@montefarm.co.me

Contacts:

Vera Dabanovic

81000, Montenegro, Podgorica, Bulevar Svetog Petra Cetinjskog, 87,
Pharmacy Institution of Montenegro “Montefarm”.

Phone: 0038267646928.

E-mail: vera.dabanovic@montefarm.co.me

Ansg uMTMpoBaHus:
[abaroBuy B. Mo60o4Hble apdekTsl npy npumerernmn lfam-KOBW-Bak

B8 YepHoropuw // ndekums n ummynutet. 2023. T. 13, Ne 6. C. 1150-1160.

doi: 10.15789/2220-7619-SEA-15628

© Dabanovic V., 2023

Citation:

Dabanovic V. Side effects following administration of the Gam-COVID-Vac
in Montenegro // Russian Journal of Infection and Immunity = Infektsiya

i immunitet, 2023, vol. 13, no. 6, pp. 1150-1160. doi: 10.15789/2220-7619-
SEA-15628

DOI: http://dx.doi.org/10.15789/2220-7619-SEA-15628

1150

Crartbs focTynHa no amueHaum Creative Commons Attribution 4.0
The article can be used under the Creative Commons Attribution 4.0 License


https://crossmark.crossref.org/dialog/?doi=10.15789/2220-7619-SEF-15628&domain=PDF&date_stamp=2024-02-02

2023, T. 13, Ne 6 Side effects of the Gam-COVID-Vac in Montenegro

3aperucTpupoBaHo 220 ciaydaes, TO ecTh 716 mo6ouHbIX 3 GekToB. CpenHU BO3PACT BAKIIMHUPOBAHHBIX, CO00-
HIMBIINX O HeXEJaTeIbHBIX ABIeHUsX, cocTaBu 40,79+11,35 net. B o6meit ciaoxkHOCTH 79.55% KEHIIWH 110 CpaB-
HeHuio ¢ 20,45% MyX4uH COOOIIMIN O MOOOYHBIX 3dekTax mocjie BakimHanuu. Haubosee yactoit mo6oyHo
peakuueii Obiia TemneparypHas (79,55%). JpyruMu o4eHb YacThIMU TOOOYHBIMU 3 heKTaMu ObLIN: 00JIb B MECTE
nabeknn (38,18%), ronosHas 6ob (33,18%), muanrus (32,27%), nenomoranue (31,82%), nuxopanka (30,45%), ap-
tpanrus (22,73%), otex 1 mokpacHeHUe B MecTe BBeaeHUs (15,91%). MeHee pactipocTpaHEHHBIMU IIOOOYHBIMU (-
(bexTaMu OBLTN TOIIHOTA, 0OJIb B KOHEYHOCTSIX, TUapesl, TOJIOBOKPYKEHME, YTOMISIeMOCTh, 00JIb B ropje u herpes
labialis. Cepbe3Hble M060YHBIE 3(DDEKTH — IIYM B yIIax, TpoM0o0dIeOnT, TMIIOTOHUS, O0JIb B TPYAH, YUallleHHOE
ceprnieoneHre u nepudepnIecKuii InaHo3 — ObUIN 3aDUKCHUPOBAHH B § c1ydasx. Bce OHU OBLINM CBSI3aHBI C HATH-
YUEeM COMYTCTBYIONIMX 3a00neBaHuit. Boieodel. [Tocne BBenenus Bakuuubl [aM-KOBU I y Hacenenus YepHoropuu
Habonanuch Mo00UYHbIE dG@MEKTHI JIETKOW U CpPeAHEN CTeMEeHU TIXECTU C PEAKUMU cepbe3HbIMU 3P dekTa-
MU TIPEXOASIIETO XapaKTepa, KOTOpble OBbLIM CBS3aHBI C OMPEICIEHHBIMU COMYTCTBYIOUIMMU 3a00JIeBaHUSIMMU.
ITo pesynbraTaM gaHHOro ucciaegoBaHus BakuuHa 'am-KOBU/I noareepaunia xopowmuii mpoduib 6€301MacHOCTU
1 BBICOKYIO MEPEHOCUMOCTb, O YeM CBHMAETEIbCTBYET CTATUCTUYECKUIT aHAIU3 C OTCYTCTBUEM TOCITUTAIU3ALMI
1 JIETaJIbHBIX CIYyUYaeB.

Karoueevte caosa: COVID-19, sakyunayus, lam-KOBHUJI-Bak, nobounvie s¢ppexmot, conymemeyioujue 3a604e6anus, 6e30naACHOCHD.

Introduction

SARS-CoV-2 virus infection, detected on De-
cember 31, 2019 in Wuhan (China), has rapidly
widespread and caused a global pandemic of acute
respiratory disease, defined as COVID-19 disease.
A high rate of transmission and ability to mutate are
the most distinctive characteristics of the SARS-
CoV-2 virus, as indicated by data on registered cases
of infection as well as the duration of the pandemic [9,
14]. From December 2019 until August 8, 2023 total
0of 695 063 811 cases of infection plus 6 913 777 deaths
were registered globally. Accordingly, COVID-19 has
been a public health problem worldwide [33].

The pandemic has forced policy makers, health
professionals, pharmaceutical industry and other or-
ganizations, at the level of diagnostics (development
of fast and reliable diagnostic methods), treatment
(application of effective therapeutic options, use
of existing and synthesis of new drugs) and prevention
(introduction of preventive measures, recommenda-
tions for protection and vaccination) to decree urgent
confinements to combat, stop a rapid and massive
contagion and reduce COVID-19 mortality [2].

After identification of SARS-CoV-2 genome se-
quence, pharmaceutical companies have designed
and developed considerable number of COVID-19
vaccines using either previously available vaccine
production technologies or new scientific approach-
es and methods. By the end of 2020, more than 280
different COVID-19 vaccines were in some stages
of development. In addition, according to the World
Health Organization (WHO), 63 vaccines and more
than 172 candidate vaccines were in preclinical de-
velopment [6, 18]. Vaccines, along with all drugs,
are subject to legal regulations for placing the drug
on the market, which, among other things, involves
providing documentary evidence of pharmaceutical-
chemical-biological testing, pre-clinical or pharma-
cological-toxicological testing as well as clinical trials
of drugs, which prove quality, efficacy and drug safety.

Assuming the urgent need to prevent the spread
of COVID-19 infection plus the fact that the devel-
opment of new drugs/vaccines is an enduring pro-
cess (around 10 years), conventional procedures
for approving the marketing of COVID-19 vaccines
could not be followed. Nevertheless, the WHO and
the European Medicines Agency (EMA), in public
health emergencies, such as pandemics, may also
authorize the use of certain medicines that do not
comply with regulatory legal procedures for placing
on the market if presented data indicate that the ben-
efits outweigh the risks. Depending on the regulatory
process for the evaluation and approval of vaccines,
certain vaccines against COVID-19 in the clinical
trial phase, received emergency use approval before
the completion of all three phases of clinical trials [8,
10]. Therefore, this fact is of particular importance
for collecting enough scientific evidence on adverse
events (AE), recording, evaluating and monitoring
the AE of the vaccinated population.

The first registered cases of SARS-CoV-2 virus
infection in Montenegro were confirmed on March
17, 2020. By August 8, 2023, there were 292 510
infected and 2828 deaths cases (0.97%) as a re-
sult of COVID-19 infection. The vaccine that
first arrived and with which the vaccination start-
ed in Montenegro on March 1, 2021, was Gam-
COVID-Vac, produced by FSBI “NRCEM n.a.
N.F. Gamaleya”, Russian Federation. The vaccine
was developed as a vector vaccine. It is meant to be
given as two doses (Gam-COVID-Vac component 1
and Gam-COVID-Vac component II) with different
adenovirus-based viral vectors (serotypes 26 and 5)
administered 21 days apart. Then other vaccines ar-
rived continuously (chronological overview):

— March, 16, 2021 — Vero Cell, SARS-CoV-2

vacc manufacturer Beijing Institute of Biological

Products Co., Beijing, China;

— March, 30, 2021 — AstraZeneca (Vaxzevria®)

Vaccine, manufactured by AstraZeneca Nijme-

gen B.V., Netherlands;
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— May, 4, 2021 — Comirnaty® Vaccine, manu-

factured by Pfizer BioNTech, Belgium;

— October, 29, 2021 — CoronaVac, COVID-19

Vaccine (Vero Cell) Inactivated (SINOVAC)

manufactured by Sinovac Life Sciences Co.,

Beijing, China;

— January, 24, 2022 — COVID-19 Vaccine Mo-

derna®, manufactured by Rovi Pharma Industrial

Services, S.A., Spain.

Amongst all procured vaccines in Montenegro,
WHO issued emergency use approval at the time
only for Comirnaty®, Vaxzevria® and Moderna®
vaccines. Vaccines from the Chinese manufacturer
Beijing were approved almost two months after their
use (May 7, 2021), while vaccines from the Russian
Federation are still not approved foruse. Nevertheless,
based on the Law on Medicinal Products (“Official
Gazette of Montenegro”, No. 080/20), Article 8,
the Government of Montenegro in cases of emer-
gencies and other special situations, takes measures
to supply medicines and prescribes special proce-
dures and conditions for granting approval for the
procurement and sale of medicines [34].

According to the WHO, Gam-COVID vaccine used
in Montenegro against COVID-19 infection was not
approved for emergency use. Therefore, it is necessary
to emphasize AEs, compare recorded AEs with those
in the summary of product characteristics as well as
with the results of clinical studies, and establish a pos-
sible association between AEs and premorbid back-
ground, which is the main goal of this study. The results
of this study will provide useful information to vaccine
recipients in terms of expected AEs in a specific popu-
lation depending on individual characteristics such as
age, sex, as well as existing medical conditions.

Materials and methods

Process of a comprehensive adverse drug reaction
(ADR) monitoring and reporting in Montenegro
is defined by the Rulebook on the Manner
of Collecting of Data and Reporting and Monitoring
AEs to Medicines for Use in Human Medicine
(46/2014). According to this Rulebook, monitoring
the safety of medicines in the market and detecting
any changes in the benefits and risks of their applica-
tion is done by establishing a pharmacovigilance sys-
tem by two entities — license holders and the Institute
of Medicines and Medical Devices of Montenegro
(CInMED) [28]. CInMED is an independent, na-
tional regulatory authority in the field of medicines
and medical devices, responsible for monitoring
AEs in Montenegro. In order to exchange informa-
tion in the field of pharmacovigilance, CInMED
is in the partnership with WHO Safe Use Program
and cooperates with its Uppsala Monitoring Center
(UMC), the European Medicines Agency (EMA) and
other professional and regulatory bodies in European
Union and other countries.

Adverse events are reported in safety reports of in-
dividual cases of AEs (ICSR) in the form of a stand-
ardized international form (CIOMS 1) for the ICSR
report, issued in 1990 by CIOMS and the working
group of the Council of International Organizations
for Medical Sciences. The form includes information
about the patient (age, sex), disease records, infor-
mation on the details of adverse events (beginning,
duration, severity, and outcome) and administrative
details (source of the AE report and association with
the vaccine received).

Every single report of adverse events by healthcare
professionals, pharmaceutical companies and patients
is forwarded by CInMED to the qualified person re-
sponsible for the pharmacovigilance of the marketing
authorization holder, i.e. the importer/distributor, with
the protection of the reporter’s data. The authority re-
sponsible for pharmacovigilance monitors the safety
profile and all safety issues related to licensed vaccines
and is obliged to forward the report of suspected AEs
after vaccination to vaccine manufacturers in order
to be included in global safety documents. Applications
from CInMED are entered into the VigiFlow database,
processed in such a way that the data on the suspected
vaccine and the reactions expressed are coded using
the MedDRA dictionary. VigiFlow supports data ex-
change of safety information with internal and external
stakeholders in different formats such as Excel, xml/
ICH E2B and provides secure, controlled and easy shar-
ing of adverse event reports to WHO through VigiBase,
WHO'’s global database of reported potential side ef-
fects of medicinal products, EMA (EudraVigilance)
and other systems such as DHIS2 and Vigilance Hub.

For the purpose of this study, we collected data from
national adverse events reporting form for vaccines
against COVID-19 infection — Gam-COVID com-
ponent I and Gam-COVID component II. The data
were obtained from the Health Institution Pharmacy
of Montenegro Montefarm, as the holder of permits
for these vaccines. All collected data were placed in ap-
propriate files — DBF (data base file), inserted into
Excel operating program and formed tables that for all
analyzed vaccines contained age, sex, medical condi-
tions, side effects, the relationship between side effects
and vaccines and the source of application. The record-
ed AE are, in relation to the prevalence, expressed as
a percentage and the obtained data are compared with
the data from the approved summaries (Table 1) [29].
For other AE, an association with available study results
was sought. Electronic databases — PubMed, Embase,
Cochrane Library and Google Scholar — were searched
using the descriptors “Gam-COVID”, “adverse ef-
fects” and “safety” in English, without time limit.

Data on the total number of vaccinated persons
with the first, second and third dose of analyzed vac-
cines were collected from the electronic database
of the Institute of Public Health of Montenegro, re-
lying on the calculated percentage of reported AE
to vaccines.
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Table 1. Adverse effects Gam-COVID-Vac from the approved summaries

AE

Symptoms

Very common and common — hyperthermia

Very common and common — injection site pain

Very common and common — injection site swelling

General injection site disorders

Very common and common — asthenia

and reactions

Very common and common — pain

Very common and common — malaise

Very common and common — pyrexia

Very common and common — decreased appetite

Common — nervous system disorders

Nervous system disorders —
Rare — dizziness, syncope

Musculoskeletal disorders

Very common and common — arthralgia, myalgia

Respiratory, chest, and mediastinal
disorders

Common — oropharyngeal pain, nasal congestion, sore throat, rhinorrhea

Common — nausea

Gastrointestinal disorders Common — vomit

Common — dyspepsia

Divergent deviations of immunological status indicators

—increased count of T-lymphocytes

—increase in the percentage of lymphocytes

- decreased count of natural killer cells

- increased count of CD4-lymphocytes

- decreased count of CD4-lymphocytes

- increased count of B-lymphocytes

- decreased count of B-lymphocytes

—increased count of natural killer cells

—increased count of CD8 lymphocytes

—increased level of immunoglobulin E (IgE) in the blood

—increase in the CD4/CD8 ratio

Lab test and instrumentation data

— decrease in the CD4/CD8 ratio

—increased level of immunoglobulin A (IgA) in the blood

- decrease in the percentage of CD8 lymphocytes

Abnormalities in the complete blood count

—increase in the percentage of lymphocytes

- decrease in the hematocrit

- increased count of lymphocytes and monocytes

—increase in the erythrocyte sedimentation rate

—increased platelet count

- decreased count of neutrophils

- decreased platelet count

Deviations in common urine analysis

- erythrocytes in the urine

This study included all AEs reported to the import
license holder, Montefarm, following the administra-
tion of any of the three doses Gam-COVID-Vac in the
period between March 1, 2021 and February 13, 2022.

Results

For the period March 1, 2021 to February 13, 2022,
a total of 8302 people had received Gam-COVID vac-
cine their first dose, 8,136 the second doses and 318
the third dose. Gam-COVID-Vac component I was used
as the first and third dose and Gam-COVID-Vac com-
ponent II as the second dose. In the mentioned period,

a total of 16 756 doses of Gam-COVID vaccine were
administered, namely 8620 Gam-COVID-Vac compo-
nent I and 8136 Gam-COVID-Vac component II.

98% of vaccinated with the first dose also received
the second dose though only 3.9% of the popula-
tion received the third dose. Public Health Institute
recommended mRNA vaccines as the third dose,
for reasons of well-documented immunity, espe-
cially in persons over 60 years of age which resulted
in small coverage with the third dose of the Gam-
COVID-Vac. As for the age structure of the vaccinat-
ed, the largest percentage of the vaccinated popula-
tion was in older than 50 years of age (65.9%) (Fig. 1).
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Table 2. Demographic characteristics of individuals vaccinated with Gam-COVID-Vac (component |

and component Il) with reported AE

Gam-COVID-Vac | dose Gam-COVID-Vac Il dose Total
Age Reported Percentage Reported Percentage Reported Percentage

cases (n) (%) cases (n) (%) cases (n) (%)
20-30 35 19.02 8 22.22 43 19.55
31-40 63 34.24 13 36.11 76 34.55
41-50 48 26.09 5 13.89 53 24.09
51-60 32 17.39 8 22.22 40 18.18
61-70 4 217 2 5.56 6 2.73
71-80 0 0.00 0 0.00 0 0.00
81-90 2 1.09 0 0.00 2 0.91
Total 184 100.00 36 100.00 220 100.00
Average valuetSD 40.85£11.26 40.44+11.97 40.79%+11.35
Min-max 21-81 22-65 21-81
Gender
Male 37 20.11 6 16.67 45 20.45
Female 147 79.89 30 83.33 175 79.55

After receiving of 16 756 doses of vaccine Gam —
COVID, a total of 220 case reports, or 716 AE, were
reported, equivalent to a reporting rate of 13,1 case re-
ports and 42,7 AE per 1000 doses received. Out of 220
reports of AE, 184 related to Gam-COVID-Vac com-
ponent I, and 36 to Gam-COVID-Vac component II.
The mean age of vaccinated individuals who reported
AE was 40.79£11.35 ranged between 21 and 81 years
with a median of 39 (Fig. 1). Statistically significant
gender difference in the percentage was reported,
20,45% in males vs 79,55% in females (Table 2).

Of the total number of individuals (220) who re-
ported AEs, 8.64% (n = 19) had at least one medical
condition recorded in the CIOMS form. The most
common condition was hypertension (3.18%, n = 7),
followed by myocardial infarction (1.36, n = 3), obe-
sity (1.36%, n = 3), thyroid disorder (0.91%, n = 2),
thrombophilia (0.91).%, n = 2) and thrombophlebitis
(0.91%, n = 2). Among other medical conditions, in-
sulin resistance (0.45%, n = 1), obstructive chronic
bronchitis (0.45%, n = 1), lupus (0.45%, n = 1), angi-

na pectoris (0.45%, n = 1), and one person had mul-
tiple comorbidities — overlap autoimmune hepatitis/
primary biliary cirrhosis, Sjogren’s syndrome, celiac
disease and chronic gastritis.

Case reports were submitted by health profes-
sionals, 219 from doctors and one from a pharma-
cist. The biggest number of applications refers to the
population under 60 years of age (96.4%) (Fig. 2).

Local and systemic AE after Gam-COVID-Vac
component I and Gam-COVID-Vac component 11
are presented in Table 3. The most common adverse
reaction was pyrexia reported with 175 of vaccinated
individuals (79.55%). The range in body temperature
was 37.1 to 40°C and most often occurred 8—12 hours
after vaccination. The estimated median total dura-
tion of pyrexia was 1 to 36 hours. Other very com-
mon AE were: injection site pain (38.18%), headache
(33.18%), myalgia (32.27%), malaise (31.82%), fever
(30.45%), arthralgia (22.73%) and swelling and red-
ness at the site of application (15.91%). Less com-
mon AE after administration of these vaccines were
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Figure 1. Age structure of those vaccinated with
the first, second and third dose of Gam-COVID-Vac

Figure 2. Age distribution of the study sample of AE
to Gam-COVID-Vac in Montenegro
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Table 3. Local and systemic AE Gam-COVID-Vac component | and component Il

Gam-COVID component| Gam-COVID component Il Total
AE (n=184) (n=36)
Number and percentage, n (%) | Number and percentage, n (%) | N=220 | %
Local adverse events
Injection site pain 67 (36.41) 17 (47.22) 84 38.18
Injection site swelling, erythema 31(16.85) 4 (11.11) 35 15.91
Systemic adverse events

Pyrexia 153 (83.15) 22 (61.11) 175 79.55
Headache 59 (32.07) 14 (38.89) 73 33.18
Fatigue 7 (3.80) 1(2.78) 8 3.64
Malaise 56 (30.43) 14 (38.89) 70 31.82
Myalgia 57 (30.98) 14 (38.89) 71 32.27
Fever 52 (28.26) 15 (41.67) 67 30.45
Arthralgia 44 (23.91) 6 (16.67) 50 22.73
Nausea 16 (8.7) 3(8.33) 19 8.64
Pain in extremity 14 (7.61) 2 (5.56) 16 127
Diarrhoea 8(4.35) 2(5.56) 10 4.55
Dizziness 7 (3.80) 2 (5.56) 9 4.09
Oropharyngeal pain 2(1.09) 2 (5.56) 4 1.82
Herpes simplex 3(1.63) - 3 1.36
Tinnitus 2(1.09) - 2 0.91
Thrombophlebitis 2(1.09) - 2 0.91
Hypotension 1(0.54) 1(2.78) 2 0.91
Chest pain 1(0.54) 1(2.78) 2 0.91
Paresthesia 2(1.09) - 2 0.91
Cough 1(0.54) - 1 0.45
Dysphonia 1(0.54) - 1 0.45
Neutropenia 1(0.54) - 1 0.45
Dyspnoea 1(0.54) - 1 0.45
Palpitations - 1(2.78) 1 0.45
Metallic taste 1(0.54) - 1 0.45
Peripheral cyanosis 1(0.54) - 1 0.45
Nasaloedema 1(0.54) - 1 0.45
Face swelling 1(0.54) - 1 0.45
Feeling of heaviness 1(0.54) - 1 0.45
Lymphadenopathy - 1(2.78) 1 0.45
Renal pain - 1(2.78) 1 0.45

nausea (8.64%), pain in extremity (7.27%), diarrhea
(4.55%), dizziness (4.09%), fatigue (3.64%), sore
throat (1.82%) and herpes labialis (1.36%).

Rarely reported AE, recorded in one or two vac-
cines included paresthesia (tongue, lips and face),
cough, hoarseness, neutropenia, bronchospasm, me-
tallic taste in the mouth, swelling of the nasal mu-
cosa, face and neck, heaviness in the body, supracla-
vicular lymphadenopathy and renal pain.

Among rare AE, serious AE were recorded
in 8 cases including tinnitus, thrombophlebitis, hy-
potension, chest pain, palpitations and peripheral
cyanosis.

Very common AE were in a significantly higher
percentage of population younger than 50 years of age
(pyrexia 87% vs 52%, fatigue 36% vs 17%, arthralgia
27% vs 8%) while dizziness, pain in extremity and
gastrointestinal discomfort (nausea, diarrhea) were

more common in the population older than 50 years
of age. Local AE were lower in males and systemic
reactions of pyrexia (86% vs 53%) and headaches
(37% vs 18%) were much more common in females,
while other AE were similar (Fig. 3 and 4).

The difference in reported AE after the applica-
tion of Gam Covid Vacc component [ and component
II mainly included rare effects, and of the frequent
AE, higher temperature appeared in a significantly
higher percentage after the application of the first
dose (Gam-COVID-Vac component I). However,
pyrexia and fever were reported in a higher percent-
age after the application of the second dose. AE such
as skin reactions at the application site and arthral-
gia were lower after the second dose, while site pain,
headache, malaise and myalgia were more common
after Gam-COVID-Vac component II administra-
tion (Fig. 5).

1155



V. Dabanovic

MHdekumns n uMmyHuTeT

45

40
40 37.7

35

30

251 222

20

15 - 14.3

10

54

0

Injection site pain Injection site swelling,

erythema

[ Males (%) [] Females (%)

Figure 3. Sex group-graded the most common
systemic vaccination reactions

Discussion

Based on the experience with the COVID infec-
tion, we are aware that vaccines are the most effec-
tive means of achieving control over the pandemic.
Given the pandemic circumstances of the COVID
infection, the urgent actions for vaccine synthesis,
the short time frame for efficacy and safety testing,
and their urgent approval for use before the comple-
tion of all three phases of clinical trials, there are pub-
lic concerns about the efficacy and safety of vaccines
against the COVID infection. Of particular impor-
tance is the dataset related to vaccines that for some
reason have not yet been approved by the Food and
Drug Administration and the European Medicines
Agency. Therefore, it is necessary to collect evidence-
based information on the effectiveness and safety
of vaccines. In terms of efficacy, the highest clinically
confirmed efficacy (> 90%) against COVID infection,
in preventing symptoms and reducing the risk of se-
vere forms of COVID and death [11], was shown by

mRNA-1273 Moderna (~94%) and adenovirus vac-
cine Gam-COVID-Vac (~92%) [7]. However, AEs
play a key role in public confidence in vaccination.

The first vaccine against COVID infection that
was administrated in Montenegro was Gam-COVID.
According to the recommendations of the National
Immunization Advisory Body of Montenegro, health
professionals (who came into contact with infected
persons and their contacts), along with the elderly and
those with chronic diseases had priority for the ad-
ministration of the first limited quantities of vaccines.
Accordingly, most health workers were vaccinated
with Gam-COVID vaccine. The high rate of reports
(13.1/1000 doses) and reported AE to Gam-COVID
vaccine (42.7/1000 doses) is the result of professional
responsibility and self-developed awareness of health
professionals about the importance of the vaccines
safety monitoring. These data are in agreement with
the results of studies where the rate of reporting AE
after vaccination of health care workers is higher [4,
26] compared to the rate of reporting AE after vac-
cination of general population [1].

According to the results of this study, a signifi-
cantly higher number of AE reports were related
to women compared to men (80.45% vs 19.55%),
which is in line with the results of observational stud-
ieson AE, in general, for all vaccines against COVID
infections [4, 23, 26].

Regarding age, AE were significantly more com-
mon in young people than in older adults, as found
in other studies. The old population was vaccinated
with the first vaccine, Gam-COVID vaccine as a high
risk group. Out of the total number of administered
doses (16 756 doses), 45.9% of the population over
60 years of age (7725 people) received the vaccine and
only 3.6% (8 people) reported AE; 3.3% after the first
dose and 5.5% after the second dose. According
to astudy by Montalti et al. [24] 43.7% population aged
60 and over reported AE after the first dose of Gam-
COVID vaccine plus 60% after the second dose

mRNA vaccines, BNT162b2 Comirnaty® (~95%) and  which is not in agreement with these results.
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Difference can be explained by a significantly higher
percentage of vaccinated persons 60 years of age and
older (76.1%) compared to the same age population
of this study (45.9%).

Regarding AE after the first and second doses
of Gam-COVID vaccine, the results are controversial.
In the observational study by Montalti et al. [24], side
effects increased after the second dose and in the study
by Babamahmoodi et al. [4], side effects significantly
decreased after the second dose compared to the first.
In this study, a much higher number of reports were re-
lated to the first dose compared to the second dose (5.1%
vs 1%) but the number of side effects in relation to the
number of reports was slightly higher after the second
dose received (3.4% vs 3.2%). This variability in results
may be due to the different Gam-COVID-Vac compo-
nent I and Gam-COVID-Vac component II vectors.

The most common AE in this study included
pyrexia, fever, application site reactions, headache,
musculoskeletal pain, general weakness (fatigue and
tiredness), consistent with the data collection and
the results of a randomized controlled trial of phase 3
efficacy and safety Gam-COVID vaccine [21],
in which the most common AE included influenza-
like condition, application reaction, headache and
asthenia. The frequency of AE, such as — injection
site reaction, headache, fever, arthralgia, nausea, di-
arrhea, in this study is similar to the results of a study
on AE after Gam-COVID vaccine in healthcare
workers in Iran [4].

The emphasis of the study was placed on AEs not
recorded in the summary of characteristics of the
Gam-COVID-Vac, with a special focus on AEs
that occurred in persons with present comorbidities,

in order to determine whether there is an association
of AEs with a premorbid background.

The recorded AEs in this study, which are not
found in the summary of characteristics, and char-
acterized as rare and serious, occurred in the largest
percentage as a consequence of the medical condi-
tions of the participants.

Obesity is a serious health concern that increases
the risk of many other health conditions. In this study,
specific AEs were recorded in three subjects who had
anincreased body massindex. The primarily observed
swelling of the face and neck, recorded in a woman
(37 years old, BMI 28.16), was found to be lymphede-
ma. Enlargement of lymph nodes is one of the pos-
sible reactions after vaccination, which was somewhat
more pronounced in this person due to being over-
weight, as a significant risk factor for the development
of lymphedema. Enlargement of lymph nodes is one
of the possible reactions after vaccination, which
was somewhat more pronounced in this person due
to being overweight, as a significant risk factor for the
development of lymphedema [22]. Kidney pain that
manifested itself 12 hours after the administration
of the second dose of the vaccine and lasted 24 hours,
in a 22-year-old man with a BMI of 31.79, the doc-
tor registered the link with the vaccine as “probable”.
This condition is probably a consequence of obesity,
as one of the most significant risk factors for kidney
disease is a high body mass index [17]. An obese man
(43 years old, BMI 32.22) developed herpes labialis,
which the doctor did not associate with the vaccine.
Research indicates a connection between obesity and
herpes simplex virus infection [13], that fat tissue can
participate in the body’s immune responses [15].
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After administration of the first dose of Gam-
COVID-Vac, thrombosis was recorded in two wom-
en, aged 56 and 65 years. Both women had throm-
bophlebitis in their medical history with other co-
morbidities (a 65-year-old woman had hypertension,
and a 56-year-old woman had hypertension and thy-
rotoxicosis). Thrombosis was reported in three cases
in the phase 3 study [21], two cases in the vaccine
group and one case in the placebo group. Research
results indicate that a possible cause of thrombo-
sis in vector vaccines is an immune response to the
vector, which leads to heparin-induced thrombocy-
topenia, which leads to the formation of antibodies
directed against the complex of platelet factor 4 with
heparin [12]. However, in this study, the reporters
do not link the manifested reaction to the vaccine,
precisely because of thrombophlebitis as a registered
medical condition in the medical history of these two
patients. That hypertension and thyroid disorders do
not affect thrombophlebitis is confirmed by cases
that had these medical conditions and only mild,
common effects from AE.

More serious adverse reactions after vaccination
with the first and second doses of Gam-COVID-Vac
were noted in a 44-year-old woman with multiple co-
morbidities — overlap autoimmune hepatitis/primary
biliary cirrhosis, Sjogren’s syndrome, celiac disease,
and chronic gastritis. After the first dose, the more se-
rious AEs included tinnitus and hypotension, result-
ing in collapse, and after the second dose, palpitations
and hypotension, lasting 48 hours. Studies indicate
that Sjogren’s syndrome can develop hyper orthos-
tatic hypotension [30], vestibular symptoms, such as
dizziness and tinnitus [25] as well as autonomic nerv-
ous system dysfunction that affects the cardiovascular
system [16]. But it is not known if the vaccine tempo-
rarily “enhanced” this medical condition or if it in-
teracted with the therapy, because the patient with an-
other autoimmune disease, lupus, had only a slightly
elevated temperature (37.3°C) from AE. Given that
the patient had several comorbidities, it is assumed
that she was also taking a large number of medica-
tions that the doctor did not list in the formulary.

Other patients included in this study, who had
a history of serious medical conditions — insulin re-
sistance, chronic obstructive bronchitis, myocardial
infarction and thrombophilia, had the expected and
short-term AEs (pyrexia, fever, pain at the applica-
tion site) in a milder form.

Tinnitus, which was reported by another female
case after the administration of the first dose of Gam-
COVID-Vac has not been reported in studies with this
type of vaccine. Cases of tinnitus after administration
of vector-based vaccines (Vaxzevria®) and mRNA
(Comirnaty®) have been reported in the literature [27,
32]. However, during the last two years, the number
of people who developed tinnitus after vaccination has
been increasing. The mechanism of tinnitus formation
is still unknown it is possible that it occurs as a conse-

quence of a hypersensitivity reaction with an abnormal
autoimmune response or vasculitis [27]. Also, study re-
sults indicate that the vaccine interacts with pre-exis-
ting risk factors for tinnitus and that there is a link be-
tween glaucoma and tinnitus, with glaucoma patients
having a 19% higher chance of developing tinnitus [3].
A report of a metallic taste (which was present for 21
days), accompanied by chest pain, pyrexia, fever, gas-
trointestinal complaints and myalgia in a 33-year-old
woman was submitted by a doctor with the comment
that the person was probably infected with a COVID
infection during the period when she was vaccinated.

Peripheral cyanosis of the fingers appeared
9 hours after vaccination and lasted half an hour,
in a 51-year-old woman with no history of Raynaud’s
phenomenon. There have been cases in the litera-
ture in which Raynaud’s phenomenon occurred af-
ter m-RNA-based COVID vaccines (BNT162b2-
Comirnaty® and mRNA-1273-Spicevax®) and ad-
enovirus vaccines (Vaxzevria®). The link between
COVID vaccines and cyanosis has not yet been clari-
fied, because the occurrence of Raynaud’s phenom-
enon has also been reported after vaccination against
human papillomavirus, hepatitis B and diphtheria-
tetanus. But the authors point to the possibility that
the spike protein may act as an additional trigger
in the development of Raynaud’s phenomenon [20].

Mild chest pain, which lasted 1 hour, accompa-
nied by fever and malaise also occurred in a 51-year-
old woman after the second dose. This short-term
pain can be psychological in nature.

Oral paresthesias, especially of a short-term,
transient nature, as described in this study where two
cases of paresthesia lasting 1 minute were recorded,
are most often the result of psychogenic disorders
(fear, anxiety, depression,...) [5].

In this study, reported adverse effects were mild
or moderate, and no serious AEs considered vac-
cine-related were reported, which is consistent with
the results of observational and survey studies with
low sample size. Recorded serious AEs were not re-
lated to the vaccine but to comorbidities. Medical
conditions that require caution and monitoring
of the patient after vaccination are obesity, throm-
bophlebitis and Sjogren’s syndrome. It is safe to use
Gam-COVID-Vac in patients with lupus, hyperten-
sion, thrombophilia, insulin resistance, chronic ob-
structive bronchitis and thyrotoxicosis.

Although it still does not have approval for use by
the Food and Drug Administration and the European
Medicines Agency, compared to other approved vac-
cines against COVID infection, Gam-COVID-Vac
has a much lower rate and incidence of AEs. It be-
longs to one of the three most effective vaccines, with
the difference that highly effective mRNA vaccines
lead to rare but very serious clinical manifestations such
as acute myocardial infarction, Bell’s palsy, cerebral
venous sinus thrombosis, Guillain—Barré syndrome,
myocarditis/pericarditis, pulmonary embolism, stroke,
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thrombosis with thrombocytopenia syndrome, lym-
phadenopathy, appendicitis, herpes zoster reactivation,
neurological complications, and autoimmunity (e.g.,
autoimmune hepatitis and autoimmune peripheral
neuropathies) [31]. In order to improve future vaccines,
studies are being conducted that try to clarify the mech-
anisms of the occurrence of side effects after the admin-
istration of vaccines against COVID infection. The re-
sults of these studies will provide evidence as to whether
there is a clear association between these effects and
vaccines and, if so, which vaccine components and/or
platforms are responsible for these reactions [19].

Conclusion

According to the results of this study, Gam-
COVID-Vac confirmed a good safety profile and high
tolerability, as indicated by the statistics that there
were no hospitalizations and no deaths. After admin-
istration of the Gam-COVID vaccine, the population
in Montenegro had mild to moderate AEs, with rare
serious AEs of a transient nature, which were associat-
ed with certain comorbidities. The most common side
effects were in accordance with the data from the sum-
mary of drug characteristics and the results of the ran-
domized controlled trial phase 3 trials. These included
fever, site reaction, headache and musculoskeletal
pain. The most important variables in the prevalence
of AEs were age, sex, and premorbid background.
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AEs were significantly more frequent in women and
the younger population and slightly more pronounced
in patients with certain medical conditions.

Future studies on the safety of the Gam-COVID vac-
cine should focus on the population with comorbidities,
who have an increased risk of infection with COVID-19,
in order to prove whether there is an association of the
vaccine with adverse effects or with a premorbid back-
ground and reliably assess and prevent risk of AEs.

Vaccination is the most effective form of protec-
tion against COVID-19 and should be continued
to reduce the risk of severe infection and death. Rapid
identification of potential health risks and effective
measures to reduce them is the basis for restoring,
gaining and strengthening the general population’s
trust in vaccination. That is why support, improve-
ment and strengthening of the pharmacovigilance as
well as cooperation at the global level are necessary.
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This study is limited by the small sample size and
insufficiently complete data from the CIOMS form
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