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Purpose: Amidst the on-going SARS-CoV-2 pandemic, healthcare workers have been at a greater risk of disease
exposure as they are working in environments chiefly involved in the COVID-19 patient care since March 2020.
SARS-CoV-2 antibody testing can prove to be a valuable tool for better understanding of prevalence of disease
exposure in this population. Therefore, we conducted this study to grasp the sero-prevalence of COVID-19 anti-
bodies in our hospital to better comprehend the duration of IgG response.
Methods: This was a longitudinal study involving 305 healthcare workers at Rajiv Gandhi Super Speciality Hos-
pital spanning over a period of four months starting from October 2020 to January 2021. Serum samples were
obtained from the study group taken as Day 0 of the study and were screened for the presence of SARS-CoV-2 IgG
antibodies using semi-quantitive enzyme linked immunoassay technology from ERBAlisa (India). The Antibody
Index was determined. Those showing reactive in the screening test were further followed up on a monthly basis
till January 2021 for serial antibody testing.
Results: The overall seroprevalence for IgG response among the workers was found to be 21.96%. Seropositivity
rate was observed to be significantly higher in those having a history of RT-PCR confirmed COVID-19 infection
(45.09%)
Conclusions: Our study demonstrated that healthcare workers have a higher sero-prevalence. Our study also
demonstrated that the antibodies developed following COVID-19 infection had a waning effect of protective
response following infection.
1. Introduction

The World Health Organisation (WHO) declared coronavirus disease
2019 (COVID 19) caused by a novel coronavirus, Severe Acute Respira-
tory Syndrome coronavirus-2 (SARS-CoV-2) to be a pandemic on March
19, 2020 [1]. Since then, the virus has wreaked havoc across continents,
leading to increased mortality, morbidity and disruption of normal life.
Amidst this, healthcare workers are at a greater risk of disease exposure
as they have been working in environments chiefly involved in the
SARS-CoV-2 patient care since March 2020 especially in COVID-19
dedicated care centre like ours.

This raises concerns about the safety of frontline workers as well as
risk of transmission to other patients and fellow healthcare workers.
SARS-CoV-2 antibody testing can prove to be a valuable tool for better
understanding of prevalence of disease exposure in this population as it
also adds to our existing knowledge of the extent of infection among
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people who are not identified through active case finding. Antibody test
will be critical to know the immune status of the frontline workers.
However, due to limited peer-reviewed literature, it is not yet known
whether these antibodies will be protective in nature and how long will
they persist in the body.

Therefore, we conducted this longitudinal study to grasp the sero-
prevalence of COVID-19 antibodies in our hospital and to better
comprehend the duration of IgG response.

2. Materials and methods

This was a longitudinal study done at Rajiv Gandhi Super Speciality
Hospital spanning over a period of four months starting from October
2020 to January 2021, on healthcare workers involved in the provision
of care for COVID-19 patients.
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Table 1
Seroprevalence rate among no previous history of COVID, symptomatic and
asymptomatic individuals.

TOTAL
TESTED

TOTAL
POSITIVE

SEROPREVALENCE
RATE

No history of COVID-19
symptoms

254 44 17.32%

Past history of confirmed
COVID-19 infection
associated with symptoms

35 20 57.14%

Past history of confirmed
COVID-19 infection with
no symptoms

16 3 18.75%
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A total of 305 healthcare workers were initially enrolled in the study
and were divided into the following groups: a) Doctors& Nurses working
in different hospital wards/Intensive Care Units & Flu Out-patient
department; b) laboratory personnel and technicians in Operation
Theatre, cardiology department, radiology department and SARS-CoV-2
diagnostic units; c) patient transporters/Nursing orderly/Multi-task
worker; d) cleaning personnel; e) others (guards, physical therapist &
administrative workers). Any participant reporting flu-like illness at the
time of screening was excluded from the study group. Written informed
consent was obtained from all the participants as approved by the Ethics
Committee of the Institute (ECR/1436/Ins/DL/2020). After consent, the
healthcare workers were asked to fill in a form that detailed their
department, history of exposure to COVID patients, history of COVID-like
symptoms and history of a positive COVID test if any. Serum samples
were obtained from the study group taken as Day 0 of the study and were
screened for the presence of SARS-CoV-2 IgG antibodies using semi-
quantitative enzyme linked immunoassay technology from ERBAlisa
(India). The Antibody Index was determined for all patients which had a
positive value of 1.1 and negative below 0.9. The results were commu-
nicated to the tested healthcare workers with explanation about the
implications of a positive or negative result. Those showing reactive in
the screening test were further followed up on a monthly basis till
January 2021 for serial antibody testing.

3. Result

A total of 305 healthcare workers participated in the study. Initial
samples were collected in the month of October 2020. The average age of
participants was 33 years (range 19–59 years) with male: female ratio of
1.9:1. Maximum participation was from nursing staff (22.62%; 69/305)
followed by nursing orderly (20.32%; 62/305), housekeeping & multi-
task workers (16.72%; 51/305), doctors (16.06%; 49/305), security
guards (15.73%; 48/305) & technicians from various departments
(8.52%; 26/305).

The overall seroprevalence for IgG response among the workers was
found to be 21.96% (67/305) with highest reactive rate reported among
nursing staff (27.53%; 19/69) followed by technicians included O.T,
ECHO, Cath. Lab., phlebotomist & those involved in COVID-19 di-
agnostics (26.92%; 7/26) and security guards (22.9%; 11/48) as shown
in Fig. 1.

While most of the participants were asymptomatic in the last 6
months (83.25%; 254/305), 16.72% (51/305) had past history of RT-
PCR (real time-polymerase chain reaction) confirmed COVID-19
Fig. 1. Seroprevalence (IgG) amon

31
infection. Seropositivity rate was observed to be significantly higher in
this category (45.09%; 23/51) as shown in Table 1.

Initially 67 individuals tested as positive for IgG SARS-CoV-2 anti-
bodies that were evaluated further on monthly basis to assess the dura-
tion of antibody response. Sixty-three participants tested reactive in the
1st follow-up done in the month of November 2020. Of these, 57
returned next month for 2nd follow up testing. All but 20 showed a
reactive result for SARS-CoV-2 antibodies. In the 3rd and final follow up
testing done in January’21, 6 more became non-reactive for SARS-CoV-2
antibodies as depicted in Fig. 2.

Among the 30 healthcare workers who became non-reactive during
the study period, 18 were those who were previously asymptomatic with
no past history of COVID-19 infection and 12 had a past history of COVID
19 infection reported before the month of July 2020.

Out of all the positive samples, 23 cases were such in which both
history of COVID-19 infection and subsequently presence of antibodies
was detected. An overall declining trend was observed in the antibody
detection rate in this group as the time to COVID-19 infection advanced.
The number of patients with antibodies following COVID infection
gradually declined from 1st month to 7th month from the onset of
infection as illustrated in Fig. 3.

Of the above 23 patients, it was observed that the average antibody
index gradually increased in the first and second month following the
infection. This was followed by a fall in antibody index which then again
rose till the fifth month. Afterwards antibody levels followed a downward
trend till the 9th month when the study was concluded. This is reflected
in Fig. 4. The comparison of antibody levels in asymptomatic exposure vs
symptomatic infection is also depicted in Fig. 4 which shows a delayed
rise in peak antibody levels in asymptomatic individuals.
g different healthcare groups.



Fig. 2. Follow up testing.

Fig. 3. Antibodies present in COVID positive individuals.
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4. Discussion

With increase in reporting of COVID 19 infection, seroprevalence
studies among healthcare workers are coming into prominence. In our
study, we enrolled a total of 305 healthcare workers (HCWs) and the
overall seroprevalence was found to be 21.96%.

A cross-sectional seroprevalence study among HCWs in a New York
City hospital also reported 27% positivity for SARS-CoV-2 antibody [2].
Another study from New York City at a tertiary academic hospital noted
HCW seroprevalence to be as high as 32.6% [3]. Yet another study done
on 2149 healthcare workers in Sweden indicated seroprevalence of
19.1% similar to ours [4]. A study done at a London NHS trust found a
seropositivity rate of 31.6% among healthcare workers [5]. Although,
there are few studies that have reported seroprevalence of as low as
9–11% [6,7], this data suggests that high rate in healthcare worker can
be related to high burden of local transmission, thus increased risk of
exposure. This can also imply that a study done at the time of peak
infection like ours may report a higher seroprevalence rate. Another
explanation suggested for varying sero-prevalence rates is the possibility
of the short lived antibody response or the timing of the antibody test
post-exposure [8]. A study from India reporting seroprevalence rate of
11.94% amongst healthcare worker mentions that difference in
32
prevalence may be related to the period of study, prevalence in the local
community, hospital policy in terms of triage, social distancing, hand
sanitisation and use of personal protective equipment (PPE) [9]. How-
ever, we did not carry out a direct assessment of the above factors in our
study.

Among the various occupational groups, we found highest positivity
rate among nursing staff. Joseph Grant et al. also found a high seropos-
itivity rate among staff working in a clinical environment with direct
patient contact [5]. Another study mentions that high seroprevalence
among nurses further supports transmission from patients to healthcare
worker when considering that these occupations involve the most patient
near contact [4].

Notably we also found a high seroprevalence rate in security guard,
housekeeping staff and technicians from various departments. Another
study from India also reports a high seroprevalence rate among house-
keeping staff, food and beverage staff, lab. Assistant and technicians [9].
One study postulates that this may be due to a decreased perception of
risk in this group in contrast to other job categories that may take pre-
cautions due to their direct contact with COVID 19 patients [10]. We also
observed that doctors reported lowest seropositivity rate. Hence, we can
also infer from our findings that differential risk of SARS-CoV-2 exposure
exist within the hospital environment. The reasons for the same can be



Fig. 4. Comparison of antibody levels in symptomatic Vs asymptomatic individuals.
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multifactorial such as better adherence to PPE among doctors than
housekeeping staff and security guards and decreased understanding of
the disease among other job categories as compared to doctors.

An important finding of our study was seroprevalence rate of 17.32%
was observed in subset with no history of COVID-19 infection and
18.75% in those having asymptomatic infection. Similar data was re-
ported by another study wherein 21.9% did not report any COVID-19
symptoms [5]. In a cross sectional study examining SARS-CoV-2 anti-
bodies in a university study population, they reported more than
one-third of the positive cases without any prior illness at all [11]. This
finding points out the fact that a sizeable proportion of our study popu-
lation were pauci-symptomatic or asymptomatic. It also indirectly
emphasise on the fact that these individuals may have acted as vector for
nosocomial transmission as they were not isolating at the time of infec-
tion. Ko et al. mentions in their paper that recent evidence showed
asymptomatic and subclinical COVID-19 patients producing detectable
amounts of anti SARS-CoV-2 antibodies suggesting that subclinical
infection could be screened by serologic tests [12].

In extension to the above findings, we also observed a seroconversion
rate of 57.14% in those reporting symptoms as compared to 18.75% in
asymptomatic group. Another study reported 44% seroconversion in
symptomatic cohort compared to 13% in without symptoms similar to
our study [2]. Adrian Shield et al. observed that participants who re-
ported prior symptomatic illness had higher seroprevalence (37.5% vs
17.1%) and quantitatively greater antibody responses than those who
had remained asymptomatic [13]. These findings imply that developing
the disease following the infection is a major influencer of antibody
production as it is a well-known fact that the magnitude of the antibody
response depends on the severity of infection; therefore, patients with
asymptomatic infection may not mount a measurable antibody response.
S. Brandstetter also concluded in their study that exposure to COVID 19
positive co-workers in a hospital setting is not leading to development of
measurable immune response in a significant proportion of asymptom-
atic contact person [14].

We also followed the seropositive group for 3 months to assess the
duration of antibody response.

Among the 67 individuals who were followed up, we found that 30
became non-reactive during the study period and 10 lost to follow up.
Another key finding of our study was that the quantitative antibody index
rose initially till 2 months post infection, followed by a slight decline and
then again increase in titres was observed. This double peak of average IgG
33
antibody index levels canbe attributed to increase in cases in that particular
time period, long half-life of IgG and the fact that it reaches stable titer late
that is maintained over time. Moncunill et al. also observed this similar
pattern in their studywherein 2 individualswho had seroreverted atmonth
1 (1 for IgGand1 for IgA)haddetectable antibody levels againatmonth310.
In our study, we observed the IgG antibody index levels started to decline
steadily fromfifthmonthpost infectionandcontinued to fall over the course
of study period. Similar fall of antibody levels were observed by Patel et al.
wherein theydocumented58%of sero-positive individuals reverting to sero
negativity after 60 days [15]. Another study also demonstrated declining
neutralizing antibody titres within the follow up period of 95 days’ post
onset of symptoms [8]. Pyoeng Guyn et al. also reported similar waning
antibody responses in asymptomatic and symptomatic SARS CoV-2 infec-
tion [16]. In a studybySelf et al. levels of antibodies inhealthcarepersonnel
declined at follow up at 2 months which is similar to results in our study
[17].Another studybyMarot et al. alsonoticeddeclining level of antibodies
at follow up in healthcare workers [18].

These results indicate that SARS CoV-2 infection elicits an antibody
response at least temporarily and negative serology result doesn't exclude
the possibility of previous infection. A study conducted by Wang To et al.
demonstrated a correlation of anti-SARS- CoV 2 IgG levels with viral
neutralization titres [19]. However further studies are required to equate
the antibody decline with loss of protective immunity. Another question
that remains unanswered is the need for repeated possible boosters
needed to augment this waning effect of antibodies.

5. Conclusion

In conclusion, our study demonstrated that healthcare workers have a
higher sero-prevalence than expected. Symptomatic participants showed
a greater rate of seropositivity compared to those without symptoms. Our
study also demonstrated that the antibodies developed following COVID-
19 infection initially rose and fell. Subsequent to this there was another
rise which sustained till 5th month post-infection. By the 7th month,
levels were almost undetectable. This demonstrated the waning effect of
antibody response following infection.

6. Limitations

In our study, total IgG levels were ascertained, however the levels of
neutralizing antibodies were not determined.
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