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ABSTRACT

Background — COVID — 19 is the latest raging pandemic that the world is facing at the moment.
Frontline workers have been highly exposed to this disease and majority of them have suffered from
this deadly disease too. Studying the prevalence of antibodies among frontline workers in different
areas is crucial for understanding the potential risk of transmission, the prevalence of herd immunity,
vaccine deployment and risk stratification in different areas of work.

Materials and Methods — A prospective study was conducted in a tertiary care hospital of Navi
Mumbai on 200 essential service providers, 100 HCWs and 100 police personnel, of which 2 police
personnel dropped out of the study. This study was conducted over a period of 2 days, i.e., 20" and
21% May 2021 and it included answering a questionnaire and drawing blood to detect SARS COV-2
antibodies.

Results — Out of the total 198 participants, there were 130 males and 68 females. Most of the
participants were in the 30 — 39 years age group and 41% participants had suffered from COVID-19
in the past one year. 60.10% participants had developed IgG antibodies against COVID-19. The
highest titre of antibodies found was between 1-10 amongst both groups followed by antibody levels
more than 100 among HCWs. Subsequently, it was found that there was a 72% seropositivity rate
amongst frontline workers whereas only a 48% positivity rate in HCWs.

Conclusion — Measuring antibody titres allows determination of prevalence of COVID — 19 infection
amongst heavily exposed individuals, who have been badly affected by the 2 waves of this pandemic.
This serosurvey also helped us confirm that there is a declining trend of antibodies during
convalescence phase and that even though the infectivity rate is high amongst essential service
providers, not all developed a sustained antibody response. These findings uphold the need for strict
precautionary measures and that laxity must not be observed while following the same to contain the
pandemic.

Keywords: Antibodies, COVID -19, SARS-COV-2, Serosurveillance, Health Care Workers, Police
Personnel, Frontline Workers.

INTRODUCTION

COVID-19 or Corona Virus Disease
- 2019 is caused by a virus belonging to
SARS genus and named as SARS-CoV-2.
What initially started as a cluster outbreak
in Wuhan city of China later turned into a

deaths and was 2" worldwide in terms of
caseload. ¥ Maharashtra has been the worst
affected state in the country in terms of case
load and death toll and this can partly be
attributed to the fact that COVID - 19
presents with a wide variety of symptoms

pandemic with dreadful consequences  and signs and is often detected late or is
worldwide. As of 28" May 2021, India had asymptomatic in carriers. This causes
reported 27,564,857 cases and 319,007
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additional burden on an already stretched
health care system.

Surveillance systems form the
foundation stone of active case finding,
testing and contact tracing, which are the
key components of the public health
response to this novel, emerging infectious
disease. ®

The WHO global research map for
COVID-19 and others recommend
population-level sero-epidemiological
studies to generate data on the levels of
infection in populations and recommend
containment measures accordingly. ©

Serosurveys involve collection of
specimens to measure the presence and level
of antigen-specific antibodies in a group of
people. It reveals what proportion of the
population has been exposed to an
infectious disease or has been vaccinated
against a pathogen. It also estimates the
level of population immunity to one or more
infectious diseases, sero surveys identify
gaps in immunity because people were not
vaccinated or previously infected. Immunity
gaps can be in specific age groups, certain
locations, or among specific populations
such as migrants. Identifying immunity gaps
can guide immunization programs. Thus, it
estimates parameters for modeling and
transmission dynamics to measure disease
ggjrden and guide immunization programs.

Studying  the  prevalence  of
antibodies among frontline workers in
different areas is crucial for understanding
the potential risk of transmission, the
prevalence of herd immunity, vaccine
deployment and risk stratification in
different areas of work. ©

Sero surveillance has been done in
many different cohorts with prevalence
ranging from 2.67% to 24.4%. ¢

The last sero surveillance undertaken
in March 2021 by the municipal corporation
in Mumbai showed a seropositivity rate of
36.3%.

The goal of our study was to
estimate the sero prevalence of anti SARS —

COV-2 antibodies among frontline essential
workers.

MATERIALS AND METHODS

A prospective, observational study
was designed and conducted at a tertiary
care hospital in Navi Mumbai after taking
ethical clearance from the institutional
ethical committee. 200 participants were
enrolled in the survey, with 100 healthcare
workers and 100 police officers currently
posted in Navi Mumbai area after obtaining
their written informed consent. The
healthcare workers included all staff in
direct or indirect contact with COVID — 19
patients (i.e., Doctors, Nurses, Ward staff,
Laboratory Technicians, Pharmacists and
Administrative  Staff). All participants
included in the study were aged between 18
— 60 years of age, were not suffering from
COVID — 19 at the time of survey or
anytime in the last one month from the time
of survey and were not pregnant or lactating
at the time of survey.

Amongst the 100 police officers, 2
officers dropped out of the study due to one
of them testing positive for COVID — 19 (1)
and the other being a lactating mother (1).
Thus, 98 police officers were finally
enrolled for the survey.

The period of study was two days,
i.e, 20" — 21% May 2021 and was conducted
at MGM hospital, Navi Mumbai. The study
procedure included answering a
questionnaire and drawing blood to detect
SARS CoV-2 antibodies.

All data was collected in a strictly
confidential manner according to the study
protocol. The questionnaire included
information about gender, age, whether
participant had suffered from COVID - 19
anytime during the last one vyear, their
vaccination status, which vaccine had they
taken and if any comorbidities.

Venous blood samples were
collected in a 3 ml gel vacutainer.
Antibodies against SARS- CoV-2 in serum
were analyzed using electro-
chemiluminescence immunoassay  on
Elecsys®, Roche, Switzerland. The ECLIA
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test kit is a semi-quantitative in vitro assay
for human antibodies against SARS-CoV- 2
structural proteins in serum.

RESULTS

Out of the total 198 participants
enrolled in the survey, there were 130 males
and 68 females. Amongst the different age
groups of people surveyed, it was found that
the maximum number of candidates
sampled were in the 30 — 39 years age
group. (Table 1)

Table 1 — Age group wise distribution of participants.

Age Group Males Females Total
20-29 24 29 53
30-39 58 29 87
40 - 49 30 6 36
50 - 59 18 4 22
Total 130 68 198

82 participants (41%) had suffered
from COVID-19 infection in the past one
year, of which there were 45 males and 37
females. 159 participants (80%) had no
comorbidities, where as HTN and DM were

comorbidities
20 and 15

the most common
encountered in our study,
participants respectively.

Amongst the 198 participants, there
were 183 participants (92%) who had taken
the vaccine (167 had taken both doses and
16 had taken only the 1% dose of the
vaccine). 15 participants (8%) had not taken
any vaccine.

Out of the two vaccines currently
approved for administration by the Indian
government, it was found that 90% (165)
participants had taken Covishield vaccine
and 10% (18) participants had taken
Covaxin doses.

We took the cut off for antibody
development as 1 and any person whose
IgG antibody titres were less than 1 was
counted as seronegative during our survey.
Taking this criterion into consideration, it
was seen that 119 persons had developed
antibodies against SARS — CoV — 2 where
as 79 persons had not developed IgG
antibodies. (Tables 2 and 3)

Table 2 — Antibody titres amongst both essential service workers divided according to gender.

Antibody Titres | Frontline Workers (police personnel) | Health Care Workers (HCWs) | Total

Males Females Males Females
>or=1 59 15 25 20 119 (60.10%)
<1 21 3 25 30 79 (39.90%)
Total 80 18 50 50 198

Table 3 — Antibody titres amongst participants with and without Covid — 19 infection.

Antibody Titres Frontline Workers Health Care Workers Total
Suffered from | Not suffered from Covid - 19 | Suffered from Covid | Not suffered from
Covid - 19 -19 Covid - 19
>or=1 27 44 46 2 119
<1 0 27 9 43 79
Total 27 61 55 45 198

Table 4 — Range of antibody titres developed among the study
population.

Antibody Titre | Front Line | Health Care | Total
Ranges workers Workers

0-1 24 55 79
1-10 34 14 48
11-20 8 2 10
21-30 6 6 12
31-40 5 2 7
41-50 6 5 11
51-60 4 0 4
61-70 0 3 3
71-80 2 2 4
81-90 3 0 3
91-100 0 1 1
101 - 200 6 10 16
Total 98 100 198

developed antibodies against SARS COV -
2 and amongst those who had developed
antibodies, the highest level of titres found
was between 1 — 10 among both groups
followed by antibody levels more than 100
among health care workers and almost an
equal distribution among frontline police
personnel.

Taking this data into consideration,
the sero-reactivity rates amongst the
essential workers is presented in table 5.

Table 5 — Seroreactivity rates amongst Essential workers.

Frontline workers HCWs
In our study we found that the Seropositivity 72% 48%
- - . Vi 0, 0,
majority of the population had not LSronecaivity 28% 22%
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DISCUSSION

COVID-19 pandemic has over
burdened our health care system. HCWs and
frontline workers are amongst the worst
affected and this has led to a very high toll
of lives in these two very essential service
sectors.

This study aimed to find the levels
of SARS- COV - 2 1gG antibodies, among
essential service workers in Navi Mumbai.
Presence of IgG antibodies is suggestive of
past infection, either symptomatic or
asymptomatic. It could have been in
asymptomatic or mildly symptomatic people
giving a negative history for Covid — 19
infecion.

This study found that the overall
sero-positvity rate was higher in males as
compared to females amongst frontline
workers. In contrast, among HCWs, the
numbers were identical. This finding is
contradictory to that of Veluswamy et al,
who reported a higher sero-positivity rate in
females (35%) in comparison to males
(30%) across various cities all over India
during their 6 month study. ©

In our study it was found that
seropositivity was the highest in the 30 — 39
years age group. This was probably due to
maximum exposure of this age group and
the chances of being multiply exposed too.

Since this survey was conducted on
essential service workers, it was seen that
41% of the participants had suffered from
laboratory confirmed COVID — 19 infection
in the past one year.

60% participants showed
seropositivity in our study, which was
higher than the percentage of confirmed
COVID -19 cases. This suggested that many
of the participants had suffered from
asymptomatic or clinically undetected
COVID - 19 infections.

Variable sero-reactivity has been
reported in the literature, ranging from 57%
prevalence in Bergamo-Italy’s epicenter,
20% in New York City, 5.2% in Kenya, to a
low percentage of 4.7% in Los Angeles
County and 2.8% in Santa Clara County
California. ©®*¥ Overall SARS-CoV-2

seroprevalence of 24.4% in HCWs was
significantly — greater than the 6%
seroprevalence in the general population of
the Midlands region, according to data
published by Public Health England which
suggests a marked occupational risk of
exposure for HCWs during the COVID-19
pandemic. * Another study found 13.7%
IgG prevalence among 40,329 HCWs in the
greater New York City area similar to the
community prevalence in New York State
(14.0%). ™ Hains et al reported a
seroconversion in 44.0% (n=11/25) of
HCWs at a dialysis unit in America. “® A
study in Mumbai on 244 HCWs reported
that the prevalence of infection in
asymptomatic persons was 4.3% and in
previously symptomatic untested HCWs
was 70%. ¢

There were 9 healthcare workers
who gave history of suffering from COVID
— 19 but had antibody titres less than 1. All
of them suffered from mild or asymptomatic
COVID - 19 and opted for home isolation.

Some initial studies have shown that
40% of asymptomatic subjects and 12.9% of
symptomatic subjects became seronegative
for IgG antibodies in the “early
convalescent phase”, there are other isolated
reports of rapid decay of 1gG antibodies in
persons with mild infections. ¢ =29 The
longevity of the immune response and the
level of neutralizing antibodies needed for
protection remain unclear, as cases of
relapse/reinfection with SARS-CoV-2 have
been reported. ")

The variation in the immune
response could be attributed to the
symptomatology, being less in milder

infections, the constitution of individuals, or
nutritional status. “ Thus, further studies
are needed to better understand the possible
relationship between these factors and
ézzi)riation in the development of antibodies.

Table 6 shows majority of the
participants had developed antibodies
against COVID — 19 infection and that the
association between antibody development
and infection is significantly strong.
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Table 6 — Statistical analysis of antibody development amongst
covid infected and non infected individuals.

COVID COVID Total
Positive Negative
Antibody Positive 73 46 119
Antibody Negative 9 70 79
Total 82 116 198

Chi Square test Statistic 48.8287
P Value - --- <0.00001, Significant

The small sample size and absence
of serial sampling of the same individual are
limitations of the study. Larger serosurveys
in HCWs and comparing them to the
general population will help in further
defining the epidemiology of the illness. At
the same time, the presence of antibodies in
HCWs should not be equated with immunity
or allow for the relaxation of infection
control guidelines and practice

CONCLUSIONS

This study was conducted as a
onetime survey to study the antibody titers
and sero-reactivity rates prevalent in
frontline and HCWSs, who have been the
most exposed during this pandemic.
Measuring antibody titres allows
determination of prevalence of COVID - 19
infection in densely populated areas or
heavily exposed individuals, who have been
badly affected by the 2 waves of the
pandemic. Many persons have either
suffered from mild or asymptomatic
COVID - 19 infections, that have not been
reported and / or identified / detected and
notified.

This serosurvey shows us the mirror
about prevalence of infection as well as
antibody levels in essential service workers.
We also found that a few participants didn’t
develop antibodies or had a declining trend
of antibodies, suggestive of “decaying
antibody titres” or waning IgG levels during
convalescence phase. These findings
suggest that even though infectivity rates are
higher amongst essential service workers,
not all developed a sustained antibody
response post infection. This finding
substantiates the need for stringent SMS
(Sanitizing, Masking and Social distancing)
criteria to be followed and no relaxation be
allowed. Following strict precautionary

measures, India would be able to save many
more lives, of both the general public as
well as essential service workers, and avert
a preventable 3 wave of COVID — 19,
which is projected to occur very soon.
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