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Abstract: 
Background: COVID-19 was highly pathogenic, transmissible, and threatened human life. Antibodies produced 

after vaccination played a vital role in patients' survival-reducing morbidity and mortality. The study showed the 

response to vaccines among healthcare providers and revealed the picture of antibody status which can encourage 

people to receive the booster dose of vaccines. This study also showed the path of immunological protection 

through a booster dose of vaccination. 

Materials and Methods: The study was a prospective observational study that was conducted in the Department 

of Biochemistry and Molecular Biology, BSMMU, Dhaka, Bangladesh, from 1st March 2022 to 28th February 

2023. According to inclusion and exclusion criteria, a total of 73 study subjects were selected for this study by 

convenience purposive sampling technique from the different departments of BSMMU. 
Results: Before taking the booster dose against SARS-CoV-2 the median Anti-RBD IgG of SARS-CoV-2 level was 

3117.30 Au/mL and three weeks after taking the booster dose the median Anti-RBD IgG was 12174.20 Au/mL. 

The antibody level was increased about 4 times following the booster dose. Both homologous booster and 

heterologous booster showed similar immune responses regardless of the vaccine regimen. Hypertensive 

participants produced fewer antibodies, 7790.00 Au/mL following booster dose compared to normotensive 

participants, 14665.50 Au/mL. Diabetic participants also produced fewer antibodies, 7092.25 Au/mL following 

booster dose compared to nondiabetic participants, 12713.30 Au/mL. However, both hypertensive as well as 

diabetic participants produced robust antibodies following booster doses. Moderna vaccine produced 

significantly higher levels of IgG (5175.40 Au/mL) compared to AstraZeneca (2385.70 Au/mL) (Adjusted p-value 

0.032 < 0.05) and Sinopharm (1828.15 Au/mL) (Adjusted p-value 0.009 < 0.05). 

Conclusion: A booster dose of vaccine against SARS-CoV-2 produced robust antibodies in healthy participants 
as well as participants with co-morbidities like hypertension and diabetes mellitus. 
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I. Introduction 
The most effective strategy to combat COVID-19 was found to be the preventive strategy by appropriate 

vaccines that primed the immune system before the first encounter with SARS-CoV-21. Mass vaccination was 

considered the primary strategy to curtail this pandemic2 with the ultimate goal of achieving herd immunity by 

fulfilling nearly 75-90% vaccination coverage3. SARS-CoV-2 or Severe Acute Respiratory Syndrome 

Coronavirus 2 is an enveloped, positive-sense, single-stranded RNA virus with crown-like appearance and a 

genome that encodes 4 viral structural proteins: spike, envelope, membrane, and nucleocapsid4, among them spike 

proteins help the virus to enter host cells by binding to the main virus receptor- angiotensin-converting enzyme 2 

(ACE2), and thus a promising target for the development of mRNA vaccines5–7. Immunization against SARS-

CoV-2 is believed to elicit a strong immune response against the virus's spike protein, specifically its receptor 
binding domain (RBD)8. 
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Antibodies to SARS-CoV-2 played a critical role in suppressing COVID-19 pathogenesis by disrupting 

antigen (viral spike protein) binding to the ACE2 receptor on the cell, which is a crucial initial molecular event 

and was controlled by the affinity of these antibodies to the viral antigen9. In COVID-19 individuals, IgM could 

be found within a week of the onset of symptoms, reaches a peak within 2-3 weeks, and then declines10. In 

comparison to IgM, IgG levels began to rise rapidly a little bit later10 and played a vital role in long-term immune 

memory11. So, a detectable level of IgG & IgM provides information about the serological conversion over the 
disease course, as the detection of IgM suggested a recent SARS-CoV-2 infection and the detection of IgG 

indicated previous SARS-CoV-2 exposure or a vaccinated status10. IgG had a good correlation with patient 

survival and helped to minimize SARS-CoV-2 infection persistence12 and also with a lower risk of SARS-CoV-2 

reinfection in the subsequent 6 months13. 

Most COVID-19 vaccines require two doses to stimulate an immune response and provide protection 

against symptomatic illness, nonetheless, the advent of SARS-CoV-2 variants with numerous mutations prompted 

questions about the two doses regimen's efficacy14,15. According to data acquired from vaccination in various 

countries, vaccine effectiveness had decreased over time and varies among developing virus strains16. The decline 

in circulating antibodies had generated concerns about the need for a booster dose of vaccine to strengthen 

protection against SARS-CoV-2 infection17. The booster dosage of vaccine could reverse the reduction in antibody 

levels that occurs after 2nd dose of vaccine, and the efficacy of three dose regimen was far superior to that of two 
doses18. 

Due to a delay in viral clearance, COVID-19 patients with diabetes mellitus and hypertension showed 

greater mortality and morbidity rates than those under metabolic control19. About 30% of COVID-19 patients 

brought to the hospital are hypertensive, and 12% are diabetic20, hence, boosters against SARS-CoV-2 were also 

emphasized in them. 

The protection gained by 2nd dose and a booster dose of vaccine was vital for guiding the vaccination 

plans, with a big influence on public health regulations to stop the pandemic. Implementing a successful 

vaccination program was crucial, as well as learning how long immunity against SARS-CoV-2 lasts in recipients 

of 2nd and booster doses of vaccine. So, this study aimed to encourage people to take the booster dose of vaccine 

and assess the antibody levels in vaccinated healthcare providers before and after a booster dose of vaccine. Also, 

to assess the antibody level generated following booster in the hypertensive and diabetic groups among the 

vaccinated healthcare providers. 
 

II. Material And Methods 
The study was a prospective observational study that was conducted in the Department of Biochemistry 

and Molecular Biology, BSMMU, Dhaka, Bangladesh, from 1st March 2022 to 28th February 2023. According to 

inclusion and exclusion criteria, a total of 73 study subjects were selected for this study by convenience purposive 

sampling technique from the different departments of BSMMU. 

 

Study Design: Prospective observational study 

 
Study Location: In the Department of Biochemistry and Molecular Biology, BSMMU, a tertiary hospital in 

Dhaka, Bangladesh. 

 

Study Duration: 1st March 2022 to 28th February 2023. 

 

Sample size: 73 Participants. 

 

Procedure methodology: 

After getting ethical clearance from the Institutional Review Board (IRB), BSMMU, by convenience 

purposive sampling a total of 73 study subjects were selected according to inclusion and exclusion criteria from 

the different departments of BSMMU. The purpose and procedure of the study were explained in detail and 
informed written consent was taken from each study subject. Age, sex, BP, BMI, and history were collected by 

using a data collection sheet. A blood sample was collected for the estimation of Anti-RBD IgG just before taking 

the booster dose. The serum was separated and preserved at -700 C. After three weeks, two blood samples were 

taken. One for serum Anti-RBD IgG and the other for RBS. Serum Anti-RBD IgG before and after taking the 

booster dose was measured on Alinity i by using SARS-CoV-2 IgG II Quant Reagent Kit 06S61(Abbott, Ireland) 

as directed by the manufacturer. RBS was also measured on Alinity c by using Alinity c Glucose Reagent Kit 

(Abbott Ireland) according to manufacturer instructions. 
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Statistical analysis: 

The collected data were entered, cleaned, sorted, and then processed with the help of the Statistical 

Package for the Social Sciences (SPSS) software version 26.0. The results were expressed as mean ± SD (standard 

deviation) for normally distributed data, median and interquartile range (IQR) for skewed data, and frequency 

(%). Statistics were performed by using the Wilcoxon Signed Rank Test, Mann-Whitney U Test, Kruskal-Wallis 

Test, and Bonferroni pairwise test. The p-value < 0.05 was considered as statistically significant. 
 

III. Result 
A total of 73 study subjects were enrolled in this prospective observational study. Among them n= 58 

were male and most of the study participants (n=50) were below 40 years of age with a mean age of 35.51 ± 7.96.             

Different types of vaccines against SARS-CoV-2 had been administered to the study subjects as 1st and 2nd doses 

of vaccine. Among them, AstraZeneca was 24.66% (n=18), Pfizer was 31.51% (n=23), Moderna was 23.29% 

(n=17), Sinopharm was 16.44% (n=12), and Sinovac was 4.11% (n=3). Among the different types of vaccines, 

Pfizer was administered to most of the study subjects. As the 1st and 2nd dose, the study subjects received the same 

vaccine, however, all the study subjects received only Pfizer as the booster dose implying that some of the study 

subjects had received mixed vaccine regimens.  The findings have been presented in the subsequent pages. 
 

Table no 1: Characteristics features of the participants. 

Features 
Male 

(n=58, 79.45%) 

Female 

(n=15, 20.55%) 

Total 

(N=73, 100%) 
Mean ± SD 

Age distribution (Years) 

< 40 39 (53.42%) 11 (15.07%) 50 (68.49%) 
35.51 ± 7.96 

≥ 40 19 (26.03%) 04 (5.48%) 23 (31.51%) 

Body Mass Index (BMI) (Kg/m2) 

18.5 – 22.9 (Normal weight) 14 (19.18%) 01 (1.37%) 15 (20.55%) 

26.14 ± 3.93 23.0 – 24.9 (Overweight) 14 (19.18%) 02 (2.74%) 16 (21.92%) 

≥ 25.0 (Obese) 30 (41.09%) 12 (16.44%) 42 (57.53%) 

Blood Pressure (BP) 

Normotensive 42 (57.53%) 13 (17.81%) 55 (75.34%) 
- 

Hypertensive 16 (21.92%) 02 (2.74%) 18 (24.66%) 

Blood Sugar 

Nondiabetic 48 (65.75%) 13 (17.81%) 61 (83.56%) 
- 

Diabetic 10 (13.70%) 02 (2.74%) 12 (16.44%) 

 

Table no 1 shows the frequency (n) with percentage (%) of categorical variables and mean ± SD of 
continuous variables. 

 

 

 
 

Figure no 1: Box-Whisker plot showing the comparison of Anti-RBD IgG of SARS-CoV-2 among the different 

types of vaccine before booster dose. 
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Table no 2: Comparison of anti-RBD IgG of SARS-CoV-2 among different types of vaccines before booster. 
Anti-RBD IgG of 

SARS-CoV-2 

elicited by 

different types of 

vaccine (Au/mL) 

Median (IQR) 

AstraZeneca 

n=18 

Pfizer 

n=23 

Moderna 

n=17 

Sinopharm 

n=12 

Sinovac 

n=3 
p-value 

2385.70 

(1218.3 - 

4122.5) 

3155.10 

(2029.3 - 6475.6) 

5175.40 

(3375.2 - 10858.3) 

1828.15 

(1155.35 - 2878.7) 

1408.70 

(1194.5 - 2575.5) 
0.002 

 

Table no 2 shows the comparison of Anti-RBD IgG of SARS-CoV-2 elicited by different types of 

vaccines that were administered to immunize the study subjects. Kruskal-Wallis Test was done as a test of 

significance to analyze the data which revealed a significant difference in antibody levels among different types 

of vaccine (p-value < 0.05). 

 
Table no 3: Pairwise comparison of Anti-RBD IgG of SARS-CoV-2 among the different types of vaccines. 

Sample 1 –   Sample 2 p-value 
Adjusted p-value 

(p-value*Number of test) 

1 Sinovac – Sinopharm 0.766 1.000 

2 Sinovac – AstraZeneca 0.473 1.000 

3 Sinovac – Pfizer 0.079 0.799 

4 Sinovac – Moderna 0.021 0.212 

5 Sinopharm – AstraZeneca 0.493 1.000 

6 Sinopharm – Pfizer 0.013 0.132 

7 Sinopharm – Moderna 0.001 0.009 

8 AstraZeneca – Pfizer 0.046 0.462 

9 AstraZeneca – Moderna 0.003 0.032 

10 Pfizer – Moderna 0.249 1.000 

 

Table no 3 shows the pairwise comparison of Anti-RBD IgG of SARS-CoV-2 among the different types 

of vaccines. There is a significant difference in IgG levels among the different types of vaccines. Post hoc analysis 

with the Bonferroni method revealed that Moderna vaccine produced significantly higher levels of IgG compared 

to AstraZeneca and Sinopharm. 
 
 

 
 

Figure no 2: Box and whisker plot showing the median antibody levels between vaccine regimens before and 

after the booster dose of vaccine against SARS-CoV-2. 
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Table no 4: Comparison of Anti-RBD IgG of SARS-CoV-2 level before and after three weeks of a booster dose 

of COVID-19 vaccine. 

IgG of SARA-Cov-2 

 

 

 

Study subjects 

Anti-RBD IgG of SARS-

CoV-2 before taking a 

booster dose of vaccine 

(Au/mL) 

Median (IQR) 

Anti-RBD IgG of SARS-

CoV-2 three weeks after 

taking a booster dose of 

vaccine 

(Au/mL) 

Median (IQR) 

p-value 

Total 

(N = 73) 

3117.30 

(1527.70 – 5026.00) 

12174.20 

(7576.60 – 19840.95) 
<0.001 

Vaccine regimen 

Homologous booster 

(n = 40) 

4499.70 

(2202.20– 9013.90) 

13835.15 

(8804.45– 28881.05) 
< 0.001 

Heterologous booster 

(n = 33) 

1863.70 

(1194.50– 3196.80) 

10423.30 

(7325.30– 15123.20) 
< 0.001 

 

Table 4 shows the comparison of Anti-RBD IgG of SARS-CoV-2 level before taking the booster dose 

and three weeks after taking the booster dose among the study subjects. Wilcoxon Signed Rank Test was done to 

analyze the data which revealed a significantly higher antibody level in three weeks after taking the booster dose 

of vaccine compared to before taking the booster dose of vaccine (p-value < 0.001). 

 
 

Table no 5: Comparison of Anti-RBD IgG of SARS-CoV-2 level before and after three weeks of a booster dose 

of COVID-19 vaccine between homologous booster and heterologous booster vaccine regimen. 
Vaccine regimen 

 

IgG of SARA-Cov-2 

Homologous booster 

(n = 40) 

Heterologous booster 

(n = 33) 
p-value 

Anti-RBD IgG of SARS-CoV-2 before 

taking a booster dose of vaccine 

(Au/mL) 

Median (IQR) 

4499.70 

(2202.20– 9013.90) 

1863.70 

(1194.50– 3196.80) 
< 0.001 

Anti-RBD IgG of SARS-CoV-2 three weeks 

after taking a booster dose of vaccine 

(Au/mL) 

Median (IQR) 

13835.15 

(8804.45– 28881.05) 

10423.30 

(7325.30– 15123.20) 
0.013 

 

Table no 5 shows the comparison of Anti-RBD IgG of SARS-CoV-2 level before taking the booster dose 

between homologous booster and heterologous booster vaccine regimen and the comparison of Anti-RBD IgG of 

SARS-CoV-2 level three weeks after taking the booster dose between homologous booster and heterologous 

booster vaccine regimen. Mann-Whitney U Test was done to analyze the data which revealed a significant 
difference in antibody levels between homologous booster and heterologous booster vaccine regimen before 

taking the booster dose (p-value < 0.001) and also three weeks after taking the booster dose of vaccine (p-value 

0.013 <0.05). 

 
 

Table no 6: Comparison of Anti-RBD IgG of SARS-CoV-2 level before and after three weeks of a booster dose 

of COVID-19 vaccine between normotensive and hypertensive groups of the study subjects. 
Blood Pressure 

 

IgG of SARA-Cov-2 

Normotensive 

(n = 55) 

Hypertensive 

(n = 18) 
p-value 

Anti-RBD IgG of SARS-CoV-2 before 

taking a booster dose of vaccine 

(Au/mL) 

Median (IQR) 

3196.80 

(1676.40 – 5414.90) 

1946.50 

(1194.50 – 3486.70) 
0.046 

Anti-RBD IgG of SARS-CoV-2 three weeks 

after taking a booster dose of vaccine 

(Au/mL) 

Median (IQR) 

14665.50 

(8849.00 – 24181.10) 

7790.00 

(3690.40 – 12174.20) 
< 0.001 

 

Table no 6 shows the comparison of Anti-RBD IgG of SARS-CoV-2 level before taking the booster dose 

between normotensive and hypertensive study subjects and the comparison of Anti-RBD IgG of SARS-CoV-2 

level three weeks after taking the booster dose between normotensive and hypertensive study subjects. Mann-

Whitney U Test was done to analyze the data which revealed a significant difference in antibody levels between 

normotensive and hypertensive study subjects before taking the booster dose (p-value 0.046 < 0.05) and also three 

weeks after taking the booster dose of vaccine (p-value <0.001). 
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Table no 7: Comparison of Anti-RBD IgG of SARS-CoV-2 level before and after three weeks of a booster dose 

of COVID-19 vaccine between nondiabetic and diabetic groups of the study subjects. 

Diabetes Mellitus 

 

IgG of SARA-CoV-2 

Nondiabetic (n = 61) Diabetic (n = 12) p-value 

Anti-RBD IgG of SARS-CoV-2 before taking 

a booster dose of vaccine 

(Au/mL) 

Median (IQR) 

3155.10 

(1792.60 – 5175.40) 

1592.55 

(1041.30 – 3554.20) 
0.048 

Anti-RBD IgG of SARS-CoV-2 three weeks 

after taking a booster dose of vaccine 

(Au/mL) 

Median (IQR) 

12713.30 

(8849.00 – 21120.60) 

7092.25 

(4403.90 – 11607.80) 
0.003 

 

Table no 7 shows the comparison of Anti-RBD IgG of SARS-CoV-2 level before taking the booster dose 

between nondiabetic and diabetic study subjects and the comparison of Anti-RBD IgG of SARS-CoV-2 level 

three weeks after taking the booster dose between nondiabetic and diabetic study subjects. Mann-Whitney U Test 
was done to analyze the data which revealed a significant difference in antibody levels between nondiabetic and 

diabetic study subjects before taking the booster dose (p-value 0.048 < 0.05) and also three weeks after taking the 

booster dose of vaccine (p-value 0.003 <0.05). 

 

IV. Discussion 
The invention of the vaccine has given humanity new hope in the fight against the highly contagious 

COVID-19 as well as mass vaccination is seen to be the most effective way to stop this epidemic. The regulatory 

authorities have approved several vaccines. The outcomes of the widespread immunization efforts indicate that 

using the recommended vaccine doses has significantly increased the protection against COVID-19 and has been 
linked to a significant decline in COVID-19-related hospitalizations and fatalities. The human body produces both 

IgM and IgG antibodies in response to a vaccine. This prospective observational study aimed to measure and 

compare the levels of antibodies (IgG) directed against the spike protein of SARS-CoV-2 before and after a 

booster dose of vaccine. The 1st blood sample was taken at least 4 months after 2nd dose of vaccine, and 2nd blood 

sample was taken three weeks after the 3rd dose, i.e., booster dose of vaccine. Therefore, it was worth trying to 

find out the levels and comparison of antibodies before and after a booster dose of vaccine against SARS-CoV-2. 

Participants were enrolled based on inclusion and exclusion criteria. 

 

Effect of different types of vaccines on Anti-RBD IgG levels before receiving a booster dose of the COVID-

19 vaccine: 

Different types of vaccines against SARS-CoV-2 had been administered to the study subjects as 1st and 
2nd doses of vaccine. Among the different types of vaccines, Pfizer was administered to most of the study subjects 

(31.51%, n=23), followed by AstraZeneca (24.66%, n=18), Moderna (23.29%, n=17), Sinopharm (16.44%, n=12), 

and Sinovac (4.11%, n=3). This study showed that participants who were vaccinated with Moderna produced 

maximum IgG against SARS-CoV-2 compared to others who were vaccinated with other than Moderna (Figure 

no 1). The median antibody levels for different vaccines were AstraZeneca 2385.70 Au/mL, Pfizer 3155.10 

Au/mL, Moderna 5175.40 Au/mL, Sinopharm 1828.15 Au/mL, and Sinovac 1408.70 Au/mL (Table no 2). 

Kruskal-Walis Test was done as a test of significance and the p-value was found 0.002 which was < 0.05 and 

statistically significant. Post hoc analysis with the Bonferroni method revealed that Moderna vaccine produced 

significantly higher levels of IgG compared to AstraZeneca and Sinopharm (Table no 3). Similarly, another 

research was conducted by Sarker et al. in Bangladesh and found that Moderna and Pfizer produced significantly 

higher antibody titers compared to the AstraZeneca and Sinopharm vaccines21. Another study done by Steensels 

et al. demonstrated that Moderna elicited more antibodies compared to Pfizer both in uninfected as well as infected 
participants22. 

 

Anti-RBD IgG levels before and after receiving a booster dose of the COVID-19 vaccine: 

Anti-RBD IgG of SARS-CoV-2 levels before taking the booster dose and three weeks after taking the 

booster dose was analyzed and found median antibody levels three weeks after taking the booster dose were higher 

(12174.20 Au/mL) compared to before taking the booster dose (3117.30 Au/mL) (Table no 4). Wilcoxon Signed 

Rank Test was done as a test of significance and the p-value was found < 0.001 which was statistically significant. 

It was found that three weeks after taking the booster dose antibodies levels increased about 4 times compared to 

before taking the booster dose. A longitudinal study was done by Tanaka et al. on healthcare workers at Izumi 

City General Hospital, Osaka, Japan, and found that after the 3rd dosage, the peak anti-spike IgG titer was roughly 

4.1 times higher than it was after the 2nd dose23. A similar study done by Eliakim–Raz et al showed that a 3rd dose 
of vaccine in adults aged ≥ 60 years was associated with significantly increased levels of IgG24. Similarly, Gilboa 
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et al. showed a quick and extensive immune response to 3rd dose of vaccine, as evidenced by a considerable rise 

in IgG levels25. It's noteworthy that both researches involved healthy adults older than 60 years. Another study on 

French nursing home residents done by Blain et al. showed a rapid decay of RBD-IgG levels after the 2nd vaccine 

dose and a significant increase after the 3rd vaccine dose administration26. Cucunawangsih et al. showed that 3rd 

dose of vaccine elicited a strong antibody response against SARS-CoV-2 in 90 healthcare providers from Siloam 

Teaching Hospital, Indonesia, with a median age of 31 years27. 
 

Effect of homologous booster and heterologous booster regimen on Anti-RBD IgG levels: 

All the study subjects received the same types of vaccine as the 1st and 2nd doses of vaccine schedules. 

However, only Pfizer was administered to all the study subjects as the booster dose of the vaccine. Hence, the 

study group was further divided into homologous booster (n=40) and heterologous booster groups depending on 

whether they received the same type (i.e., mRNA) of vaccine in all three doses or not. The booster was considered 

a homologous booster when the platform was similar to the primarily administered vaccine, i.e., 1st and 2nd dose, 

and heterologous booster when the platform was different. As mentioned earlier, the median Anti-RBD IgG level 

for all 73 study subjects before taking a booster dose of the SARS-CoV-2 vaccine was 3117.30 Au/mL. Three 

weeks after receiving the booster dose, the median Anti-RBD IgG level significantly increased to 12174.20 

Au/mL (with a p-value of <0.001). This substantial increase in IgG levels suggests a robust immune response 
following the booster dose. To make a comparison by vaccine regimen, the median Anti-RBD IgG level before 

the booster and three weeks after the booster were 4499.70 Au/mL and 13835.15 Au/mL respectively in the case 

of homologous booster group (n = 40) showing a significant boost in IgG levels; while in the heterologous booster 

group (n = 33), the median Anti-RBD IgG level before the booster and three weeks after the booster was 1863.70 

Au/mL and 10423.30 Au/mL, also showing a similar substantial increase in IgG levels (Table no 4). The 

homologous booster group had higher IgG levels both before and after the booster compared to the heterologous 

booster group (Figure no 2). The p-value for the change in IgG levels before the booster was <0.001 for both 

groups and the p-value for the post-booster IgG levels between the two groups was also significant (0.013) (Table 

no 5). Although the heterologous booster group showed a higher fold rise of titer (about 5-fold) than the 

homologous booster group (about 3-fold), this suggests that the booster effect was similar regardless of the vaccine 

regimen. In summary, both homologous and heterologous booster regimens significantly enhanced anti-RBD IgG 

levels, emphasizing the importance of booster doses in maintaining strong immune responses against SARS-CoV-
2. Similar findings were also observed by Atmar et al., Orlandi et al., and González et al. showing robust booster 

effects that were similar regardless of the vaccine regimen28–30. 

 

Effect of hypertensive status on Anti-RBD IgG levels after receiving a booster dose of the COVID-19 

vaccine: 

Before taking the booster dose the median antibodies in normotensive study subjects (n=55) were 

3196.80 Au/mL and that of hypertensive subjects were 1946.50 Au/mL (Table no 6). Normotensive study subjects 

had higher median antibody levels than hypertensive study subjects and the difference was statistically significant 

(p-value 0.046 < 0.05). Three weeks after taking the booster dose the median antibodies in normotensive study 

subjects were 14665.50 Au/mL and that of hypertensive subjects were 7790.00 Au/mL. In this case, normotensive 

study subjects had also higher median antibody levels than hypertensive study subjects and the difference was 
statistically significant (p-value < 0.001). In summary, both normotensive and hypertensive individuals in this 

study exhibit increased Anti-RBD IgG levels after receiving a booster dose of the COVID-19 vaccine, with a 

more pronounced effect observed in the normotensive group. In a study in Rome, Italy, Watanabe et al. observed 

a similar result in which a hypertensive individual, following the SARS-CoV-2 mRNA vaccine, elicited less 

antibody31. Another study was done by Soegiarto et al. in Indonesia and the most important findings of their study 

were the association between hypertension and lower antibody response following SARS-CoV-2 vaccination32. 

Recent data shows that the immune system may be related to hypertension. A major alteration in T cell immune 

metabolism can lead to abnormal T cell activation, differentiation, and proliferation and ultimately lead to the 

development of hypertension33,34. Hypertensive individuals displayed lower lymphocyte count compared to a 

normotensive individual; As lymphocytes are crucial in the immune response to vaccination, this finding may 

reveal a connection between hypertension and the successful treatment of hypertension may not affect the immune 
response to vaccination32. 

 

Effect of diabetic status on Anti-RBD IgG levels after receiving a booster dose of the COVID-19 vaccine: 

In this study, 83.56% (n=61) of the total study subjects were nondiabetic and the median antibodies 

before taking the booster dose in those study subjects were 3155.10 Au/mL, while that of diabetic subjects were 

1592.55 Au/mL. Diabetic study subjects had lower antibody levels than nondiabetic study subjects and were 

statistically significant (p-value 0.048 < 0.05). Three weeks after taking the booster dose the median antibodies in 

nondiabetic subjects were 12713.30 Au/mL and that of diabetic subjects were 7092.25 Au/mL. In this case, 
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diabetic study subjects had also lower antibody levels than nondiabetic study subjects and were statistically 

significant (p-value 0.003 < 0.05). In summary, in this study, both nondiabetic and diabetic individuals exhibit 

increased anti-RBD IgG levels after receiving a booster dose of the COVID-19 vaccine. However, the magnitude 

of this increase appears to be more pronounced in the nondiabetic group. A study done by Ali et al. showed that 

after receiving the BNT162b2 mRNA COVID-19 vaccine, both diabetic and non-diabetic individuals had high 

antibody levels but the diabetic individual had significantly lower antibody levels than nondiabetic individual35. 
Similar findings were found by Habib et al. showing that diabetic individuals with poor glycemic control had a 

lower immune response than nondiabetic individual36. Another study done by Soetedjo et al. demonstrated that 

following vaccination against SARS-CoV-2 diabetic patients had lower antibody levels compared to healthy 

controls but the antibody response in diabetic patients was still robust37. With COVID-19, patients with DM are 

more likely to have a poor prognosis, which is partially explained by the immunological dysfunction prevalent in 

DM38. Patients with DM had impaired function of both the innate and adaptive components of the immune 

system39. T-helper cell signals are necessary for B-lymphocytes to activate plasma cells that produce antibodies; 

People with DM may have improperly differentiated T-helper cells40. So, priority should be given to all diabetic 

patients to have the immunization against SARS-CoV-2 on schedule. 

 

V. Conclusion 
It was observed in this study that a booster dose of vaccine against SARS-CoV-2 significantly increased 

the antibody levels. Hypertensive & diabetic individuals had lower antibody levels in response to a vaccine.  It 

was also observed that Moderna was more effective than AstraZeneca and Sinopharm vaccines. Taken together, 

the relevance of the booster dosage was supported by research in both healthy and susceptible individuals. From 

a serological point of view, the efficacy of the booster dose should be consolidated by a clinical point of view. 

 

Limitations 

a)  Relatively small sample size, making it difficult to assess subgroup effects. 

b)  The study was conducted on the healthcare providers in a single center, so it was not representative of the 
whole population. 

c)  The study did not measure peak antibody levels following 1st & 2nd doses of vaccines, which would have made 

its conclusion more acceptable. 

d) The study could not measure the immune responses in other varieties of heterologous booster regimens (e.g., 

killed vaccine, vector vaccine) other than mRNA vaccines. 

 

Recommendations 

a)  It is necessary to carry out a multicenter study throughout the country with a large sample size throughout the 

general population. 

b) Further study should be conducted based on the durability of the antibody that was produced following the 

booster dose. It will provide important information on whether a further booster dose will be needed or not. 
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