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ABSTRACT

Introduction: During the Coronavirus Disease 2019 (COVID-
19) pandemic in India, two vaccinees were predominantly
administered to prevent the spread of the Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2). The first
vaccine introduced in India was ChAdOx1-nCOV (Covishield),
followed by BBV-152 (Covaxin). In the first phase, Healthcare
Workers (HCW) were prioritised for vaccination, given their
crucial role in the healthcare system.

Aim: To assess the antibody response post Covishield vaccination
at specific time intervals in HCWs and to determine the correlation
of antibody response with age, gender, co-morbidities and blood
group.

Materials and Methods: This prospective study was conducted
at Dr. Balasaheb Vikhe Patil Rural Medical College, Pravara
Institute of Medical Sciences, Loni, Maharashtra, India, over
a duration of six months from January 2021 to June 2021. A
total of 110 vaccinated HCWs who volunteered were included
in this study. SARS-CoV-2 antibodies at specific time intervals
were assessed using Ortho Clinical Diagnostic’s VITROS 3600
based on the principle of Chemiluminescent Immunosorbent
Assay (CLIA). Assessment of anti-SARS-CoV-2 total and IgG
antibodies was performed at 15 days, one month, one and a half
months, two months, three months, and four months postfirst
dose of vaccination, or in other words, 15 days and one month

after the 1t dose, and 15 days, one month, two months, and
three months post second dose of vaccination. For analysis,
Pearson’s correlation and a regression model were performed
using GraphPad Prism 8.0.2 version.

Results: Fifteen days post second dose, 110 HCWs (100%) and
109 (99.09%) HCWs turned seropositive for total antibodies and
IgG antibodies, respectively. It was observed that the majority
of participants (33, 30.27%) with peak IgG levels in the medium
range were from the age group of 31-40 years. Overall, there
was a negative correlation between age and IgG antibody levels
for peak IgG values (r-value=-0.224, p-value=0.019). The peak
values were achieved in the majority of participants 15 days
post second dose (53.6%). The difference in antibody levels
based on gender was not significant (Chi-square value=3.387,
p-value=0.184). No significant difference in SARS-CoV-2 IgG
levels was observed between participants with co-morbidities
and those without co-morbidities. Participants who developed
SARS-CoV-2 infection during the study period exhibited robust
antibody responses after vaccination.

Conclusion: These findings help elucidate Covishield vaccine-
specific antibody responses in vaccinees of different age groups,
genders, blood groups, and with co-morbid conditions. The
vaccine has substantially reduced the burden of disease by
preventing serious illness in vaccinated HCWs during the second
wave of the COVID-19 pandemic.
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INTRODUCTION

The SARS-CoV-2 pandemic has affected more than 692 million
people and caused seven million deaths globally as of August
20283 [1]. To address this, the first vaccine introduced in India was
ChAdOx1-nCQV (Covishield), followed by BBV-152 (Covaxin) [2]. In
the first phase, India commenced the administration of COVID-19
vaccines on January 16, 2021, with HCWs being prioritised [3]. Two
doses of the Covishield vaccine were administered at an interval
of one month, following guidelines from the Ministry of Health and
Family Welfare of the Government of India [3].

The vaccine candidate ChAdOx1 nCoV-19 vaccine (AZD1222)
was developed by Oxford-AstraZeneca under the name Vaxzevria.
It was licensed in India as ‘Covishield’ and manufactured by the
Serum Institute of India, Pune. Covishield is a monovalent vaccine
composed of a single recombinant, replication-deficient chimpanzee
adenovirus (ChAdOx1) as a vector. One dose (0.5 mL) of the
Covishield vaccine contains 5x10'° viral particles of the adenovirus
vector encoding the SARS-CoV-2 spike glycoprotein.

After administration, the SARS-CoV-2 spike glycoprotein is expressed
locally, eliciting neutralising antibody and cellularimmune responses [4].
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The S-protein binds to the Angiotensin Converting Enzyme 2 (ACE2)
receptor on the host cell's surface. The virus enters the cell through
the Receptor Binding Protein (RBD) on the S-protein structure. Since
the S-protein plays a crucial role in viral cell entry, it is a key target for
virus inactivation and postvaccine immune response [5].

The COVID-19 pandemic presented unprecedented professional
risks for HCWs, estimated to bear approximately 10% of the total
burden. HCWs faced an 11% higher risk of testing positive on
Reverse Transcriptase Polymerase Chain Reaction (RT-PCR) and
a seven times higher risk of severe COVID-19 compared to the
general community [6]. Antibodies are valuable for assessing an
individual’s immune response during viral infections. SARS-CoV-2-
specific IgG antibodies are considered vital indicators of immunity
in COVID-19. Therefore, testing for SARS-CoV-2 antibodies in
HCWs who received either the Covishield or Covaxin vaccinations
can be beneficial in understanding vaccine efficacy and determining
immunisation strategies [7].

This study aimed to evaluate the antibody immune response post
Covishield vaccination in HCWs and to explore the correlation with
age, gender, co-morbidities, and blood group.
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MATERIALS AND METHODS

This prospective study was conducted at Dr. Balasaheb Vikhe Patil
Rural Medical College (DBVPRMC), Pravara Institute of Medical
Sciences (PIMS), Loni, Maharashtra, India, for a duration of six months,
consisting of four months for sample collection and processing and
two months for analysis from January 2021 to June 2021. This
study protocol was reviewed and approved by the Institutional Ethics
Committee (PIMS/DR/RMC/2021/454).

At the time of conducting this study, the national policy was to
extend immunisation to HCW with two doses of both vaccines, at
intervals of four weeks. The study was designed to assess SARS-
CoV-2 antispike binding antibodies qualitatively at various time
intervals. This study was conducted on the HCW of the institute
who accepted and volunteered to investigate the antibody response
following Covishield vaccination. A total of 110 HCW volunteered to
participate in this study, which was conducted from January 2021
to June 2021. Being a time-bound study, participants available
during the study duration were included in the study.

Participants were provided with a questionnaire, and information
was gathered regarding age, sex, prior COVID-19 infection, blood
group, and co-morbidities. Informed written consent was obtained
from all participants.

Prior to vaccination, all participants underwent a baseline antibody
test to determine the baseline antibody status against SARS-CoV-2
(total antispike Ab).

Inclusion criteria: Baseline value of SARS-CoV-2 total antibody <1,
vaccinees willing to participate. When baseline values are more than
one before vaccination, it indicates immune responses present due
to previous infection. The inclusion of such participants in the study
will affect the outcomes of the study. Hence, only participants with
a value <1 were included in the study.

Exclusion criteria: Baseline value of SARS-CoV-2 total antibody
>1, vaccinees not willing to participate.

In subsequent samples, both total antibody (Ab) and Immunoglobulin
G (IgG) antibodies to spike proteins of SARS-CoV-2 were measured,
and these antibody responses were followed longitudinally in
participants, examining for differences in responses based on age,
gender, blood group, and co-morbidities.

Specimen collection: 2 mL venous whole blood samples were
collected by antecubital phlebotomy of eligible participants by
expert technicians following all aseptic precautions [8]. All samples
were collected in plain vials and analysed at the Central Clinical
Laboratory of Dr. BVPRMC, PIMS (DU).

The blood collected was allowed to clot and later centrifuged
to separate the sera. The samples were run on the same day of
collection. If a delay was expected, such serum samples were
stored in a -20°C deep freezer until the antibody studies were
performed [9].

Blood samples were collected from enrolled participants at seven
different time intervals: The first sample at day 0 (n=165, before
the first dose of the Covishield vaccine). A total of 37 out of 165
participants were positive for antibodies at baseline and were
therefore excluded from the study. During the study period, 15
participants developed clinically and laboratory-proven COVID-
19. These participants were followed-up separately to ensure that
their readings did not influence the actual study. Additionally, three
participants left the study. Hence, the final sample size was 110
participants.

In these 110 HCW, subsequent samples were collected as follows.
[Table/Fig-1] describes the sample codes for samples collected at
different intervals.

The serum sample was subjected to anti-SARS CoV-2 total Ab and
lgG assays on VITROS 3600 by Ortho Clinical Diagnostics. The total
Ab assay evaluated IgA, IgM, and IgG antibodies together [10].
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Sample collection Time point Sample code
15t sample 15 days post 1%t dose 1.15
2" sample 30 days post 1stdose 1.30
3 sample 15 days post 2™ dose 2.15
4™ sample 30 days post 2" dose 2.30
5" sample 60 days post 2™ dose 2.60
6" sample 90 days post 2" dose 2.90

[Table/Fig-1]: Time points for sample collection.

SARS-CoV-2-specific Chemiluminescence Immunoassay
Both the VITROS Anti-SARS-CoV-2 Total and IgG assays [8,10]
(Ortho Clinical Diagnostics, New Jersey, US) are based on CLIA using
luminol-Horseradish Peroxidase (HRP)-mediated chemiluminescence.
Both assays were performed on the VITROS 3600 automated
immunoassay analyser using the Anti-SARS-CoV-2 Total and IgG
reagent pack according to the manufacturer’s instructions [8,10].
In these assays, specific antibodies against the S protein of SARS-
CoV-2 were automatically analysed. Results are reported as signal/
cut-off (S/C) values and as qualitative results indicating non reactive
(S/C <1.0; negative) or reactive (S/C >1.0; positive). The anti-SARS-
CoV-2 total assay and IgG combinedly require a minimum of 100 pL
serum per assay [11]. The sensitivity for total Ab and IgG Ab is 100%
and 90%, respectively, while the specificity for both total Ab and IgG
Abis 100% [8].

Principles for SARS-CoV-2 IgG detection: An immunometric
technique is used; this involves a two-stage reaction. In the first
stage, antibodies to SARS-CoV-2 present in the sample bind with
SARS-CoV-2 spike protein coated on wells. Unbound sample is
removed by washing, and in the second stage, HRP-labeled murine
monoclonal anti-human IgG antibodies are added in the conjugate
reagent. Post that, the conjugate binds specifically to the antibody
portion of the antigen-antibody complex. The unbound conjugate
is removed by the subsequent wash step if the complexes are not
present. The bound HRP conjugate is measured by a luminescent
reaction. A reagent containing luminogenic substrates (a luminol
derivative and a peracid salt) and an electron transfer agent is
added to the wells. The HRP in the bound conjugate catalyses the
oxidation of the luminol derivative, producing light. The electron
transfer agent (a substitute dacetanilide) increases the level of light
produced and prolongs its emission. The light signals are read by
the system. The amount of SARS-CoV-2 IgG antibody present is
indicated by the amount of HRP conjugate bound [8].

Results [8]= Signal for test sample

Signal at Cut-off (cut-off value)

Antibody values were categorised as low, medium, and high levels
of protective antibodies when S/CO lay between 1-4.62, 4.62-
18.45, and >18.45, respectively, as per Ortho Clinical Diagnostic’s
Kit Literature [12]. For a given participant, the highest value
of IgG Ab from all six samples was considered as the peak IgG
value for that participant. Collectively, a categorisation was done
for all participants as low, medium, and high levels of protective
antibodies [12].

STATISTICAL ANALYSIS

The data collection of the patients was done on a prestructured
case record form and then compiled using Microsoft Excel 2013
to create the final master chart. Statistical analysis was performed
using Pearson’s correlation and regression models in GraphPad
Prism 8.0.2 version.

RESULTS

The overall age distribution is depicted in [Table/Fig-2]. There
were more male participants 61 (55.5%) than female participants
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49 (44.5%). Among the participants, 22 (20%) had a history of
co-morbidities, which included hypertension (6%), diabetes (7%),
diabetes and hypertension combined (3%), and others (4%). The
blood group distribution is provided in [Table/Fig-3].

Age (years) n (%)
<20 14 (12.72)
21-30 24 (21.81)
31-40 36 (32.72)
41-50 11 (10.00)
51-60 17 (156.45)
>60 08 (7.3)
Blood group n (%)
A+ 20 (18.18)
A- 02 (1.82)
B+ 30 (27.27)
B- 0
O+ 43 (39.09)
O- 04 (3.64)
AB + 10 (9.09)
AB - 1(0.91)

[Table/Fig-3]: Distribution based on blood group.

Effect of vaccination on participants: Fifteen days after the first
dose, 101 out of 110 (91.81%) participants became seropositive
for total Ab, and 80 out of 110 (72.72%) participants became
seropositive for IgG Ab. Thirty days after the first dose, 108 out of
110 (98.18%) participants attained total Ab levels, and 96 out of
110 (87.27%) participants attained IgG levels. Fifteen days after the
second dose, all participants were reactive for total Ab, while 109
out of 110 (99.09%) were reactive for IgG Ab. One female participant
was a non responder and did not achieve IgG antibody levels
throughout the study period. Details are elaborated in [Table/Fig-4].

Effect of age on antibody response: It was observed that the
maximum number of participants (33, 30.27 %) with peak IgG levels
in the medium range were from the age group 31-40 years. Overall,
for peak IgG values, there was a negative correlation between age
and IgG antibody levels (r=-0.224, p=0.019) [Table/Fig-5].

Anita Balakrishnan Nair et al., Study of Seroconversion Post Covishield Vaccination in COVID-19 Warriors

Peak antibody levels: Peak values were attained in the maximum
number of participants at 15 days post-second dose (59, 53.6%),
followed by 30 days post-second dose (38, 34.5%), and 30 days
post-first dose (4, 3.6%). The detailed demarcation is listed in
[Table/Fig-6]. As shown in [Table/Fig-7], the maximum number of
participants (99 out of 110) attained a medium level of protective
antibodies at their peak IgG levels.

Effect of gender on antibody response: Seroconversion was
demonstrated in 87.75% (43 out of 49) of females and 60.65%
(87 out of 61) of males at 15 days after the first dose. 93.87%
(46 out of 49) of females and 81.96% (50 out of 61) of males
demonstrated seroconversion at 30 days after the first dose.
With the exception of one female, the rest of the participants,
irrespective of gender, turned seropositive for IgG Ab after 15 days
of the second dose. It was observed that one 39-year-old female
was seronegative throughout the study. No significant association
was found between gender and the category of the peak IgG level
(p=0.184) [Table/Fig-8].

Impact of co-morbidity on levels of SARS-CoV-2 IgG antibodies:
A total of 8 (7.27%) participants had a history of diabetes mellitus,
while 7 (6.36%) had a history of hypertension. Furthermore, three
people were suffering from both diabetes and hypertension. A
history of other co-morbidities like hypothyroidism was seen in
four participants. Regardless of the co-morbidity status, Covishield
induced an increase in IgG antibodies in both groups at all time
points after vaccination. Thus, no significant differences in SARS-
CoV-2 IgG levels were observed between participants with co-
morbidities and those without co-morbidities.

Effect of COVID-19 on antibody levels: During the study period,
15 participants developed clinically and laboratory-confirmed SARS-
CoV-2 infection. Strong IgG antibody responses in these cases, with
the majority of cases showing IgG cut-off values of more than 20,
were observed, and they exhibited a maximum immune response
with high protective antibodies after the development of COVID-19
infection. Only one of the cases did not develop a strong immune
response even after getting naturally infected. The reason for this may
be cellular immunity playing a major role in this person. Additionally,
two of the participants who didn't develop COVID-19 infection
during the study showed higher antibody levels. This might be due
to subclinical infection which went unnoticed due to its asymptomatic
nature or hyper antibody response.

Number of participants
Test (n=110) M E <20 years 21-30years | 31-40years | 41-50 years | 51-60 years >60 years
toal A Getectatie. o1 sa | a7 | 14 22 34 i 18 o7
106 Ab deectable &0 a7 || 1 20 2 09 o8 05
?o?sj s dpgtsetcl;‘b?g > 108 59 | 49 14 24 36 11 16 07
%OcadAakstdZ?:étigosey 96 50 | 46 14 24 31 09 12 06
toal A Getectable 110 6t |40 | 14 24 % i 17 08
:gBGd:ngZ?:;éEIS e 109 61 | 48 14 24 36 11 17 08
;gddi:]yé Egtsrt] lir?—%ﬁétc?;ﬂ@b 09 o7 | 02 00 02 02 00 03 02
dotectable, g not dteotabl 21 17 o4 | o2 02 08 02 05 0
201G both non-dtectatle 02 02 |00 | 00 00 00 0 0 0
cotectabl, G not detectatle 12 00 | 03| o0 00 05 02 04 o1

[Table/Fig-4]: Participants showing antibody response at different stages of sample collection.

(As all the110 participants showed seroconversion in the form of total Ab at 15 days post 2™ dose, the data of 30 days, 60 days and 90 days post 2™ dose won't be of significance)

(Also, 109 participants showed serocoversion in the form of IgG Ab at 15 days post 2™ dose. One participant was IgG negative throughout the study)
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[Table/Fig-5]: Scatter diagram based on Pearson’s correlation (age with levels of
peak IgG.
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DISCUSSION

The present study provided an analysis of the antibody response
to Covishield, the Indian version of the AstraZeneca vaccine.
Given that this vaccine was administered to approximately 80% of
the Indian population, the findings of this study are of significant
importance. The study was conducted during the initial phase of
COVID vaccination, with HCWs being the priority group. It is worth
emphasising that the vaccine efficacy was tested against the
highly transmissible Delta (A) variant in a rural setting in western
Maharashtra, India.

A total of 109 out of 110 participants tested seropositive for IgG
15 days after receiving the second dose, while all 110 participants
were positive for total antibodies after 15 days of the second dose.

[Table/Fig-6]: Peak IgG in different age groups and gender.

PR Categorisation of peak values of IgG
(years) Low Medium High
<20 01 13 00
21-30 00 22 02
31-40 00 33 02
41-50 01 10 00
51-60 03 14 00
>60 01 07 00
Total* (n=109) 06 99 04

[Table/Fig-7]: Categorisation of peak values of IgG.
*As one person was IgG negative throughout the study, the total is 109 instead of 110

Sample Number of participants showing

code their peak IgG and % (n=110) Male Female <20 years | 21-30 years | 31-40 years | 41-50 years | 51-60 years | >60 years
1.15 02 (1.8) 00 02 01 01 00 00 00 00
1.30 04 (3.6) 01 03 00 03 01 00 00 00
2.15 59 (53.6) 33 26 05 07 21 08 14 04
2.30 38 (34.5) 25 13 07 13 10 03 01 04
2.60 03 (2.7) 00 03 01 00 01 00 01 00
2.90 03 (2.7) 02 01 00 00 02 00 01 00

No Ab 01 (0.9) 00 01 01 (39 years) - - -

(The maximum level of IgG that has been attained by individual participant overall in all the 6 samples. (2 after 15 dose and 4 after 2™ dose of vaccination)

The peak (highest protection) was observed in 59 participants
(63.6%) 15 days after the second dose and in 38 participants
(34.5%) 30 days after the second dose. The summary of findings
for the BNT162b2 mRNA (Pfizer) vaccine presented by the
European Medicines Agency was used to identify relevant time
periods for analysis: 1) 0-14 days after the first dose (no protection
observed); 2) >14 days after the first dose and until the second
dose (partial protection); 3) 0-7 days after the second dose (not
previously evaluated); 4) >7 days after the second dose (highest
protection) [13,14].

In the present study, authors observed that the maximum number
of participants (n=33, 30.27%) with peak IgG levels in the medium

Category of peak IgG

Gender Low (1 to <4.62) Medium (4.62 to 18.45) High (>18.45) Total Chi-square p-value
Male 5 55 1 61

Female 1 44 3 48 3.387 0.184
Total 6 99 4 109

Effect of blood group on antibody response: Only B+ Time interval at which

and O+ participants achieved IgG antibody peak at 15 days Blood group samples showed peak

postfirst dose and 30 days postfirst dose [Table/Fig-9]. Similar ~ |ABO and Rh) I9G values Participant split up
findings were observed among different blood groups showing | A ©2) 215 02
their peak at 15 days after the second dose of vaccination. 2.15 11

As shown in [Table/Fig-10], at the end of the study, the 2.30 06
maximum number of participants, 54 (49.0%), showed a A+9 2.60 1
decline in levels of antibodies and had a low level of protective 590 02
antibodies, followed by 52 (47.2%) with a medium level and 5 ;

3 (2.7%) with a high level of protective antibodies. Sixteen :

(14.5%) became non reactive for IgG Ab during the study period 1.80 2
itself. Of these, one (0.9%), six (5.4%), and nine (8.1%) turned B+ (60 215 14
non reactive one month (2.30), two months (2.60), and three 2.30 12
months (2.90) after the second dose, respectively. One person 2.60 00
was non reactive throughout the study. The positive aspect NO AB 1

was that all of these participants were atleast reactive for Total B0 - -
Ab. Thus, IgA and IgM antibodies provided support to ward off
the virus. AB-01) 2.60 o1
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were highly protected against severe infection, hospitalisation,

[Table/Fig-10]: Antibody levels at the end of study period (sample code- 2.90).

AB +(10) z;z 2 and death caused by the virus [23].
215 02 It is a well known fact that the antibody immune response to an
% o1 acquired infection or vaccination brings about two major immune
0-(04) changes. Antibodies produced by the Antibody-Secreting Cells
2:60 o1 (ASC) provide rapid, protective immunity, and the generation of
2.90 00 long-lived memory B cells which can mount recall responses
1.15 01 whenever re-exposure occurs. Interestingly, if circulating antibodies
1.30 02 fail to confer protection upon re-exposure, memory B cells initiate
215 o5 a recall response by producing new antibodies either through the
O +(49) 530 1 formation of new ASC or by reinitiating germinal centre reactions to
generate new, high-affinity B cell clones via an additional round of
2.60 0 somatic hypermutation [24].
290 o Various co-morbid conditions such as hypertension, cardiac disease,
Total 110 kidney disease, diabetes mellitus, and hypothyroidism were analysed
to observe associations with differing responses following COVID-19
Age group (years) Low IgG Ab Medium IgG Ab High IgG Ab
<20 06 08 00
21-30 14 10 00
31-40 12 20 03
41-50 08 03 00
51-60 10 o7 00
>60 04 04 00
Total (n=109) 54 52 03

As one person was IgG negative throughout the study, the total is 109 instead of 110

range were from the age group 31-40 years. The peak levels of IgG
antibodies were inversely proportional to age, indicating that lower
values of peak IgG were recorded with increasing age (r-value=-0.224,
p-value=0.019). Similar observations have been reported in many
other studies, where postvaccination antibody response is inversely
proportional to age [15-18].

A 39-year-old female tested reactive for total antibodies 15
days after the first dose, but during the study period, she
consistently tested negative for IgG. She did not have any
co-morbidities. Similarly, a 26-year-old female, despite having
had COVID-19 during the study period, did not develop robust
antibody levels. The predominant isotype induced by a COVID-
19 vaccine is IgG, particularly the more protective IgG1 and
IgG3 subclasses. However, IgA may also be important in
reducing infection of mucosa, epithelial cells in the respiratory
tract, and endothelial cells, which are widely targeted by the
virus [19]. An alternative explanation could be the earlier innate
cellular immune response for viral clearance before the acquired
immune response reaches a significant level. In certain studies,
patients who did not produce antibodies showed higher levels
of neutrophils [20].

This study demonstrated higher levels of protective antibodies
in participants who developed COVID-19 during the study
phase. Other studies have shown similar findings, indicating
that a history of COVID-19 positivity impacts the magnitude and
quality of the antibody response after COVID-19 vaccination
[21,22]. Prior infection led to quicker and more robust immune
responses compared to participants who were infection-naive [21].
Similar results were observed in the study by Hammerman A et
al., where the previously infected group showed a greater
antibody response [22]. This suggests that repeated exposures
to both vaccination and natural infection (e.g., hybrid immunity)
help enhance the protection associated with vaccination.
Additionally, none of these participants developed serious illness or
required hospitalisation. A similar outcome was observed in the
study by Thiruvengadam R et al., where fully vaccinated individuals
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vaccination. In this study, co-morbidities did not affect immune
responses after Covishield vaccination. However, some studies
reported lower antibody levels among individuals with co-morbidities
after the second dose, although the difference in antibody levels
was minimal [25].

Different blood groups showed their peak response at 15 days
after the second dose of vaccination. No significant difference was
observed in the response based on blood group. In this study,
antibody levels decreased after five months postvaccination but
were still detectable. A similar scenario was demonstrated in a
study where Anti-S, anti-RBD, and neutralising antibodies remained
detectable for atleast 6-8 months following vaccination [26,27].

According to the Centers for Disease Control and Prevention
(CDQ), vaccines and natural infection both result in the early
production of serum IgA, IgM, and IgG antibodies [28,29].
They also induce long-lasting memory B- and T-cell responses.
Available studies indicate that fully vaccinated individuals and
those previously infected with SARS-CoV-2 each have a low risk
of subsequent infection for at least six months [30]. Although the
antibody immune response is just a part of the immune response,
it is easier to detect compared to others due to its widespread
use and standardisation [31,32]. Notably, clinical trials have also
shown a favourable T-cell response with Covishield up to eight
weeks after a single dose [33]. However, for disease prevention,
T cells alone are likely less potent than neutralising antibodies.
IgG antibodies are produced slowly upon primary exposure to
an antigen and then rapidly under secondary or subsequent
exposure as part of an “adaptive” immune response, becoming
the predominant antibody. The ability of the immune system to
“adapt” to foreign substances and create memory against the
same antigen is known as immunological memory. This memory
enables the body to react more quickly and efficiently to the
pathogen in the future [34].

This study helped us understand the immune response after centre
and provided insight into the potential effects of age, gender, blood
group, and co-morbidity on antibody response.
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Limitation(s)

To answer a research question such as the antibody response rate,
a community-based study in a larger population with multistage
sampling would have been an ideal sampling method.

Authors here had only measured antispike binding antibodies
and were unable to assess neutralising antibodies as well as cell-
mediated immune responses.

The mutant circulating during this study period was the Delta (A)
variant. Other variants of concern, such as Omicron, were not present
during the study period, so authors were unable to understand their
impact on the antibody response.

CONCLUSION(S)

In the study, participants who developed COVID-19 during the
study period experienced only minor symptoms and did not
require hospitalisation. The pre-existing antibodies from COVID-
19 vaccination may have been useful in combating the virus and
causing minimal damage. Therefore, the findings of this study re-
emphasise the role and usefulness of vaccination. It is expected
that the present findings will facilitate understanding the immune
response to the Covishield vaccine in different age groups, genders,
and co-morbidities. A decline in seropositivity postCovishield
vaccination emphasises the importance of additional dose(s)/early
booster.
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