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Background: Coronavirus disease 2019 is an emerging highly communicable disease.
Nosocomial transmission needs to be prevented through the implementation of stringent
screening and infection control measures.

Objective: The objective of the study is to estimate the prevalence of severe acute respiratory
syndrome— coronavirus 2 (SARS-CoV-2) infection among health care workers (HCWs) post
quarantine period.

Methods: This is a prospective, observational study conducted at a teaching University
hospital in Alkhobar, Saudi Arabia, during the period between May 1 and June 15, 2020. All
(HCWs) joining work back from the quarantine areas had a real-time polymerase chain
reaction (QRT-PCR) test for SARS-CoV-2. The demographic and clinical data from the staff
were collected.

Results: Of the 301 HCWs screened, 18 (6%) had positive PCR. The age means of the
positive cases was 32.9 Y £ 8.7 compared to 33.8 Y + 7.0 in the negatively tested group (p
value = 0.90). Of the 18 PCR-positive HCWs, 7 (38.9%) were male. Majority of those who
tested positive were trainees (8.2%) followed by nurses (5.1%). In PCR-positive group, a
clear epidemiological exposure was found in 4/18 cases (22.2%). Male gender and residency
in specific districts were observed more in the positive cases (p value = 0.01 and 0.0001,
respectively). In regards to symptoms, most of the positive PCR tested HCWs (n=12, 66.7%)
remained asymptomatic. Most prevalent initial symptoms were gastrointestinal symptoms
(diarrhea, abdominal pain) in six HCWs representing 33.3%. No significant difference was
noted in co-morbidities reported by both groups.

Conclusion: Health care workers tested post-quarantine period were found to be at risk of
SARS-CoV-2 infection despite very minimal or no known risks of exposure, where most of
them were asymptomatic. This potentially carries risk of nosocomial transmission inside
healthcare facilities. Implanting policies for routine post-quarantine screening for HCWs is
recommended.
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Introduction

The novel coronavirus disease (COVID-19) was declared as a pandemic by the World
Health Organization (WHO) on 11 March 2020, in response to the increasing numbers
of cases across the world." More than 34 million confirmed COVID-19 cases were
reported globally including an excess of one million deaths (https://coronavirus.jhu.

edu/map.html, PMID: 32670917). The reasons for the rapid spread of the disease
caused by the severe acute respiratory syndrome—coronavirus 2 (SARS-CoV-2) can
be explained by many factors. Of these, the presence of asymptomatic carriers is an
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important yet unidentified reservoir of the infection.””> Since
then, countries have variably implemented stringent mea-
sures to contain the local and international spread of the
infection. Such public health measures that are employed
worldwide include stay-at-home ordinances, massive screen-
ings, social distancing, travel restriction, curfews and quar-
antines. Citywide quarantines have been imposed in areas
whereas potential exposure to the contagious disease has
likely happened in a large population, to ascertain if they
become unwell. This will help to reduce the risk of them
infecting others by the implementation of separation and
restriction of movement.®® An epidemiological study has
shown that the combined interventions of travel restrictions
around Wuhan and other public measures followed by com-
pulsory quarantine were associated with progressive reduc-
tions in the incidence of confirmed cases in Wuhan and a
decrease in the effective reproduction number from >3 before
the interventions to 0.3 after them.”

Multiple governmental actors have enforced quarantines
to curb the rapid spread of the virus, leading to half the
world’s population being in total lockdown in April 2020."°
The Kingdom of Saudi Arabia, amongst other countries,
adopted a cautious approach, utilising official directives.
The city-wise breakdown of the new cases of SARS-CoV-2
during the early surge of the pandemic in March 2020 was
identified in the Qatif district in Eastern Saudi Arabia.
Accordingly, the Kingdom of Saudi Arabia imposed a man-
datory quarantine on the area for 7 weeks between 8 March
and 29 April 2020. This temporary suspension of entry and
exit across the whole district along with the implementation
of strict precautionary measures resulted in a drastic decline
in the number of cases in the Qatif area, as reported by the
Ministry of Health officials.'" Published studies on COVID-
19 have mainly focused on the clinical, diagnostic and man-
agement aspects of the disease. Little attention has been
given to following up on post-quarantine individuals. A
recently published study conducted in a homeless shelter in
the United States found that 36% of the screened population
tested positive, while the majority of them (87.8%) remained
asymptomatic.'> Another study highlighted the importance
of multi-timepoint surveillance by identifying up to 7.1%
positive cases amongst asymptomatic healthcare workers
(HCWs) in an academic medical centre in the United
Kingdom.'® However, there are no massive screening studies
available on HCWs concerning geographical quarantines.

In this study, we aimed to assess the prevalence of the
COVID-19 infection among HCWs that came from a pre-
defined quarantine area and the role of universal real-time

reverse transcriptase PCR (qRT-PCR) screening in the
early detection of asymptomatic cases. Besides, we eval-
uated the association of the risk of exposure during the
quarantine period with the qRT-PCR results.

Methods

Design, Setting and Participants

In this prospective cohort study, all HCWs at King Fahad
Hospital of the University (KFHU) that were residents of the
Qatif region, a quarantined area announced by the govern-
ment, were included upon re-joining work. The qPCR testing
was done for all joining HCWs. Demographic data of the
hospital staff (that is, age, gender, nationality and the town of
residency) were collected, as well as information on their
working areas and epidemiological exposure risks in other
healthcare facilities or the community. Further, a screening
for COVID-19 symptoms and comorbidities was carried out
via an electronic, detailed questionnaire sent by email to all
the negative PCR HCWs. For PCR-positive cases, phone
interviews were performed to collect the data using the
same questions set >14 days after testing.

A contact investigation was conducted on each positive
case whenever there were potential exposure risks. All
HCWs with positive COVID-19 PCRs were followed up
for clearance following the local protocol. This project
was run as a part of the mandatory institutional infection
control plan for re-joining work after a quarantine period.
The project utilised the hospital policy for HCW testing
for COVID-19, wherein a test-based strategy was followed
for all symptomatic and asymptomatic HCWs to join work
(Figure 1). The asymptomatic HCWs diagnosed with
COVID-19 were tested periodically every 4872 hours
until the infection cleared. A single negative PCR test
was needed for clearance >5 days, along with physical
assessments in the employee health clinic for all joining
HCWs. All personal information was kept confidential
throughout the study; no extra testing was required for
those cases and no further specimens were collected. The
study was been approved by the Institutional Review
Board (IRB-2020-475-Med).

Laboratory Testing

One nasopharyngeal swab sample was collected from each
individual during the first week of joining and inoculated
in a tube that contained a viral transport medium (VTM)
(Vircell, Spain). The viral nucleic acid was extracted by
the QIAamp Viral RNA Mini Kit (Qiagen, Germany),
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Figure | The follow-up algorithm for a confirmed case of an HCW with COVID-19.

followed by a qRT-PCR assay using the RealStar SARS-
CoV-2 RT-PCR Kit (Altona Diagnostics, Germany). The
tests detected the E gene sequence of the lineage B-beta-
coronavirus and the S gene sequence specific to SARS-
CoV-2. All samples were initially screened by the
detection of the E gene, followed by a confirmatory step
to detect the S gene sequence, with RNA positive and
negative controls corresponding to the target genes.
When only the E gene was detected, the result was con-
sidered as inconclusive and another sample was requested
for submission on the same day, according to the WHO for
interpreting SARS-CoV-2 PCR tests.'*

Main Outcomes and Measures

Primary Outcome

The primary outcome was to assess the prevalence of
laboratory-confirmed COVID-19 infections (defined as a
positive qRT-PCR test) among HCWs re-joining from
within the quarantine area.

Secondary Outcome
There were two secondary outcomes. The first was to
determine the risks of exposure and predictors of positivity

before re-joining work. The second was to report any
associated clinical manifestations.

Statistical Analysis

The data were tabulated in excel sheets and expressed in
mean and SD forms. Comparative studies were performed
between positive and negative cases using one-way
ANOVA. A p-value of <0.05 was considered statistically
significant. All statistical analyses were performed using
the GraphPad Prism software for Mac (version 7).

Results

Of the 301 HCWs evaluated, the qRT-PCR results indicated
that 18 individuals (6%) tested positive in the PCR. All
positive testing HCWs were interviewed by phone calls
and while an electronic questionnaire sent to all negatively
testing individuals. Of the latter, only 119 responded and
provided the requested data. We found no significant differ-
ences between the age mean + SD in the negative cases
(33.8 Y + 7.0) or positive cases (32.9 Y + 8.7) (p-value =
0.90). Of the 18 PCR-positive testing HCWs, 7 (38.9%)
were male compared to only 16 (13.4%) in the negative
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PCR group, which was statistically significant (Table 1).
Most HCWs in this cohort belonged to the age group of 20—
29'Y, which was also evident in the age distribution in both
positive and negative cases.

Considering the large quarantine area, we stratified the
zones and found that residents in some zones were at
higher risks of having positive PCR results compared to
other zones, as shown in Table 1 (Figure 1).

The HCWs came from different job categories. These
categories included nurses (70), allied healthcare jobs
(108), physicians (17), trainees (73) and administrative
jobs (33). It was found that a majority of those that tested
positive were trainees (6, 8.2%) followed closely by 5
nurses (5.1%), 4 administrative HCWs (97%) and 3 allied
healthcare jobs (2.8%), while no physicians had positive
results (Table 1). However, no statistical difference was
found between both groups regarding the nature of the
job’s p-value = 058.

Exposure Risks Within the 14 Days

Before Testing

The study evaluated the potential source of the infection for all
the 18 patients that had positive PCR results. The identifica-
tion of the source of infection could have established the
pathway of the spread of the disease across the population
and determined the risk to healthcare workers, making it
possible to rely on a risk-based testing algorithm.
Nevertheless, only 4 of the 18 cases (22.2%) had an identified
risk of exposure (Table 2). These were 2 HCWs (11.1%) who
reported working in a healthcare facility within the quarantine
area and had handled confirmed cases, compared to 8 (6.7%)
of the HCWs who had PCR-negative results with the same
environmental risks. Community exposure through contact
with a suspected or confirmed case in the community was
reported in 16 (13.4%) of PCR-negative results and 2 (11.1%)
of the PCR-positive cases. No clear epidemiological link or
exposure source was identified in most (n = 14, 77.8%) PCR-
positive cases. This risk of exposure results did not show any
significant differences between the p-value of both groups
(=0.62).

Pre-Testing and Post-Testing COVID-19
Symptoms, Comorbidities and Viral

Clearance
The study evaluated the distribution of the symptoms
among screened HCWs. Among the PCR-positive patients,

Table | Demographic and Clinical Characteristics for the
Quarantined Individuals
Parameter PCR Results of HCW P-
value
PCR-Negative n = | PCR-
283 (Respondents | Positive n =
=119) 18
Age (Mean * SD) 338Yx70 329Y+£87 | 090
Range 9 (50%)
20-29 63 (52.9%) 5 (27.8%)
30-39 39 (32.8%) 3 (16.6%)
4049 13 (10.9%) | (5.6%)
50-59 3 (2.5%) 0
60-65 1 (0.8%)
Gender
Males 16 (13.4%) 7 (38.9%) 0.014
Females 103 (86.6%) I (61.1%)
Areas of residency
(codes)
Zone A 4 (3.4%) 6 (33.3%)
Zone B 5 (4.2%) 5 (27.8%) 0.0001
Zone C 3 (2.5%) 3 (16.6%)
Zone D 15 (12.6%) I (5.6%)
Zone E 13 (10.9%) I (5.6%)
Zone F 12 (10.1%) 2 (11.1%)
Other zones 67 (56.3%) 0
Job
Nursing (70) 65 (23.0%) 5 (7.1%)
Allied healthcare jobs 105 (37.1%) 3 (2.8%)
(108)
Physician (17) 17 (6%) 0 0.58
Trainees (73) 67 (23.7%) 6 (8.2%)
Administrative jobs (33) 29 (10.2%) 4 (9.7%)
Exposure within the 14
days before testing
Worked in a healthcare 8 (6.7%) 2 (11.1%) 0.62
facility with confirmed
cases™
Contact with a suspected | 16 (13.4%) 2 (11.1%)
or confirmed case in the
community
No clear epidemiological | 95 (78.8%) 14(77.8%)
link or exposure source
identified
Symptoms
Asymptomatic 112 (94.1%) 12 (66.7%)
Symptomatic 7 (5.9%) 6 (33.3%) 0.12
Initial symptoms before
testing
Fever 0 0
Dry cough 5 (4.2%) 2 (11.1%)
Shortness of breath 2 (1.7%) 0
Myalgia 0 0
(Continued)
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Table | (Continued).

Parameter PCR Results of HCW P-
value
PCR-Negative n = | PCR-
283 (Respondents | Positive n =
=119) 18
Fatigue 0 0
Gastrointestinal 6 (33.3%)
symptoms
Headache 0 0
Sore throat 5 (4.2%) 2 (11.1%)
Coryza 2 (1.7%) I (5.6%)
Loss of taste and smell 1 (0.8%) 2 (11.1%)
Late symptoms over
the course of illness
Fever 0 0
Dry cough 2 (1.7%) 0
Shortness of breath 2 (1.7%) 0
Myalgia 0 0
Fatigue 0 0
Gastrointestinal | 0
symptoms
Headache 0 I (5.6%)
Sore throat 0 0
Coryza 0 0
Loss of taste and smell 0 0
Chronic diseases
Diabetes mellitus 2 (1.7%) 1 (5.6%)
Hypertension 4 (3.4%) I (5.6%)
Sickle cell/other 32 (26.9%) 2 (11.1%) 0.23
haematological diseases
Chronic cardiac 4 (3.4%) 0
conditions
Other chronic illness 6 (5.0%) 0
Pregnancy in females 5 (4.9%) 0

Notes: *Both HCWs reported close contact with suspected and confirmed COVID-
19 cases (uncontrolled source). While the HCWs used a surgical mask, they did not use
an N95 mask or eye protection during sample collection (medium risk).

most remained asymptomatic carriers of the virus (66.7%).
The most prevalent initial symptoms identified in the PCR-
positive HCWs were gastrointestinal symptoms (diarrhoea
and abdominal pain) in six HCWs, representing 33.3% of
the total symptoms. Additionally, other symptoms identi-
fied included the loss of taste and smell and sore throat in
2 out of 18 HCWs (11.2%) for each symptom. Coryza was
only present in one patient (5.6%) from among those who
had PCR-positive results. Remarkably, only one patient
out of 18 PCR-positive HCWs indicated a headache as a
symptom during the late symptoms throughout the illness.
The rest of the patients had no symptoms associated with
COVID-19 during the late course of illness (Table 1).

Concerning comorbidities, among the PCR-positive
HCWs, two were found to have a pre-existing sickle cell
and other haematological diseases (11.2%), 1 had diabetes
mellitus and another HCW had hypertension representing,
5.6% for each of existing comorbidity (Table 1). The viral
shedding and clearance are illustrated in Figure 2 where
the median duration of shedding is 9 days + 1.307, indi-
cating that 50% of the HCWs cleared the infection by day
9, while all were cleared by day 12. This means that a
time-based clearance strategy based on 10 days would

have missed two persistently PCR-positive cases (11.1%).

Discussion

The results of this study indicated that implementing PCR
screening for HCWs that reside in quarantined areas at the
end of the quarantine period through the universal testing
strategy can help detect infected HCWs. These HCWs
may be nosocomial carriers and potential sources of
COVID-19 outbreaks (6% in our study). Relying on symp-
toms and identifiable epidemiological links triaged only
33.3% of the positive testing HCWs coming from quar-
antine sites; these HCWs were mostly asymptomatic,
increasing the risk of transmission within the healthcare
facility. Thus, this suggests the need of carrying out larger-
scale studies that consider implementing a policy for uni-
versal SARS-Cov2 screening tests for HCWs post
quarantine (or lockdown) periods. Healthcare systems
must address the potential of HCWs as sources of
COVID-19 nosocomial infections and limit their possible
unprotected exposure to the infection within the commu-
nity and at work. Further, this must be supplemented by
determining the need for work restrictions, self-quarantine
and testing upon indication. A follow-up study identified
high a transmission of COVID-19 in HCWs in the early
stages of the outbreak due to inadequate responses and
preventive measures,'> highlighting the importance of pol-
icy implementation by the governments and healthcare
systems to minimise these risks. Despite the predominance
of asymptomatic HCW cases, a conservative approach is
suggested when allowing the HCWs to resume duties
because of the rarity of false-positive PCR results, except
in a few conditions where carry-over contamination is
suspected or specific diagnostic platforms are used.'®
Continuous viral shedding supports the true positivity of
those cases. The present study found that 88.9% of the
HCWs cleared the infection in 10 days (Figure 2). This
finding is consistent with a study by Liu et al, stating that
90% of 76 patients in China were clear of the virus by day
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Table 2 N = 301, Positive Cases = 18. Description of the 18 Screened Cases That Tested Positive Through the PCR Screening for

COVID-19 Among KFHU’s Staff Living in Qatif

Case Numbers in Job Gender | Age Area of COVID-19 Secondary Cases in
Chronological Order Y) Residency Score* KFHU
| Trainee F 34 A 8 None
2 Trainee F 29 A 5 None
3 Nurse M 26 C 4 None
4 Allied healthcare F 35 B 4 None
worker
5 Allied healthcare F 38 F 3 None
worker
6 Nurse F 26 A 3 None
7 Nurse F 25 B 4 None
8 Nurse M 26 D 3 None
9 Trainee F 24 A 3 None
10 Trainee F 23 B 5 None
Il Allied healthcare F 32 A 3 None
worker
12 Nurse F 37 F 3 None
13 Administrate job M 53 C 4 None
14 Trainee M 23 E 3 None
15 Administrate job M 43 B 3 None
16 Administrate job M 44 C 4 None
17 Trainee F 29 B 4 None
18 Administrate job M 44 A 7 None

Notes: *Score of 4 indicates testing and higher pre-test probability of COVID-19. The KFHU self-assessment tool score would have identified 10/18 (55.6%) cases only.

10, with a longer duration of viral shedding in more severe
cases.'’ In contrast, a longer duration of shedding (>3
weeks) has been reported in 56 mild cases of SARS-
CoV-2 infections by Xiao et al.'® There are no studies
that have specifically evaluated the shedding of SARS-
CoV-2 in infected HCWs and its potential to increase
patients’ risks. Of note, the analytical sensitivity of the
assays and lower limit of detection may influence the
reported duration of viral shedding, which must be con-
sidered. Assays with modest analytical sensitivity, such as
the 1.00E-0O1 assay used in this study, are likely to result in
a shorter duration of viral shedding being reported.
Importantly, viral cell cultures were not performed in
most of the studies examining the duration of SARS-
CoV-2 shedding. The currently available evidence sug-
gests the non-viability of the virus detected by nucleic
acid assays during the late shedding of the virus."”
However, this was concluded from small studies of symp-
tomatic cases and it is still unknown whether it applies to
asymptomatic cases, particularly in HCWs that may trans-
mit the infection to highly vulnerable patient populations.
Viable SARS-CoV-2 samples have also been cultured for
up to 4 weeks from non-respiratory samples such as stools

from diarrheal cases, a symptom encountered in HCWs
screened in the presented study.’® The prevalence of
COVID-19 infection is higher in HCW than in the general
population which indicates lower threshold for laboratory
testing in front-line HCW who can be a source of nosoco-
mial infections (32,575,505, 32,369,541).

A detailed description of the cohort indicated that the
highest rate of infection of COVID-19 was among the trainees
(8.2%) followed by nurses (7.1%) and those in administrative
jobs (9.7%). As described in the results, a higher percentage of
positive-testing HCWs had the risk of exposure as they
worked in other healthcare facilities with COVID-19 patients
inside the quarantine area compared to negative-testing
patients. According to the Center for Disease Control and
Prevention (CDC) report, HCWs at the highest risk of infec-
tion are those providing direct patient care for COVID-19
patients, such as conducting physical examinations, giving
nursing care, generating procedures, performing aerosols, car-
rying out a specific collection and radiologic testing.'® The
report by CDC confirms the current study findings that trai-
nees, nurses and HCWs with administrative jobs are at a high
risk of infection. Lai et al conducted a single-centre case series
that involved a sample of 9,684 HCWs, of which 110 were
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Figure 2 Viral clearance in days (Kaplan—-Meier curve), where the X-axis represents the time in days while the Y-axis shows the percentage of cases still shedding the virus

(median = 9 days + 1.307).

identified to have contracted the infection. In the study, the
highest proportion of HCWs infected with COVID-19 were
those who were in close contact with patients, especially the
nurses who were younger than 45 years of age.?' Similarly, a
letter to the editor published by Wang et al identified that
HWC workers with direct contact with infected patients
were at the highest risk of infection.”> However, our findings
suggest that although a large proportion of positive-testing
HCWs have no clear exposure identified, they can be potential
sources of infection in hospital settings in which direct expo-
sure to patients is encountered. This highlights the importance
of compliance with the fundamental preventive measures of
infection for various categories of healthcare jobs through
education and auditing. Although not statistically significant,
the proportion of HCW with diabetes mellitus was more in
infected group (5.6 vs. % 1.7%). Because COVID-19 infection
in diabetic patients is more likely to have serious complica-
tions, intensive care admissions, longer length of stay, and
more mortality, HCW with diabetes need to be given special
attention (32,233,013, 32,890,227). (32,445,595). On the other
hand, the proportion of the sickle cell disease SCD was

notably high in both groups and more in the negative arm
(26.9% vs 11.1%), as this study was conducted on HCW
quarantined in an area with high endemicity of inherited
hematological disorders (16,868,367). This suggests that
SCD may not be a risk factor for acquisition of COVID-19
infection although there are no population-based studies to
date addressing this association, but low morbidity and
mortality with COVID-19 in SCD patients have been
reported (https://onlinelibrary.wiley.com/doi/10.1002/jha2.
87). Nevertheless, COVID-19 infection can mimick acute
chest syndrome in case of SCD which can delay the diagnosis
(32,267,016). The possible complications of COVID-19 infec-
tion and adverse reactions of therapeutics in this patient group

should not be ignored. Further studies are needed to address
the optimal care in those cases based on the pathological and
pharmacological challenges (Br J Haematol. 2020;190(2):
e86—e89. doi:10.1111/bjh.16880).

Furthermore, this study found that the majority
(66.7%) of the PCR-positive cases were asymptomatic,
with only 33.3% of the confirmed cases showing symp-
toms linked to COVID-19. The findings of asymptomatic
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cases are higher than those in previously published reports;
Kim et al reported that of the 213 participants that tested
positive for SARS-Cov2, 41 (19.2%) were asymptomatic.-
23 This can be attributed to the universal testing strategy
adopted in this study, which is likely to detect more
asymptomatic infections than risk-based algorithms. The
proportion of asymptomatic infections has not been sys-
tematically evaluated yet. An estimated proportion of 40%
was suggested by a narrative review of three large-scale
population-based studies, while variable proportions (30—
90%) were reported in other groups.”* Furthermore, no
longitudinal follow-up studies were performed on asymp-
tomatic cases to investigate for any symptom develop-
ment. Our cohort highlighted that the majority (66.7%)
of those HCWs that initially tested asymptomatically posi-
tive did not develop any symptoms until they cleared the
infection.

For symptomatic cases, the most common symptoms
identified included shortness of breath (11.2%), gastroin-
testinal symptoms (33.3%), sore throat (5.6%), loss of
taste and smell (5.6%) and coryza during the pre-testing
phase. Headache was identified in one patient during the
post-testing phase. These symptoms are also identified in
previous studies where the most prevalent SARS-CoV-2
symptoms included fever, dry cough, tiredness, sore throat,
diarrhoea, headache and loss of taste and smell. The
results of the current study are almost identical to the
previous studies conducted on SARS-CoV-2.>>2* Most
of the symptoms encountered in the current study are
similar to the previously published studies on symptoms
of SARS-CoV-2.2* Of note, gastrointestinal symptoms
were the most frequent manifestation of symptomatic
Covid-19 cases in this small cohort, where 4/18 (22.2%)
presented only with diarrhea. This was not reported in
other reports where gastrointestinal symptoms were infre-
quently seen (31,986,264, 32,302,078). A systematic
review of studies reporting the gastrointestinal symptoms
in COVID-19 patients has elucidated a pooled prevalence
of 17.6%, of which diarrhea was the most common
(12.5%) (32,251,668). There was no clear explanation for
the frequent reporting of diarrhea in our study but it
suggests that new-onset gastrointestinal symptoms alone
in HCW should not be ignored as they can be significant
and may indicate SARS-CoV-2 testing irrespective of
absence of other symptoms. To the best of our knowledge,
this is the first study to address the role of universal PCR
testing within a geographical quarantine setting and

longitudinally assess asymptomatic, infected HCWs for
the subsequent development of symptoms.

Limitations

The study had several limitations. First, the study had a
single-centre focus and did not present data from a wide
sample to create outcomes that were generalisable to HCW
populations. Future research should consider the multi-
centre evaluation of a larger sample of HCWs. The large
female to male ratio in this cohort could have underesti-
mated the post-quarantine prevalence of Covid-19 since
male gender is a recognized independent risk factor of
acquiring the SARS-CoV-2 infection as shown in a multi-
variate analysis study (32,422,197). Only less than 50% of
the negative-testing HCWs responded to the questionnaire
related to the comparative data needed. However, all posi-
tively tested groups were interviewed, and their data were
obtained. Another possible limitation may be the recall
bias since the questionnaire for non-infected HCWs was
sent after the end of the incubation period.

Conclusions

HCWs re-joining their work and residing in quarantined
areas are still at risk of acquiring the SARS-CoV-2 infec-
tion, despite reporting very minimal chances of exposure.
Based on the presented data, we suggest adopting routine
COVID-19 testing for post-quarantine HCWs upon resum-
ing clinical duties whenever resources permit, as the major-
ity of the HCWs were found to be asymptomatic, carrying
the risk of silent transmission. Emphasis on compliance to
appropriate infection preventive measures, including uni-
versal masks and hand hygiene, must be continuously
addressed within healthcare facilities to minimise patients’
risks until further evidence is available to clarify the clinical
significance of asymptomatic shedding in HCWs.
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