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This study aims to evaluate SARS-CoV-2 seroprevalence among health care workers (HCWSs) and to assess
self-reported risk factors for seropositivity. A total of 3255 HCWs were included and the overall seropreva-
lence was 7.8%. The likelihood of seropositivity was higher in participants reporting any COVID-19 symptoms
within the last 4 months (OR 8.32, 95% CI 5.83-11.88, P < 0.001). Being a female HCW (OR 1.32, 95% CI 1.11
—2.32, P < 0.01), having a cohabitant who was infected with SARS-CoV-2 (OR 2.55, 95% CI 1.78—3.66 P <
0.001) or a cohabitant who was a nursing home caregiver (OR 3.71, 95% CI 1.59—8.65, P = 0.002) were inde-
pendently associated with an increased risk of seropositivity. Working in a COVID-19 unit (OR 1.64, 95% CI
1.21-2.23, P < 0.001) and being exposed to a SARS-CoV-2 infected co-worker (OR 1.30,95% CI 0.97—1.74,
P = 0.016) resulted in higher seropositivity rate. Even if in-hospital exposure may play a significant role,
increased infection risk is most likely attributable to household contact.

© 2021 Elsevier Inc. All rights reserved.

1. Introduction

The novel “coronavirus disease 2019” (COVID-19) has caused
more than 84 million cases and 1,85 million deaths worldwide, as of
December 31, 2020 (European Centre for Disease Prevention and
Control). Since the onset of the pandemic in Wuhan, China, risk fac-
tors for severe and fatal forms of COVID-19 have been identified and
include older age, male sex, archaic genetic variants (in Eurasians),
dysregulated interferon response, and chronic underlying conditions
such as hypertension, obesity, cardiovascular disease, diabetes,
chronic lung, liver and kidney diseases (Bastard et al., 2020;
Bennett et al., 2020; Zeberg and Paabo, 2020; Zhang et al., 2020;
Zheng et al., 2020). Due to their frontline position during the COVID-
19 pandemic, health care workers (HCWs) might be exposed to the
virus at a greater extent than the general population. In a large Scot-
tish register-based cohort study, Shah et al show that the risk of
COVID-19 related to hospital admission during the first 3 months of
the pandemic for patient-facing HCWs were three times higher than
for non-patient-facing HCWs and the general population. Risk was
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also doubled among household members of frontline workers, in
analyses adjusted for sex, age, ethnicity, socioeconomic status, and
comorbidity (Shah et al., 2020). More recently in a large UK Biobank
of 120,075 participants including 271 severe COVID-19, HCWs had a
7 times higher risk of severe COVID-19 in comparison to non-essen-
tial workers (Mutambudzi et al., 2020). Although this raises concerns
about the safety of HCWs, the results of HCWs serological investiga-
tions vary widely, making difficult to assess the role of occupational
exposure in SARS-CoV-2 infection. This study aims to evaluate the
seroprevalence of antibodies against SARS-CoV-2 among hospital
staff (HCW) and to assess self-reported occupational and household
risk factors for seropositivity.

2. Methods
2.1. Context and study population

This study took place in the Cliniques universitaires Saint-Luc, a
large teaching hospital of 1000 beds in Brussels, Belgium. During the

first wave of the pandemic (March to June 2020), the hospital modi-
fied his organization to take care of COVID-19 patients and created a
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dedicated emergency unit, 3 intensive care units and 8 dedicated
units of 20 beds. Personal protective equipment (PPE) was given to
health care of those units in the early March and universal masking
was mandatory inside the hospital for all HCWs, patients and visitors
in April 1th. The hospital continued to manage all other emergency dis-
eases and surgeries and only non-essential activities were cancelled.
All HCWs including administrative staff were invited to participate
to this prospective study in a voluntary basis. Before serological analy-
sis, participants were asked to answer a web-based survey in order to
provide information about demographics, family environment, previ-
ous influenza vaccination, workplace assignment during the COVID-19
pandemic, possible exposure to a SARS-CoV-2 infected person, pres-
ence of any symptoms compatible with COVID-19 during the last 4
months, and the result of SARS-CoV-2 molecular test if carried out.
Then, SARS-CoV-2 antibodies detection was conducted on a serum
sample drawn for each participant between June 19 and June 30, 2020.

2.2. SARS-CoV-2 antibodies detection

The qualitative detection of SARS-CoV-2 antibodies in human
serum was performed on the Cobas e602 analyzer using Elecsys anti-
SARS-CoV-2 kit (Roche Diagnostics). This electrochemiluminescent
immunoassay (ECLIA) using recombinant nucleocapsid antigens
allows the detection of total anti-SARS-CoV-2 antibodies with a sensi-
tivity of 100% and specificity of 95%. According to the manufacturer’s
instructions, a result was considered positive if the index was > 1.00.

2.3. Statistical analysis

Analyses were performed using MedCalc Statistical Software ver-
sion 14.8.1 (MedCalc Software bvba, Ostend, Belgium). Seropositivity
rates are reported as numbers and proportions within each level of
demographic, work and household characteristics. Associations
between factors and seropositivity were assessed using univariable
logistic regression and results are reported as odds ratio with 95%
confidence interval. To identify risk factors that were independently
associated with SARS-CoV-2 antibodies development, all factors with
a univariate p-value <0.10 were entered into a multivariable logistic
regression model. The threshold for statistical significance was set to
a p value <0.05.

2.4. Ethical agreement

Ethical approval for this study (Ethical Committee N°CEHF 2020/
29mai/301) was provided by the IRB (CEBH of the Université catholi-
que de Louvain (UCLouvain), Brussels, Belgium)

3. Results

A total of 3255 HCWs were included in the study. Demographics
and clinical characteristics are summarized in Table 1. The mean age
of the participants was 41.9 (SD: 12.4) years and 78% were female.
Nurses accounted for 35.5% (1154/3255) of the study population,
25.6% (834/3255) of the participants were paramedics and 14.6%
(474/3255) were physicians. Administrative staff accounted for 18%
(585/3255) of the study population and 6.4% (208/3255) participants
with other healthcare occupational assignment were also included in
the study.

SARS-CoV-2 antibodies were detected in 253 HCWs, giving an
overall seroprevalence of 7.8%. Seroprevalence according to job
assignment is shown in Fig. 1. With a seropositivity rate of 9.4% (108/
1154), nurses presented the highest seroconversion rate.

3.1. Univariate analysis

According to univariate analysis (Table 1 and Fig. 2), demographic
factors such as female sex (OR 1.58, 95% CI 1.11-2.25, P = 0.010) and
age between 30 and 49 years old (OR 1.53, 95% CI 1.12-2.08, P <
0.017) were associated with an increased risk of developing SARS-
CoV-2 antibodies. Regarding the occupational risk, working in a
COVID-19 dedicated unit (OR 2.01, 95% CI 1.55-2.60, P < 0.001) was
associated with a higher seroconversion rate. 11,5% of nurses work-
ing in a COVID-19 dedicated unit had detectable anti-SARS-CoV-2
antibodies whereas only 6.7% of those who did not work in a COVID-
19 dedicated unit had seroconverted. In the same way, having been
exposed to a SARS-CoV-2 infected patient (OR 1.74, 95% CI 1.34—2.25,
P < 0.001) or infected co-worker (OR 1.83, 95% CI 1.41-2.36, P <
0.001) demonstrated higher risk of seroconversion. Univariate analy-
sis also demonstrated that HCWs who didn’t have the opportunity to
telework were at higher risk to develop SARS-CoV-2 antibodies (OR
1.67, 95% CI 1.11-2.52, P = 0.014). Working in the nursing depart-
ment (OR 1.57, 95% CI 1.09—2.25, P = 0.015) or in the pharmacy (OR
1.68, 95% C1 0.76-3.74, P = 0.20) was also associated with higher sero-
conversion rate. Daily contact with patients and prior influenza vacci-
nation did not show any statistically significant association with the
presence of SARS-CoV-2 antibodies. With regard to the household
contact, the odds of being seropositive were higher among HCWs
who reported having a cohabitant working in a nursing home (OR
4.30, 95% C1 1.89-9.79, P = 0.013) and among HCWs who had a SARS-
CoV-2 infected cohabitant (OR 4.08, 95% CI 2.84-5.87, P < 0.001).
Among HCWs who had children, leaving children in childcare facili-
ties during the pandemic was not significantly associated with a
higher seroconversion (OR 1.18, 95% CI 0.64-2.19, P = 0.59).

The likelihood of being seropositive was higher in participants
who reported any COVID-19 symptoms within the last 4 months (OR
8.32, 95% CI 5.83-11.88, P < 0.001) with anosmia and agueusia
reported in 62.1% of seropositive people. By the end of June, real-
time reverse transcription polymerase chain reaction (RT-qPCR) had
been performed for 642 HCW and 127 of them were positive (127/
642, 19.8%). The median time between positive RT-qPCR and the
SARS-CoV-2 serology was 93 days (min:52-max:106). In the 127
HCWs with positive RT-qPCR for SARS-CoV-2, 112 (88,2%) had posi-
tive antibodies, only 15 HCWs with a previous positive RT-qPCR were
seronegative (15/127, 11.8%). In these seronegative HCWSs with
proven SARS-CoV-2 infection by RT-qPCR, the median time between
positive RT-qPCR and the serology was 89 days (min:52-max:110)
and all but one presented with COVID-19 compatible symptoms.
Among the 515 HCWs with a negative SARS-CoV-2 RT-qPCR result,
33 had detectable antibodies (6.4%) of whom 27 had experienced
COVID-19 symptoms.

3.2. Multivariate analysis

In the multivariate analysis (Fig. 3), being a female HCW (OR 1.32,
95% CI 1.11-2.32, P = 0.010), having a cohabitant who was infected
with SARS-CoV-2 (OR 2.55, 95% CI 1.78-3.66, P < 0.001) or a cohabi-
tant who was a nursing home caregiver (OR 3.71, 95% CI 1.59-8.65,
P =0.002) were independently associated with an increased serocon-
version rate. In terms of occupational risk, working in a COVID-19
dedicated unit (OR 1.64, 95% CI 1.21-2.23, P < 0.001) and being
exposed to a co-worker infected with SARS-CoV-2 (OR 1.30, 95% CI
0.97-1.74, P=0.016) resulted in a higher rate of seropositivity.

4. Discussion

Providing relevant information about the proportion of people
who got infected by SARS-CoV-2, seroprevalence studies conducted
in the community but also in high-risk subgroups are useful to assess
the level of exposure and identify risk factors of infection. Even if
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Table 1
Univariate and multivariable analysis of factors associated with SARS-CoV-2 seropositivity.
Total Seropositive (n=253) Seronegative (n = 3002) Univariate analysis Multivariate analysis
No. % No. % OR [95%CI] P-value OR [95%CI] P-value
Sex 0.01 0.01
Female 2513 77.9% 211 84% 2302 91.6%  1.58[1.11;2.25] 1.61[1.11; 2.32]
Male 712 22.1% 39 55% 673 945% 1 1
Missing 30 3 10.0%
Age (years) 0.017 0.15
Mean + SD 419+ 124 40.1 £ 106 420+ 125
Median (min - max) 41(0-120) 39(22-64) 41(0-120)
<30 662 20.4% 50 7.6% 612 92.4% 1.26 [0.86; 1.85] 1.25[0.92; 1.70]
30-49 1539 47.4% 139 9.0% 1400 91.0%  1.53[1.12;2.08]
50 - 65 1049 32.3% 64 6.1% 985 939% 1 1
Patient-facing occupational work 0.08 0.40
No 750 23.0% 47 6.3% 703 93.7% 1 1
Yes 2495 76.7% 205 8.2% 2290 91.8% 1.34[0.96; 1.86] 0.83[0.55; 1.27]
Work in a COVID-19 unit <0.001 <0.001
No 2125 65.3% 126 59% 1999 94.1% 1 1.64[1.21;2.23]
Yes 1130 34.7% 127 11.2% 1003 88.8%  2.01[1.55;2.60] 1
Work department 0.015 0.30
Nursing 1490 45.8% 145 9.7% 1345 90.3% 1.57[1.09; 2.25] 1.04 [0.66; 1.63]
Medical 1067 32.8% 60 5.6% 1007 94.4%  0.87[0.57;1.31] 0.79[0.51; 1.24]
Pharmacy 77 24% 8 104% 69 89.6%  1.68[0.76; 3.74] 1.49 [0.65; 3.40]
Administration and others 621 19.1% 40 6.4% 581 1.00 1
Exposure to a COVID-19 patient < 0.001 0.08
No 2167 66.6% 138 6.4% 2029 93.6% 1 1
Yes 1088 33.4% 115 10.6% 973 89.4%  1.74[1.34;2.25] 1.30[0.97; 1.74]
Exposure to a COVID-19 colleague <0.001 0.016
No 1964 60.3% 118 6.0% 1846 94.0% 1 1
Yes 1291 39.7% 135 10.5% 1156 89.5%  1.83[1.41;2.36] 1.41[1.06; 1.87]
Days of eWork 0.014 0.28
0 2729 83.8% 226 83% 2503 91.7%  1.67[1.11;2.52] 1.28[0.81; 2.02]
>1 526 16.2% 27 51% 499 949% 1 1
Mean + SD 24+13 23+1.1 24+13
Median (min - max) 2(1-15) 2(1-5) 2(1-15)
Cohabitant working in health care 0.013 0.002
No 2529 81.1% 197 7.8% 2332 922% 1 1
Yes, in hospital 561 18.0% 37 6.6% 524 93.4%  0.84[0.58; 1.20]
Yes, in care and rest home 30 1.0% 8 26.7% 22 733%  4.30(1.89;9.79] 3.71[1.59; 8.65]
Cohabitant infected with SARS-CoV-2 < 0.001 < 0.001
No 2727 83.8% 130 4.8% 2597 95.2% 1 1
Yes 271 8.3% 46 17.0% 225 83.0%  4.08[2.84;5.87] 2.55[1.78; 3.66]
Having chidren 0.17
No 1274 39.1% 109 8.6% 1165 91.4% 1
Yes 1976 60.7% 143 7.2% 1833 92.8% 0.83[0.64; 1.08]
>12 years 0.07
0 960 48.6% 59 6.1% 901 939% 1
>1 1016 51.4% 84 83% 932 91.7%  1.38[0.97; 1.94]
Mean + SD 1.8+09 1.9+0.8 1.8+09
Median (min - max) 2(1-6) 2(1-4) 2(1-6)
< 6 years 0.96
0 1372 69.4% 99 7.2% 1273 928% 1
>1 604 30.6% 44 7.3% 560 92.7%  1.01[0.70; 1.46]
Mean + SD 1.6 £0.7 1.7+£0.7 1.6 £0.7
Median (min - max) 1(1-4) 2(1-3) 1(1-4)
Childcare facilities 0.59
Yes 298 49.3% 24 8.1% 282 94.6%  1.18[0.64; 2.19]
No 306 50.7% 20 6.5% 278 90.8% 1
Influenza vaccine 0.70
No 2229 68.5% 170 7.6% 2059 924% 1
Yes 1023 31.4% 82 8.0% 941 92.0%  1.06[0.80; 1.39]
COVID-19 symptoms < 0.001
No 1801 55.3% 37 2.1% 1764 97.9% 1
Yes 1447 44.5% 215 14.9% 1232 85.1% 8.32[5.83; 11.88]
SARS-CoV-2 molecular test <0.001
No 2613 80.3% 108 41% 2505 959% 1
Yes 642 19.7% 145 22.6% 497 77.4%  6.77[5.18; 8.83]
Positive 515 80.2% 33 6.4% 482 93.6%
Negative 127 19.8% 112 88.2% 15 11.8%

little is known about the neutralizing capacity of antibodies, the titer

at which antibodies should confer protection and the duration of the
protective immunity, there are growing evidence on the humoral
immunological responses against SARS-CoV-2 and HCWs who devel-
oped SARS-CoV-2 antibodies were found to have lower risk of rein-
fection in the ensuing 6 months than those who were seronegative,
suggesting a certain degree of protection of these antibodies

(Lumley et al., 2020).

The most important findings of this study were that HCWs SARS-

according to the multivariate analysis.

CoV-2 seroprevalence was 7.8% in our tertiary hospital in Brussels, a high
burden region of SARS-CoV-2 infection in Belgium, and that the seroposi-
tivity rate was higher in those working in a COVID-19 dedicated unit or
being exposed to a SARS-CoV-2 infected co-worker. Being a woman, hav-
ing a cohabitant who was infected with SARS-CoV-2 or a cohabitant who
was a nursing home caregiver also increased the risk of seroconversion
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Fig. 1. Seroprevalence according to occupational job. The dotted line represents the
overall seroprevalence (7.8 %).

Seroprevalence in the general population and in HCWs vary
across regions, countries and periods of pandemic. Some variations
also appeared to be related to the serological assay used
(Galanis et al., 2021; Rostami et al., 2021). A recent meta-analysis
demonstrated that the estimated overall seroprevalence of SARS-
CoV-2 antibodies among HCWs was 8.7% (95% Cl: 6.7-10.9%).

Female sex

Age between 30-49

Cohabitant suspected of COVID-19
Cohabitant working in a nursing home
Cohabitant working in a hospital
Having children in chilcare facilities
Presence of SARS-CoV-2 symptoms
Influenza vaccination

Patient contact

Nursing department

Medical and paramedical department
Pharmacy department

Working in dedicated COVID-19 wards
Exposure to COVID-19 patient
Exposure to COVID-19 colleague

No telework

Seroprevalence was higher in studies that were conducted in North
America (12.7%) compared to those in Europe (8.5%), Africa (8.2%),
and Asia (4%) (Galanis et al., 2021). Herzog et al performed a prospec-
tive serial cross-sectional nationwide seroprevalence study, stratified
by age, sex and region, in whom 3000 to 4000 residual samples were
collected during and after national lockdown between 30 March and
5 July 2020 in Belgium. They found that overall seroprevalence ini-
tially increased from 2.9% (95% CI 2.3—3.6) to 6.0% (95% CI 5.1-7.1),
implying a seroincidence of 3.1% (95% CI 1.9— 4.3) between the 1%
and 2"¢ period. Thereafter, seroprevalence stabilized and decreased
from the 3™ to 5™ period from 6.9% (95% CI 5.9-8.0) to 4.5% (95% CI
3.7-5.4) (Herzog et al., 2020). At the same period, SARS-CoV-2 sero-
logical screening of blood donors reported a seroprevalence of 4.3%
(Sciensano, 2020). However, in this study there were significant dis-
crepancies between regions, and the seroprevalence of blood donors
in Brussels was significantly higher and reached approximately 8%.
This would suggest than the SARS-CoV-2 seroprevalence among HCWs
included in the present study is almost the same as the seroprevalence
of the general population living in Brussels. Our results are in line with
two Belgian studies reporting a seroprevalence of 6,4% and 7,7%
(Steensels et al., 2020) (Mortgat et al.,, 2020). In contrast to our results,
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Fig. 2. 0dds ratio with 95% confidence interval for univariate association between each characteristic and SARS-CoV-2 seropositivity.

Female sex

Age < 50 years old

Cohabitant suspected of COVID-19
Cohabitant working in a nursing home
Patient contact

Nursing department

Medical and paramedical department
Pharmacy department

Working in dedicated COVID-19 wards
Exposure to COVID-19 patients
Exposure to COVID-19 colleagues

No telework
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Fig. 3. 0dds ratio with 95% confidence interval for independent contribution of each characteristic to the likelihood of SARS-CoV-2 seropositivity using a multivariable logistic

regression model with 10 covariates.
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HCWs seroprevalence found in other Belgian studies was higher, rang-
ing from 9.5% to 14.6% (Blairon et al., 2021; Duysburgh et al., 2021;
Martin et al., 2020). Divergencies in prevention and infection control
precautions may explain these discrepancies as well as virus circula-
tion rates in the region surrounding the hospitals. Differences in sero-
prevalence might also come from differences in the formats and/or
antigens used in the immunoassays currently available and clearly
lacking of standardization.

Several studies tried to describe risk factors for SARS-CoV-2 sero-
positivity in HCWs with divergent results (Galanis et al., 2021;
Mutambudzi et al., 2020; Rostami et al., 2021; Shah et al., 2020;
Steensels et al., 2020). A recent meta-analysis found that the follow-
ing factors were associated with seropositivity: male gender, Black,
Asian, and Hispanic HCWs, work in a COVID-19 dedicated unit,
patient-related work, frontline HCWs, health care assistants, personal
protective equipment shortage, self-reported belief for previous
SARS-CoV-2 infection, previous positive polymerase chain reaction
test, and household contact with suspected or confirmed COVID-19
patients (Galanis et al., 2021). On the contrary, Steensels et al found
that neither being directly involved in clinical care nor working in a
COVID-19 unit increased the odds of being seropositive, while having
a suspected COVID-19 household contact did (Steensels et al., 2020).

Our multivariate analysis suggested that in-hospital exposure
may increase the risk of being seropositive but to a lesser extent than
household exposure. Working in dedicated COVID-19 unit was signif-
icantly associated with seropositivity, as well as being in contact with
a SARS-CoV-2 infected co-worker. However, being exposed to a
COVID-19 patient was not associated with a significant higher odds
of being seropositive, nor working in contact with patients. Seroprev-
alence was significantly higher in HCWs who declared having a
COVID-19 co-worker contact which may be explained by unrespect
of physical distancing, or by inappropriate facemask wearing during
break times. These findings are supported by a previous study identi-
fying working in a high-risk department, suboptimal handwashing
before or after patient contact and improper use of personal protec-
tive equipment (PPE) as risk factors for SARS-CoV-2 transmission
between coworkers (Ran et al., 2020). However, another large study
in a tertiary hospital in Belgium, found that being involved in clinical
care, having worked during the lockdown phase, being involved in
care for patients with COVID-19, and exposure to COVID-19 positive
co-workers were not statistically significantly associated with SARS-
CoV-2 seropositivity. In contrast, this study also demonstrated that
having a household contact with suspected or confirmed COVID-19
was associated with antibody positivity. It is important to take in
mind that staff presenting symptoms were quarantined and therefore
not tested (Steensels et al., 2020).

Our multivariate analysis revealed that household’s exposure
highly increased the odds of being seropositive. A recent meta-analy-
sis by Madewell et al, showed that the estimated household second-
ary attack rate was 16.6% (95% CI: 14.0%—19.3%). Household
secondary attack rates were increased from symptomatic index cases
(18.0%; 95% CI: 14.2%—22.1%) than from asymptomatic index cases
(0.7%; 95% Cl: 0%—4.9%), to adult contacts (28.3%; 95% CI: 20.2%-
37.1%) than to child contacts (16.8%;95%Cl, 12.3%—21.7%), to spouses
(37.8%; 95% Cl: 25.8%—50.5%) than to other family contacts (17.8%;
95% CI: 11.7%-24.8%), and in households with 1 contact (41.5%; 95%
CI: 31.7%-51.7%) than in households with 3 or more contacts (22.8%;
95% Cl: 13.6%-33.5%) (Madewell et al., 2020).

Moreover, in our study, HCWs who declared having a household
contact working in a nursing home were at higher risk of developing
SARS-CoV-2 antibodies. This can be easily explained by the high bur-
den of COVID-19 cases in Belgian nursing homes due partly to PPE
shortage.

Interestingly, having children who attend childcare facilities did
not show any statistically significant association with the presence of
SARS-CoV-2 antibodies. The transmission dynamics in children have

to be more clearly established but a recent modelling study demon-
strated that susceptibility to SARS-CoV-2 infection in people under
the age of 20 years is almost half that of adults (Davies et al., 2020).
Another study found that with minimal secondary virus transmission
demonstrated within families, schools and community settings, chil-
dren do not appear to be major drivers of SARS-CoV-2 transmission
(Williams et al., 2020).

Anosmia and agueusia were the most common symptoms
reported by seropositive HCWs which is in line with previous
reported data showing a strong association between anosmia, agueu-
sia and COVID-19 (Menni et al., 2020). Makornidis et al reported a
total of 590 participants enrolled via a web-based platform and
responded to questions about loss of smell and taste and other
COVID-19 related symptoms. A total of 77.6% of 567 participants with
acute smell and/or taste loss had SARS-CoV-2 antibodies; of these,
39.8% (n = 175) had neither cough nor fever. New loss of smell was
more prevalent in participants with SARS-CoV-2 antibodies, com-
pared with those without antibodies (93.4% vs 78.7%, P < 0.001),
whereas taste loss was equally prevalent (90.2% versus 89.0%,
P = 0.74). Seropositivity for SARS-CoV-2 was 3 times more likely in
participants with smell loss (OR 2.86; 95% CI 1.27—-6.36; P < 0.001)
compared with those with taste loss (Makaronidis et al., 2020).

Lastly, our study did not show any correlation between seroposi-
tivity for SARS-Cov-2 and prior influenza vaccine. Martinez-Baz et al
also showed in their study that that influenza vaccination does not
significantly modify the risk of SARS-CoV-2 infection (Martinez-
Baz et al., 2020).

The major strength of this study is the simultaneous collect of
information about in-hospital exposure and household exposure of
HCWs to SARS-CoV-2, allowing to evaluate both concurrently. This
study included a large sample size of individuals representing all
departments in the hospital. Furthermore, the participants were not
selected on the basis of symptoms and all HCWs were invited to par-
ticipate on a voluntary basis. Participants were asked to fill in the sur-
vey before doing the serological test, therefore, the result of the test
did not introduce any bias in the answers. The use of a highly sensi-
tive and specific serological test, as recently demonstrated, also
strengthened the results of this study (National S-C-SAEG 2020).

The main limitation of this study is that HCW self-presented, there-
fore a selection bias cannot be excluded. Another limitation is the self-
reported data. The majority of the reported symptoms being common
and unspecific symptoms, it is not clear that they were due to SARS-
CoV-2 infection rather than another respiratory virus. Moreover, we
did not collect any information about the severity of the symptoms
and the delay between the symptoms and the serological assessment.
Finally, we cannot exclude a possible cluster had occurred among
study participants regardless of occupational exposure.

In conclusion, the seroprevalence of SARS-CoV-2 antibodies in
HCW was lower than expected and similar to the general population
(Brussels area). Even if in-hospital exposure may play a significant
role and differential occupational exposure to SARS-CoV-2 exists, our
results highlighted increased infection risk most likely attributable to
household contact.
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