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Abstract
Several reports showed SARS-CoV-2 rapid antigen tests (RATs)
performances

among

COVID-19

symptomatic

subjects

in

outpatient settings during periods of highest incidence of
infections and high rates of hospital admissions, but few data are
present for asymptomatic patients. We investigated the role of
RATs in an emergency department, as a novel screening tool
before admission for COVID-19 asymptomatic patients. A total
of 116 patients were screened on admission in a 250-bed
community hospital in Morges, Switzerland. RAT detected 2/7
RT-PCR-positive patients and delivered two false-positive results.
These data suggest the non-ﬁability of RATs screening in this
clinical scenario.
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Introduction
The world has been dealing with SARS-CoV-2 pandemic since
the ﬁrst cases of pneumonia of unknown origin described in
December 2019 in Wuhan, China [1]. One year later, huge
steps have been made in clinical knowledge on this new infectious disease and different types of diagnostic tests have been
developed [2]. Reverse transcriptase polymerase chain reaction
(RT-PCR), which detects the viral RNA, is now largely
considered as the diagnostic gold standard. However, questions
remain regarding the optimal clinical use and the indications of
antigen tests.
In Switzerland, the ﬁrst epidemic wave (March-April 2020)
forced laboratories to use the maximum of their test capacities.
Because of the high ﬂow of patients consulting hospitals’
emergency departments, faster diagnostic results were needed
for triage, aimed at minimising nosocomial transmissions. Rapid
molecular systems detecting viral RNA, such as GeneXpert
SARS-CoV-2 PCR test (Cepheid, USA), combined with classic
RT-PCR systems, adequately responded to this clinical need,
nevertheless with difﬁculties in reagents supplies.
In October 2020 Switzerland faced a massive second wave,
with up to 1800 infections in 14 days/100.000 inhabitants [3],
representing one of the world’s highest rate at that period. To
meet the urgent need for rapid diagnosis immediately followed
by quarantine and contact tracing, a key tool for optimal
management of epidemics, the Swiss Federal Ofﬁce of Public
Health authorised the use of rapid antigen tests (RATs) in
addition to gold-standard RT-PCR [4].
Several reports describe RAT performances, most of them
derived from COVID-19 symptomatic subjects in outpatient
settings during periods of highest incidence of infections and
high rates of hospital admissions [5,6]. To date, more data are
needed to clarify the role of RAT as a screening tool among
patients admitted to hospital emergency departments, with or
without symptoms of COVID-19, during different phases of the
epidemic curve. An extensive evaluation was performed in an
emergency department of an Italian hospital with Standard Q®
COVID-19 Rapid Antigen Test (SD Biosensor, Roche)
screening on nasopharyngeal samples from symptomatic and
asymptomatic patients [7]. Among patients without COVID-19
symptoms, a sensitivity of 50% and a speciﬁcity of 99.6% was
reported, with a SARS-CoV-2 prevalence of 6.5%. Another
study performed in Germany investigated the use of RAT as a
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screening tool among symptomatic patients with COVID-19
admitted to the emergency department [8]. In this study, performed with Standard Q® COVID-19 Rapid Antigen Test (SD
Biosensor/Roche) on nasopharyngeal samples, sensitivity was
75.3% and speciﬁcity 100%, with a COVID-19 prevalence of
32.8%. After the implementation of RAT at the Emergency
Department of the Lausanne University Hospital (CHUV) for
quick triaging of patients with or without COVID-19 symptoms
[9], we applied a combined RAT and RT-PCR nasopharyngeal
screening to asymptomatic patients admitted in the emergency
department of a 250-bed community hospital (EHC) in Morges,
Switzerland.

Materials and methods
Two simultaneous nasopharyngeal swabs were collected to
screen asymptomatic adults hospitalised in medical and surgical
wards in accordance with a standard procedure of the emergency department of EHC. The ﬁrst swab was analysed at the
bedside using Standard Q® COVID-19 Rapid Antigen Test (SD
Biosensor-Republic of Korea/Roche-Switzerland). Patients with
a positive RAT were isolated in single rooms waiting for the
molecular conﬁrmation, performed on one of the following
platforms at the Institute of Microbiology of the Lausanne
University Hospital (CHUV): i) Test Cobas 6800® SARS-CoV-2
(Roche, Basel, Switzerland) or ii) automated high-throughput
molecular diagnostic platform, using Magnapure RNAextraction coupled to applied Biosystems 7900 ampliﬁcation
device (Quant Studio 7) and three Hamilton robots (with
primers targeting the E- and RdRp-encoding genes) [10]. RAT
and RT-PCR results were compared in the frame of the EHC
Patients Safety Program. This analysis in the frame of the CHUV
Microbiology Laboratory Quality Control Program was
approved by the Institutional Ethical Review Board.

Results
From 04/12/2020 to 04/01/2021, we consecutively screened
116 asymptomatic patients. 63 (54.3%) females and 53 (45.7%)
males were tested, with a median age of 46.7 years [IQR 35.369.6] (population characteristics are described in Table 1).
As compared with RT-PCR, RAT detected two out of seven
SARS-CoV-2 positive patients and delivered two false-positive
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results, exhibiting a sensitivity of 28.6%, a speciﬁcity of 98.2%
and a positive predictive value of only 50%. The prevalence of
SARS-CoV-2 carriage of 6% in accordance with RT-PCR results
was signiﬁcantly underestimated by RAT to 1.7%.

Discussion
RATs are an attractive option for COVID-19 diagnostics due to
low costs, rapidity and point-of-care solutions. However, they
show a gap in analytical sensitivity as compared with the goldstandard RT-PCR, the detection of the viral load being
reduced by a factor 1.000 to 10.000.
In Switzerland, RATs are authorised for immediate COVID19 diagnosis in outpatients with symptoms lasting less than 4
days and early cohorting in-patients due to high numbers of
hospitalisations, when pre-test probability is above 20% [4].
This second condition was recommended because in settings
with disease prevalence above 20%, the diagnostic performance
gap might be partially compensated by the diagnostic speed,
allowing prompt isolation of highly contagious patients, thus
reducing the risk of nosocomial transmission.
Turcato et al interestingly investigated the global clinical
beneﬁt derived from RAT screening against symptom-based
screening in the emergency department with a decision curve
analysis (DCA), reporting a considerable net beneﬁt even in
settings with SARS-CoV-2 prevalence lower than 15% [7]. DCA
is a useful, fast and easy alternative to a full decision analysis for
giving a global overlook of beneﬁts. Nevertheless, being only
based on the reasonable range of threshold probabilities, DCA
might have simpliﬁed some assumptions (e.g.: symptoms evaluation performed with the support of imaging/inﬂammatory
parameters/clinical scores versus simple symptoms evaluation
for initial triaging purposes) and more complex decision analyses might be needed before ultimately applying changes to
screening strategy recommendations.
On the other hand, the data gathered so far showed a
clinically relevant difference between RAT diagnostic performances in symptomatic and asymptomatic patients, with
signiﬁcantly lower sensitivity in the absence of symptoms.
Hence, adopting an RAT-based screening strategy in patients
without symptoms of COVID-19 might miss a signiﬁcant
number of asymptomatic SARS-CoV-2 carriers. This increases
the risk of nosocomial transmission from patients with falsenegative RAT results. Moreover, false-positive RAT results
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TABLE 1. Characteristics of hospitalised patients without

Rapid antigen tests for COVID-19 asymptomatic patients

3

References

CoVID-19 symptoms admitted to the EHC Emergency
Department between 4/12/2020 and 04/01/2021
Subjects
characteristics

Gender
Female
Male
Age
Median [IQR], years
SARS-CoV-2 RT-PCR
Negative
Positive
Viral load
Median [IQR], cp/ml

Patients without CoVID-19 symptoms
(n [ 116)
SARS-CoV-2-positive
RAT (n [ 4)

SARS-CoV-2-negative
RAT (n [ 112)

2 (50%)
2 (50%)

61 (54.5%)
51 (45.5%)

41.9 [30.7-61.2]
result
2 (50%)a
2 (50%)
1.8e+08
[1.8e+08 - 1.8e+08]b

46.7 [35.3-69.6]
107 (95.5%)
5 (4.5%)
1.9e+04
[6.2e+03 - 8e+05]

RAT, rapid diagnostic testing; RT-PCR, reverse transcriptase polymerase chain
reaction; IQR, interquartile range; Cp/ml, viral copies per millilitre.
Among 4 positive RAT results, 2 were false-positive results, not conﬁrmed by
RT-PCR. In this setting, RAT detected less than one third (2/7, 28.6%) of
asymptomatic hospitalised patients, who resulted positive by RT-PCR.
b
One of 7 RT-PCR-positive patients (also tested positive with RAT) had a
iral load at the limit of detection, that was not quantiﬁable.
a

likely raise the hazard of hospital-acquired COVID-19, if the
patient is cohorted with SARS-CoV-2 RT-PCR-positive
patients.
These RATs limitations represent key issues for patients’
safety in the hospital arguing against the use of RAT screening
among asymptomatic patients admitted via the emergency
department.
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