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SARS-C0V-2 has quickly caused a pandemic. The distribution of vaccines is presently underway in an effort to stop the 
viral transmission and stop fatalities, several vaccinations have been created to decrease COVID virus disease, in 2019, 

the development of vaccine-induced population immunity is an important global strategy. Review of the anti-spike protein 

receptor-binding domain (S-RBD) a person's level of immune response to antibody strategy can be used to assess SARS-
CoV-2 viral infection in 2019.  Their efficacy, safety, and immunogenicity in various population are not thoroughly 

understood. The objective of this study was to evaluate the vaccinations adverse effects as well as determine the 

immunogenicity of the messenger ribonucleic acid (mRNA) BNT162b2 vaccines through the production of IgG and 
neutralizing antibodies against the protein s subunit. A total of 41 vaccinated individuals with Pfizer-BioNTech COVID-

19 vaccine, as well as (10) non-vaccinated were included in the study.   Measurements of Neutralizing antibody (Nab) 

levels and CoV-IgG levels were tested by fluorescence Immunochromatographic assay. IgG and Nab levels showed a 
significant difference between its level in the sera of vaccinated and controls (p<0.05). This means the majority of 

immunization recipients between the ages of 18 -50 years can develop an immunological response to the SARS-Cov-2 

vaccine. 

This is an open-access article under the CC BY 4.0 license (http://creativecommons.org/licenses/by/4.0/) 
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1. Introduction 

The serious acute respiratory infection coronavirus pandemic, a severe acute respiratory infection, which started end of 2019, was mostly 

brought on by the single-stranded RNA virus known as coronavirus -2 [1-3]. The primary goal of vaccination is to induce a humoral immune 

response to stop the spread of disease [4]. Through several mechanisms, coronavirus-2 vaccinations promote both innate and adaptive immunity. 

The Pfizer/BioNTech BNT162b2 vaccination demonstrated 95% effectiveness against COVID-19. The FDA approved the emergency use of 

two SARS-CoV-2 mRNA vaccines with a two-dose schedule in December 2020: BNT162b2/Pfizer and mRNA-1273/Moderna [5].  

The majority of COVID vaccinations require two doses given 3 to 12 weeks apart to adequately immunize the recipient. The SARS-CoV-2 

spike protein is encoded by the mRNA vaccines, and when administered, it is absorbed and translated in the host cell, producing the spike 

protein, which is then exposed on the cell surface to B and T-cells, inducing an immunological response [6]. After the initial dose, this immune 

response (T-lymphocytes and antibody levels) gradually decreases, leaving just a tiny pool of memory B and T cells to protect against attacks 

from the same pathogen in the future [7]. A second dose results in a stronger immunological response, which gradually diminishes with time. 

However, more memory B cells remain, aiding in the future staging of a more thorough and swifter immune response against the same disease 

[8]. Our primary concern with adaptive immunity stems from the fact that it involves a B cell-mediated antibody response, this causes the 

development of certain antibodies that bind to the spike protein in order to prevent viral entrance into cells and provide protection against severe 

acute respiratory syndrome coronavirus-2 infection [9]. Due to some technological advantages, the COVID-19 vaccines based on mRNA 

technology were the first to be approved and delivered in several Western countries. These vaccines are either already approved for clinical use 

or are in the advanced stages of development [10]. The Pfizer-BioNTech and Moderna vaccines to prevent COVID-19 in the US were given an 

Emergency Use Authorization (EUA) in December 2020 by the US Food and Drug Administration (FDA). and to safeguard those who are at 

high risk for consequences [11,12].  

The receptor-binding domain of spike protein (RBD), which has a lot of neutralizing epitopes, is targeted by SARS-CoV-2 vaccines to elicit a 

strong immunological reaction to the protein in spike [13]. In general, COVID-19 vaccinations trigger innate and adaptive immunity through  
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Nomenclature & Symbols   

COVID-19     Coronavirus disease- 2019 RNA Ribonucleic acid 

Nab Neutralizing antibody RBD Receptor binding domain 

IgG Immunoglobulin G N-protein Nucleocapsid protein 

FDA Food and Drug Administration S-protein Spike protein 

    

several pathways. Adaptive immunity involves both the (cellular (T cells) and antibody (B cells) responses) and can lead to the production of 

antibodies specific for several SARS-CoV-2 antigens [14]. When determining vaccine immunogenicity, one should consider both the humoral 

and cellular antivaccine immune response because the integrated adaptive immunity and defence against SARS-CoV-2 are aided by neutralizing 

antibodies that can restrict illness severity [15]. Numerous serological diagnostic assays for COVID-19 have recently been established [16,17]. 

They make a diagnosis of the illness based on the discovery of antibodies to all or a subset of the N or S proteins of SARS-CoV-2. Notably, 

due to their neutralizing action analyzing S-RBD IgG antibodies is the most important step in determining the degree of protection. against 

SARS-CoV-2 infection [18]. IgG and response levels will be measured and compared in the current investigation of a neutralizing antibody 

after Pfizer-BioNTech COVID-19 Vaccine among Iraqi individuals.  

2. Materials and Methods 

2.1. Study design 

The study included fifty-one volunteers who were selected from those attending the model health center (Ahmed Al-Maliki). A total of forty-

one individuals after 14 days of the second Pfizer-BioNTechCOVID-19 vaccine dose, and ten individuals not taking the vaccine. They were 15 

men and 24 women, their ages ranging from (18- 50) years during the period (from April / 2022 until- August /2022). From each subject; (5 

mL) of blood was drawn by vein puncture and transferred into a simple tube with disposable syringes placed to clot at room temperature in a 

plane tube, then separated by centrifuge at 2500 rounds/minute(rpm) for 10 minutes to obtain the serum. Neutralizing antibody (Nab) levels 

and Cov-IgG levels were tested by fluorescence Immunochromatographic assay technique by the manufacturer's protocol (AeHealth, Germany). 

2.2. Statistical analysis 

The social sciences statistics program was utilized. to conduct the study's statistical analysis. (Version 21 SPPS). Data were presented as 

Mean±SD for the quantitative variable to compare the means of study groups with each other. Relations were studied using the ROC Curve. 

3. Results 

This study had 41 volunteers who received the Pfizer COVID-19 vaccine and 10 unvaccinated controls. Fig. 1 demonstrates that after the second 

dose of the Pfizer-BioNTech COVID-19 vaccine, there is a statistically highly significant difference between Cov-Nab levels among the 

vaccinated groups (73.766± 30.19 IU/ml), and non-vaccinated groups (29.580± 5.29 IU/mL) (P < 0.001). 

While the serum levels of Cov-IgG among the same groups shows highly significant difference (4.322± 0.46 IU/mL) and the non-vaccinated 

group (1.020± 0.71 IU/mL) are presented in Fig. 2. 

The area under the receiver operating characteristic curve (ROC) for Cov-IgG was 0.959 (95% CI 0.881-10000 p<0.0001). while for Cov-Nab 

was 0.704 (95% CI 0.463-0.944, p<0.063). To determine CoV-IgG the optimum parameter that could be relied on to distinguish between groups 

that had received vaccinations and those that hadn't, receiver operating characteristic curve (ROC) analyses were carried out (as shown in Fig. 

3). ROC program was applied which showed that most of the studied parameters were significantly differentiated between the users of 

vaccinated from non-vaccinated for Cov-IgG and Cov-Nab. 

 

Fig. 1. Distribution of Cov-Nab in study groups 
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Fig. 2. Distribution of Cov-IgG in study groups 

 

Fig. 3. Receiver operating characteristic curve for both antibodies Cov-Nab &Cov-IgG between vaccinated and non-vaccinated groups 

4. Discussion  

Coronavirus Disease 2019 is brought on by the SARS-CoV-2 virus (COVID-19), and is susceptible to being prevented from spreading by 

messenger RNA (Pfizer) vaccinations [19-21]. In the present study IgG Ab is increased in vaccinated as compared to non-vaccinated individuals 

which agreed with previous research who assumed that mRNA vaccines induce cellular and humoral responses, vaccinations caused the 

production of IgG antibodies [22]. Neutralizing antibodies are measured as part of the evaluation of vaccines to determine the quantity and 

quality of the antibodies produced Neutralizing antibodies (Nabs) play an important role in the virus’s clearance and have been consider a key 

immune correlated for the production or treatment against viral disease. Viral-specific Nabs can prevent viral infection when they are produced 

as a result of infection or immunization [23,24].  

In our study, Nabs are measured as part of the evaluation of vaccines to determine the quantity and quality of the antibodies produced and the 

results detected that Nab had a significant increase in vaccinated as compared to non-vaccinated individuals. In the present study, Cov-Nab 

levels a significant with a p-value (0.001) the same result was shown by other studies which found that there is a significant Nabs level difference 
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between the vaccinated group and the non-vaccinated [25]. Researchers discovered that those who had previously contracted SARS-CoV-2 had 

neutralizing antibody titers that were 2-4 times higher in the first two months following vaccination [26]. 

ROC analyses were used to analyze Cov-IgG and Nab levels. In the present study, Cov-IgG value has been reported to correlate with 

neutralization, our data showed different antibody responses after the second dose of mRNA vaccine. 

5. Conclusion 

Our research reveals that the majority of immunization recipients between the ages of 18 and 50 can develop an immunological response to the 

SARS-Cov-2 vaccine. 
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