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ABSTRACT

Introduction: Assessment of antibody response to vaccination against SARS CoV2 has clinical, public health, and policy implications
during the pandemic and in the context of future waves. Method: In this repeated cross-sectional study, we estimated total
binding antibody levels to the spike protein of the SARS CoV2 virus post two doses of Covishield vaccine among 133 health care
workers (HCWs) (phase 1), followed by antibody levels among a subset (n=61) of this group at 9 months after the second dose (phase
2). The time period of the first and second blood collection corresponds to Delta and Omicron waves, respectively. Results: We
report 100% seroconversion post 28 days of the second dose of the Covishield vaccine among infection naive HCWs. In this study,
33% had a breakthrough infection in phase 1 and 24% reported a history of infection in phase 2. The antibody titres were higher in
the breakthrough infection group compared to the infection naive group during both Delta and Omicron waves. Conclusion: This
shows that there is a good seroconversion with two doses of vaccine, weaning of antibody with time, and a rise of antibody titre if
infected with SARS CoV 2 subsequently.
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Introduction recombinant Vaccine under the tradename Covishield) in January

2021, followed by vaccination for the general population from

Vaccination against SARS CoV2 is one of the most powerful age 18 to 45 years (May 2021).11 A severe wave of the pandemic

public health tools against SARS CoV2 pandemic. In India,
health care workers (HCWs) were the first to receive a vaccine
against SARS (AstraZeneca, ChAdOx1 nCoV- 19 Corona Virus
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with Delta variant of SARS CoV2 (B.1.617.2) happened during
April and May 2021, at a time period, where most HCW were
vaccinated with two doses of vaccine and the first dose of
vaccination for general population was going on.? It is estimated
that the Delta variant escaped immunity in 34.6% of individuals
with prior wildtype infection and caused breakthrough infections
after vaccination.! Prior vaccination reduced the severity of
illness and mortality during the Delta wave among symptomatic
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COVID-19 patients, and full vaccination conferred greater

protection than partial vaccination.!

The next pandemic wave occurred with Omicron variant of
SARS COV2 (B.1.1.529), which was classified as a variant
of concern by the WHO technical advisory committee on
November 26, 2022. At this time, at least 50% of the eligible
population in India had received one or two doses of a vaccine
and 30.6% wete fully vaccinated.P

In India, the Omicron variant was reported to be in community
transmission by January 2022 and had become dominant in
multiple metros, according to the Indian SARS-CoV-2 Genomics
Consortium. The first two Omicron cases in India were
reported from Bengaluru on December 2, 2021. By January 9,
with 333 cases, Bengaluru was reported to account for 92% of
Karnataka’s Omicron cases.’! This wave was milder with fewer
hospitalizations, which is attributed to the low pathogenicity of
the variant and the wider vaccination coverage.

Massive disruption, sheer velocity of pandemic waves, novel
pathogen with novel vaccine, urgency of testing, treatment,
and vaccination — all posed a significant challenge to health
systems the world over. There was limited information regarding
antibody response to the vaccine against SARS CoV2, though
this knowledge is of critical importance because of the possibility
of the emergence of new variants of the same pathogen and
the advent of novel respiratory pathogens. Hence, this study was
intended to address this gap.

The research questions we explored were — (i) does everybody
getting two doses of vaccine to mount an antibody response, (ii)
will there be a chance of breakthrough infection if vaccinated
with two doses? and (iif) will the antibody rise if challenged
later with exposure to another variant of virus? These questions
are of critical importance which gives insights about antibody
response to the vaccine and subsequent virus exposures. This
will contribute to the scientific knowledge and will have clinical,
public health, and policy implications in future pandemics.

In this cross-sectional study, we estimated total binding antibody
levels to the spike protein of the SARS CoV2 virus after two
doses of Covishield vaccine among HCW. We also estimated
antibody levels among a subset of this group of HCW at the
beginning of the Omicron wave about 9 months after the
second dose.

Methodology

We did a cross-sectional study among HCW in a tertiary care
hospital in Bangalore in two phases, phase 1 from March to June
2021 (Delta wave time period) and phase 2 from December 2021
to March 2022 (Omicron wave time period).

In phase 1, HCW vaccinated with two doses of Covishield
vaccine under the existing guideline (4 weeks interval between

Journal of Family Medicine and Primary Care

doses) with no reported SARS CoV 2 infection before the second
dose of vaccination were eligible to participate in the study. The
blood samples were collected after 30 days and within 100 days
of the second dose of vaccine. Among those who consented
for the study, demography, vaccination details, and history of
breakthrough infection were collected. Breakthrough infection
was defined as a history of COVID19 infection in an individual
who is vaccinated with either a primary series or a primary series
plus a booster dose as pet the CDC guidelines.”

In phase 2, invitations to participate in phase 2 were sent out to
those who participated in phase 1 study. History of SARS-CoV-2
infection was recorded, and the blood sample was collected from
those who were willing to participate in this phase.

In both phases, four milliliter of blood was collected, and the
serum separated and tested using the Elecsys Anti-SARS CoV 2
S assay (Roche Diagnostics), measuring predominantly anti-SARS
CoV2 IgG, as well as IgA and IgM using a recombinant protein
representing the receptor-binding domain of the S1 subunit of
the spike antigen.”

The measurement range of the assay is from 0.40 to 250 U/mL, and
dilutions up to 1 in 50 were done. According to the manufacturer’s
recommendations, levels of <0.80 and =0.80 U/mL were
considered negative and positive. The assay is reported to have its
highest sensitivity of 84.0%% (95% CI: 73.8-94.2) and specificity
of 100% at 15 to 30 days post testing positive by polymerase
chain reaction (PCR) positivity.”!

The data was analyzed using Statistical Package for Social Sciences
version 20. In both phases, the prevalence of breakthrough
infection was calculated. Antibody titres of infected and
noninfected groups wete reported as mean with SD and percentage
and interquartile range (IQR). For statistical calculations, titre
values of >12,500 U/ml. were considered as 12,501 U/ml..

The study was approved by the Ethics Committee of Bangalore
Baptist Hospital on the following dates: BBH/IRB/2020/007
dated 28/08/2020 and BBH/IRB/2021/42 dated 19/04/2021.

Results

In Phase 1, 133 HCWs participated in the study. More than
half of them (58.6%) were females and the mean age was
39.6 = 8.8 years among women and 40.7 £ 10.3 years among
men. The median time between vaccination doses was 37 days,
ranging between 25 and 69 days. Almost half (49.6%) of blood
samples were between 81 and 93 days post second dose. All the
participants tested positive for antibodies (100% seroconversion).

About one-third of the participants, 43 (32.3%), had a
breakthrough COVID19 infection confirmed by RT-PCR and/or
Immunochromatography. Among those who had a breakthrough
infection, the blood sample was collected within a week of
infection (early sampling group) in 69.8% (30) of HCW. In the
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remaining 13 people, the blood sample was obtained after two
weeks (late sampling group) of breakthrough infection due to
the prevailing quarantine rules.

Antibody titres were less than 100 U/mL in 22% of HCW
among the noninfected group. The mean antibody titre was
lesser (373 U/mlL, IQR 471) in the noninfected group than
in the breakthrough infection group (5857 U/mL, IQR
11737) [Table 1]. Among those with breakthrough infection, all
except one with breakthrough infection had antibody levels above
100 U/mlL, and most (81.3%) had titre more than 500 U/mL.

The mean antibody titre was higher in the late sampling group
as compared to the early sampling group (3844 IU/ml vs
10501 TU/ml) [Figure 1]. Among the eatly sampling group,
66.6% had antibody titres less than 5000 U/mL, whereas 100%
of the late sampling group had antibody titres above 5000 U/mL.

In Phase 2, 61 (45.9%) HCW's participated in the study. Among
them, 15 (24.5%) had a breakthrough infection. The median
antibody titres were higher (4682 U/ml vs 886.8 U/ml) among
those who had a breakthrough infection as compared to those
who did not have breakthrough infection [Table 2]. All among
the breakthrough infection group had values above 100 U/mL;
the lowest value is 637 U/mL.

When the antibody titre was compatred between phase 1 and
phase 2, the median antibody titre at 9 months was lower
in phase 2 than phase 1 (89.4 vs 245.9) in the absence of
breakthrough infection. Median antibody titre was higher among
the breakthrough infection group in both phase 1 and phase 2
as compared to the nonbreakthrough infection group [Figure 2].

Discussion

The study reports 100 per cent seroconversion among HCW
post 28 days of the second dose of Covishield vaccine. Many
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Figure 1: Comparison of antibody titres among HCW with breakthrough
infection based on the time period of sample collection during phase
1 of the study (n = 43)
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studies report a high rate of seroconversion after two doses of
Covishield vaccination.'"""¥ Out results were similar to what was
reported in phase 3 clinical trial of Covishield vaccine.!'”

In our study, 33% had a breakthrough infection in phase 1 and
24% reported a history of infection in phase 2. The prevalence of
breakthrough infection varied from 5 to 23.5% in various studies
during the delta wave.'**"! The proportion of breakthrough
infection varied based on the time of the wave in the particular
place, time period of recruitment (early, during or after wave),
and exposure of the HCW to COVID 19 wards. Omicron variant
was more infectious than delta, and studies have reported a
breakthrough infection rate of 71-83%.7*I The proportion of
breakthrough infection is much less (24%) because our sample
collection corresponded to the eatly phase of the Omicron wave.

The mean antibody titres among the breakthrough infection
group were higher than the nonbreakthrough infection group
in both phase 1 and phase 2. An increase in antibody titre
following a viral challenge after vaccination is reported, and this
is an expected response of the immune system.? The same
is seen 9—10 months after the second dose as well in phase

Table 1: Phase 1 (March to June 2021) binding
S - antibody levels (total samples=133) among HCW
with and without breakthrough infection

Parameter Breakthrough infection =~ Breakthrough infection
absent (U/mL) present (U/mL)

No of samples 90 43

Prevalence 67.7% 32.3%

Mean (SD) 373.12 (345.24) 5857.21 (5100.87)

Median (IQR) 245.85 (471.42) 5529. (11737.2)

Table 2: Phase 2 (January 2022) binding S - antibody
levels (total samples=61) among HCW with and without
breakthrough infection

Parameter Breakthrough infection

absent U/mL
46 (75.4%)
886.8 (2664.2)

Breakthrough infection
present U/mL
15 (24.6%)
6473.7 (5243.7)

No of samples
Mean (SD)

Median (IQR) 89.43 (130) 4682 (11523)
[l Phase 1 - No break through infection [l Phase 2 - No break through infection
[l Phase 1- Breakthrough infection [l Phase 2- Breakthrough infection
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Figure 2: Comparison of median antibody level over phase 1 and phase
2 among HCW with and without breakthrough infection
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2, when the predominant variant was Omicron, showing that
the binding antibody has risen to the viral challenge. This is in
keeping with results from studies which showed boosting of
humoral immunity after breakthrough infection, even if it was
e Other studies have shown
neutralizing antibody titres as predictors of protection, and some

predominantly a mild diseas

have suggested the monitoring of binding antibodies as well to

assess the level of protection.?

This study is a repeated cross-sectional study of antibody levels
of HCW following two doses of vaccination during Delta
and Omicron wave in India. This study answers few critical
questions. Firstly, the study reports seroconversion in all HCW
post two doses of vaccination in this small sample. There is a
chance of breakthrough infection post vaccination, based on
the exposure and the infectivity of the virus lineage. The study
reports that antibody titre decays over time in the absence of
viral exposure. However, we only measured binding antibody
response, though neutralizing antibodies and T cell response are
a critical part of immune response to SARS COV 2 vaccines.
Recent studies have shown that there is a modest correlation
between binding antibodies and, hence, would not have affected
the conclusion.’™ Another limitation is that we did not ask
the history of reinfection. Lastly, we did not establish the
antibody values after 2 maximum of 12,500 U/mL due to cost
implications.

The breakthrough infections reported are based on testing when
symptomatic, but this might have introduced a proportion of
misclassification bias in the context of the asymptomatic profile
of the disease. However, we have addressed it statistically by
removing the outliers in Phase 1 among the noninfected group.
We do not know the actual strain which caused the infection in
these HCW as we did not do genome sequencing, but we have
considered that they may have been infected by the dominant
strain at the time.

Antibody response to COVID-19 vaccine is an essential
knowledge domain with significant knowledge gaps to be filled
even now." This study contributes to building evidence regarding
binding antibody response to vaccination post second dose
within 28-100 days and after 9 months among noninfected and
breakthrough infection groups.

Conclusion

We report 100% seroconversion post 28 days of the second
dose of the Covishield vaccine among infection naive HCWs
with an interval of 4 weeks between the first and second doses.
The antibody titres were higher in the breakthrough infection
group compared to the infection naive group during both Delta
and Omicron wave.

The information on the possibility of breakthrough infections
and subsequent rise of antibody levels during viral challenge

post vaccination is of both clinical and public health importance,
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especially in the context of novel mutations leading to new
variants of concern and related respiratory pandemics in future.
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