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Abstract

Objective: To determine the prevalence of severe acute respiratory coronavirus virus 2 (SARS-CoV-2) IgG nucleocapsid (N) antibodies among
healthcare personnel (HCP) with no prior history of COVID-19 and to identify factors associated with seropositivity.

Design: Prospective cohort study.

Setting: An academic, tertiary-care hospital in St. Louis, Missouri.

Participants: The study included 400 HCP aged >18 years who potentially worked with coronavirus disease 2019 (COVID-19) patients and
had no known history of COVID-19; 309 of these HCP also completed a follow-up visit 70-160 days after enrollment. Enrollment visits took
place between September and December 2020. Follow-up visits took place between December 2020 and April 2021.

Methods: At each study visit, participants underwent SARS-CoV-2 IgG N-antibody testing using the Abbott SARS-CoV-2 IgG assay and
completed a survey providing information about demographics, job characteristics, comorbidities, symptoms, and potential SARS-CoV-2
exposures.

Results: Participants were predominately women (64%) and white (79%), with median age of 34.5 years (interquartile range [IQR], 30-45).
Among the 400 HCP, 18 (4.5%) were seropositive for IgG N-antibodies at enrollment. Also, 34 (11.0%) of 309 were seropositive at follow-up.
HCP who reported having a household contact with COVID-19 had greater likelihood of seropositivity at both enrollment and at
follow-up.

Conclusions: In this cohort of HCP during the first wave of the COVID-19 pandemic, ~1 in 20 had serological evidence of prior,
undocumented SARS-CoV-2 infection at enrollment. Having a household contact with COVID-19 was associated with seropositivity.

(Received 7 November 2022; accepted 15 December 2022)

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2),
the causative agent of coronavirus disease 2019 (COVID-19),
has resulted in substantial morbidity and mortality since its
emergence.! An estimated 35.1% of SARS-CoV-2 infections are
asymptomatic,’ yet even asymptomatic infections are not
benign. Mathematical modeling suggests that nearly 25% of all

Corresponding author: Jennie H. Kwon; Email: ] Kwon@wustl.edu

Cite this article: Bosserman RE, Farnsworth CW, O’Neil CA, et al. Seroprevalence of
severe acute respiratory coronavirus virus 2 (SARS-CoV-2) antibodies among healthcare
personnel in the Midwestern United States, September 2020-April 2021. Antimicrob
Steward Healthc Epidemiol 2023. doi: 10.1017/ash.2022.375

SARS-CoV-2 transmission has been attributed to people with
asymptomatic infections.®> In healthcare settings, these asympto-
matic infections may put vulnerable patients and critical staff at
risk. Furthermore, long-term sequelae can occur following
asymptomatic and mild infections.* Thus, mild or asymptomatic
COVID-19 may have consequences for both individuals and
communities.

The seroprevalence of antibodies to the SARS-CoV-2
nucleocapsid (N) protein provides insight into the proportion of
people who have experienced SARS-CoV-2 infection.>® Healthcare
personnel (HCP) who work in COVID-19 units or who care
for known or suspected COVID-19 patients may be considered
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high-risk for exposure to SARS-CoV-2, although appropriate
use of personal protective equipment mitigates that risk.” The
objective of this study was to determine the prevalence of SARS-
CoV-2 IgG N-antibodies among high-risk HCP with no known
history of COVID-19 and to identify potential risk factors of
seropositivity.

Methods
Study design and participants

This prospective cohort study was conducted at a large academic
medical center in St. Louis, Missouri. Participants were HCP
aged >18 years, who were employed at Barnes-Jewish Hospital,
St. Louis Children’s Hospital, or Washington University School of
Medicine in St. Louis. HCP were eligible to participate in the study
if they provided cared for COVID-19 patients. HCP with nondirect
patient-care roles who handled specimens with potential SARS-
CoV-2 (eg, laboratory personnel) or who worked in a COVID-19
ward or ICU (eg, dining services, pharmacist, dietitian) were also
eligible to participate. HCP who were participating in a COVID-19
vaccine trial and those with a history of COVID-19, diagnosed via a
positive SARS-CoV-2 PCR, antigen, or serologic antibody test,
were excluded.

Participants were recruited via posters placed in staff areas on
the medical center campus and recruitment visits to various wards
and departments where staff would be expected to have cared for
COVID-10 patients. No monetary incentive was offered to
participants; however, participants were informed of their study
serologic testing results.

The study protocol was reviewed and approved by the
Washington University Human Research Protection Office. All
participants provided written informed consent. Participants
completed 2 study visits (enrollment and follow-up). At each
visit, a blood specimen was obtained and HCP completed a survey
to provide information about demographics, job characteristics,
pre-existing medical conditions, known and potential SARS-CoV-
2 exposures, use of social distancing and face masks at work and
outside work, and COVID-19-compatible symptoms. At the
follow-up visit, HCP were also asked about any SARS-CoV-2
testing that occurred since the enrollment visit and about SARS-
CoV-2 vaccination. Not all participants who had blood drawn at
the follow-up visit completed the follow-up survey. Enrollment
visits were conducted between September 22, 2020, and December
1, 2020. Follow-up visits were scheduled 70-160 days after the
enrollment visit and took place between December 8, 2020, and
April 27, 2021.

Antibody testing

Blood specimens were collected in a 10-mL K, EDTA tube and
were stored at room temperature for up to 8 hours before
refrigeration. Specimens were centrifuged, and plasma aliquots
were stored for up to 4 days at 4°C prior to analysis. IgG
anti-N-antibodies were detected in plasma samples using the
Abbott SARS-CoV-2 IgG assay on the Abbott Architect i2000
(Abbott Laboratories, Abbott Park, IL), according to the
manufacturer’s instructions. Results were calibrated with a relative
light unit calibrator, which was used to calculate a ratio of specimen
absorbance to calibrator absorbance. Samples with an index
specimen/calibrator (S/C) value >1.4 were interpreted as reactive
(seropositive).
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Table 1. Participant Survey Responses at Enrollment

Frequency (N = 400),

Characteristic No. (%)
Demographics
Age, median [IQR] 34.5 [30-45]
Sex, female 255 (63.8)
Race?
Asian 50 (12.5)
Black 26 (6.5)
White 316 (79.0)
Other 13 (3.2)
Hispanic ethnicity 12 (3.0)
Comorbidities
Seasonal allergies 178 (44.5)
Obesity 52 (13.0)
Cerebrovascular disease 23 (5.7)
Use of immunosuppressive medications 15 (3.7)
Pregnancy 13 (3.2)
Lung disease 11 (2.7)
Employment information
Primary work assignment
Intensive care unit 39 (9.7)
Medical/surgical wards/specialties 200 (50.0)
Pediatrics 44 (11.0)
Emergency services 73 (18.3)
Pathology/pharmacy/radiology/laboratory 33 (8.3)
Hospital staff services® 5 (1.3)
Not applicable/missing 6 (1.5)
Job role
Physician® 179 (44.8)
Other direct patient care role? 176 (44.0)
Indirect patient-care role® 44 (11.0)
Missing 1(0.3)
Commute method
Drive a car alone 346 (86.5)
Walk or bike 44 (11.0)
Other transportation method? 10 (2.5)

2Participants could select multiple responses for this question.

bHospital staff services include: food and nutrition services and mechanical assistant.
Physicians included: attendings (n=98), residents (n = 46), and fellows (n = 35).

d0ther direct patient care roles included nurse (n = 88), advance practice nurse/nurse
practitioner/physician assistant (n = 53), nurse assistant/patient care technician (n = 10),
respiratory therapist (n = 10), medical student (n=7), paramedic (n =4), and physical or
occupational therapist (n =4).

¢Indirect patient-care roles included clinical laboratory personnel (n = 26), administration
(n=5), pharmacist (n = 3), dietician (n =2), dining services personnel (n =2), clinical
research staff (n = 2), EMT student (n = 1), child life specialist (n = 1), CT technologist (n = 1),
and speech therapist (n=1).

fOther transportation methods includes bus, carpool, and train.

Statistical analyses

We used %2 and Fisher exact tests to examine associations between
N-antibody test results (positive vs negative) and HCP character-
istics, SARS-CoV-2 exposure history, and symptoms. Odds ratios
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Table 2. Risk Factors for a Seropositive Antibody Test Result at Enrollment in Bivariate Analysis (N = 400)

Seropositive Seronegative P

Characteristic (n=18) (n=382) OR (95% CI) Value
Demographics

Age, median [IQR] 39.5 [28-50] 34.0 [30-45] Not applicable .69

Sex, female 13 (72.2) 242 (63.4) 1.50 (0.53-4.31) .45

Race, nonwhite 3 (16.7) 86 (22.5) 0.69 (0.19-2.43) 21

Direct patient-care role 15 (83.3) 340 (89.0) 0.62 (0.17-2.22) .20
Occupational risk factors and precautions

Known exposure to coworker with COVID-19 in the past 30 d? 5 (27.8) 44 (11.5) 2.94 (1.00-8.63) .04

Contact with known or suspected COVID-19 patients >50% of the time while at 10 (55.6) 129 (33.8) 2.43 (0.94-6.31) .06

work?

Unable to practice social distancing when at work and not involved in immediate 7 (38.9) 197 (51.6) 0.60 (0.23-1.57) .29

patient care >50% of the time

Wears a face mask <50% of the time while at workP 1(5.6) 5(1.3) 4.44 (0.49-40.08) 22
Nonoccupational risk factors

Household member with known or suspected COVID-19 in the past 30 d© 4(22.2) 8 (2.1) 13.32 (3.58-49.54) .001

Other known, specific COVID-19 exposure outside work (excluding sick household 0 (0.0) 9 (2.4) Undefined 1.00

member) in the past 30 d°

Practices social distancing when in public <50% of the time® 0 (0.0) 34 (8.9) Undefined 1.00

Wears a face mask <50% of the time while in public® 0 (0.0) 19 (5.0) Undefined 1.00
Activities in the past 30 d

Traveld 1 (5.6) 92 (24.1) 0.18 (0.02-1.40) .09

Attended a large gathering 8 (44.4) 172 (45.0) 0.98 (0.38-2.53) .96

Ate indoors at a restaurant 8 (44.4) 109 (28.5) 2.00 (0.77-5.21) .15

Ate outdoors at a restaurant 8 (44.4) 170 (44.5) 1.00 (0.39-2.58) 1.00

Visited a medical office 8 (44.4) 159 (41.6 1.12 (0.43-2.91) .81

Visited a store 17 (94.4) 367 (96.1) 0.70 (0.09-5.57) 37
Symptoms

Had illness thought to potentially be COVID-19 since February 20209 10 (55.6) 59 (15.4) 6.82 (2.59-18.00) <.001

Note. IQR, interquartile range; PPE, personal protective equipment; ICU, intensive care unit.

2Two HCP in the seronegative group were missing a response to this question.

bDuring the study period, PPE recommendations varied by job and location. Cloth masks were recommended for nonclinical staff, surgical masks were recommended in most clinical spaces,
and N95 masks were recommended in COVID-19 ICUs and during aerosol-generating procedures. During the study period, our facility faced PPE shortages that were consistent with nationwide

PPE shortages.
“One HCP in the seronegative group was missing a response to this question.
9Three HCP in the seronegative group were missing a response to this question.

(ORs) and 95% confidence intervals (CIs) were estimated using
univariate logistic regression. Wilcoxon rank-sum tests and
Wilcoxon signed-rank tests were used to evaluate differences in
median N-antibody signal at enrollment and follow-up. Statistical
analyses were performed using SAS version 9.4 software (SAS
Institute, Cary, NC), and P < .05 was considered statistically
significant.

Results
Cohort characteristics

In total, 400 HCP who worked in a clinical setting with COVID-19
patients or specimens had enrollment blood specimens collected
for quantification of SARS-CoV-2 IgG N-antibodies. The study
cohort was predominately female (63.8%) and white (79%),
with a median age of 34.5 years (IQR, 30-45) (Table 1). The cohort
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consisted primarily of physicians (44.8%) and other HCP (44.0%)
in direct patient-care roles (eg, nurses, physician assistants,
respiratory therapists) (Table 1). Also, 44 HCP (11.0%) reported
indirect patient-care roles, which included administration,
dieticians, dining services personnel, laboratory personnel,
pharmacists, and speech therapists.

Seropositivity at enrollment

At the time of study enrollment, 18 participants (4.5%) were
seropositive despite having no reported history of a positive
SARS-CoV-2 test. Median IgG N-antibody levels were 3.06 S/C
for seropositive HCP versus 0.03 S/C for seronegative HCP.
Seropositive and seronegative HCP did not differ in age [median,
34 years (IQR, 30-35) vs 39.5 years (IQR, 28-50); Wilcoxon
rank-sum P = .70,] or other demographic factors (Table 2).
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Figure 1. Change in IgG N-antibody signals at enrollment versus follow-up among HCP who were seropositive at enrollment and who completed a follow-up visit (n = 16). The
dotted line represents the seropositivity threshold (index specimen/calibrator value > 1.4). In total, 7 HCP experienced seroreversion at follow-up, and 9 remained seropositive.

Seropositivity was also not associated with having a direct versus
indirect patient-care role (OR, 0.62; 95% CI, 0.17-2.22) or with
greater frequency of contact with COVID-19 patients (OR, 2.43;
95% CI, 0.94-6.31) (Table 2).

Having a household member with known or suspected
COVID-19 in the past 30 days was strongly associated with
seropositivity at enrollment (OR, 13.32; 95% CI, 3.58-49.54).
Other positive associations were exposure to a coworker with
COVID-19 within the past 30 days (OR, 2.94; 95% CI, 1.00-8.63)
and reporting an illness thought to have possibly been COVID-19
at any time since February 2020, without having had a positive
SARS-CoV-2 test (OR, 6.82; 95% CI, 2.59-18.00) (Table 2). There
were no significant associations between antibody test result and
use of social distancing or a mask while at work, recent travel,
or having attended a large gathering, eaten at restaurants, or visited
stores or medical offices in the previous 30 days (Table 2).
Moreover, 91 HCP (22.8%) reported COVID-19-compatible
symptoms (eg, fever, chills, cough, shortness of breath, etc)
occurring in the 14 days prior to the enrollment visit, 5 of whom
were seropositive.

Seropositivity at follow-up

Of the 400 HCP who completed a study enrollment visit, 309
(77.3%) returned for a follow-up visit. The median time between
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enrollment and follow-up visits was 77 days (IQR, 70-86; range,
67-153). Among those HCP who completed a study follow-up
visit, 34 (11.0%) were seropositive, 9 of whom (26.5%) had also
been seropositive at their enrollment visit (Supplementary Fig. 1).

Of the 18 HCP who were seropositive at enrollment, 16
completed a follow-up visit. Among them, 7 (43.8%) were
seronegative at follow-up, while 9 (56.3%) remained seropositive
(Fig. 1). Median IgG anti-N antibody signals among persistently
seropositive HCP declined from 3.38 S/C at enrollment to
a median of 1.47 S/C at follow-up (Wilcoxon signed-rank test,
P =.001). All 9 seropositive HCP showed a decrease in antibody
signal between enrollment and follow-up (Fig. 1).

In total, 293 HCP who were seronegative at enrollment
completed a follow-up visit. Between enrollment and follow-up,
25 (8.5%) had converted from seronegative to seropositive while
268 (91.5%) remained seronegative (Fig. 2). Of the 25 participants
that seroconverted (seronegative to seropositive), 22 completed
a follow-up survey; of these 16 (72.7%) reported having had a
positive SARS-CoV-2 PCR test between enrollment and follow-up.
In addition, in the time between enrollment and follow-up, 13 HCP
who converted from seronegative to seropositive (59.1%) reported
a household COVID-19 exposure, 7 (31.8%) reported a specific
COVID-19 exposure while at work, and 6 (27.3%) reported a
specific COVID-19 exposure outside of work (excluding infected
household members).
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Figure 2. Change in IgG N-antibody signals at enrollment versus follow-up among participants who were seronegative at enrollment and who completed a follow-up visit
(n=293). The dotted line represents the seropositivity threshold (index specimen/calibrator value > 1.4). Overall, 25 HCP who were seronegative at enrollment and had

seroconverted at follow-up (panel A), and 268 remained seronegative (panel B).

Of the 309 HCP who returned for a follow-up study visit,
13 participated in antibody testing but did not complete a follow-
up survey and were therefore excluded from the risk-factor
analysis; 3 were seropositive at follow-up and 10 were seronegative
at follow-up. Among the 296 HCP included in the follow-up visit
risk factor analysis, 31 (10.5%) were seropositive, 9 of whom had
also been seropositive at baseline (29.0%). Also, 40 HCP (13.5% of
those with follow-up serology and survey data) reported having
had an illness thought to be COVID-19 between enrollment
and follow-up. These HCP had increased risk of being seropositive
(OR, 5.64; 95% CI, 2.46-12.93) compared to HCP reporting
no such illness (Table 3). Having a positive PCR test between
enrollment and follow-up was also associated with being sero-
positive at follow-up (OR, 46.04; 95% CI, 15.75-134.64) (Table 3).

Like the enrollment analysis, having a household member
with confirmed or suspected COVID-19 in the time between the
enrollment and follow-up visits was associated with seropositivity
at follow-up (OR, 9.35; 95% CI, 3.99-21.93) (Table 3). Having
another COVID-19 exposure outside work (other than a sick
household member) in the time between the enrollment and follow
up visits was also a risk factor for being seropositive at follow-up
(OR, 4.31; 95% CI, 1.52-12.19) (Table 3). However, unlike at
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enrollment, having a COVID-19 exposure while at work was
not associated with seropositivity at follow-up (OR, 1.46; 95% CI,
0.64-3.36). Like the enrollment analysis, level of contact with
COVID-19 patients, use of social distancing or a mask while at
work, recent travel, and visits to public locations in the 30 days
prior to the follow-up visit were not associated with seropositivity.

SARS-CoV-2 vaccinations were made available to HCP during
the beginning of the study follow-up period. By the time of their
follow-up visit, 182 HCP (61.5% of those who completed follow-up
serology testing and a follow-up survey) had received at least 1 dose
of a SARS-CoV-2 vaccine, and 95 (32.1%) had received 2 doses of a
2-dose vaccine. COVID-19 vaccination status was not associated
with antibody test results at follow-up (OR, 0.77; 95% CI, 0.32-2.03
for fully vaccinated vs unvaccinated HCP) (Table 3).

Discussion

In this study, we determined the seroprevalence of SARS-CoV-2
IgG N-antibodies among HCP with no documented history of
COVID-19 at 2 time points. We examined IgG anti-N-antibodies to
distinguish infection-induced immunity from vaccine response.’
At enrollment (September 2020-December 2020), 4.5% of HCP


https://doi.org/10.1017/ash.2022.375

Rachel E. Bosserman et al

Table 3. Risk Factors for a Seropositive Antibody Test Result at Follow-up (70-160 Days After Enrollment Visit) in Bivariate Analysis (N =296)

Seropositive  Seronegative P

Risk Factor (n=31) (n=265) OR (95% CI) Value
Occupational risk factors

Known, specific COVID-19 exposure while at work?® 9 (29.0) 60 (22.6) 1.46 (0.64-3.36) 37

Contact with known or suspected COVID-19 patients >50% of the time while at work® 15 (48.4) 95 (35.8) 1.78 (0.83-3.80) .14

Unable to practice social distancing when at work and not involved in immediate patient 14 (45.2) 116 (43.8) 1.06 (0.50-2.24) .88

care >50% of the time

Wears a face mask <50% of the time while at work 0 (0.0) 6 (2.3) undefined 1.00
Nonoccupational risk factors

Household member with known or suspected COVID-19 since the enrollment visit® 13 (41.9) 19 (7.2) 9.35 (3.99-21.93) <.001

Other known, specific COVID-19 exposure outside of work (excluding sick household 6 (19.4) 14 (5.3) 4.31 (1.52-12.19) .009

member) since the enrollment visit®

Travel in the past 30 d 8 (25.8) 62 (23.4) 1.14 (0.49-2.67) a7

Attended a large gathering in the past 30 d 6 (19.4) 82 (30.9) 0.54 (0.21-1.36) .19

Ate indoors at a restaurant in the past 30 d 8 (25.8) 61 (23.0) 1.16 (0.50-2.73) 73

Ate outdoors at a restaurant in past 30 d 4 (12.9) 58 (21.9) 0.53 (0.18-1.57) .25

Visited a medical office in past 30 d 8 (25.8) 117 (44.2) 0.44 (0.19-1.02) .06

Visited a store in past 30 d 29 (93.5) 252 (95.1) 0.75 (0.16-3.48) .66

Visited other public location in past 30 d 17 (54.8) 137 (51.7) 1.14 (0.54-2.40) 74
COVID-19 symptoms and testing

Had illness thought to be COVID-19 since enrollment visit®* 12 (38.7) 28 (10.6) 5.64 (2.46-12.93) <.001

Had a positive PCR test for COVID-19 since enrollment visit®¢ 16 (51.6) 6 (2.3) 46.04 (15.75-134.64) <.001
COVID-19 vaccine status

Not vaccinated® 11 (35.5) 84 (31.7) Reference

Fully vaccinated' 9 (29.0) 86 (32.5) 0.80 (0.32-2.03) .56

Partially vaccinated® 8 (25.8) 79 (29.8) 0.77 (0.30-2.02) 51

Missing 3(9.7) 6 (6.0) 1.43 (0.36-5.71) 43

20ne HCP in the seropositive group was missing a response to this question.

One HCP in the seropositive group and 1 HCP in the seronegative group were missing a response to this question.

Follow-up visits were scheduled 2-3 months after the enrollment visit (range, 70-160 d).
9Two HCP in the seronegative group were missing a response to this question.

eTwo HCP in the seropositive group and 1 HCP in the seronegative group were missing a response to this question.
fOne HCP in the seronegative group received a 1-dose vaccine. All other fully vaccinated HCP received a 2-dose vaccine.
8Vaccine dose information was missing for 1 HCP in the seropositive group and 8 HCP in the seronegative group.

were seropositive, despite having no reported history of a positive
SARS-CoV-2 test. At follow-up, 2-3 months later (December 2020-
April 2021), 11.0% were seropositive. Among the 34 HCP who had a
positive antibody test at follow-up, 9 had also been seropositive at
enrollment, 16 reported a positive SARS-CoV-2 PCR test between
their enrollment and follow-up visits, and 3 did not provide
information about SARS-CoV-2 testing.

Our findings are comparable with community-reported rates
of SARS-CoV-2 N-antibody seroprevalence among healthy
adults in Missouri in September 2020,® and with previous work
from our institution showing that 6.1% of adult patients
presenting to St. Louis metropolitan area hospitals were IgG S-
antibody (spike protein) seropositive in November of 2020,
increasing to 19.03% in January 2021.° In the latter study, S-
antibodies were indicative of prior infection because the vaccine
was not yet available to the public. Our findings are similar to
those from a large multistate study by Self et al, in which 6% of
high-risk HCP (range, 0.8%-31.2%) were seropositive for
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SARS-CoV-2 S-antibodies when tested between April and June
2020.1° However, unlike our study, Self et al'® tested for
antibodies to spike protein and did not exclude HCP with a
previous COVID-19 diagnosis, which made up 31% of their
cohort. In another study involving blood donors in the Midwest,
15.8% had infection-induced seropositivity to SARS-CoV-2 as of
December 2020, which increased to 23.5% by May 2021.!! The
relatively lower rate of seropositivity among our cohort of HCP at
follow-up (11%) is likely due to the initial exclusion of HCP with a
known history of COVID-19 from the study cohort; however
vaccination efforts, which started in December 2020, may also
have contributed.

In our cohort, 61.5% of HCP who completed follow-up serology
testing and a follow-up survey reported receiving at least 1 dose of a
COVID-19 vaccine prior to their follow-up visit. Although 1 or 2
doses of SARS-CoV-2 vaccine has been reported to prevent both
symptomatic and asymptomatic infection in HCP,'* vaccination
status was not associated with seronegativity in our cohort.
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This finding may be due to the fact that the SARS-CoV-2
vaccinations only became available to HCP at our facility early
during the study follow-up period. Because most HCP had been
vaccinated shortly before their follow-up visit, this may have left
insufficient time for the full effects of vaccination to be observed in
our cohort.

In our cohort, 7 (43.8%) of the 16 HCP who were seropositive
at enrollment and who completed a study follow-up visit were
seronegative at follow-up. This proportion was higher than that
found in a concurrent cohort of SARS-CoV-2 PCR-positive HCP
at our institutions, in which 9 (15%) of 62 seropositive HCP
experienced seroreversion at 70-180 days follow-up.!® This differ-
ence may reflect imprecision due to small sample size. In a larger,
multistate study, 28.2% of seropositive HCP experienced S-antibody
seroreversion ~60 days after an initial antibody test, and
seroreversion was more common (47.9%) among those not
reporting prior symptoms.'* In our study, the 9 HCP who remained
seropositive at follow-up all showed a decline in N-antibody signal
over the study period. This observation is consistent with our
previous research!® and research by others.!>!

As has been reported previously in the literature,'® having a
household contact with SARS-CoV-2 was associated with
increased odds of seropositivity among HCP in our cohort at
both enrollment and follow-up. At follow-up, having another
COVID-19 exposure outside work was also associated with
seropositivity. This finding suggests that community exposures are
an important risk factor for HCP. In contrast, occupational
exposures, including having a direct patient care role and having
more frequent contact with COVID-19 patients were not
associated with seropositivity in our cohort of HCP.

Our study had several limitations. Because individuals who
initially test positive for SARS-CoV-2 antibodies can experience
seroreversion in a short time frame, as evidenced both in our
cohort and in previous studies,'*!'* some HCP in our cohort who
had a prior SARS-CoV-2 infection may have had antibody levels
that had already decreased below the positivity threshold by the
time of study enrollment. This factor may have led to under-
estimation of the baseline prevalence of asymptomatic infections in
our cohort. Our study is also limited by the small number of HCP
with positive antibody tests at enrollment and at follow-up, which
hindered the risk factor analysis, including potential multivariable
analysis. Although we attempted to exclude HCP with a known
history of COVID-19 at the time of study enrollment, HCP were
asked to self-report their SARS-CoV-2 testing history, and we were
unable to independently verify this information. Therefore,
some HCP who enrolled in the cohort may have had a previous
positive SARS-CoV-2 test. Because our study comprised
predominately female (64%) and white race (79%) participants,
and a large proportion (45%) were physicians, our findings may
not be broadly generalizable to healthcare settings with a different
demographic composition.

In summary, SARS-Co-V-2 IgG N-antibody testing indicated
that ~5% of HCP who worked with COVID-19 patients during the
first wave of the COVID-19 pandemic may have had a previously
unknown SARs-CoV-2 infection, similar to rates in the general
population. Nonoccupational risk factors, particularly exposure to
an infected individual at home, were associated with seropositivity,
indicating a need to focus on both occupational and nonoccupa-
tional exposures in HCP. Further research is needed to determine
whether subclinical SARS-CoV-2 infections result in appreciable
immunity to further reinfection or disease or have long-term
health implications.
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