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Abstract : Background and objective : Generally, protection against SARS-CoV-2 was assessed by the measure-
ment of antibody titers against spike protein and receptor binding domain “RBD”. Many global efforts lead to 
development of several vaccines based on various strategies.  The aim of the present study was to evaluate the 
efficacy of Sputnik V vaccine among Sari healthcare staff population, Iran. Methods : Seventy-nine health pro-
fessional staffs that were vaccinated with two doses of Sputnik V vaccine were selected. The Immune response 
against spike and RBD proteins was evaluated by ELISA assays 3-4 weeks after second dose of vaccine injection. 
Results : The results showed the antibody titers were raised after vaccination. Data analysis has also demon-
strated that the efficacy of vaccine was not related to age, gender and previous infection of SARS-CoV-2. Conclu-
sion : Sputnik V vaccine can lead to a protective response against COVID-19 infection in high percentage of the 
population. J. Med. Invest. 70 : 317-320, August, 2023
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INTRODUCTION
 

The Severe Acute Respiratory Syndrome Coronavirus 2 
“SARS-CoV-2” has been recently caused a human pandemic of 
coronavirus disease since 2019 “COVID-19” (1). Although most 
infected patients showed mild symptoms, around 10% had se-
vere symptoms including dyspnea, high respiratory rate, and low 
blood oxygen saturation which can even lead to death because 
of respiratory or multiple organs failure (2). There is currently 
no specific treatment for the disease and thus the patients are 
treated with supportive care (1). 

Among the coronaviruses structural proteins, the Spike (S) 
and the Nucleocapsid (N) proteins have been introduced as 
the main immunogens (3-5). Similar to other coronaviruses, 
the entrance of  SARS-CoV-2 into host cells is mediated by the 
transmembrane spike (S) glycoprotein that forms prominent 
homotrimers protruding from the viral surface (4). The S protein 
is comprised of one : an S1 subunit, recognizes host cell receptors 
(and is divided into A, B, C, and D domains), and two : an S2 sub-
unit that promotes fusion of the viral and cellular membranes to 
initiate the infection. The SARS-CoV-2 S domain B (so-called re-
ceptor-binding domain or RBD) binds to angiotensin-converting 
enzyme 2 (ACE2) that serves as an entry receptor. The molecu-
lar mechanism of RDB attachment to ACE2 have been recently 
unveiled and it is the main target of neutralizing Abs (nAbs) 
applied in therapeutic and vaccine design efforts (5). Commercial 
SARS-CoV-2 serological assays that detect antibodies specific 
to these viral proteins / domains have become now commercially 
available. Up to now, several vaccines have been introduced 
using various technologies such as mRNA, recombinant protein, 
adenoviral vector, and inactivated virus-based platforms but 

there is little evidence to determine what proportion of patients 
produce antibodies after vaccination and how long they can pro-
tect the recipients against a new infection. Therefore, the goal 
of the present was to evaluate the response of anti-Spike, an-
ti-RBD, and Neutralizing antibodies after Sputnik V vaccination 
in Sari healthcare staffs population, Iran. 

MATERIAL & METHODS
Patients and Controls

In this study seventy-nine people (Healthcare staffs form 
Mazandaran University of Medical Sciences) (49 males) that 
were vaccinated with the Sputnik V vaccine were selected to in-
clude the study. The participant’s age was between 22-75 years. 
All participants have no underlying disease such as diabetes 
mellitus, chronic kidney disease “CKD”, cardiovascular disease 
“CVD”, malignancy or a history of pulmonary involvement such 
as tuberculosis, chronic obstructive pulmonary disease “COPD” 
The serum samples were taken 3-4 weeks after second dose of 
vaccination. 

Participants were divided into four subgroup according to age 
( >  50, <  50), gender (male, female), previous infection of COVID-
19 (infected and non-infected), and severity of disease (mild1,  
moderate2, severe3). Analysis was done to find the relationship 
between vaccine efficacy and age, gender, previous infection of 
COVID-19 and severity of the disease. 

Laboratory measurements
The anti-spike IgG and anti-RBD IgG enzyme link immune 

sorbent assays “ELISA” (14002-Pishtazteb) were carried out to 
assess the immune response and the Neutralization test was 
performed by competitive ELISA (14002-Pishtazteb).
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3PCR positive with hospitalization



318 A. Najafi, et al.  Sputnik V vaccine efficacy

Statistical analysis 
Data was analyzed using unpaired T and Mann-Whitney U 

tests. A two-sided p value of < 0.05 was regarded as statistically 
significant.

RESULT

Seventy-nine healthcare staffs that received the two dose of 
the Sputnik V COVID-19 vaccine were selected. The median 
age of the participants was 51 years that 44.3% of them over 50 
years old. 62% of the precipitants were males. 24% of participant 
had previous experience of SARS-CoV-2 infection that according 
to the severity of the disease were divided into 3 groups, 10.1% 
mild, 6.3% moderate, and 7.6% severe (Table 1). The mean Ab 
titers against spike and RBD were significantly high. These 
results demonstrated that the Sputnik V vaccine leads to a pro-
tective immunity against SARS-CoV-2. 

The results of neutralizing antibody showed that administra-
tion of the Sputnik V vaccine caused production of neutralizing 
antibody in 88.6% of the participants. (Fig 1b, 2b, 3b, 3d). So 
neutralizing results in plasma from vaccinated individuals 
demonstrated that anti-RBD SARS-CoV-2 efficiently prohibited 
binding of the ACE2. 

 The anti-spike and anti-RBD levels were not significantly 
different between male and female participants. Moreover this 

significant difference was not also observed between cases with 
less and above 50 years old (Fig1, 2).

Likewise, the results showed that there is no correlation be-
tween previous history of disease and even severity of infection 
to SARS-CoV-2 with immune response after vaccination. (Fig 3)

 

Table 1.　demographic parameters of participants receiving Sputnik 
V vaccine

Characteristic n %

Age

> 50 39 49.4

< 50 40 50.6

Gender

Male 49 62.5

Female 30 37.5

History of COVID-19 infection

Uninfected 60 76

Infected 19 24

• Mild 8 10

• Moderate 5 6.3

• Severe 6 7.6

Figure 1.　Humoral immune response in 79 healthcare staffs after (vaccination) receiving the sputnik V vaccine. a) anti-
RBD, anti-spike titer in based on two age group, b) Nab based on two age group.

Figure 2.　Humoral immune response in 79 healthcare staffs after receiving the sputnik V vaccine. a) anti-RBD, anti-spike 
in male and female, b) Nab in male and female.
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DISCUSSION
Since the beginning of the COVID-19 pandemic, many at-

tempts have been made to develop a vaccine to control the 
pandemic (6). Several vaccines with different platforms such 
as nucleic acid, viral-vectored vaccines and inactivated virus 
have been developed based on inhibition of viral cellular entry 
mechanism (7). 

In order to choose appropriate vaccine, Evaluation of the 
efficacy of these vaccines in different populations is critical. Fur-
thermore, studying the efficacy of vaccine can help researchers to 
identify the limitations of these current platforms such as reduc-
tion of vaccine effectiveness in elderly population, vaccine-associ-
ated side effects, and decrease of vaccines efficacy encountering 
new variants of coronavirus (8). Therefore, accelerating develop-
ment of new comprehensive vaccine technology is necessary (9).

Due to insufficient information about immune response 
against COVID-19 after vaccination in different population with 
different genetics backgrounds around the world, several studies 
are required to provide definitive consequences.

Healthcare staffs are highly exposed to risk of the COVID-19 
infection in comparison of other people. Additionally, they can 
be carriers of COVID-19. In this study we evaluated induced 
protective immune response results of the Sputnik V vaccine in 
healthcare staffs of Sari, Iran.

 The present study may indicate the efficacy of the vaccine 
based on measurements of antibody against spike and RBD.

One of the most important concerns about vaccine efficacy is 

reducing the effectiveness of vaccines among the old individuals. 
Several studies have demonstrated that the vaccine efficacy is 
associated with age (7). In this study, antibody response was 
evaluated in both groups of participants ( < 50 and > 50 years old) 
and there were no significant differences between the groups.

The immune system and its orchestrated response is affected 
by a multitude of endogenous and exogenous factors (10). One of 
the most frequent differences described in the immune response 
is its vigor and activity in females compared to males. Our pres-
ent knowledge on sex differences in the immune response are 
mainly included the hormonal and genetic effects that have been 
proposed as explanatory mechanisms. Sexual hormones, mostly 
estrogen, and also progesterone and testosterone affect immune 
cells quantitatively and qualitatively. Relevant researches have 
indicated the impact of hormones on cytokine production by dif-
ferent effector cells, as well as their impact on immunoglobulin 
production by B lymphocytes and activity of granulocytes and 
NK cells. Importantly, these sex-based immunological differ-
ences contribute to variations in the incidence of autoimmune 
diseases, malignancies, susceptibility to infectious diseases, 
and responses to vaccines in males and females (10, 11). Unlike 
other studies, in the present study subgroup analysis by gender 
demonstrated that there were no statistical differences in im-
mune responses toward COVID-19 between male and females.  
This may be due to the small sample size.

Although our study showed effectiveness of Sputnik V vaccine 
against COVID-19, there are several limitations in this research 
including lack of appropriative baseline, insufficient number of 

Figure 3.　Humoral immune response in 79 healthcare staffs after receiving the sputnik V vaccine. a) anti-RBD in anti-
spike in infected and non-infected participants, b) Nab in infected and non-infected participants, c) anti-RBD, anti-spike in 
participants with previous infection of COVID-19 based on severity of disease, d) Nab in participants with previous infection 
of COVID-19 based on severity of disease.
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participants, and uninvestigated antibody titer after first dose of 
vaccine injection. However, further studies with higher sample 
size are recommended to evaluate the efficiency of Sputnik V and 
other vaccines in different populations. 

 

REFERENCES

1. Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, et al. : Clinical 
course and risk factors for mortality of adult inpatients with 
COVID-19 in Wuhan, China : a retrospective cohort study. 
Lancet 395(10229) : 1054-62, 2020

2. Yang X, Yu Y, Xu J, Shu H, Xia J, Liu H, et al. : Clinical 
course and outcomes of critically ill patients with SARS-
CoV-2 pneumonia in Wuhan, China: a single-centered, 
retrospective, observational study. Lancet Respir Med 
8(5) : 475-81, 2020

3. Jiang S, Bottazzi ME, Du L, Lustigman S, Tseng CT, Curti 
E, et al. : Roadmap to developing a recombinant coronavirus 
S protein receptor-binding domain vaccine for severe acute 
respiratory syndrome. Expert Rev Vaccines 11(12) : 1405-
13, 2012

4. Liu Z, Xu W, Xia S, Gu C, Wang X, Wang Q, et al. : RBD-Fc-
based COVID-19 vaccine candidate induces highly potent 
SARS-CoV-2 neutralizing antibody response. Signal Trans-

duct Target Ther 5(1) : 282, 2020
5. Piccoli L, Park YJ, Tortorici MA, Czudnochowski N, Walls 

AC, Beltramello M, et al. : Mapping Neutralizing and Immu-
nodominant Sites on the SARS-CoV-2 Spike Receptor-Bind-
ing Domain by Structure-Guided High-Resolution Serology. 
Cell 183(4) : 1024-42 e21, 2020

6. Kyriakidis NC, Lopez-Cortes A, Gonzalez EV, Grimaldos 
AB, Prado EO : SARS-CoV-2 vaccines strategies : a com-
prehensive review of phase 3 candidates. NPJ Vaccines 
6(1) : 28, 2021

7. He Q, Mao Q, Zhang J, Bian L, Gao F, Wang J, et al. : COVID-
19 Vaccines : Current Understanding on Immunogenic-
ity, Safety, and Further Considerations. Front Immunol 
12 : 669339, 2021

8. Jin P, Li J, Pan H, Wu Y, Zhu F : Immunological surrogate 
endpoints of COVID-2019 vaccines : the evidence we have 
versus the evidence we need. Signal Transduct Target Ther  
6(1) : 48, 2021

9. Haynes BF, Corey L, Fernandes P, Gilbert PB, Hotez PJ, 
Rao S, et al. : Prospects for a safe COVID-19 vaccine. Sci 
Transl Med : 12(568), 2020

10. Klein SL, Flanagan KL : Sex differences in immune re-
sponses. Nat Rev Immunol 16(10) : 626-38, 2016

11. Oertelt-Prigione S : The influence of sex and gender on the 
immune response. Autoimmun Rev 11(6-7) : A479-85, 2012


