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Abstract   

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) caused a rapid global demand 

for the development of several vaccines by the scientific community. Vaccination contributes to 

preventing infection associated with symptoms and reduces the risk of infection by stimulating the 

immune system to produce antibodies. This study aimed to determine the effectiveness of Pfizer 

and Sinopharm vaccines and their relationship to occupation, residence, pregnancy, mass index, 

and smoking. This study was conducted in Diyala Province, Iraq, for the period from April 2022 

to May 2023. A total of 266 blood samples were collected. Written consent was obtained by the 

Research Ethics Committee in the Diyala Health Department(DHD/No-39072/Date-31/8/2022). 

The researchers collected the data using a specific questionnaire they created after conducting a 

brief interview with the participants. The ELISA technique was used to detect IgG titers. The rate 

of positivity for IgG antibodies among study participants vaccinated in Diyala province was 

53.8%, and the Mean±SD for those vaccinated with the Pfizer vaccine was higher compared to the 

Mean±SD for those vaccinated with the Sinopharm vaccine, and the statistical difference was 

significant. Despite the higher antibody titer among participants residing in Khanaqin compared 

to those from other locations, the current results indicate no significant differences in antibody titer 

based on the participants' place of residence (P = 0.474). The study revealed no statistically 

significant influence of mass weight, blood groups, and rhesus factor on antibody titres. As for 

smoking, the study participants who smoked had a lower titer compared with non-smokers, with a 

statistically significant difference (P = 0025). The study concluded that the overall protective rate 

of SARS-CoV-2 vaccines among participants in Diyala Governorate after twelve to seventeen 
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months of vaccination was good, and that the Pfizer mRNA vaccine had a better outcome 

compared to the inactivated Sinopharm vaccine. 

Keywords: Pfizer vaccine, Sinopharm vaccine, SARS-CoV-2, COVID-19. 

 

1. Introduction 

SARS-CoV-2 is the cause of COVID-19, a new worldwide infectious disease [1]. It is a member 

of the Coronaviridae family within the Nidovirales order. The virus, known as SARS-COV-2, 

possesses a single-stranded, positive-sense RNA and envelopes the largest viral genome, 

measuring 26 to 32 kilobases in length [2, 3]. Its spherical shape and corona-like crust give it its 

name [4]. People exposed to the seafood market in Wuhan, China, first reported the origin of the 

SARS-COV-2 virus in December 2019, after which it spread to various parts of the world and 

caused severe respiratory disease events. The first suggestion was that the infection originated 

from a zoonotic source [5]. The transmission of SARS-CoV-2 occurs via respiratory droplets 

through direct contact with an infected person [6], or it may occur through indirect contact or in 

the pre-symptomatic incubation period [7]. Fever, sore throat, fatigue, headache, dry cough, and 

loss of smell are among the symptoms of infection, which can progress to hypoxia if left untreated 

[8]. The lack of a suitable treatment during the virus's fierce attack necessitated the urgent and 

necessary development of various vaccines through scientific institutions, and the only way out of 

the epidemic crisis was vaccination with effective vaccines [9]. Iraq received its first Sinopharm 

vaccine from China, and the majority of its population received it [6]. Regarding the vaccine's 

status in Iraq, 441,121 people had received it by May 10 th, with an average of 15,000 doses per 

day [10]. Vaccination contributes to preventing asymptomatic infections and reduces the risk of 

infection by stimulating the host immune system to produce antibodies [11, 12, 13]. In general, 

COVID-19 vaccines stimulate, through various mechanisms, innate and adaptive immune 

responses. Pfizer-Biotech Vaccine Developed by BioTech and distributed by Pfizer and Fosun 

Pharmaceutical, it is the first EU-approved vaccine for emergency use. Researchers have 

conducted several clinical trials, reporting more than 95% success [14]. The WHO officially 

approved the Sinopharm vaccine (BBIBP-CorV) in May 2021. The National Medical Products 

Administration of China announced a prior approval of the Sinopharm vaccine (BBIBP-CorV) in 

January 2020, which showed 79% effectiveness against symptomatic disease in the Phase 3 trial 

[15]. The inactivated virus-based Sinovac vaccine worked between 59 and 65% of the time against 

alpha, beta, and kama virus variants [16, 18, 19], as well as against people who were older, had 

cancer, or had a transplant, were pregnant, or had other health problems, compared to people who 

were not infected [20]. 

 

2. Materials and Methods 

The researchers used a specific questionnaire to gather data for this study. A sample of 266 

participants filled out the questionnaire. They agreed to participate in this research project. They 

represented both sexes and ranged in age from 18 to 77. The obtained data had variables including 

age, sex, height, occupation, residence, weight, number of doses, type of vaccine, date of last 

vaccination, symptoms, side effects of the vaccine, and exposure to SARS-CoV-2. We collected 
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samples from the seemingly healthy volunteers. We conducted this cross-sectional study after the 

last dose of the vaccine, ensuring a duration of at least 3 months. The number of doses varied from 

one to three. Diyala Province, Iraq, was the investigated area for the period from April 2022 to 

May 2023. The study included participants from the general community, specifically outpatients 

from the consultation clinic at Baquba General Teaching Hospital and Blood Transfusion Center, 

and received official consent from the Research Ethics Committee of the Diyala Health 

Department (DHD/No-39072/Date-31/8/2022). We used the ELISA technique to detect IgG titers, 

and used a diagnostic kit (DIA PROI Italy) to coat the wells of the plate with spike protein and 

nucleocapsid of SARS-CoV-2, which target specific antibodies for this virus. The optical signal 

or color change is proportional to the amount of anti-SARS-CoV-2 IgG antibodies present in the 

sample. Through the positive control, whose IgG content is measured in WHO IU/mL units, the 

cut-off value can be used to turn the optical density into negative and positive results for IgG 

antibodies against the SARS-CoV-2 virus. SPSS version 28 carried out the data analysis. Statistical 

significance was considered whenever the P value was equal to or less than 0.05. 
 

3.  Results  

The results of Table 1 showed that the highest mean±SD of pfizer vaccinators were among the 

study participants from (Baquba, Al-Khalis, Khanaqin, and Muqdadiya) with a non-significant 

statistical difference (P = 0.474), while the mean±SD of the sinopharm vaccinators were higher 

among the residents of the city of Khalis and Baquba, with a statistically significant difference 

(043.P = 0). The current study also revealed that the antibodies under study had the highest mean 

SD concentrations among the retired and for both vaccines, with a statistically significant 

difference (P = 0.0001) for Pfizer and a non-significant difference (P = 0.234) for Sinopharm. 

 

Table 1. The effect of residence and occupation variables on the mean±SD of antibody concentration. 

Variables 

Titer of Ab concentration(IU\ml) 

P value Pfizer Sinopharm 

No Mean±SD No Mean±SD 

Residence 

Baquba 172 68.21±2641. 50 58.36±19.44 0015.# 

Khalis 20 63.97 ±21.86 5 33.88± 25.65 0014.# 

Mukdadia 11 56.24± 19.89 - - - 

AKhanaqin 2 78.55±28.21 3 44.83±5.62 0.117 

Mendyli 2 53.60±1.56 1 39.20± 0.084 

P value  0.474  0.043^  

Occupation 

Student 24 5378. ±969. 9 4650. ±12.28 0.084 

Clerk 63 61.52±25.06 21 5462. ± 22.73 0.267 

Worker 22 68.74±22.53 11 52.31±20.70 0.051 

Military 23 65.66± 25.44 3 55.17±0.98 0489. 

Housekeeper 59 73.17± 26.63 11 58.62±19.45 0.089 

Retired 16 8673. ±30.17 4 7747.±26.22 0.582 

P value  0.0001^  0.234  

^Significant difference among more than two independent means using Fisher's exact test and ANOVA-test and at 0.05 
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Table 2. displays the mean standard deviation and standard deviation of study participants who 

received vaccinations from Pfizer and Sinopharm for pregnancy, with the Pfizer vaccine showing 

the highest mean standard deviation for pregnant women. However, the statistical difference was 

not significant (0.518). For each weight group, the table also displayed the mean, standard 

deviation, and titer of Ab concentration in participants vaccinated with Pfizer and sinopharm. The 

participants vaccinated with the Pfizer vaccine, whose weight mass exceeded 30, had the highest 

mean and standard deviation, indicating a non-significant statistical difference (P = 0.077). 

Table 2. The effect of pregnancy and weight-mass index with the mean±SD antibody concentration after vaccination. 

Variables 

Titer of Ab concentration(IU\ml) 

P value Pfizer Sinopharm 

No Mean±SD No Mean±SD 

Pregnant 

Pregnant 12 7750. ±26.79 3 6117. ±12.11 0.332 

Not pregnant 93 6633. ±25.83 23 5327. ±2014. 0.026 

 P value  0.163  0.518  

BMI 

(18.5-249.) 62 6123. ±23.30 15 50.97±9.31 0.100 

(25-29.9) 78 68.32± 26.22 24 60.71±21. 73 0.200 

>30 67 71.17± 26.40 20 51.97± 24.37 0.005# 

 P value  0.077  0.245  

# Significant difference between two independent means using Students-t-test at 0.05 level. 

 

Table 3. showed the differences in mean±SD of the antibody titer of the participants and blood 

groups, where the highest mean and standard deviation of titer of Ab concentration were among 

Pfizer vaccinators with blood type AB. However, the statistical difference was not significant (P 

= 0.474). The table's results also revealed the average and standard deviation of the rhesus factor-

vaccinated participants, indicating that those who received Pfizer's vaccine with a positive rhesus 

factor had the highest titer of Ab concentration. Consequently, the statistical difference for the 

same vaccine was not significant (P = 0.867). 

Table 3. The effect of blood group variables and the rhesus factor mean±SD on antibody concentration. 

Variables 

Titer of Ab concentration 

P value Pfizer Sinopharm 

No Mean±SD No Mean±SD 

A 40 61.66±22.33 16 54.08±16.66 0.225 

B 41 65.85± 24.28 11 51.05±624. 0.052 

AB 10 69.55±21.73 3 76.20±26.70 0.662 

O 116 69.24±27.40 29 55.37±2470. 0014.# 

P value  0.427  0.311  

Rh+ 184 67.23±25.92 52 54.75±21.43 0002. # 

Rh- 23 6627. ±23.77 7 59.12±1312. 0.456 

P value  0.867  0.603  

# Significant difference between two independent means using Students-t-test at 0.05 level. 
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Table 4. displays the mean±SD titer of Ab concentration of people who were vaccinated with the 

Pfizer and sinopharm vaccines based on their smoking status. The nonsmokers who got the Pfizer 

vaccine had the highest mean±SD, so the statistical difference was not significant (P = 0.944). 

Table 4. The effect of the smoking mean±SD on antibody concentration. 

Variables 

Titer of Ab concentration(IU\ml) 

P value Pfizer Sinopharm 

No Mean±SD No Mean±SD 

Smoking 
Yes 48 5988. ±18.74 15 59.51±15.78 0944. 

No 146 69.30±27.05 44 5383. ±21.95 0.001 

 P value  0.025#  0.361  

# Significant difference between two independent means using Students-t-test at 0.05 level. 

 

4.  Discussion 

The results of the current study revealed that the study participants from Baquba, Khalis, 

Khanaqin, and Al-Maqdiya who received the Pfizer vaccine had the highest titers of antibody 

concentrations, and the statistical difference was non-significant. As for the sinopharm vacciners, 

the difference was significant for Khalis and Baquba. There are no studies evaluating the 

relationship between residence and IgG antibody levels, but it's possible that people who live in 

densely populated areas are susceptible to the virus due to population density. Furthermore, 

process exposure and natural infection may increase the vaccine's protection and efficiency in 

terms of IgG antibody levels. The current study's results revealed a statistically significant 

difference in antibody titers between retired individuals and those in other studies. Previous 

research on Italian healthcare workers confirmed that there were no statistically significant 

differences between health workers and non-workers. However, when comparing occupation 

categories based on risk, it was found that workers in dangerous jobs had much higher 

concentrations of antibodies than workers in medium or low risk jobs. This is not consistent with 

the results of this study [21].The protective efficacy of study participants with SARS-CoV-2 

vaccines was moderate compared to other studies. This study reported a persistent decrease in 

antibody levels to approximately 40% by 20-34 weeks after the initial vaccination series for 

individuals who received the Pfizer vaccine, with high concentrations of IgG antibodies ranging 

from 81%-90%. The second dose was administered 1-5 weeks after the first one [22]. And this 

may be due to the long period, which is 12–17 months after the last dose between the time of 

drawing the sample and the date of the dose, or that the Iraqi citizens in general of Diyala province 

in particular preferred to be vaccinated with the Sinopharm vaccine due to fewer side effects 

compared with the Pfizer vaccine. 

Table 2. of the current study revealed that pregnant women had a higher IgG antibody titer than 

non-pregnant women, although the statistical difference was not significant. In a previous study 

evaluating the effectiveness of vaccination in pregnant women in England, the Pfizer vaccine 
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administered during pregnancy elicited a good immune response. High levels of IgG antibodies 

are similar to those found in non-pregnant women [23, 24]. In contrast, it is consistent with your 

study since this study also found that there were no significant differences between pregnant and 

non-pregnant women regarding Ab titers after vaccination. Pregnancy is also a state of immune 

tolerance to prevent the body from rejecting the foreign body, which is the fetus. Thus, their 

immune response is less active compared to non-pregnant women, pregnant women are more 

likely to contract many diseases, including COVID-19. Regarding the weight-mass index, a 

previous study conducted on residents in a city in England examined the relationship between body 

mass index (BMI) and the effectiveness of SARS-CoV-2 vaccines. The results showed that the 

vaccine was more effective for individuals who were overweight or of a healthy weight, compared 

to those who experienced a decrease in their weight-mass index [25]. This study roughly aligns 

with the results of the current study for participants who received the Pfizer vaccine, but it differs 

slightly for those who received the Sinopharm vaccine. The difference in results with different 

outcomes with this vaccine might be because European countries mostly used the Pfizer vaccine 

and not the Sinopharm vaccine. Alternatively, the people in this study may have weak immune 

systems or have chronic diseases that make it harder for their bodies to respond to this vaccine, 

which lowers their levels of antibodies compared to people of other weights.  fictiveness of SARS-

CoV vaccines with weight-mass index found that obese people were significantly associated with 

low antibody titers [26]. This study is not consistent with the current study's results. The reason 

could be that the age groups of vaccinated individuals suffering from obesity differ between this 

study and the current study.Adipose tissue plays a role in the ability to absorb the titer of antibodies 

based on the date of the last vaccination and the previous infection with SARS-CoV-2. In an 

Iranian study evaluating antibodies to Sinopharm vaccine with weight-mass index, IgG antibody 

levels were significantly lower in obese subjects compared to other groups [27], and this is almost 

in agreement with the current study's results.The results presented in Table 3 of the current study 

show that study participants with type AB had a higher titer of IgG antibodies compared to those 

who received the Pfizer vaccine. However, this statistical difference was not significant. In 

comparison to other studies, previous studies have reported no significant effect of blood types on 

the concentration of immunoglobulin IgG [28, 29]. The main factor affecting IgG antibody level 

was prior natural immunization as a result of SARS-CoV-2 infection. The results of some studies 

also showed significant differences in the type of vaccine and the previous infection. Specifically, 

the antibody levels for SARS-COV-2 were significantly lower in individuals without a natural 

infection to the virus compared to those suffering from an infection, with a statistically significant 

difference (greater than 001). However, the type of vaccine was found to have the highest 

concentration of IgG antibodies [30]. The Pfizer vaccine was administered to those individuals 

[30]. Studies have not directly linked the effectiveness of vaccination with different blood groups 

ABO, but a December study found that individuals with blood type A experienced more severe 

side effects than those with type O blood, suggesting a stronger immune response. Particularly, 

individuals under the age of 55, females, and those with a history of COVID-19 infection are more 

likely to experience negative side effects after vaccination compared to other groups [31]. It may 

be the reason for the insufficiency of studies related to this regard and that this study did not 
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confirm the actual association between vaccine efficacy and ABO blood groups. Since vaccination 

is a process that mimics infection naturally, it may be possible to rely on the relationship between 

ABO blood groups and infection with COVID-19. A study was conducted in China at Wuhan 

Central Hospital to evaluate the relationship between ABO blood groups and susceptibility to 

infection with COVID-19, where the incidence of COVID-19 for people with blood group A was 

higher compared to those with blood group O [32]. There are no previous studies in the 

international literature that demonstrate the actual association between ABO blood groups and the 

Rh factor with the titer of IgG antibodies. The current study found no significant differences in the 

mean of the Ab titer between the different ABO groups or between the different Rh factors in both 

vaccinated patients from Pfizer and Sinopharm. Table 4. shows that the level of IgG antibody was 

higher in people who did not smoke. This difference was significant in a previous study that looked 

at how smoking affected people who got the SARS-CoV-2 vaccine. That study found that the level 

of IgG antibody dropped faster in vaccinated smokers than in vaccinated non-smokers [33, 34]. 

This is consistent with the results of the current study. In a previous study of healthcare workers 

at the National Hospital in Japan to assess IgG antibody titers, smokers had lower antibody levels 

compared to non-smoker participants, indicating that smoking cessation will reduce the risk of 

antibody loss [35]. This study is consistent with the current study's findings. 

 

5. Conclusion 

The study concluded that the effect of the housing factor was significant for study participants 

who received Sinopharm vaccine and insignificant for Pfizer vaccinators, while the effect of 

occupation and smoking was significant for Pfizer vaccinators and insignificant for Sinopharm 

vaccinators. The study also found significant effects on antibody titer levels among study 

participants in Diyala province. Therefore, the study recommends the necessity of vaccination with 

a preventive dose, not neglecting vaccination schedules, and periodic examinations to ensure 

safety from COVID-19. 

 

Acknowledgment 

We express our gratitude to Professor Dr. Abdulrazak SH. Hasan, for the scientific advice he 

provided Support and Assistant Professor Asmaa Haseeb Hwaid, for Scientific Support and 

Guidance payment during the study period. 

 

Conflict of interest 

The authors declare no conflicts of interest.  

 

Funding 

Funding for the research was self-funded. 

 

 

 

 



IHJPAS. 2025, 38 (1) 
 

118 
 

Ethical Clearance  

Approval Scientific approval has been obtained from Diyala Health Department, in letter No. 

2790 dated 8/2/2022, and the procedures were Complies with ethical standards and follows the 

institution's health guidelines. 

 

References 

1. Sohrabi C, Alsafi Z, O'neill N, Khan M, Kerwan A, Al-Jabir A, Iosifidis C, Agha R. World Health 

Organization declares global emergency: A review of the 2019 novel coronavirus (COVID-19). 

International journal of surgery. 2020 Apr 1; 76:71-6. https://doi.org/10.1016/j.ijsu.2020.02.034 

2. Velavan, T. P.; & Meyer, C. G. La epidemia de COVID-19. Trop Med Int Health.2020 ; 25(3): 278-

280. https://doi.org/10.1016/j.ijid.2020.11.189 

3. Weiss, S. R;, & Leibowitz, J. L. Advances in virus research. Adv Virus Res,2021; 81: 85-164. 

4. Zhai, P.; Ding, Y.; Wu, X.; Long, J.; Zhong, Y.; and Li, Y. (2020). The epidemiology, diagnosis and 

treatment of COVID-19. International journal of antimicrobial agents ,2020;55(5): 105955. 

https://doi.org/10.1016/j.ijantimicag.2020.105955 

5. Zhou, P.; Yang, X. L.; Wang, X. G.; Hu, B.; Zhang, L.; Zhang, W.; and Shi, Z. L. (2020). A pneumonia 

outbreak associated with a new coronavirus of probable bat origin. Nature,2020; 579(7798): 270-273. 

6. World Health Organization. Modes of Transmission of Virus Causing COVID-19: Implications for IPC 

Precaution Recommendations. (2020). Available online at:  https://www.who.int/news-

room/commentaries/detail/ modes-of-transmission-of-virus-causing-covid-19-implications-for-

ipcprecaution-recommendations (accessed June 11, 2020). 

7. Arons, M. M.; Hatfield, K. M.; Reddy, S. C.; Kimball, A. James, A.; and Jacobs, J. R. Infecciones 

presintomáticas por SARS-CoV-2 y transmisión en un centro de enfermería especializada. New 

England Journal of Medicine, 28: 2081-90. 

8. Nepal, G.; Rehrig, J. H.; Shrestha, G. S.; Shing, Y. K.; Yadav, J. K.; Ojha, R., and Huang, D. Y. 

Neurological manifestations of COVID-19: a systematic review. Critical Care ,2020 ;  24: 1-11. 

https://doi.org/10.1186/s13054-020-03121-z 

9. Kaur, S. P., and Gupta, V. COVID-19 Vaccine: A comprehensive status report. Virus research. 2020; 

288: 198114. https://doi.org/10.1016/j.virusres.2020.198114 

10. World Health Organization,WHO confirms the safety and efficacy of COVID-19 vaccines and urges 

Iraqis to register and vaccinate to help defeat the pandemic cited 2021 11 April 2021. Available from: 

http://www.emro.who.int/irq/iraq-news 

11. Solomon, Y.; Eshete, T.; Mekasha, B., and  Assefa, W. COVID-19 vaccine: side effects after the first 

dose of the Oxford AstraZeneca vaccine among health professionals in low-income country: Ethiopia. 

Journal of Multidisciplinary Healthcare, 2021 :2577-2585. http://creativecommons.org/licenses/by-

nc/4.0/ 

12. Andrzejczak-Grzadko, S.; Czudy, Z.; and Donderska, M. Side effects after COVID-19 vaccinations 

among residents of Poland. Eur Rev Med Pharmacol Sci 2021 .; 4418-4421. 

13. Mehboob, R.; Ahmad, F. J.; Qayyum, A.; Rana, M. A.; Gilani, S. A.; Tariq, M. A.; and Akram, J. 

Aprepitant as a combinant with Dexamethasone reduces the inflammation via Neurokinin 1 Receptor 

Antagonism in severe to critical Covid-19 patients and potentiates respiratory recovery: A novel 

therapeutic approach. MedRxiv .2020; 2020-08.  

https://doi.org/10.1016/j.ijsu.2020.02.034
https://doi.org/10.1016/j.ijid.2020.11.189
https://doi.org/10.1016/j.ijantimicag.2020.105955
https://www.who.int/news-room/commentaries/detail/
https://www.who.int/news-room/commentaries/detail/
https://doi.org/10.1186/s13054-020-03121-z
https://doi.org/10.1016/j.virusres.2020.198114
http://www.emro.who.int/irq/iraq-news
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/


IHJPAS. 2025, 38 (1) 
 

119 
 

14. Salahshoori, I.; Mobaraki-Asl, N.; Seyfaee, A.; Mirzaei Nasirabad, N.; Dehghan, Z.; Faraji, M.; and 

Hamrang, A. Overview of COVID-19 disease: virology, epidemiology, prevention diagnosis, 

treatment, and vaccines. Biologics, 2021 ;1(1): 2-40. https://doi.org/10.3390/biologics1010002 

15. Sinopharm: Chinese Covid vaccine gets WHO emergency approval. (2021, May 07). Retrieved June 

28, 2021, from https://www.bbc.com/news/world-asia-china-56967973 

16. Lu, L.; Mok, B. W. Y.; Chen, L. L.; Chan, J. M. C.; Tsang, O. T. Y.; Lam, B. H. S., and To, K. K. W. 

Neutralization of severe acute respiratory syndrome coronavirus 2 omicron variant by sera from 

BNT162b2 or CoronaVac vaccine recipients. Clinical Infectious Diseases  2022 ;75(1): e822-e826. 

https://doi.org/10.1093/cid/ciab1041 

17. Chen, Y.; Shen, H.; Huang, R.; Tong, X.; and Wu, C. Serum neutralising activity against SARS-CoV-

2 variants elicited by CoronaVac. The Lancet Infectious Diseases,  2021; 21(8): 1071-1072. 

https://doi.org/10.1016/S1473-3099(21)00287-5 

18. Hu, J.; Wei, X. Y.; Xiang, J.; Peng, P.; Xu, F. L.; Wu, K., and Huang, A. L. Reduced neutralization of 

SARS-CoV-2 B. 1.617 variant by convalescent and vaccinated sera. Genes&Diseases,2022; 9(5): 1290-

1300. https://doi.org/10.1016/j.gendis.2021.11.007 

19. Wang, G. L.; Wang, Z. Y.; Duan, L. J.; Meng, Q. C.; Jiang, M. D.; Cao, J., and Ma, M. J. Susceptibility 

of circulating SARS-CoV-2 variants to neutralization. New England 

JournalofMedicine,2021;384(24):2354-2356. https://doi.org/10.1056/NEJMc2103022 

20. Cortés-Sarabia, K.; Gutiérrez-Torres, M.; Mendoza-Renteria, E. M.; Leyva-Vázquez, M. A., Vences-

Velázquez, A., Hernández-Sotelo, D., and Illades-Aguiar, B. Variation in the humoral immune response 

induced by the administration of the BNT162b2 Pfizer/BioNTech vaccine: a systematic review. 

Vaccines, 2022  ;10(6): 909. https://doi.org/10.3390/vaccines10060909 

21. Modenese, A.P.; Paduano, S.; Bargellini, A.; Bellucci, R.; Marchetti, S.; Bruno, F.; and Gobba, F. 

Neutralizing anti-SARS-CoV-2 antibody titer and reported adverse effects, in a sample of Italian 

nursing home personnel after two doses of the BNT162b2 vaccine administered four weeks apart. 

Vaccines ,2021; 9(6): 652. https://doi.org/10.3390/vaccines9060652 

22. Sauré, Denis, et al. "COVID-19 lateral flow IgG seropositivity and serum neutralising antibody 

responses after primary and booster vaccinations in Chile: a cross-sectional study." The Lancet 

Microbe 4.3 (2023): e149-e158. https://doi.org/10.1016/S2666-5247(22)00290-7 

23. Gray, K. J.; Bordt, E. A.; Atyeo, C.; Deriso, E., Akinwunmi, B.; Young, N.; ... and Edlow, A. G. 

COVID-19 vaccine response in pregnant and lactating women: a cohort study (preprint).2021. 

https://pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-

ncov/resource/ru/ppmedrxiv-21253094#:~:text=10.1101.2021.03.07.21253094 

24. Rottenstreich, A., Zarbiv, G., Oiknine-Djian, E., Zigron, R..; Wolf, D. G.; and Porat, S. Efficient 

maternofetal transplacental transfer of anti-SARS-CoV-2 spike antibodies after antenatal SARS-CoV-

2 BNT162b2 mRNA vaccination. medRxiv2021  .; 2021-

03.https://www.medrxiv.org/content/10.1101/2021.03.11.21253352v1#:~:text=https%3A//doi.org/10.

1101/2021.03.11.21253352 

25. Piernas, C.; Patone, M.; Astbury, N. M., Gao, M.; Sheikh, A.; Khunti, K.; and Jebb, S. A. Associations 

of BMI with COVID-19 vaccine uptake, vaccine effectiveness, and risk of severe COVID-19 outcomes 

after vaccination in England: a population-based cohort study. The lancet Diabetes & endocrinology, 

2022 ;10(8): 571-580. https://doi.org/10.1016/S2213-8587(22)00158-9 

26. Ou, X.; Jiang. J.; Lin. B.; Liu. Q.; Lin, W.; Chen, G.; & Wen, J. Antibody responses to COVID‐19 

vaccination in people with obesity: A systematic review and meta‐analysis. Influenza and Other 

Respiratory Viruse, 2023; 17(1): e13078. https://doi.org/10.1111/irv.13078 

https://doi.org/10.3390/biologics1010002
https://doi.org/10.1093/cid/ciab1041
https://doi.org/10.1016/S1473-3099(21)00287-5
https://doi.org/10.1016/j.gendis.2021.11.007
https://doi.org/10.1056/NEJMc2103022
https://doi.org/10.3390/vaccines10060909
https://doi.org/10.3390/vaccines9060652
https://doi.org/10.1016/S2666-5247(22)00290-7
https://doi.org/10.1016/S2213-8587(22)00158-9
https://doi.org/10.1111/irv.13078


IHJPAS. 2025, 38 (1) 
 

120 
 

27. Sun, T.; Wang, Y.; Song, X.; Li, R., Mei, F.; Yang, M.; and Zhang, J. Impaired Humoral Immunity 

Identified in Inactivated SARS-CoV-2 Vaccine Recipients without Anti-Spike RBD Antibodies. 

Microbiology Spectrum , 2023;11(2): e02783-22. https://doi.org/10.1128/spectrum.02783-22 

28. Cheng, Z. J., Xue, M., Zheng, P., Lyu, J., Zhan, Z., Hu, H., and Sun, B. Factors affecting the antibody 

immunogenicity of vaccines against SARS-CoV-2: A focused review. Vaccine,2021.; 9(8): 869. 

https://doi.org/10.3390/vaccines9080869 

29. Pellini, R.; Venuti, A.; Pimpinelli, F.; Abril, E.; Blandino, G.; Campo, F.; Conti, L.; De Virgilio, A., 

De Marco, F.; Di Domenico, E.G.; et al. Initial observations on age, gender, BMI and hypertension in 

antibody responses to SARS-CoV-2 BNT162b2 vaccine.EClinicalMedicine,2021;36:100928. 

https://doi.org/10.1016/j.eclinm.2021.100928 

30. Szczepanek, Joanna, et al. "Anti-SARS-CoV-2 IgG against the s protein: A comparison of BNT162b2, 

mRNA-1273, ChAdOx1 nCoV-2019 and Ad26. COV2. S vaccines." Vaccines 10.1 (2022): 99. 

https://doi.org/10.3390/vaccines10010099 

31. Ganesan, S.; Al Ketbi, L. M. B.; Al Kaabi, N.; Al Mansoori, M.; Al Maskari, N. N.; Al Shamsi, M. S.; 

& Zaher, W. Vaccine side effects following COVID-19 vaccination among the residents of the UAE—

An Observational study. Frontiers in public health,2022; 10.2022. 

https://doi.org/10.3389/fpubh.2022.876336 

32. Li, J., Wang, X.; Chen, J.; Cai, Y.; Deng, A.; and Yang, M. Association between ABO blood groups 

and risk of SARS‐CoV‐2 pneumonia. British journal of haematology, 2020 ;190(1): 24. 

https://doi.org/10.1111/bjh.16797 

33. Tsatsakis, A.; Vakonaki, E.; Tzatzarakis, M.; Flamourakis, M.; Nikolouzakis, T. K., Poulas, K., ... & 

Spandidos, D. A. Immune response (IgG) following full inoculation with BNT162b2 COVID‑19 

mRNA among healthcare professionals. International Journal of Molecular Medicine,2021; 48(5): 1-

10. https://doi.org/10.3892/ijmm.2021.5033 

34. Ferrara, P., Ponticelli, D., Agüero, F., Caci, G., Vitale, A., Borrelli, M., and Polosa, R. Does smoking 

have an impact on the immunological response to COVID-19 vaccines? Evidence from the VASCO 

study and need for further studies. Public Health.2022;203: 97-99. 

https://doi.org/10.1016/j.puhe.2021.12.013 

35. Nomura, Y.; Sawahata, M.; Nakamura, Y.; Kurihara, M.; Koike, R.; Katsube, O., and Sugiyama, K. 

Age and smoking predict antibody titres at 3 months after the second dose of the BNT162b2 COVID-

19 vaccine. Vaccines,2021; 9(9): 1042. https://doi.org/10.3390/vaccines9091042 

https://doi.org/10.1128/spectrum.02783-22
https://doi.org/10.3390/vaccines9080869
https://doi.org/10.1016/j.eclinm.2021.100928
https://doi.org/10.3390/vaccines10010099
https://doi.org/10.3389/fpubh.2022.876336
https://doi.org/10.1111/bjh.16797
https://doi.org/10.3892/ijmm.2021.5033
https://doi.org/10.1016/j.puhe.2021.12.013
https://doi.org/10.3390/vaccines9091042

