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ABSTRACT 

 

 
ARTICLE DETAILS 

 
Background: The health care workers have been handling with patients who may have 

symptomatic or asymptomatic coronavirus disease (COVID-19) since 2019. SARS-CoV-2 virus 

has been producing several variants. (Comirnaty) COVID-19 mRNA Vaccine (nucleoside 

modified) tozinameran was available in Myanmar in January 2024. This study aimed to assess 

changes in SARSCoV-2 antibody level in health care workers (HCW) following COVID-19 

mRNA Vaccine and to determine the factors influencing antibody response. 

Methods: An analytic study was conducted in Defense Services General Hospital (1,000 Bedded) 

in Myanmar in 2024. SARSCoV-2 antibody level was measured twice; prior to COVID-19 mRNA 

Vaccine and 70 days after vaccination. Data were collected by using standardized forms and 

analysis was done.  

Results: A total of 99 HCW were included. All HCW had anti-Spike antibody prior to COVID-

19 mRNA Vaccine (basal level); and the minimum level was 904 U/mL. Minimum antibody level 

as well as mean antibody level became double on Day ‘70’ after vaccination. Mean basal anti-

Spike antibody level was 4,195.04 ± 2898.20 U/mL; it rose to 9,115.31± 3518.89 U/mL on Day 

‘70’. Female had higher basal anti-Spike antibody level as well as the antibody level on Day ‘70’ 

than male; the basal level was 7,365 ± 5,460.97 U/mL and 3,878.04 ± 2,334.64 U/mL;  and, ‘Day 

70’ level was 10,404.67±4,725.860 U/mL and 8,894.85±3,487.904 U/mL respectively. HCW aged 

over 40 years had higher basal anti-Spike antibody level than that of under 40 years; 5,634.42 ± 

3,801.08 U/mL and 3,538.85 ± 2,102.61 U/mL respectively. However, on Day ‘70’, younger age 

group had better response; 9,564.37±3,265.608 U/mL in younger age group and 

7,864.55±4,098.874 U/mL in older age group.  

Antibody level on ‘Day 70’ was higher in HCW without comorbid disease and HCW with COVID 

symptoms at the time of vaccination. History of COVID-19 in past 6 months to 1 year prior to 

COVID-19 mRNA Vaccine did not influence the antibody response. The basal antibody level was 

lowest in underweight group (2,327.00±668.00 U/mL) and highest in overweight group 

5,019.26±3,485.20 U/mL. On ‘Day 70’, the highest level 9,225.03±3,416.99 U/mL was recorded 

in normal weight group; it was followed by overweight group. 

Conclusions: All HCW had had acquired immunity to SARSCoV-2 virus in January 2024. Their 

SARSCoV-2 antibody level became double on Day ‘70’ after one dose of (Comirnaty) COVID-

19 mRNA Vaccine (nucleoside modified) tozinameran. Younger age group, female, HCW without 

comorbid disease, those with normal weight and overweight group, and  presence of COVID 
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symptoms at the time of vaccination had better antibody response. Antibody response was not 

related with history of COVID-19 in past 6 months to 1 year. One dose of COVID-19 mRNA 

Vaccine was 100% effective in promoting anti-Spike antibody. 

 

KEYWORDS: SARSCoV-2 antibody, COVID-19,  health care workers (HCW), (Comirnaty) 

COVID-19 mRNA Vaccine (nucleoside modified) tozinameran 

 

 

 

 

Available on:  

https://ijmscr.org/ 

 

 

BACKGROUND 

Coronavirus disease (COVID-19) is an infectious disease 

caused by the SARS-CoV-2 virus. SARS-CoV-2 virus has been 

infecting since 2019; and we have been fighting it through 

vaccination. COVID-19 rapidly emerged as a leading cause of 

death; it was the third highest cause of mortality globally in 

2020 and the second in 2021 (WHO report May 2024). 

Vaccination remains the most effective tool for the prevention 

of COVID-19 (Tannous et al., 2023). 

In 2024, some countries have declared herd immunity with 

booster vaccination. Even, minor protective measures like 

wearing mask in public areas are not enforced in most of the 

countries. Most of the people believe that they are immune to 

SARSCoV-2 virus; and, screening to SARSCoV-2 virus is not 

done even for fever cases and cases with respiratory symptoms. 

However, there are sporadic cases in both public and private 

hospital; some cases are fatal if they are associated with 

comorbid diseases. 

SARS-CoV-2 virus stimulates our immune system to produce 

anti-body. On the other hand, vaccination produces antibody 

level too. Studies reported that combination of innate immunity 

and vaccine-induced immunity resulted in boost immunity. 

Cheetham et al pointed out that the association between 

antibody level to SARSCoV-2 virus and risk of subsequent 

infection; and it was a good guidance to triple vaccination 

(Cheetham et al., 2023).  

SARS-CoV-2 virus has been circulating and evolving for 4 

years; there are genetic changes in important regions of the 

spike protein of SARS-CoV-2 virus with resultant several 

variants. As of April 2024, nearly all SARS-CoV-2 genetic 

sequences are derived from JN.1, and these variants continue to 

displace existing XBB lineage variants  (WHO April 2024). 

Therefore, an updated vaccine antigen plays an important role. 

If it is added with an additional vaccine dose, an average 40% 

increase in neutralizing antibodies to that particular variant 

compared to vaccines with a previous vaccine antigen (WHO 

April 2024). According to Hwang et al, the antibody response 

to murine monoclonal antibodies (mAbs) against the SARS-

CoV may give better information to immunity (Berry et al., 

2004) (Hwang et al., 2022). As SARS-CoV-2 virus has been 

producing several variants; deep learning for specific variant is 

necessary (Lim et al., 2023) (Lim et al., 2023) (Torres et al., 

2022). 

The health care workers (HCW) may acquire coronavirus 

disease (COVID-19) though they adhere to personnel protective 

measures and are fully vaccinated. And, the infection may be 

asymptomatic. On the other hand, they are handling patients 

with fever as well as asymptomatic coronavirus disease 

(COVID-19) coming for other reasons. Several studies reported 

COVID-19 break through infection among HCW; the 

prevalence varied with type of  vaccine, country, study site and 

the type of variant (Sharma et al., 2021) (Tyagi et al., 2021) 

(Niyas & Arjun, 2021). Previous report from Myanmar pointed 

out that one in four physicians had break through infection in 

2021 though they had two doses of vaccine (Pyar et al., 2021). 

Moreover, break through infection due to the Omicron variant 

was reported from Myanmar in early 2022 (Pyar, 2022).  

In 2024, 5 years after pandemic, (Comirnaty) COVID-19 

mRNA Vaccine (nucleoside modified) tozinameran was 

available in Myanmar. Covidshield, Covaxin, Sinopharm and 

Sinovax were given to public from 2020 to 2023. As of 2023, 

80% of population were vaccinated. A two-dose regimen of 

COVID-19 mRNA Vaccine BNT162b2 conferred 95% 

protection against COVID-19 in adults.The emergence of 

new virus variants can lead to reduced vaccine effectiveness 

and the need for new vaccines or vaccine doses if the extent of 

immune evasion is severe. Neutralizing antibody titers was said 

to be correlated with protection for SARS-CoV-2; it estimated 

vaccine effectiveness for new variants (Gardner & Kilpatrick, 

2024). The antibody level depended on several factors like 

age, sex, BMI(Pyar et al., 2022), comorbid diseases (Pyar et 

al., 2023)and severity of COVID-19.Therefore, it was 

important to know antibody response to (Comirnaty) COVID-

19 mRNA Vaccine (nucleoside modified) tozinameran in 2024. 

This study aimed to assess the changes in level of anti-Spike 

antibody among health care workers (HCW) 70 days after 

(Comirnaty) COVID-19 mRNA Vaccine (nucleoside modified) 

tozinameran and to determine the factors influencing antibody 

response.   
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METHODS  

Study design and population  

An analytic study was conducted from January 2024 

to May 2024 to HCW working in public hospital. Informed 

consent was taken from each HCW. This study was approved 

by the Hospital Research and Ethics Committee of No.(1) 

Defence Services General Hospital (1000-Bedded) 

Mingaladon, Yangon.  

Data collection and procedure  

Demographic characteristics (sex, age, height, weight) and 

comorbidity (hypertension, diabetes mellitus, bronchial asthma 

etc) were collected using a standardized case report form. The 

date of (Comirnaty) COVID-19 mRNA Vaccine (nucleoside 

modified) tozinameran vaccination, timing of  previous 

COVID-19, symptoms of COVID-19 were recorded. The blood 

was taken twice to measure level of anti-Spike antibody level; 

first sample was taken prior to vaccination and second sample 

was 70 days after vaccine. The data were checked by two 

medical officers and then, supervision, completeness, and 

consistency of collected data were performed by the principle 

investigator.  

Anti-Spike antibody was measured according to 

‘Double-antigen sandwich principle’. Total duration of assay 

was 18 minutes. For first incubation, 20 µL of sample, 

biotinylated SARS-CoV-2 S-RBD-specific recombinant 

antigen and SARS-CoV-2 S-RBD-specific recombinant antigen 

labeled with a ruthenium complex) were done to form a 

sandwich complex. Then, second incubation was performed 

after addition of streptavidin-coated microparticles, the 

complex becomes bound to the solid phase via interaction of 

biotin and streptavidin. The reaction mixture was aspirated into 

the measuring cell where the microparticles were magnetically 

captured onto the surface of the electrode. Next, unbound 

substances were removed with ProCell/ProCell M. Later, 

application of a voltage to the electrode to induce 

chemiluminescent emission was done; it was measured by a 

photomultiplier. Finally, the results were determined via a 

calibration curve, instrument specifically generated by 2-point 

calibration; and, a master curve was provided via the reagent 

barcode or e-barcode. These samples were measured by using 

Cobas E411 immunoassay analyzer.  

Working Definition 

            Coronavirus disease was defined as COVID-19 

according to WHO. 

Body mass index (BMI) was a person’s weight in 

kilograms divided by the square of height in meters, an indicator 

of body fatness. BMI was categorized as underweight group 

(< 18.5 kg/m2), normal weight group (18.5 to 24.9 kg/m2), 

overweight group (25.0 to 29.9 kg/m2) and (≥ 30.0 kg/m2) obese 

group.  

History of COVID-19 was defined if HCW had signs 

and symptoms of COVID-19 with positive nasopharyngeal 

swab tests either with rapid test or PCR method in past 6 months 

to one year.  Comorbidity was a presence of more or additional 

medical conditions or diseases like hypertension, diabetes 

mellitus, bronchial asthma, ischemic heart disease, rheumatic 

heart disease or thyroid diseases in HCW. 

Symptoms of COVID-19 was defined as HCW had 

fever, sore throat, cough, myalgia, arthralgia with or without 

diarrhea or anosmia. 

(Comirnaty) COVID-19 mRNA Vaccine (nucleoside modified) 

tozinameran was COVID-19 mRNA Vaccine similar to 

BNT162b2 vaccine (Pfizer-BioNTech) and the expiry date was 

30 August 2024.  

Basal anti-Spike antibody level was defined as anti-Spike 

antibody level measured in HCW prior to (Comirnaty) COVID-

19 mRNA Vaccine (nucleoside modified) tozinameran 

vaccination. 

‘Day 70’ anti-Spike antibody level was defined as anti-Spike 

antibody level measured in HCW ‘70’ days after (Comirnaty) 

COVID-19 mRNA Vaccine (nucleoside modified) tozinameran 

vaccination. 

Statistical Analysis 

Total samples of 99 were analyzed by SPSS version 

26.0 for MacOS. Descriptive statistics was done, continuous 

variables were assessed normality by Shapiro-Wilk test. 

Normally distributed data were expressed in mean ± SD and 

non-normal data were expressed as Median (IQR). Categorical 

data were expressed in frequency and percentage. Antibody 

differences between sex, age, comorbid diseases, COVID-19 

symptoms and history of COVID-19 were compared by 

independent t test, BMI groups by one way ANOVA test and 

expressed in mean ± SD, and differences between co-morbid 

status were assessed by Mann-Whitney U test. Univariable and 

multivariable analysis was used by linear regression. P value < 

0.05  was used as significant level.  

 

RESULTS  

An analytic study was conducted in 2024 among health care 

workers (HCW) who received (Comirnaty) COVID-19 mRNA 

Vaccine (nucleoside modified) tozinameran. A total of 99 HCW 

were included. As shown in table (1), most of the HCW were 

male; male to female ration was  10:1. The mean age was 

34.87±9.02 years; the youngest was 20 years and the oldest was 

61 years. Thirteen HCW had comorbid diseases: diabetes 

mellitus (3/13); obesity and hypertension (2/13); hypertension 

(5/13); bronchial asthma (1/13); hypothyroid (1/13) and 

rheumatic mitral stenosis (1/13).  

As shown in table (2), basal anti-Spike antibody level in HCW 

aged over 40 years was larger than that of age under 40 years; 
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5634.42 ± 3801.08 U/mL and 3538.85 ± 2102.61U/mL 

respectively. Nonetheless, the response to vaccine gave greater 

level in younger age group (9564.37±3265.608 U/mL) than 

older age group (7864.55±4098.874 U/mL). It was statistically 

significant. It can be seen in table (4). 

Female had higher level of basal anti-Spike antibody (7365 ± 

5460.97 U/mL) significantly than male (3878.04 ± 2334.64 

U/mL). On ‘Day 70’, the antibody level of female was still 

higher though it was not significant; 10404.67±4725.860 U/mL 

in female and 8894.85±3487.904 U/mL in male. Table (2) and 

(4) demonstrate them. 

As shown in table (2), anti-Spike antibody level in HCW with 

comorbid diseases  had higher level (5038.38 ±4301.14 U/mL) 

than those HCW without comorbid diseases (4067.56±2635.76 

U/mL); however, it was not significant (p=0.26). As revealed in 

table (4), the antibody level on ‘Day 70’ showed that those 

without comorbidity had higher level than that of those with 

comorbid diseases; 9118.37±3592.362 U/mL and 

8461.46±3854.047 U/mL respectively. 

History of COVID-19 in past 6 months to 1 year was recorded 

in 74%  (73/99) of HCW. It is illustrated in table (1). Among 

them, 48(48.5%) had clinical COVID-19 symptoms; 17 

(17.2%) had clinical COVID-19 symptoms with positive rapid 

test; and 8 (8.1%) had clinical COVID-19 symptoms with 

positive PCR test. None of them developed severe infection and 

treated with symptomatic treatment in 95% (71/73). The basal 

antibody level in two groups (HCW with history of COVID-19 

infection 6 months to one year and those who did not infection) 

was not different (4059.10 ± 2845.44 U/mL vs. 4576.73 ± 

3066.46 U/mL ). On ‘Day 70’, those without history of COVID-

19 had higher antibody level than those without COVID-19; 

10086.46±3562.65 U/mL and 8656.58±3581.47 U/mL 

respectively. They are demonstrated in table (2) and (4).  

One tenth of them were having COVID-19 symptoms at the 

time of vaccination as seen in table (1). Their basal antibody 

level was higher (5066.88  ± 4004.35 U/mL) than that of those 

without COVID-19 symptoms (4118.40  ± 2797.42  U/mL). 

The same pattern was seen in ‘Day 70’antibody level; 

9225.25±3426.82 U/mL and 9015.13±3647.71 U/mL 

respectively. They are revealed in table (2) and (4).  

The mean basal anti-Spike antibody level was 4195.04 ± 

2898.20 U/mL and that of ‘Day 70’ was  9115.31± 3518.89 

U/mL. Minimum antibody level as well as mean antibody level 

became double on Day ‘70’ after vaccination. It is clearly seen 

in figure (3); comparison of COVID antibodies level between 

baseline and ‘Day 70’. 

Their mean BMI was 24.19 ± 3.20 kg/m2 as shown in table (1). 

Majority of HCW were in normal weight group (18.5 to 

24.9 kg/m2) (40%) and  overweight group (25.0 to 29.9 kg/m2) 

(50%). Those with high BMI had higher level of antibody on 

univariable analysis (R2 = 0.009); however, it was not 

significant. It is illustrated in figure (1); correlation between 

BMI status and baseline COVID-19 antibody level. Figure (2) 

demonstrates correlation between BMI status and antibody 

level at ‘Day 70’. There was no correlation. 

Table (2) reveals basal antibody level among various BMI 

groups. Figure (4) illustrates correlation between BMI groups 

and antibody level at ‘Day 70’ Those HCW in underweight 

group (< 18.5 kg/m2) had the lowest basal antibody level 

(2327.00±668.00 U/mL). On the other hand, the basal antibody 

level was highest in those with overweight group (25.0 to 

29.9 kg/m2) (5019.26±3485.20 U/mL). 

On ‘Day 70’, the antibody level increased twofold in all BMI 

groups as illustrated in table (3) and figure (5). The highest level 

9225.03±3416.99 was recorded in normal weight group (18.5 

to 24.9 kg/m2) followed by overweight group (25.0 to 

29.9 kg/m2).  

 

DISCUSSION 

Coronavirus Disease 2019 (COVID-19) has been the most 

severe public health challenge in this century. Two years after 

its emergence, the rapid development and deployment of 

effective COVID-19 vaccines have successfully controlled this 

pandemic and greatly reduced the risk of severe illness and 

death associated with COVID-19. As the SARS-CoV-2 virus 

may never be eradicated, and we have to live with this virus for 

a long time (Chi et al., 2022). Therefore, this study may reflect 

the immune response to one dose of (Comirnaty) COVID-19 

mRNA Vaccine (nucleoside modified) tozinameran in year 

2024 among HCW from Myanmar. 

This descriptive study involved 99 HCW working in public 

hospital (1,000 bedded) in Yangon, Myanmar. The study was 

done from January to April 2024. There were sporadic case 

reports on non-severe cases as well as severe cases of COVID-

19  in 2024 (WHO epidemiological update may 2024).  

Having antibody level prior to vaccination in all HCW showed 

relatively good immunity though only two third of them had 

history of COVID-19 in past 6 months to 1 year. The 

development of several vaccines and the success of passive 

immunotherapy may boost the immunity of HCW. According 

to Hajissa et al, anti-SARS-CoV-2 antibodies are useful in the 

treatment and prevention of SARS-CoV-2 infection. It is also 

important in surveillance of COVID-19 (Hajissa et al., 2022) 

(Althoff et al., 2022) (Kim et al., 2024) (Sumpaico-Tanchanco 

et al., 2022). Therefore, having basal antibody level in 100% of 

HCW in this study not only reflected the disease burden of 

COVID-19 in Myanmar (Li et al., 2022). It also indicated the 

immune status to SARS-CoV-2 virus in the community 

(Anichini et al., 2021) (Alejo et al., 2022) because all HCW 

were living and mixing with people in the community.  
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The diagnosis of COVID-19 based on SARS-CoV-2 PCR 

testing or rapid testing of pharyngeal or respiratory specimens 

in a symptomatic patient; therefore, it might underestimates the 

true prevalence of infection. Serologic methods can more 

accurately estimate the disease burden by detecting infections 

missed by the limited testing (pharyngeal swab or nasal swab) 

performed to date. The antibody responses to COVID-19 may 

be either due to SARS-CoV-2 virus acquired or COVID-19 

vaccine related; and, it may be combined effect. The report by 

de Assis et al highlighted that antibody responses can be used 

as a diagnostic tool as well as an epidemiologic tool to more 

accurately estimate the disease burden of COVID-19 (de Assis 

et al., 2020) (Sumpaico-Tanchanco et al., 2022).  

In this study, all HCW had anti-Spike antibody; minimum 904 

U/mL to maximum 12500 U/mL. They had COVID-19 vaccine 

4 times within 2-3 years prior to antibody testing; and, 75% of 

them had history of COVID-19 6 months to one year ago. It 

explained clearly the fact that HCW involved in this study had 

100% immunity. The antibody level reflected the prevalence of 

COVID-19 and the duration of immunity (Alejo et al., 2022). 

This study may reflect the immune status of HCW working in 

public hospital; it indicated that  SARS-CoV-2 virus is still 

living with us in 2024. It is important for clinicians to aware 

COVID-19 in those with comorbid diseases having respiratory 

symptoms and respiratory failure. 

Basal anti-Spike antibody level became double on ‘Day 70’. 

The immunity increases with increasing exposure to SARS-

CoV-2 virus and vaccination.  The findings from Bangladesh 

showed that  vaccine-mediated protection from (re)infection 

partially linked to elevated levels of S-specific antibodies (Haq 

et al., 2024). A two-dose regimen of BNT162b2, similar 

COVID-19 mRNA Vaccine, conferred 95% protection 

against Covid-19 in persons 16 years of age or older. The 

emergence of new virus variants can lead to reduced vaccine 

effectiveness and the need for new vaccines or vaccine doses if 

the extent of immune evasion is severe. Neutralizing antibody 

titers have been shown to be a correlate of protection for SARS-

CoV-2 and other pathogens, and could be used to quickly 

estimate vaccine effectiveness for new variants. (Gardner & 

Kilpatrick, 2024). According to Hogan et al, the 

immunogenicity data could predict vaccine effectiveness 

(Hogan et al., 2023) (Tannous et al., 2023). Therefore, one dose 

of (Comirnaty) COVID-19 mRNA Vaccine (nucleoside 

modified) tozinameran, similar to BNT162b2 vaccine (Pfizer-

BioNTech), was 100% effective in boosting antibody level in 

HCW working in public hospital. 

In this study, HCW aged over 40 years had significantly higher 

basal anti-Spike antibody level than those younger than 40 

years. Nonetheless, younger age group had higher antibody 

level on ‘Day 70’. Therefore, it confirmed previous report 

‘older age group had lower antibody response’ (Ward et al., 

2022) (Wang et al., 2019) (Karamese & Tutuncu, 2022) (Müller 

et al., 2021).  

However, this study confirmed the report that neutralizing 

antibodies correlate positively with age, male sex, and severity 

of the disease (Antibody Responses in COVID-19: A Review, 

n.d.). It was arguable that antibody response had high 

interindividual variation; and, the antibody titer decreased over 

time (Higgins Victoria et al., 2021) (Bruxvoort et al., 2021). 

Regarding the response in sex, female had significantly higher 

basal anti-Spike antibody level than male in this study. 

Moreover, the antibody level on ‘Day 70’ was larger in female 

than male. Similar finding was found Myanmar in 2022 though 

it was not significant (KPPyar et al., 2022). Therefore, it proved 

that female had higher antibody positivity following COVID-

19 vaccination (Ward et al., 2022) (Wang et al., 2019). 

Nonetheless, this study was contrary to the fact that neutralizing 

antibodies correlate positively with male sex (Antibody 

Responses in COVID-19: A Review, n.d.).  

In view of the effect of comorbid disease on anti-Spike antibody 

level, HCW with comorbid disease  had slightly higher basal 

level than those HCW without comorbid disease. Previous 

study in Myanmar revealed that HCW with diabetes mellitus 

had significantly higher level of anti-Spike antibody level than 

those without diabetes (Pyar et al., 2023). The antibody level 

on ‘Day 70’ showed that HCW without comorbidity had higher 

level than that of those with comorbid diseases; Therefore, this 

study supported other reports; patients with comorbidity had 

low antibody response to COVID-19 vaccine (Ward et al., 

2022)(Rangsrisaeneepitak et al., 2022) (Karamese & Tutuncu, 

2022) (Müller et al., 2021).  

Those HCW having symptoms of COVID-19 at the time of 

antibody testing had slightly higher basal level than those who 

were normal; the same finding on ‘Day 70’. It supported the fact 

that there was association between antibody level and infection 

(Cheetham et al., 2023). Generally, antibody begin to rise 

within the first few days following an infection with COVID-

19 or after the vaccine. Later, the level steadily increase in 

concentration till 6 months; then, they decline gradually (Ortega 

et al., 2021). The effect of hybrid immunity is related with exact 

timing (Anichini et al., 2021) (Rodda et al., 2022) (Higgins 

Victoria et al., 2021) (Menegale et al., 2023). In this study, the 

basal antibody level of HCW with known COVID-19 in last 6 

months to one year was not different significantly from that of 

HCW without infection. On ‘Day 70’, those without history of 

COVID-19 had higher antibody level than those without 

COVID-19. It may be due to several factors; (1) all HCW may 

have asymptomatic COVID-19 producing passive immunity; 

(2) all HCW had completed vaccination 4 doses in previous 2-

3 years reflecting active immunity(Anichini et al., 2021); (3) the 

https://www.fda.gov/medical-devices/coronavirus-covid-19-and-medical-devices/antibody-serology-testing-covid-19-information-patients-and-consumers


Sarscov-2 Antibody Response to COVID-19 MRNA Vaccine in 2024 among Health Care Workers Working in one Selected 
Public Hospital from Myanmar 

1494     Volume 04 Issue 08 August 2024                                                           Corresponding Author: Khin Phyu Pyar 

effect of hybrid immunity  in all HCW; (4) the antibody level 

was not tested in exact time in relation with known COVID-19 

(Higgins Victoria et al., 2021) (Menegale et al., 2023) 

(Bruxvoort et al., 2021); and, (5) interindividual variation 

among HCW (Higgins Victoria et al., 2021). None of the HCW 

had severe COVID-19 in this study. Neutralizing antibodies 

correlate positively with age, male sex, and severity of the 

disease. If we compare the antibody level of HCW with 

COVID-19 with that of severe COVID-19, we could clarify the 

association between severity of COVID-19 and antibody level 

(Antibody Responses in COVID-19: A Review, n.d.).  

Ninety percent of HCW were in normal weight group and  

overweight group, 40% and 50% respectively. The basal 

antibody level was lowest in underweight group and highest in 

overweight group. On ‘Day 70’, the antibody level increased 

twofold in all groups. The highest level was recorded in normal 

weight group; it was followed by overweight group. Therefore, 

it confirmed the report by Lombardi et al ‘BMI was positively 

related with antibody level following vaccination and infection’ 

(Pyar et al., 2022) (Lombardi et al., 2021).  

However, HCW in obese group had lower antibody level both 

basal value and ‘Day 70’ antibody value than overweight group 

in this study. All HCW in obese group had comorbid diseases; 

therefore, having associated comorbid diseases would be the 

reason for low antibody response. Nonetheless, it supported 

previous reports; obese individual had decrease antibody 

positivity (Ward et al., 2022) (Malavazos et al., 2021) (Nam et 

al., 2022). Antibody response in higher BMI group was found 

to be different between male and female. If men had higher 

BMI, they had lower titers of SARS-CoV-2 spike antibodies 

(Yamamoto et al., 2022) (Kara et al., 2022). In this study, male 

to female ration was equal proportion in obese group. 

Therefore, further study with larger sample size is needed for 

this controversial issue.  

  

LIMITATION OF THE STUDY 

Because of low resource setting, there were several limitations. 

The sample size is not large; future larger studies are required 

to detect factors influencing anti-Spike antibody level like age , 

sex, BMI, comorbid diseases etc. Moreover, serial estimation of 

anti-Spike antibody level after vaccination would be helpful to 

determine exact timing of peak level as well as the lowest level; 

it would be useful for recommendation of the best timing for 

subsequent COVID-19 vaccination particularly for risks group 

even in 2024. In addition, the study should also include both 

cellular and humoral responses as both are important for 

immunity. IgG concentrations should be done for 

immunological protection from SARS-CoV-2 variant 

infection.  

 

CONCLUSION 

It reflected the disease burden of COVID-19 among HCW. It 

indicated the immune status to SARS-CoV-2 virus in HCW 

working in public hospital. All HCW had good immunity to 

SARS-CoV-2 in January 2024. Anti-Spike antibody level 

became double on ‘Day 70’ after vaccine. One dose of 

(Comirnaty) COVID-19 mRNA Vaccine (nucleoside modified) 

tozinameran was 100% effective in promoting anti-Spike 

antibody. The antibody response was relatively higher in age 

under 40 years, female, those with current COVID-19 

symptoms, those with normal weight and overweight group, 

and those without comorbid diseases. Antibody response was 

not related with history of COVID-19 in past 6 months to 1 

year; therefore, they should not have false sense of security. 

Obese group had the lowest antibody response; high risk group 

for COVID-19.  

 

RECOMMENDATION 

Serial estimation of antibody level should be done. Low 

antibody response group such as age over 40 years, male, 

comorbid diseases and obese should adhere to personal 

protective measures and vaccination.  
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Table (1) clinical characteristics of HCW (n=99)  

Clinical Characteristics No. of HCW Percent 

Age Group < 40 68 68.7 % 

 >=  40 31 31.3% 

    

Age  (mean) 34.87±9.02 years Minimum 20 year Maximum 61 year 

    

Gender Male 90 90.9% 

 Female 9 9.1% 

    

Comorbid Status Presence of Comorbid disease 13 

 

DM   - 3 

Obesity + Hypertension-  2  

Hypertension -  5 

Bronchial asthma- 1  

Hypothyroid- 1 

Mitral Stenosis-  1 

 

13.1% 

 No Comorbid disease 86 86.9% 

    

Last Vaccination 3-6 

months ago 

Vaccination done 79 79.8% 

 Vaccination not done 20 20.2% 

    

Last Vaccination within 

past 3 months 

Vaccination done 19 19.2% 

 Vaccination not done 80 80.8% 

    

Previous COVID-19  

6 months - 1 year 

Yes 73 

Clinical Covid symptoms + = 

48(48.5%) 

RDT+ COVID infection = 17 

(17.2%) 

73.7% 
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PCR + COVID infection = 8 

(8.1%) 

 No 26 26.3% 

    

Covid Symptoms at the time 

of vaccination 

Yes 8 8.1% 

 No 91 91.9% 

    

BMI (mean) kg/m2 24.19 ± 3.20 minimum - 17 Maximum - 36 

    

BMI Group 

kg/m2 

<18.5 4 4.0 % 

 18.5 -24.9 51 51.5% 

 25 - 29.9  38 38.4% 

 ≥ 30  6 6.1% 

    

    

Basal Mean COVID 

Antibody level  

4195.04 ± 2898.20 Minimum - 904 Maximum - 12500 

    

'Day 70' Mean COVID 

Antibody level  

  

9115.31± 3518.89 Minimum - 2013 Maximum -12500 

    

 

 

Table (2) Association between clinical characteristics and baseline COVID -19 antibody level (n=99)  

Clinical Characteristics Mean antibody level  

 ± SD  

Minimum Maximum  F P value  

       

Age Group (yr) < 40 3538.85 ± 2102.61 904 12500 12.43 0.001* 

 >=  40 5634.42 ± 3801.08 1161 12500   

       

Gender Male 3878.04 ± 2334.64 904 12500 13.33 <0.001* 

 Female 7365 ± 5460.97 1358 12500   

       

Comorbid Status Presence of 

Comorbid 

disease 

5038.38 ±4301.14 1161 12500 1.27 0.26 

 No Comorbid 

disease 

4067.56±2635.76 

 

904 12500   

       

       

COVID-19 

6 months – 1 year ago 

Yes 4059.10 ± 2845.44 904 12500 0.61 0.44 

 No 4576.73 ± 3066.46 1161 12500   
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Covid Symptoms at 

the time of 

vaccination 

Yes 5066.88  ± 4004.35 1470 12500 0.79 0.38 

 No 4118.40  ± 2797.42  904 12500   

       

BMI Group (kg/m2  ) <18.5 2327.00±668.00 1592 3195 2.388 0.74 

 18.5 -24.9 3648.41±2180.46 904 9259   

 25 - 29.9 5019.26±3485.20 1161 12500   

 ≥ 30 4866.67±3923.10 1929 12500   

       

*P value with comparing means by ANOVA 

 

 
R R 2 t P value  

0.094 0.009 -0.93 0.36 

 

Figure (1) Correlation between BMI status and baseline COVID-19 antibody level ( n=99) 
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R R 2 t P value  

0.098 0.10 -0.97 0.33 

Figure (2) Correlation between BMI status and COVID-19 antibody level at ‘Day 70’ ( n=99) 

 

 
Figure(3) Comparison of COVID antibodies level between baseline and 70 days after vaccination (n=99) 
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Table (3) Comparison of COVID antibodies level between baseline and 70 days after vaccination (n=99) 

P value by paired sample t-test 

 

Table (4) Association between clinical characteristics and COVID -19 antibody level at 70 days after vaccination (n=99)  

Clinical Characteristics Mean antibody level  

 ± SD  

Minimum Maximum  F P value  

       

Age Group (yr) < 40 9564.37±3265.608 915 12500 4.898 0.029* 

 >=  40 7864.55±4098.874 2044 12500   

       

Gender Male 8894.85±3487.904 915 12500 1.434 0.234 

 Female 10404.67±4725.860 4287 

 

12500   

       

Comorbid Status Presence of 

Comorbid 

disease 

8461.46±3854.047 2157 12500 0.371 0.544 

 No Comorbid 

disease 

9118.37±3592.362 915 12500   

       

COVID-19 

6 months – 1 year ago 

Yes 8656.58±3581.47 915 12500 3.06 0.08 

 No 10086.46±3562.65 2013 12500   

       

Covid Symptoms at 

the time of 

vaccination 

Yes 9225.25±3426.82 4028 12500 0.25 0.87 

 No 9015.13±3647.71 915 12500   

       

       

BMI Group (kg/m2  ) <18.5 8601.00±4997.95 2044 12500 0.5 0.68 

 18.5 -24.9 9225.03±3416.99 915 12500   

 25 - 29.9 8924.21±3423.11 2266 12500   

 ≥ 30 7398.67±4360.27 2157 12500   

       

*P value with comparing means by ANOVA 

 

COVID Antibody Level Mean ± SD Minimum Maximum 

Basal level 4195.04 ± 2898.20 

 

904 12500 

       Day 70 level  9115.31± 3518.89 2013 12500 

Mean Difference 95% CI t df P value 

4861.82±4090.38 4046.02   -     5677.64 11.83 98 <0.001 
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Figure (4) Comparison of mean baseline COVID-19 antibody levels between BMI group ( n=99) 

 

 
Figure (5) Comparison of mean COVID-19 antibody levels at 70 days after vaccination between BMI group ( n=99) 

 


