International Journal of Community Medicine and Public Health

Gupta P et al. Int J Community Med Public Health. 2026 Apr;13(4):1922-1929

http://www.ijemph.com

pISSN 2394-6032 | eISSN 2394-6040

.. ) DOL: https://dx.doi.org/10.18203/2394-6040.ijcmph20261033
Original Research Article

Post-vaccination SARS-CoV-2 IgG spike antibody responses and risk
factors among healthcare workers: a cross-sectional serological study

Puneet Gupta, Manjot Singh, Sandeep Dogra*

Department of Microbiology, Government Medical College, Jammu (J&K), India

Received: 14 February 2026
Accepted: 09 March 2026

*Correspondence:
Dr. Sandeep Dogra,
E-mail: vrdlgmc@gmail.com

Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under
the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, provided the original work is properly cited.

ABSTRACT

Background: Healthcare workers (HCWs) are considered at high risk of SARS-CoV-2 infection due to direct
exposure to patients. Vaccination has been recommended as the main protective strategy against SARS-CoV-2
severity and even death among HCWs and the geriatric population.

Methods: In the current cross-sectional serological study, demographic details, risk factors and blood samples were
collected from 1044 HCWs working at Government Medical College and its associated hospitals (GMC&AH)J),
Jammu (J&K). Levels of SARS-CoV-2 spike antibody levels assay were determined after six months of the 2nd dose
of the COVISHIELD vaccine using the chemiluminescent microparticle immunoassay method (CMIA).

Results: SARS-CoV-2 IgG spike antibodies were detected in 97.4% of HCWs. SARS-CoV-2 IgG spike seropositivity
was found to be higher among females than males. SARS-CoV-2 IgG spike antibody levels were found to be
statistically significantly higher in age group 1 (18-30 years) compared to age group 2 (18-50 years) and age group 3
(50 years and above) (both p<0.01) in males and females. IgG spike antibody titers were found significantly higher in
those who were SARS-CoV-2 positive before vaccination than those who were not, whereas the presence of
comorbidity, high BMI and smoking has adversely lowered the SARS-CoV-2 IgG spike antibody titer in the present
study.

Conclusions: It was observed that SARS-CoV-2 IgG spike seropositivity remained in almost all participants even
after six months of vaccination. However, it was observed that risk factors such as smoking, High BMI, and
comorbidity have detrimental effects on IgG spike antibody titer.
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INTRODUCTION

COVID-19 pandemic caused by Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) has
deleterious effect on health services and economy
worldwide. Covid-19 pandemic has already affected more
than 217 million people and caused more than 4.5 million
deaths worldwide, as of 30th Aug 2021. India accounts
for total no of 3.7 million COVID-19 cases with 0.4
million deaths on 30th August 2021.! Vaccines have
been shown to lower the severity and mortality due
SARS-CoV-2 infection in India, the SARS-CoV-2
vaccination campaign started on January 11, 2021, in a
phased manner with priority given to HCWs, then to
high-risk  groups (Sanitation workers, Geriatric

population, person with co morbidities, elderly person)
and finally the entire population.** This strategy uses two
doses of ChAdOxl nCoV-19 Corona Virus Vaccine
(Recombinant) under the trade name of COVISHIELD,
manufactured in India by Serum Institute of India through
license from Astrazeneca-Oxford.® One dose of 0.5 ml
COVISHIELD vaccine contains 5x1010 viral particles
(vp) given 28 days apart intramuscularly to the recipients.
COVISHIELD is replication deficient adenoviral vector
based recombinant vaccine that expresses spike protein of
SARS-CoV-2.” COVID-19 vaccination boosts immune
response by providing Anti-S-IgG antibody, having
neutralizing effects and providing protection against
SARS-CoV-2 infections.® SARS-CoV-2 IgG spike
antibody titers act as indicator for effectiveness of
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COVID-19 vaccines.”!® Immunological response of
COVID-19 vaccines has been well described in vitro but
in real-world various risk factors affecting the SARS-
CoV-2 IgG spike antibody titers are yet to be explored.
Only few reports elucidate the long-term durability of
SARS-CoV-2 IgG spike antibody in response to
Covisheild vaccination.

HCWs are considered as most vulnerable cohort with
high risk of SARS-CoV-2 infection and also represent a
source of transmission with in clinical settings and
surroundings during the SARS-CoV-2 pandemic.
Majority of SARS-CoV-2 studies of Health-care workers
(HCWs) involves assessment of Seroprevalence and
Seroconversion rate among Health-care workers around
the world.!'"!3 With sparse reports of seroprevalence of
SARS-CoV-2 IgG spike antibody post vaccination among
HCWs worldwide.!416

In India, there are only few reports of seroprevalence of
SARS-CoV-2 IgG spike antibody among HCWs after two
doses of vaccination.!” To our knowledge, Current study
is the first ever study from northern region of India
particularly from Jammu region of UT of Jammu and
Kashmir (J&K) aimed to evaluate SARS-CoV-2 IgG
spike antibody titers and risk factors associated among
HCWs after two doses of COVISHIELD vaccination. In
the present study, we have assessed SARS-CoV-2 IgG
spike antibody titers and risks factors associated with
Low antibody responses among HCWs of Government
Medical College (GMC) and its Associated Hospitals,
Jammu (J&K) administered with two doses of Covishield
after a span of six months The present study was
conducted at Govt. Medical college (GMC) Jammu and
its associated hospitals in Jammu (J&K) during 1st of
Aug, 2021 and 30th of Aug, 2021.

METHODS
Study design and participants

HCWs of both genders, 18 years of age or older of Govt.
Medical college (GMC) Jammu and its associated
hospitals who underwent two doses of Covisheild vaccine
between the 29th January and 28th of February 2021,
were included in the study following informed written
consent. Information about demographic details such as
age, gender, SARS-CoV-2 infection status, smoking habit
and comorbidities such as diabetes, hypertension,
cardiovascular disease and chronic kidney disease of
participants were gathered using self-administered
questionnaire at the time of recruitment.

To evaluate the body mass index (BMI) of participants,
their heights and weights were measured on a standard
scale using a measuring instrument. Participants having
body mass index (BMI) values as (18.5-24.9), (25-29.9)
and (>30) were considered as Normal, Overweight and
Obese respectively. Present study has been approved by
the Institutional Ethics Committee of Government

Medical College (GMC), Jammu (J&K). None of the
individuals included in this study reported any COVID-19
infection during this one month.

Sample collection

Blood samples were obtained from all the participants
after 180 days of 2nd dose of Covisheild vaccine to
determine anti-SARS-CoV-2 spike-RBD antibodies.
Blood samples from all participants were collected in
vacuum tubes containing separator gel and serum was
isolated by centrifugation within 2h of collection and
stored at — 20 °C until further analysis of samples.

Quantitation of antibodies against SARS-CoV-2 spike
protein

Anti-SARS-CoV-2 spike-RBD levels were measured with
chemiluminescent microparticle immunoassay method
(CMIA) using the quantitative SARS-CoV-2 IgG 1I
Quant Assay (Abbott) and Architect i2000SR
immunoassay analyser (Abbott) to evaluate the immune
status of individuals induced by vaccination. Positive
diagnostic levels for SARS-CoV-2 antispike IgG
antibodies were defined as >50 AU/ml whereas results
below the cutoff value were reported as nonreactive and
interpreted as negative.

Since the protective antibody level is not yet known, the
value of the low anti- RBD IgG sample (250 AU/ml)
Equivalent of the “First WHO International Reference
Panel for anti-SARS-CoV-2 immunoglobulin (NIBSC
code: 20/268),” is accepted as cutoff level for low
antibody status in our study. Individuals having IgG
antibody titers <250 AU/ ml were considered in high risk
where as individuals having IgG antibody titers >250 AU/
were considered in low-risk group.

Statistical analysis

In descriptive statistics, qualitative variables were
reported as absolute number and percentage whereas as
quantitative variables reported as ean, standard deviation
(SD), minimum (Min) and maximum (Max). Distribution
of Anti- Spike IgG antibody titers for selected socio-
demographic variables was performed using non-
parametric tests such as or Mann-Whitney U test for two
groups and Kruskal- Wallis more than two groups and
Wilcoxon rank-sum test in dependent groups, as
appropriate. Anti- Spike IgG antibody titers were
converted to dichotomous variables as low and high.

Low antibody response was evaluated by Univariate and
Multivariable binary logistic regression analysis with
various risk factors namely: Age group, gender, BMI,
Smoking status nationality, previous COVID infection
and comorbidity as dependent variables. All statistical
analysis were conducting using a STATA software
(Version 14.0, Stata Corp and p value<0.05 was
considered statistically significant.
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RESULTS

In present study, we assessed SARS-CoV-2 IgG antibody
titers in total of 1044 HCWs of GMC Jammu and its
associated hospitals who received two doses of
Covishield vaccine prospectively. Occupational infection
in HCWs play a vital role in transmission of
communicable disease during epidemics.!® Although
several studies have reported SARS-CoV-2 IgG
seroprevalence and serconversion among HCWs. To our
knowledge current study provides the first insights into
long term repertoire of SARS-CoV-2 IgG antibody titers
in HCWs after two doses of vaccination in Jammu district
of UT of Jammu and Kashmir.

Baseline characteristics and IgG spike antibody levels
after six months of two doses of vaccination have been
summarized in Table 1. Current cohort had a slightly
greater representation for male individuals, 50.86%
(531/1044) than females 49.4% (513/1044). Females had
higher median (IQR) SARS-CoV-2 IgG levels than males
(304 (172-552) AU/ml vs (288 (184-410) AU/ml) which
is statistically significant (p<0.001) as well. Older adults
generally exhibit a weaker immune reaction to
vaccinations compared to their younger counterparts. The
age distribution of cohort under study was as follows: 18—
30 years old, n=206 (19.73%), 30-50 years old, n=701
(67.14%), 50 years and older, n=137 (32.12%). The
SARS-CoV-2 IgG level showed a positive correlation
among different age groups. Patients aged 18-30 years
had significantly higher median (IQR) SARS-CoV-2 IgG
levels than adolescents aged 31 to 50 years (333 (250-
615) AU/ml vs 308 (152-468) AU/ml. P. p<0.001) and
patients aged 50 years and above (333 (250-615) AU/ml
vs 212 (128-296) AU/ml, p<0.001). The SARS-CoV-2
IgG level showed a positive correlation among different
age groups. Difference in IgG antibody titers were found
to be statistically significant (P<0.001) among all the
three age groups in present study.

In the present cohort, 29.2% (05 /1044) and 70.8% (739/
1044) of the participants were found to be SARS- Cov-2
naive and SARS- Cov-2 infected respectively.
Participants with prior COVID-19 infection had higher
median (IQR) SARS-CoV-2 IgG levels than SARS- Cov-
2 naive (388 (284-553) AU/ml vs 124 (83.5-163) AU/ml)
which is found to be statistically significant (p<0.001) as
well. Amongst 1044 health care workers (HCWs),
23.18% (242/1044) had comorbidity where no
comorbidity had been found in 802 (76.82%) of the
individuals. Participants with comorbidity had higher
median (IQR) SARS-CoV-2 IgG in comparison to
participants having no comorbidity (353 (216-536)
AU/ml VS 219 (143-271) AU/ml,) which is also
statistically significant (p<<0.001). Out of 1044 health care
workers, 7% (73/1044) were smokers where 93%
(971/1044) were non-smokers. Non-smokers had higher
median (IQR) SARS-CoV-2 IgG in comparison to
smokers (307 (192-480) AU/ml VS 209 (209-325)
AU/ml, p<0.001) which is statistically significant as well.

Risk factors of low antibody after six months of two
doses of vaccination have been summarized in table 2. In
the present study individuals having IgG antibody titers
<250 Au/ ml were considered in high risk where as
individuals having IgG antibody titers >250 Au/ were
considered in low-risk group. Out of 1044 health care
workers, 36.78 % (384/1044) and 63.22 % (660/1044)
belong to high-risk group respectively. Low risk group
had higher median (IQR) SARS-CoV-2 IgG in
comparison to high-risk group (417(311-583) VS 134
(88-201)) which 1is statistically significant as well
(p<0.001).

Body mass index (BMI) distribution of present cohort
was as follows Group 1 termed as Normal with BMI
range of 18.5 to 24.9, n=477 (45.68%), Group 2 termed as
Overweight with BMI range of 25.0 to 29.9, n=490
(46.93%) where Group 3 termed as Obese with BMI
range of 30 and above, n=77 (7.37%). Median IgG level
of 348 (228-534) AU/ ml, 289 (145-434) AU/ml and 212
(124-336) AU/ml was found in BMI group 1 BMI group
2 BMI group 3 respectively. The SARS-CoV-2 IgG levels
showed a negative correlation with BMI (p<0.001).
Participants having Normal BMI had significantly higher
median (IQR) SARS-CoV-2 IgG levels than overweight
(348(228-534) vs 289(145-434), p<0.001) and obese
participants (348 (228-534) vs 212 (124-336), p<0.001).
Difference in IgG antibody titers were found to be
statistically significant among three different BMI groups
in present study (p<0.001).

In the present study, 5.5%% (58 /1044) of the participants
were non responder where 94.5% (986 /1044) of the
participants were responder respectively. Responder
showed higher median (IQR) SARS-CoV-2 IgG titers in
comparison to non-responder 312 (213-483) vs 44 (38-
45)) which is statistically significant as well (p<0.001). In
present study individuals having IgG antibody titers <250
AU/ ml were considered in high risk where as individuals
having IgG antibody titers >250 AU/ were considered in
low-risk group. Bivariate logistic regression was carried
out to assess the effect of age, gender, previously SARS
COV-2 positive, co-morbidity, smoking status and body
mass index (BMI) on the likelihood of low antibody
titers. Although females have 5% lower odds of having
low antibody in comparison to Males but no association
between sex and low antibody titers have been assessed in
our study. Age group 2 (31-50 years) and age group 3 (50
years and above) have 1.54 times and 5.02 times the odds
of having low antibody levels in comparison to age group
1 (18-30 years). SARS- CoV-2 positive participants have
13% lower odds than SARS- CoV-2 naive participants.
Comorbidity and smoking attributes to 4.3 times and 2.14
times odds of having low antibody levels in comparison
to participants without co morbidity and smoking habit.
BMI group 2 (Obese) and BMI group 3 (Overweight)
have 1.74 times and 2.62 times the odds of having low
antibody levels in comparison to BMI group 1 (Normal).
Bivariate logistic regression showed statistically
significant differences among Age groups (18-30, 31-50,
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50 and above) (p<0.001). Previously SARS- COV-2 presence of comorbidity (OR: 17.19, 95% CI:9.67-30.53,
status (p<0.001), Co morbidity (p<0.001), Smoking status P<0.001) and previously SARS- Cov-2 positive (OR:
(p<0.001), and BMI (p<0.001) except gender (p>0.001). 0.005, 95% CI:0.002-0.01, p<0.001) and being in the Age
Caglayan et al also reported overweight, as risk factor for group 3(50 years and above) (OR: 0.47; 95% CI:0.18-
low antibody levels in univariate regression analysis. 1.20, p<0.001), were determined as independent
Multivariable logistic regression analysis revealed that predictors for low antibody levels.

Table 1: Baseline characteristics and igG spike antibody levels after six months of two doses of vaccination.

Antibody level AU/ml Median (IQR _P value

18-30 206 (19.73) 333 (250-615)

31-50 701 (67.14) 308 (152-468)

50 and above 137 (132.12) 212 (128-296) <0.001
Sex
Male 531 (50.86) 288 (184-410)
Female 513 (49.14) 304 (172-552) 0.002
COVID-19 positive
No 305 (29.21) 124 (83.5-163)
yes 739 (70.79) 388 (284-553)

Comorbidity
No 802 (76.82) 353 (216-536)

Yes 242 (23.18) 219 (143-271) <0.001
Smoking status
No 971 (93.00) 307 (192-480)
Yes 73 (7.00) 209 (209-325) 0.016
BMI

1 477 (45.68) 348 (228-534)

2 490 (46.93) 289 (145-434)

3 77 (7.37) 212 (124-336) <0.001
Risk factor

High 384 (36.78) 134 (88-201)

low 660 (63.22) 417 (311-583) <0.001
IgG efficacy

Responder 986 (94.44) 312 (213-483)

Non responder 58 (5.56) 44 (38-45) <0.001

Table 2: Risk factors of low antibody levels by univariate and multivariate logistic regression models.

Multivariate adjusted

Age groups (in  Univariate unadjusted

odd ratio o @l 18 odd ratio 20 Tl
31-50 1.54 1.08-2.18 0.015 0.31 0.16-0.59 0.118
50 and above 5.02 3.14-8.01 <0.001 0.47 0.18-1.20 0.045
Sex
Male 1 1
Female 1.05 0.82-1.35 0.671 1.21 0.80-1.85 0.353
COVID-19 positive
Yes 1 1
No 0.013 0.01-0.02 <0.001 0.005 0.002-0.01 0.013
Comorbidity
No 1 1
Yes 43 3.21-5.89 <0.001 17.19 9.67-30.53  0.015
Smoking status
No 1
Yes 2.14 1.39-3.29 0.084 1.35 0.56-3.27 0.503
BMI
1 1 1
2 1.74 1.33-2.28 <0.001 1.29 0.83-2.00 0.493
3 2.62 1.61-4.28 <0.001 1.79 0.80-4.01 0.153
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DISCUSSION

HCWs are highly susceptible to SARS-CoV-2 infection
because of their direct interaction with patients. There is a
need of enhanced protective immunity among HCWs for
SARS-CoV-2 in healthcare settings for future
preparedness of SARS-CoV-2 outbreaks. Developing an
effective vaccine is a crucial way to control the ill effects
of SARS-CoV-2 among HCWs, Immuno-compromised
and geriatric population. Various research studies have
shown that mRNA-based vaccines are very effective and
completely safe. Spike protein S is the main target for
developing SARS-CoV-2 vaccines, determining SARS-
CoV-2 infectivity and provoking the body’s immune
response.!® Post vaccination titers of SARS-CoV-2 IgG
spike-antibody among HCWs is a vital indicator of
protective immunity which is still poorly understood.
Determining SARS-CoV-2 IgG spike antibody levels
after immunization and association of risk factors with
titers of IgG spike antibody among HCWs are crucial for
improving preparedness for future pandemics.

Screening trials have demonstrated that SARS-CoV-2
IgG spike-antibodies lasted for at least six months after
from two doses of vaccination but at varying levels and
with different maintenance pattern.?’ In present cohort,
we have evaluated the titers of SARS-CoV-2 IgG spike-
antibody and their relation with clinical parameters like
age, sex and prior COVID-19 infection among HCWs of
GMC Jammu and its associated hospitals after six months
of two doses of COVISHIELD vaccination. COVID-19
vaccinations triggered the formation of SARS-CoV-2-
IgG spike antibodies. The seroprevalence of SARS-CoV-
2- igG spike antibodies showed significant variation
across the globe. Authors have found seroprevalence of
among HCWs in the present study. Seroprevalence of
73.8% and 81.1% for anti-SARS-CoV-2 antibodies was
found in African countries such as Nigeria and Kenya
respectively whereas the seroprevalence of more than
90% was reported for countries such as Chile, French and
Slovakia among general population.!'-1313161° Elangovan
et al has reported the SARS-CoV-2- IgG spike
seroprevalence of 91.7% for HCWs after two doses of
vaccination.!” HCWs' repeated exposures to pathogen due
to interactions with patients could account for the high
seropositivity rates in current study. Hossain et al also
attributed high seroprevalence of IgG SARS-CoV-2
antibody among HCWSs due to direct contact with
patients.?! Our results are similar with findings of various
researchers (Bay ram who have also reported
seropositivity ranging between 90-99% after two doses of
CoronaVac vaccination.2%??

In the present study, statistically significant higher
median titers of SARS-CoV-2 IgG spike-antibody were
found in females in comparison to males. Various reports
have also reported higher antibody response to mRNA
vaccines in females in comparison to males.?>%
Substantial studies have also reported higher median
antibody levels in woman than males although the result

was not statistically significant.?®?’ The results are in
concordance with findings of Robbiani et al which found
that antibody titers are lower in men in comparison to
females.?® Various researchers also showed higher
probability of having high antibody titers in females than
males.?* Findings are similar to other studies depicting
females have statistically higher and more level of SARS-
CoV-2 IgG spike-antibody in comparison to males.!-?
Recent reports on mRNA BNT162b or CoronaVac post
vaccination also reported lower antibody titers in males in
comparison to females with statistically non-significant
results.?>?3* Our findings were quite different from
Kutsuna et al, 2021 results that showed that men have a
higher antibody titers than women.* On the contrary
Caglayan et al, found no association between sex and low
antibody titers.”> Therefore, effect of Sex on IgG
antibodies titers still requires more investigation.

Older adults generally exhibit a weaker immune reaction
to vaccinations compared to their younger counterparts.
In the present study, HCWs in the age group III (50 years
and older) have lower level of IgG anti-SARS-CoV-2
than age group II (30-50 years) and age group (18-30
years) and difference in SARS-CoV-2 IgG spike antibody
titer was found to be statistically significant (p<0.001)
among all the three age groups. Kusunoki et al also
observed negative correlation between age and antibody
titer in their study but the association was not statistically
significant.3® Bay et al reported relatively high frequency
of IgG antibodies in Health care workers (HCW) aged 18-
59 than participants having age more than 60 years after
two doses of CoronaVac.?’ Generally, most of the
researchers have reported negative correlation of IgG
levels with age with few statistically significant as well.
Older individuals, mostly more than 60 years old,
experienced higher sero negativity after taking two doses
of almost any type of COVID-19 vaccines, including
CoronaVac, AstraZeneca and Moderna.’”° Our results
are in concordance with reports of Soeorg et al and
Hirmoto et al who have found lower SARS-CoV-2 IgG
spike levels in older individuals’ comparison to younger
individuals.*%#!

In current study, HCWs having positive history of the
COVID-19 have higher titers of IgG anti-SARS-CoV-2
antibody in comparison to HCWs negative history of the
COVID-19. Difference in titers of IgG anti-SARS-CoV-2
antibody among HCWs having positive history and
negative history of COVID-19 was found to be
significantly significant as well. Various researchers have
also reported statistically significant higher antibody titers
in participants having previous history SARS- Cov-2
Infection than SARS-CoV-2 naive participants.?*?
Recent reports also elucidated higher levels of anti-spike
antibodies in previously SARS- Cov-2 infected
individuals  compared to  SARS-  Cov-2naive
individuals.*** Roberstson et al also asserted that
previously SARS- Cov-2 infected participants had higher
antibody titers than SARS- Cov-2 naive participants.*’
Our findings are in correlation with other reports showing
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high titers of SARS- Cov-2 spike antibody in SARS-
Cov-2 infected individuals compared to SARS- Cov-2
naive individuals. Current research has demonstrated that
HCWs having Co-morbidity, High BMI and Smoking
have lower median titers of SARS-CoV-2 IgG spike-
antibody comparison to HCWs not associated with any
risk factors. Individuals with older age, smoking behavior
and pre-existing health conditions such as co morbidities,
High BMI showed low vaccine immunogenicity and
antibody response.*® Pellini et al also reported higher
antibodies titers in low-weight and normal-weight
individuals in comparison to pre-obese individuals after
vaccination.>* Researchers have reported lower rates of
antibody production and lower median antibody titers in
participants with co morbidities.?3* Individuals with co
morbidities were more likely to not have an antibody
response after receiving any type of COVID-19 vaccine.*’
Our findings align with other studies that have reported
low median levels of SARS-CoV-2 antibodies among
HCWs having old age, Co morbidities, High BMI and
smoking behavior.

Strengths

Current study is multi-centre with a large number of
participants as well. Apart from that majority of the past
similar studies have studied prevalence of SARS-CoV-2
Infection and their associated risk factors among
healthcare workers only. In the present study, we have
analyzed seroprevalence of SARS-CoV-2IgG spike
antibody post vaccination and associated risk factors
among HCWs of Government Medical College (GMC)
and its Associated Hospitals, Jammu (J&K) catering most
of HCWs associated with emergency health services of
the Jammu region of union territory of Jammu and
Kashmir.

Limitations

The present study has several limitations as well. There is
lack of differentiation between post-vaccination and post-
infection IgG antibodies. Cell-mediated immune
responses and neutralizing anti bodies that also has
protective role against SARS-CoV-2 infection were not
studied in current study.

CONCLUSION

This study demonstrates that SARS-CoV-2 IgG spike
antibodies remain detectable in the majority of vaccinated
individuals even after a period of six months, indicating
sustained humoral immune response following
vaccination. The high rate of seropositivity reflects
highlights the effectiveness of vaccination in maintaining
a baseline level of immune protection over time.Current
study also highlights that the magnitude of the antibody
response is not uniform across all individuals. Certain
host-related risk factors, including smoking, elevated
body mass index (BMI), and the presence of comorbid
conditions, were found to adversely affect IgG spike

antibody titers. Individuals with these risk factors
exhibited comparatively lower antibody levels,
suggesting a potentially weakened immune response
despite being seropositive. The results underscore the
need for targeted public health strategies, including closer
monitoring, prioritization for booster doses, and lifestyle
modifications, particularly among individuals with
identified risk factors. Further longitudinal studies are
recommended to assess the long-term durability of
antibody responses and their correlation with clinical
protection against infection and severe disease.
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