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ABSTRACT

Healthcare workers play an key role in combating the current pandemic.Despite the potential risk of acquiring COVID-19
infection, they stand at the frontline and work throughout this great pandemic. Thus, it is important to conduct antibody
testing to understand the seroprevalence of SARS-CoV-2 and potential immunity to HCWs. The present study enrolled
551 HCWs for SARS-CoV-2 antibody survey with the aim to determine the prevalence of antibodies against SARS-CoV-2
and correlation with occupational category among HCWs. The overall SARS-CoV-2 positive serology among the HCWs
was 6.9% with higher rates positive for IgM (44.7%) compared to IgG (28.9%) and total antibody (IgM + IgG) (26.3%).
Serology for detection of SARS-CoV-2 antibodies is recommended for HCWs as this could reveal the actual burden of
previous exposure to the virus, exploring the unnoticed infections also.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) caused by Severe acute respiratory syndrome Coronavirus-2
(SARS-CoV-2),first reported from Wuhan, China in December 2019 emerged as a pandemic resulting in
significant public health challenges with high morbidity and mortality [1]. It has affected 572,239,451
individuals with 6,390,401deaths globally as of 29t August 2022 [2]. Health care workers (HCWs) are
most vulnerable to SARS-CoV-2 infection during patient examination, invasive procedures and due to
close proximity with patients [3]. Despite these potential risk of acquiring COVID-19 infection, they stood
at the frontline and work throughout this great pandemic. The World Health Organization (WHO)
estimates that 80 000 to 180 000 HCWs have lost their lives due to COVID-19 in the period between
January 2020 to May 2021 [4].

A COVID-19 infected HCW can expose their families, patients or his/ her fellow colleagues to
unprecedented levels of risk.Thus, it is important to conduct antibody testing to understand the
seroprevalence of SARS-CoV-2 and potential immunity to HCWs. Various studies from different parts of
the world have reported SARS-CoV-2 seroprevalence among HCWs between 0.8% to 31.2% [5-12].
Evidently, many of these studies reported seropositivity among asymptomatic individuals between 38%
to 48% [10-12]. Therefore, the present study was conducted to determine the prevalence of antibodies
against SARS-CoV-2 and correlation with occupational category among HCWs.

MATERIAL AND METHODS

Study population

The present study was a cross-sectional study conducted in a COVID-19 referral hospital over a period of
8 weeks, beginning on 07 July, 2020. We enrolled 551 HCWs including doctors, dentists, physiotherapists,
nurses, laboratory and operation theatre technicians and multipurpose HCWswho agreed to participate
and gave signed consent. The study protocol was approved by the institutional ethical committee.

Study procedures

After recruiting the participants, detailed questionnaire was filled, whichincluded demographic, clinical
(respiratory symptom in past six months), co-morbidities and nature of exposure/ contact with COVID-19
patients.
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COVID-19 serologic assay

Approximately 3 ml of venous blood sample were collected from all the study participants. These
biospecimens were subjected to rapid immunochromatography test using Standard Q COVID-19 IgM/IgG
Combo Kkits, SD Biosensor for qualitative presumptive detection of SARS-CoV-2 IgM and IgG antibodies.
Statistical analysis

Data collected were entered into Microsoft Excel and analysed using Stata Version 12.0. Categorical
variables were expressed as frequency and percentage of study participants.

RESULT

A total of 551 healthcare workers, categorized based on their occupation were included in the study. The
mean age of the HCWs was 32.6+ 8.7 years, were mostly males (297, 53.9%). Out of the 551 HCWs,
majority of them were doctors (23.8%, n= 131), followed by nurses (23.4%, n=129) and multipurpose
HCWs(20.1%, n= 111) while rest comprised of dentists, physiotherapists, laboratory and operation
theatre technicians (Fig. 1).

The overall SARS-CoV-2 positive serology among the HCWs was 6.9% (n=38) with higher rates of
positivity for IgM (44.7%, n=17) compared to 1gG(28.9%, n= 11) and total antibody (IgM + 1gG) (26.3%,
n=10).Majority of the individuals were males (68.4%, n=26) compared to females (31.6% n=12).Among
the participants in 18-40 year subgroup, 0.9%, 2.8% and 2.4% tested positive for total antibody (IgM +
IgG), IgM and IgG respectively while in the 41-60 year subgroup, 5.9% and 4.7% tested positive for total
antibody and IgM respectively. In the >60 year subgroup, one out of seven participants tested positive for
total antibody (Table 1). Of the 38 HCWs, the positive serology was higher among doctors, 39.5%
(n=15/131); followed byambulance drivers, 12.5% (n=2/16); technicians,9.3% (n= 4/43);
physiotherapist, 9.1% (n=1/11); multipurpose HCWs9% (n=10/111); nurses, 3.1% (n=4/129); dentists,
2.7% (n=1/37) and hospital attendants, 1.6% (n=1/62) (Table 2). Out of the 15 seropositive doctors,
4.6% tested positive for both total antibody and IgG while 2.3% were tested positive for IgM antibody.A
total of 9 (23.7%) serology positive participants were asymptomatic (data not shown in th table).

Among the serology positive HCWs, 63.2% (n=24) had history of SARS-CoV-2 RT-PCR positive report in
the last 3 months.The corelation between RT-PCR positivity and IgM &/or IgG detection is shown in table
3, 45.8% were tested positive for IgM, followed by 33.3% IgG and 20.8% total SARS-CoV-2 antibody. All
the individuals who were tested positive for IgG had history of RT-PCR positivity >30 days prior to
sample collection for antibody survey while 8.3% and 12.5% individuals with total antibody positivity
had history of RT-PCR positivity 16-30 days and >30 days prior to antibody testing respectively. Among
the IgM positive individuals, 16.7%, 25% and 4.2% had history of PCR positivity 15 days, 16-30 days and
>30 days prior to antibody survey respectively (Table 4).

Figure 1. Distribution of healthcare workers according to their job profile
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Table 1. Seroprevalence among the study population according to age groups

Age inyears, No. | COVID-19 antibody positivity, No. (%)
Total antibody IgM IgG
18-40 (n=459) 4 (0.9 13(2.8) | 11(24)
41-60 (n=85) 5(5.9) 4(4.7) -
>60 (n=7) 1(14.3) - -
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Table 2. Seroprevalence among the study population according to occupation

Occupation COVID-19 antibody positivity, No. (%)
Total antibody IgM IgG
Doctors (n=131) 6 (4.6) 3(23) | 6(4.6)
Dentist (n=37) 00 1(2.7) | 00
Physiotherapist (n=11) 00 1(9.1) | 00
Nurses (n=129) 00 3(2.3) 1(0.8)
Laboratory & OT technicians (n=43) | 2 (4.7) 1(2.3) | 1(2.3)
Ambulance drivers (n=16) 00 00 2(12.5)
Hospital attendants (n= 62) 00 1(1.6) | 00
Pharmacist (n=9) 00 00 00
Multipurpose HCWs (n=111) 2(1.8) 7(63) | 1(0.9)

Table 3. Corelation between RT-PCR positivity and IgM &/or IgG detection

RT-PCR test COVID-19 antibody positivity, No. (%)
Total antibody | IgM IgG
Positive (n= 24) 5(20.8) 11 (45.8) | 8(33.3)
Table 4. Antibody status among RT-PCR positive study participants
RT-PCR test positive | COVID-19 antibody positivity, No. (%)
(n=24) Total antibody IgM IgG
15 days 00 4 (16.7) 00
16-30 days 2(8.3) 6 (25) 00
>30 days 3(12.5) 1(4.2) | 8(33.3)

DISCUSSION

The positive serology rate in the diverse healthcare workers enrolled in the present study was found to
be 6.9% during July and August 2020. At the same time, a study conducted at Mumbai, India, a
worstlyaffected state of India reported overall 19.3% seroprevalence rate among the healthcare workers
[13]. The vast variation in the seropositivity rate could be related to variation in number of cases during
the period in Haryana and Mumbai, India. Additionally, in the present study, overall low RT-PCR positivity
rate was observed among the patients attending the present hospital i.e. 7.2% during July and August
2020.Another study from Kolkata, West Bengal reported seroprevalence of SARS-CoV-2 among HCWs to
be 11.9% [9]. Similar studies from other countries reported 0.8% to 31.2% [5-8, 10-13], 6% in a
multicentric study in the United States of America,> 30% in Spain!!and 10.6% in the United Kingdom [13].
In a study from Italy, low SARS-CoV-2 positivity rate was reported, 0% for IgM and 0.7% for IgG
antibodies [14] when compared to the present study findings i.e. 3.1% for IgM and 2% for IgG.A In
another study from Italy, the SARS-CoV-2 antibody positivity rate was 14.4% for IgM and 7.4% for IgG
[15]. In the present study, male HCWs had higher SARS-CoV-2 positivity when compared with female
HCWs. Similar to our study, previous observational cohort study from Denmark reported higher
seroprevalence in male HCWs [16].

We observed that 23.7% of serology positive participants were asymptomatic and 76.3% were
symptomatic.Similar findings have been reported in previous studies i.e., higher positivity rates in
symptomatic HCWs as compared to asymptomatic HCWs [17-18]. The prevalence of positive serology in
asymptomatic HCWs varied from one geographical region to another, it has been reported as 0% in China,
2% in Germany, 4.3% in India to as high as 48.5% in Spain [11, 17-20]. The serology positive among
asymptomatic HCWs indicate the potential role of HCWs in transmission of COVID-19 between HCWs to
HCW transmission or to non-COVID-19 patients within the hospital setting.

Doctors were the worstly affected subgroup (39.5% serology positive) among the study subgroups
according to their job profile. This could be due to their direct and close contact with patients during the
patient examination or other procedures generating aerosols. As per job profile, dentists were supposed
to be the worstly affected subgroup due to their mostly aerosol generating procedures, however during
the study period i.e., July and August 2020 dental hospital was almost closed.

The magnitude of SARS-CoV-2 antibody response depends on the severity of the infection, asymptomatic
or mild infections. In the mild infections, antibody response may not be in a measurable amount thereby
missing infections.’*In the present study, a point-of-care (POC), rapid immunochromatography testtest
was used, the sensitivity and specificity of the test being 99.1% and 95.1% respectively (when compared
to PCR results performed on specimens using specimens 14 days after symptom onset). Similar studies
have also used POC test (lateral flow immunoassay) for assessing the prevalence of SARS-CoV-2 IgM and
IgG [15, 16]. Thus, HCWs with history of COVID-19 related symptoms who were not tested/tested
negative by RT-PCR should be tested for antibodies at least 14 days after symptom onset.
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CONCLUSION
Serology for detection of SARS-CoV-2 antibodies is recommended for HCWs as this could reveal the actual
burden of previous exposure to the virus, both symptomatic and asymptomatic.

ACKNOWLEDGEMENTS

The authors would like to thank iSPIRT Foundation, India for providing Standard Q COVID-19 IgM/IgG
Combo Kkits, SD Biosensor. The authors also duly acknowledge Mr. Sudhakar and Mr. Amit, laboratory
technicians of Molecular Laboratory, SGT University, for their contribution in sample collection, data
collection and sample processing.

REFERENCES

1. World Health Organization. Coronavirus disease 2019 (COVID-19) situation report-75. April 4, 2020.
https://www.who.int/docs/default-source/coronaviruse.

2. World Health Organization. Coronavirus disease (COVID-19) Dashboard. July 30, 2022. https://covid19.who.int/

3. Lakhani A, Sharma E, Gupta K, Kapila S, Gupta S. Coronavirus (COVID-19) and its impact on healthcare workers.
JAPI 2020; 68. https://www.japi.org/x26474a4 /corona-virus-covid-19-and-its-impact-on-health-care-workers-

4. World Health Organization. Health and care worker deaths during COVID-19.0ctober 20, 2021.
https://www.who.int/news/item/20-10-2021-health-and-care-worker-deaths-during-covid-19..

5. Self WH, Tenforde MW, Stubblefield WB, et al. (2020). Seroprevalence of SARS-CoV-2 among frontline health
Care personnel in a multistate hospital network-13 Academic Medical Centers, April-June 2020. MMWR Morb
Mortal WKly Rep;69(35):1221-1226.

6. Stubblefield WB, Talbot HK, Feldstein LR, et al. (2020). Seroprevalence of SARS-CoV-2 Among Frontline
Healthcare Personnel During the First Month of Caring for Patients With COVID-19—Nashville, Tennessee. Clin
Infect Dis Published online June 6, 2020. 19-23

7. Wilkins ], Gray EL, Wallia A, et al. (2020). Seroprevalence and Correlates of SARS-CoV-2 Antibodies in Healthcare
Workers in Chicago. Open Forum Infect Dis. 14:78-82: doi: 10.1093/0fid /ofaa582.

8. Ebinger ], Botwin GJ, Albert CM, et al. (2020). SARS-CoV-2 seroprevalence across a diverse cohort of healthcare
workers. BMJ Open. https://doi.org/10.1101/2020.07.31.20163055.

9. Goenka M, Afzalpurkar S, Goenka U, Das SS, Mukherjee M, Jajodia S, et al. (2020). Seroprevalence of COVID-19
amongst healthcare workers in a tertiary care hospital of a metropolitan city from India. JAPI; 68.10-16

10. Folgueira MD, Munoz-Ruiperez C, Alonso-Lopez MA, Delgado R. (2020). SARS-CoV-2 infection in health care
workers in a large public hospital in Madrid, Spain, during march. medRxiv. 2020 doi: 10.1101/2020.
04.07.20055723.

11. Galan I, Velasco M, Casas ML, Goyanes M], Rodriguez-Caravaca G, Losa JE. (2020). SARS-CoV-2 seroprevalence
among all workers in a teaching hospital in Spain: unmasking the risk. medRxiv. doi: 10.1101/
2020.05.29.20116731.

12. Garcia-Basteiro A, Moncunill G, Tortajada M, Vidal M, Guinovart C, Jimenez A. (2020). Seroprevalence of
antibodies against SARS-CoV-2 among health care workers in a large Spanish reference hospital. Nat
Commun.11(1):3500. doi: 10.1038/s41467-020-17318-x.

13. Pallett CSJC, Rayment M, Patel A, Fitzgerald-Smith SAM, Denny S], Charani E, et al.(2020). Point-of-care
serological assays for delayed SARS-CoV-2 case identification among health-care workers in the UK: a
prospective multicentre cohort study. Lancet Respir Med ; S2213-2600.

14. Lahner E, Dilaghi E, Prestigiacomo C, Alessio G, Marcellini L, Simmaco M. (2020). Prevalence of SARS-CoV-2
infection in health workers (HWs) and diagnostic test performance: the experience of a teaching hospital in
central Italy. Int] Environ Res Public Health.;17(12):4417.

15. Sotgiu G, Barassi A, Miozzo M, Saderi L, Piana A, Orfeo N. (2020). SARS-CoV-2 specific serological pattern in
healthcare workers of an Italian COVID-19 forefront hospital. BMC Pulm Med [Internet] 2020;20(1).0106

16. Iversen K, Bundgaard H, Hasselbalch RB, Kristensen ]S, Nielsen PB, Pries-Heje M, et al. Risk of COVID-19 in
health-care workers in Denmark: an observational cohort study. Lancet Infect Dis 2020; 20 (12): 1401-1408.

17. Martin C, Montesinos I, Dauby N, Gilles C, Dahma H, Van Den Wijngaert S, et al. (2020). Dynamic of SARS-CoV-2
RT-PCR positivity and seroprevalence among high-risk health care workers and hospital staff. ] Hosp Infect
;106:102-106.

18. Singhal T, Shah S, Naik R, Kazi A, Thakkar P. (2020). Prevalence of COVID-19 Antibodies in Healthcare Workers
at the Peak of the Pandemic in Mumbai, India: A Preliminary Study. Indian ] Med Microbiol;38:461-463.

19. Schmidt SB, Griiter L, Boltzmann M, Rollnik JD. Prevalence of serum IgG antibodies against SARS-CoV-2 among
clinic staff. PLoS One 2020;15:e0235417.

20. Liu M, Cheng SZ, Xu KW, Yang Y, Zhu QT, Zhang H, et al. (2020). Use of personal protective equipment against
coronavirus disease 2019 by healthcare professionals in Wuhan, China: Cross sectional study. BMJ ;369:m2195.

CITATION OF THIS ARTICLE

L Sumitra Devi, M Sardar, M Sharma, S Broor, A Bakshi. Prevalence Of SARS CoV-2 Antibodies Among Healthcare
Workers In A Tertiary Care Hospital Of Gurugram, Haryana. Bull. Env.Pharmacol. Life Sci., Spl Issue [5]: 2022: 442-
445,

BEPLS Spl Issue [5] 2022 445|Page ©2022 AELS, INDIA


https://www.who.int/docs/default-source/coronaviruse.
https://covid19.who.int/
https://www.japi.org/x26474a4/corona-virus-covid-19-and-its-impact-on-health-care-workers-
https://www.who.int/news/item/20-10-2021-health-and-care-worker-deaths-during-covid-19..
https://doi.org/10.1101/2020.07.31.20163055.

