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INTRODUCTION

Coronavirus disease 2019 (COVID-19) caused by severe 
acute respiratory syndrome coronavirus-2 (SARS-CoV-2) 
has spread globally in successive waves. Right from the 
time of  the emergence of  the pandemic in China, efforts 
were initiated to develop a vaccine against COVID-19. 
Serological tests detecting the presence of  antibodies 
to various components of  SARS-CoV-2 have been 
widely used as a surrogate marker of  responsiveness 
to vaccination and detection of  prior infection in 
vaccine-naïve individuals. In this study, we aim to 
assess SARS-CoV-2 antibody responses induced by the 
COVID-19 vaccine in health-care professionals (HCPs) 
at 30, 60, 90 days post vaccination and compare the 
responses between HCPs who had been previously 
naturally infected with COVID-19 and those who have 
not been infected.

METHODOLOGY

A total of  99 HCPs were recruited from a tertiary center 
for diabetes care in Chennai, South India. Participants were 
enrolled consecutively at the time of  administration of  first 
dose of  COVID vaccine (ChAdOx1nCoV-19-Covishield). 
The second dose vaccine was taken at six weeks, i.e., 42 ± 4 days 
after first dose. Antibody measurements were repeated on 
days 30, 60, and 90 after the first dose of  vaccination. 
The SARS-CoV-2 IgG antibody assay was performed 
by CLIA method using  Siemens ADVIA Centaur® XPT 
analyzer (Siemens-Healthcare Diagnostics Inc., Tarrytown, 
NY,  USA). Informed consent was obtained from all the 
participants.

The study participants were divided into two subgroups:
• Group 1: Naïve individuals: No previous infection with 

negative SARS-CoV-2 IgG test at baseline
• Group 2: Seropositive individuals: Previously exposed 

as confirmed by positive SARS‑CoV‑2 IgG test at 
baseline.

Statistical analyses were performed using GraphPad 
Prism 9.

RESULTS

Of  the 99 HCPs enrolled, 49 (49.5%) were males and 
the rest were females. There were 68 and 31 HCPS in 
Group 1 and Group 2, respectively. The age ranged 
from 22 to 60 years (median – 40 [28.5–47.0]) and 22 
to 56 years (median – 39 [31.7–39.0]) for Group 1 and 
Group 2, respectively. The seropositivity status 90 days after 
the first vaccination was observed to be 82% for Group 1 
and 100% for Group 2. In both subgroups, the antibody 
levels were significantly higher at 30, 60, and 90 days 
compared to baseline (P < 0.05). At all time periods except 
on day 90, individuals in Group 2 had significantly higher 
antibody levels compared to those in Group 1 (P < 0.05). 
The peak antibody levels were noted in Group 2 at 30 days 
compared to Group 1 where the peak was observed at 60 
and 90 days. In Group 2, the antibody levels at 30 days after 
the first dose were comparable to or exceeded the levels 
found in Group 1 after two doses of  vaccination but did 
not significantly increase further following the second dose. 
Analyzing by sex, antibody level at 90 days was higher in 
females in Group 1 compared with males. In Group 2, there 
were no differences between males and females.

DISCUSSION

The development of  effective vaccines within a year of  
the emergence of  the COVID-19 pandemic represents 
an unprecedented scientific achievement. Vaccine‑induced 
seroconversion occurs in the vast majority of  infection-naïve 
individuals and also leads to increase in antibody levels in 
those previously exposed to SARS‑CoV‑2. We find that the 
antibody response peaked earlier and reached higher levels 
in individuals who were seropositive at baseline, showing the 
ability of  the humoral immune system in these individuals 
to respond more promptly to a second exposure. A similar 
observation was found in a study conducted on health-care 
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workers by Buonfrate et al.[1] Krammer et al.[2] reported 
that individuals previously infected with COVID-19 had 
45-fold higher antibody levels after vaccination compared 
to naïve individuals. However, it is not clear whether those 
previously infected would be able to mount a sufficient 
robust immune response to subsequent exposures, it is 
advisable for everyone (including those who have recovered 
from COVID) to receive a complete series of  vaccination.

We also show that female participants demonstrated a 
higher and more durable antibody response compared 
to males, in both categories of  HCPs studied. Efficacy 
of  immunization status as well as severity, risk of  
hospitalization and deaths have been shown to vary with 
gender.[3]

The strength of  this study is that serial systematic 
measurements of  antibody done in the same HCPs who 
are in the highest risk group of  exposure. The small sample 
size is a limitation of  our study. We have also studied only 
one vaccine (Covishield); hence, our results may not to be 
generalizable to other vaccines.
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