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Original Article

IntRoductIon

India has the second highest number of COVID-19 cases 
reported globally. The aging population is at more risk of 
developing severe disease.[1-3]

The antibody levels in persons convalescing from natural 
infection and those who received two doses of BNT162b2 
vaccination showed a decline in antibody response after 
6 months, particularly among men above 65 years.[4-6]

Government of India initiated as a precaution administration 
of booster dose for senior citizens from January 10, 2022.[7] 
There is a paucity of data on longevity of antibody response 
in the Indian population. The present study examined levels of 
anti-SARS-CoV-2 antibodies in vaccinees who have completed 
at least 6 months since the second vaccine dose.
Covishield is a single recombinant, replication-deficient 
chimpanzee adenovirus vector encoding the S glycoprotein 

of the SARS-CoV-2 vaccine. SARS-CoV-2 S glycoprotein is 
expressed locally after administration, stimulating neutralizing 
antibody, and cellular immune responses.[8]

Methods

A cross-sectional study was conducted from November 2021 
to January 2022.

The sample size was calculated using the formula n = Z2 pq/d2 
where p = Proportion of people above 60 years who were 
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vaccinated, with the precision of 10% and 95% of confidence 
interval. Assuming 10% attrition the calculated sample size 
was 182.

Study participants and data collection
Four hundred and seventy-three individuals who had 
registered for vaccination were approached. Of these 114 had 
not taken the second vaccine dose and 136 had not completed 
6 months after the second vaccine dose. One participant 
reported COVID-19 positivity as a result of breakthrough 
infection and 24 did not give consent for participation and 
hence did not meet the eligibility criteria. Therefore, 199 
senior citizens aged 60 years and above residing in Belagavi 
city, Karnataka, India, who received two doses of COVID 
vaccine (Covishield) at least 6 months before recruitment 
were enrolled in the study. None of the participants were on 
immunosuppressive therapy.

A list of fully vaccinated people above 60 years of age was 
obtained from Primary health Centre of Rukmini Nagar, 
Ashok Nagar, and Vantamuri in Belagavi. Participants 
were informed over the telephone about the study. Home 
visits were scheduled; vaccination status and eligibility for 
enrolment were confirmed. After obtaining written informed 
consent, demographic data were collected and a 2 ml blood 
sample was withdrawn and sent to the laboratory on the 
same day.

Laboratory procedure
Clear serum sample was separated after centrifugation of 
the coagulated blood and stored at − 20°C till use. Antibody 
response to SARS-CoV-2 virus whole cell antigen was 
measured by commercially available kit COVID KAWACH 
IgG Micro LISA (J Mitra and Company, India) with reported 
specificity of 100% and sensitivity of 96.33%. In brief, 100 
µl of 1 in 100 dilution of serum was incubated in a microwell 
plate coated with SARS-CoV-2 virus whole-cell antigen. After 
incubation at 37°C for 60 min, plates were washed and 100 µl 
of anti-human Immunoglobulin G (IgG) enzyme conjugate was 
added to the well and incubated for 60 min at 37°C. The plate 
was then washed and 100 µl of 3,3’,5,5’-Tetramethylbenzidine 
substrate was added to the well and incubated in dark at 
room temperature for 10 min. The reaction was stopped after 
10 min by adding 100 µl of stop solution (1N sulfuric acid). 
The resultant color was measured in spectrophotometer at 
450 nm (EPOCH, Biotech, USA). The assay was considered 
valid when the ratio of optical density (OD) in positive 
control and average OD in negative control was above 1.5. 
The result of each sample was expressed as the ratio of OD 
in an experimental sample (T) and OD value in the negative 
control (N). The T/N value was taken as a surrogate for 
antibody level.

Statistical analysis
Independent Kruskal–Wallis test was applied to test the 
difference between T/N ratio by months of vaccination since 
the second dose and by the age group strata.

Results

The mean age of 199 enrolled eligible participants was 
69.20 ± 6.53 years, more than half of the participants were in 
the age group of 60–70 years (56.3%) and were male (53.3%) 
[Table 1].

Among the participants included for analysis, 30 (15.1%), 
35 (17.6%), 94 (47.2%), and 40 (20.1%) had completed 6, 
7, 8, and 9 months, respectively, since the second dose of 
vaccination. T/N values of the participants were compared 
between different groups. Participants who had completed 
6 months since the last vaccine dose showed the highest T/N 
value (median 14.17) followed by median values of 10.46, 
7.93, and 5.18 on completion of 7, 8, and 9 months and beyond, 
respectively. A steady decline was observed in the median 
T/N ratio from 6 to 9 months and the month-wise difference 
in the T/N ratio was statistically significant and the P = 0.038 
[Figure 1]. On post hoc test comparison, the difference in T/N 
ratio was found to be statistically significant between 6 and 
9 months and the P = 0.033.

Analysis by the age group showed although there was a decline 
in the mean and median values from the 60 to 70 years age 
group to the group above 80 years of age, the differences were 
not found to be significant [Table 2 and Figure 2].

When comparing between genders, women had a more robust 
response (Median T/N value = 9.90) compared with men 
(Median T/N value = 6.48). However, the difference was not 
statistically significant.

dIscussIon

Anti-SARS-CoV-2 vaccines were developed and made 
available to populations at a remarkable speed. Aging is 
accompanied by the decline in the function of lymphoid 
and nonlymphoid tissues involved in the host immune 
response.[3] However, a better understanding of the impact of 
age and age-related factors on the magnitude and durability of 
vaccine-induced immune responses is still evolving. The data 

Figure 1: Month‑wise T/N ratio distribution. T/N: Test by normal
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will help to guide public health decisions about COVID-19 
vaccine allocation. Although the Government of India has 
initiated a booster dose after 9 months of the second vaccine 
dose as a precaution, there is a lack of data on the sustenance 
of immune response post-vaccination. To the best of our 
knowledge, this is the first community-based study in India 
on SARS-CoV-2 vaccine-induced immune responses in the 
elderly population.

A study conducted in the UK reported that the waning of 
vaccine effectiveness was greater among 65+ years old 
compared to 40–64- years olds.[9] Another study conducted 
in Italy compared vaccine response among COVID-infected 
and naive subjects. It reported that antibodies generated after 
two doses of BTN162b2 vaccination rapidly diminished after 
15 weeks, especially in infection-naive subjects.[10]

A longitudinal cohort study was conducted among 
614 vaccinated health-care workers from three different 
districts of Odisha aimed to determine the dynamicity of 
vaccine-induced IgG antibodies against SARS-CoV-2. The 
results indicated that the antibody levels in the Covaxin and 
Covishield recipients dropped significantly after 2 months 
and 4 months, respectively. Age, gender, comorbidities, and 
blood types had no statistically significant effect on antibody 
titers.[11]

The present study findings showed waning of immunity levels 
in higher age groups and this finding is in agreement with past 
findings in the UK, where vaccination effectiveness against 
alpha and delta variants were evaluated over time after the 
two doses of Comirnaty, Vaxzevria, and Spikevax. The results 
indicated that waning was common in older adults and those 
in a clinical risk group, implying that these people should be 
given priority for booster doses.[9]

Results of this study showed a decline in response after 
8 months, especially those in higher age groups, although the 
differences are not significant. This may be due to the outliers. 
The present data support the need for a booster dose after 
9 months, especially in the older population that is at greater 
risk of developing severe disease.

Despite rigorous screening and implementation of lockdowns, 
there was a high prevalence of asymptomatic cases in the 
community.[12] It is possible that undetected asymptomatic 
infections are driving COVID-19 transmission in the 
community.[12-16] Some of the participants may have developed 
asymptomatic breakthrough infections resulting in higher 
responses. However, it is not possible to eliminate this 
confounder. This may be a limitation of this study. We 
have used the T/N ratio of optical densities as a surrogate 
marker for the quantitation of immune response. This may 
introduce some misclassification of quantitation. Another 
limitation was nonavailability of seroconversion data since 
the participants were vaccinated under the national program 

Figure 2: Scatter plot on antibody waning among different age group 
vaccinees

Table 2: Age group-wise T/N ratio distribution

T/N ratio

Age group T/N ratio

n Mean±SD Median Minimum Maximum Range P
60-70 112 12.02±10.94 8.56 0.45 38.91 38.46 0.432
70-80 74 10.91±9.72 8.90 0.48 37.79 37.31
≥80 13 7.19±5.22 7.48 0.36 19.96 19.60
Total 199 11.29±10.25 8.03 38.55
SD: Standard deviation, T/N: Test by normal

Table 1: Demographic profile of the respondents

Sociodemographic variables n (%)
Gender

Male 106 (53.3)
Female 93 (46.7)

Age group (years)
60-70 112 (56.3)
70-80 74 (37.2)
≥80 13 (6.5)

Religion
Hindu 190 (95.5)
Muslim 4 (2.0)
Christian 1 (0.5)
Jain 4 (2.0)

Total 199 (100.0)
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and it did not have a provision of testing for seroconversion 
after vaccination. Furthermore, the study’s strength is that it 
is a community-based study.

Hesitancy and resistance toward vaccination were the major 
reasons among 65 years and above elderly population for 
delayed acceptance of vaccines. Post-vaccination adverse 
effects, the adverse impact of the information on vaccines in 
the public domain, and the presence of comorbidities may be 
reasons for vaccine hesitancy. It was noted that about quarter 
of the individuals approached for the study had not taken the 
stipulated second vaccine dose.[17] There is a need for efforts 
to ensure the administration of both doses through the public 
health system.

ConClusions

The present data suggest that a booster dose is desirable 
after the completion of 9 months from the second dose of the 
COVID-19 vaccine, especially in higher age groups.
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