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ABSTRACT

Objectives: Given the ongoing pandemic emergency, there is a need to identify SARS CoV-2 infection
in various community settings. Rapid antigen testing is spreading worldwide, but diagnostic accuracy
is extremely variable. Our study compared a microfluidic rapid antigen test with a reference molecular
assay in patients admitted to the emergency department (ED) of a general hospital from October 2020 to
January 2021.

Methods: Nasopharyngeal swabs collected in patients with suspected COVID-19 and in patients with no
symptoms suggesting COVID-19, but requiring hospitalization, were obtained.

Results: 792 patients of median age 71 years were included. With a prevalence of 21%, the results
showed: 68.7% (95% confidence interval [CI]: 60.9-75.5) sensitivity; 95.2% (95% Cl: 93.1-96.7) specificity;
79.2% (95% ClI: 71.4-85.3) positive predictive value (PPV); 91.9% (95% CI: 89.5-93.9) negative predictive
value; 3.8 (95% CI: 2.7-5.3) positive likelihood ratio (LR+); and 0.09 (95% CI: 0.07-0.1) negative likeli-
hood ratio (LR-). In the symptomatic subgroup, sensitivity increased to 81% (95% CI: 70.3-88.6) and PPV
to 96.9% (95% CI: 88.5-99.5), along with an LR+ of 32 (95% CI: 8.2-125.4).

Conclusions: The new rapid antigen test showed an overall excellent diagnostic performance in a chal-
lenging situation, such as that of an ED during the COVID-19 emergency.

© 2021 The Author(s). Published by Elsevier Ltd on behalf of International Society for Infectious

Diseases.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-
2) is a single-stranded positive-sense RNA virus with four main
structural proteins: spike, envelope, membrane, and nucleocapsid
(Naqvi et al., 2020). It is a member of the human coronavirus
family (HCoV), of which six were already known to cause disease
(Yin and Wunderink, 2018). Among these, four are known as hu-
man endemic coronaviruses: HCoV-229E, HCoV-NL63, HCoV-0C43,
and HCoV-HKU1, causing acute self-limiting common-cold symp-
toms (Yin and Wunderink, 2018). The other two — SARS-CoV and
MERS-CoV — cause outbreaks of severe lower respiratory tract in-
fection (Drosten et al., 2003; Zaki et al., 2012).
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The symptoms of COVID-19 patients are quite variable, rang-
ing from asymptomatic cases to flu-like symptoms (fever, dry
cough, dyspnea, fatigue), and up to cases of acute respiratory dis-
tress syndrome caused by bilateral interstitial pneumonia and re-
quiring admission to an intensive care unit (Hassan et al., 2020;
Sheleme et al., 2020).

For these reasons, laboratory support is essential for a correct
diagnosis of COVID-19, with the gold standard being RNA detec-
tion of SARS-CoV-2 by means of molecular methods (Cheng et al.,
2020; Loeffelholz and Tang, 2020). Nevertheless, molecular testing
is expensive, time consuming, and requires adequately skilled staff,
while it can take several hours to obtain a result. On the other
hand, rapid antigen testing for detection of SARS-CoV-2 is spread-
ing worldwide, allowing a quick diagnosis in many different com-
munity settings; however, diagnostic accuracy is extremely vari-
able, with sensitivity ranging from 0% to 94% (Dinnes et al., 2021).
The aim of this study was to compare the diagnostic accuracy of
a new rapid antigen test based on microfluidic technology with a
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reference molecular assay in a population of patients admitted to
the emergency department (ED) of a general hospital.

Materials and methods
Study design

This was a retrospective observational study including all na-
sopharyngeal swabs collected for diagnostic purposes from pa-
tients aged > 18 years admitted to the ED of the SS. Antonio e
Biagio e Cesare Arrigo Hospital of Alessandria, Italy, from October
2020 to January 2021. All patients included in the study were eval-
uated by the ED physician, who took medical histories and per-
formed physical examinations. The symptoms considered as associ-
ated with possible COVID-19 were those already described by other
authors (Siordia, 2020). Nasopharyngeal swab sampling was per-
formed in patients with suspected COVID-19 and in patients with-
out symptoms suggesting COVID-19, but requiring hospitalization.
This was because up to 45% of individuals infected with SARS-
CoV-2 can be asymptomatic (Oran and Topol, 2020), while IDSA’s
COVID-19 diagnostic guidelines (Hanson et al.,, 2020) suggest di-
rect SARS-CoV-2 RNA testing in asymptomatic individuals with no
known contact with COVID-19 who are being hospitalized in areas
with a high prevalence of COVID-19 in the community. Two con-
current swabs were collected from all patients — one nasopharyn-
geal swab for SARS-CoV-2 RNA detection and one nasal swab for
rapid antigen testing.

SARS-CoV-2 RNA detection

Nasopharyngeal swabs were collected by means of Universal
Transport Medium for Viruses, Chlamydia, Mycoplasma, and Ure-
aplasma (Copan UTM® system; Copan, Italy). SARS-CoV-2 detec-
tion was performed using the Alinity m SARS-CoV-2 AMP kit
(Alinity m SARS-COV-2 assay, 2021) run on the Abbott Alinity m
system (Abbott Molecular Inc., Des Plaines, IL, USA). Both kit and
instrumentation were employed according to the manufacturer’s
instructions for both the handling and interpretation of the re-
sults. The assay is a real-time reverse transcriptase polymerase
chain reaction (RT-PCR) test for the qualitative detection of nucleic
acid from SARS-CoV-2 in nasal, nasopharyngeal, or oropharyngeal
swabs, and in bronchoalveolar lavage specimens. The system em-
ploys magnetic microparticle technology to capture, wash, and
elute the nucleic acid. An internal control is introduced into each
specimen at the beginning of the sample preparation, and both
a positive control and a negative control are processed concur-
rently. After disruption of SARS-CoV-2 virions by guanidine isothio-
cyanate, nucleic acids are captured on the magnetic microparticles,
and inhibitors and unbound sample components are removed by
subsequent washing steps. The purified RNA is then combined with
liquid unit-dose Alinity m SARS-CoV-2 activation reagent and lig-
uid unit-dose Alinity m SARS-CoV-2. During the amplification step,
the target RNA is converted to ¢cDNA by the reverse transcriptase.
The target sequences for the assay are in the SARS-CoV-2 RdRp
and N genes of the SARS-CoV-2 genome, which are highly con-
served and specific. Amplification of the three targets (SARS-CoV-
2 RdRp, SARS-CoV-2 N, and internal control) takes place simulta-
neously in the same reaction amplification/detection reagents. If
the target sequences are present in the sample, the hybridization
with complementary sequences separates the fluorophore and the
quencher, allowing fluorescent emission and detection. The lowest
concentration level with observed positive rates > 95% is 100 virus
copies/ml, and the maximum number of amplification cycles is 45.
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Table 1
Clinical characteristics of the whole population (n = 792)
Sign/symptom N (%)
Asymptomatic 377 (47.6)
Symptomatic 415 (52.4)
Body temperature > 37.5°C 71 (9)
Cough 51 (6.4)
Dyspnea 141 (17.8)
Headache 36 (4.5)
Pharyngodynia 3(0.4)
Asthenia 38 (4.8)
Myalgia 16 (2)
Rhinorrhea 1(0.1)
Chest pain 73 (9.2)
Abdominal pain 96 (12.1)
Nausea 43 (5.4)
Expectoration 1(0.1)
Diarrhea 25 (3.2)
Fever and/or cough and/or dyspnea 207 (26.1)

SARS-CoV-2 antigen detection

The nucleocapsid protein antigen of SARS-CoV-2 was detected
using the LumiraDx SARS-CoV-2 Ag test (Technical validation for
LumiraDx SARS-CoV-2 Ag test, 2021), a rapid microfluidic im-
munofluorescence assay for use with the LumiraDx platform for
the qualitative detection of nucleocapsid protein antigen to SARS-
CoV-2 directly from nasal swab samples. Each sample was col-
lected by means of a standard dry swab eluted into a vial con-
taining extraction buffer. Using a vial dropper cap, a single drop
of the sample in the extraction buffer was added to the test
strip containing dried reagents. The test result was determined
from the amount of fluorescence detected by the device within
12 minutes.

Statistical analysis

Continuous variables were expressed as median and interquar-
tile range (IQR), categorical variables as absolute numbers and
percentages. Sensitivity, specificity, positive predictive value (PPV),
negative predictive value (NPV), positive likelihood ratio (LR+),
and negative likelihood ratio (LR—) —with 95% confidence intervals
(95% CI) — and agreement by Cohen’s kappa between the antigen
test results and the RT-PCR results were calculated as described by
Eusebi et al. (2013). The median values of threshold cycles (CTs)
were also calculated and compared using the Wilcoxon rank-sum
test. The SPSS statistical package version 17.0 (SPSS Inc, Chicago,
IL, USA) was used for all statistical analyses. The significance level
was set at p < 0.05.

Results
Descriptive

In total, 792 patients were included in the study. The median
age was 71 years (IQR: 53-82.7) and 50.9% (403/792) were males.
52.4% (415/792) had one or more symptoms associated with pos-
sible COVID-19. The patients’ clinical characteristics are described
in Table 1. For the 792 swabs performed, 144 (18.2%) were posi-
tive according to the antigen test, compared with 166 (21%) for the
molecular test (corresponding with the prevalence of disease in the
whole study population). The 166 patients for whom nasopharyn-
geal swabs were positive according to the molecular method had
a median age of 72 years (IQR: 55-84.3) and 91/166 (54.8%) were
males.
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Table 2

Comparison of diagnostic accuracy of rapid antigen test with that of RT-PCR
Rapid antigen test results RT-PCR

Positive (%)  Negative (%)  Total (%)

Whole population (n = 792)
Positive 114 (14.4) 30 (3.8) 144 (18.2)
Negative 52 (6.6) 596 (75.2) 648 (81.8)
Total 166 (21) 626 (79) 792 (100)
Fever and/or cough and/or dyspnea (n = 207)
Positive 64 (30.9) 2 (0.9) 66 (31.9)
Negative 15 (7.2) 126 (61) 141 (68.1)
Total 79 (38.2) 128 (61.8) 207 (100)
Asymptomatic (n = 377)
Positive 26 (6.9) 20 (5.3) 46 (12.2)
Negative 28 (7.4) 303 (80.4) 331 (87.8)
Total 54 (14.3) 323 (85.7) 377 (100)
CTs > 35 as low viral load samples (n = 792)
Positive 107 (13.5) 37 (4.7) 144 (18.2)
Negative 25 (3.2) 623 (78.6) 648 (81.8)
Total 132 (16.7) 660 (83.3) 792 (100)
Only CTs > 35 (n = 660)
Positive 7 (1.1) 30 (4.5) 37 (5.6)
Negative 27 (4.1) 596 (90.3) 623 (94.4)
Total 34 (5.2) 626 (94.8) 660 (100)
Rapid antigen test performance % 95% ClI
Whole population (n = 792)
Sensitivity 68.7 60.9-75.5
Specificity 95.2 93.1-96.7
PPV 79.2 71.4-85.3
NPV 91.9 89.5-93.9
Fever and/or cough and/or dyspnea (n = 207)
Sensitivity 81 70.3-88.6
Specificity 98.4 93.9-99.7
PPV 96.9 88.5-99.5
NPV 89.4 82.7-93.7
Asymptomatic (n = 377)
Sensitivity 48.1 34.5-62
Specificity 93.8 90.4-96.1
PPV 56.5 41.2-70.7
NPV 91.5 87.8-94.2
CTs > 35 as low viral load samples (n = 792)
Sensitivity 81 73.1-87.1
Specificity 94.4 92.3-95.9
PPV 74.3 66.2-81
NPV 96.1 94.3-97.4
Only CTs > 35 (n = 660)
Sensitivity 20.6 9.3-38.4
Specificity 95.2 93.1-96.7
PPV 18.9 8.5-35.7
NPV 95.6 93.7-97.1

Data are shown as absolute numbers and percentage (%); RT-PCR: real-time reverse transcriptase
polymerase chain reaction; CI: confidence interval; PPV: positive predictive value; NPV: negative

predictive value; CTs: cycle thresholds

Diagnostic accuracy in the whole population

The comparison between the two tests in the whole popula-
tion is described in Table 2. With a prevalence of disease of 21%
(166/792), the results showed: 68.7% (95% Cl: 60.9-75.5) sensitiv-
ity; 95.2% (95% CI: 93.1-96.7) specificity; 79.2% (95% Cl: 71.4-85.3)
PPV; 91.9% (95% CI: 89.5-93.9) NPV; 3.8 (95% CI: 2.7-5.3) LR+; and
0.09 (95% CI: 0.07-0.1) LR—. The agreement measured by Cohen'’s
kappa was 0.672 (p < 0.0001) — substantial. Considering only the
swabs positive according to the molecular test (166/792) and the
relative CTs, and comparing the median CT value for the molecu-
lar swabs corresponding with the 114/166 (68.7%) antigen-positive
results with that for the molecular swabs corresponding with the
52/166 (31.3%) antigen-negative results, a significant difference was
found (Figure 1A). The median CT value for corresponding antigen-
positive results was 23.9 (IQR: 17.4-26.9); the median CT value for
corresponding antigen-negative results was 35.6 (IQR: 28.5-38.8);
p < 0.0001.
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Diagnostic accuracy in symptomatic patients

Repeating the same analysis considering only the subgroup of
patients who had at least one of the three main symptoms po-
tentially associated with COVID-19 (fever, cough, and dyspnea) at
the time of evaluation in the ED, involved 207/792 (26.1%) pa-
tients. The results of the comparison are described in Table 2. With
a disease prevalence of 38.2% (79/207), the results showed: 81%
(95% CI: 70.3-88.6) sensitivity; 98.4% (95% Cl: 93.9-99.7) speci-
ficity; 96.9% (95% ClI: 88.5-99.5) PPV; 89.4% (95% CI: 82.7-93.7)
NPV; 32 (95% CI: 8.2-125.4) LR+; and 0.1 (95% CI: 0.07-0.2) LR—.
Agreement calculated by Cohen’s kappa was 0.820 (p < 0.0001) —
almost perfect. Considering only the swabs that tested positive ac-
cording to the molecular test in symptomatic subjects (79/207) and
the relative CTs, and comparing the median CT value for the molec-
ular swabs corresponding with the 64/79 (81%) antigen-positive re-
sults with that for the molecular swabs corresponding with the
15/79 (19%) antigen-negative results, a significant difference was
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Figure 1. (A) Comparison of median CT value for molecular swabs corresponding with the 114/166 (68.7%) antigen-positive results with that for molecular swabs corre-
sponding with the 52/166 (31.3%) antigen-negative results in the whole population. (B) Comparison of median CT value for molecular swabs corresponding with the 64/79
(81%) antigen-positive results with that for molecular swabs corresponding with the 15/79 (19%) antigen-negative results, in patients with fever and/or cough and/or dys-
pnea. (C) Comparison of median CT value for molecular swabs corresponding with the 26/54 (48.1%) antigen-positive results with that for molecular swabs corresponding
with the 28/54 (51.9%) antigen-negative results, in asymptomatic patients. (D) Comparison of median CT value for molecular swabs corresponding with the 107/132 (81%)
antigen-positive results with that for molecular swabs corresponding with the 25/132 (19%) antigen-negative results, considering positive molecular swabs corresponding

with CTs > 35 as low viral load samples.

found (Figure 1B). The median CT value for corresponding antigen-
positive results was 24.3 (IQR: 17.6-27.1); the median CT value for
corresponding antigen-negative results was 31.9 (IQR: 26.2-38.9);
p < 0.0001.

Diagnostic accuracy in asymptomatic patients

The same analysis performed only on the subgroup of patients
without any of the symptoms potentially associated with COVID-
19 described in Table 1 at the time of evaluation in the ED is de-
scribed in Table 2; 377 patients were considered. In this subgroup,
the prevalence of disease was 14.3% (54/377) and the diagnostic
accuracy was as follows: 48.1% (95% Cl: 34.5-62) sensitivity; 93.8%
(95% CI: 90.4-96.1) specificity; 56.5% (95% CI: 41.2-70.7) PPV; 91.5%
(95% CI: 87.8-94.2) NPV; 1.3 (95% CI: 0.8-1.9) LR+; 0.09 (95% CI:
0.06-0.1) LR—. Agreement measured by Cohen’s kappa was 0.447
(p < 0.0001) — moderate. Considering only the swabs that tested
positive according to the molecular test in asymptomatic subjects
(54/377), and comparing the median CT for molecular swabs corre-
sponding with the 26/54 (48.1%) antigen-positive results with that
for molecular swabs corresponding with the 28/54 (51.9%) antigen-
negative results, a significant difference was found (Figure 1C):
The median CT value for corresponding antigen-positive results
was 24.9 (IQR: 20.1-26.7); the median CT value for corresponding
antigen-negative results was 36.8 (IQR: 33.3-38.6); p < 0.0001.
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Diagnostic accuracy considering positive molecular swabs with cycle
thresholds > 35 as low viral load samples

Considering the positive molecular swabs corresponding to CTs
> 35 as low viral load samples, the number of positive molecu-
lar swabs dropped from 166 to 132. The results of the comparison
of diagnostic accuracy are described in Table 2. In this subgroup,
the prevalence of disease was 16.6% (132/792) and the diagnostic
accuracy was as follows: 81% (95% CI: 73.1-87.1) sensitivity; 94.4%
(95% CI: 92.3-95.9) specificity; 74.3% (95% CI: 66.2-81) PPV; 96.1%
(95% CI: 94.3-97.4) NPV; 2.9 (95% CI: 2.2-3.9) LR+; 0.04 (95% CI:
0.03-0.06) LR—. Agreement measured by Cohen’s kappa was 0.728
(p < 0.0001) — substantial. As above, comparing the median CT
value for molecular swabs corresponding with the 107/132 (81%)
antigen-positive results with that for molecular swabs correspond-
ing with the 25/132 (19%) antigen-negative results, a significant
difference was found (Figure 1D) — positive: 23.3 (IQR: 17.1-25.9)
vs negative 26.9 (IQR: 25.4-33.2); p < 0.0001.

Diagnostic accuracy considering as positive only molecular swabs
with cycle thresholds > 35

Performing a comparative analysis including negative samples
and only positive samples with CTs > 35 showed a prevalence
of 5.2% (34/660), with the diagnostic accuracy (Table 2) as fol-
lows: 20.6% (95% CI: 9.3-38.4) sensitivity; 95.2% (95% CI: 93.1-
96.7) specificity; 18.9% (95% CI: 8.5-35.7) PPV; 95.6% (95% CI: 93.7-
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97.1) NPV; 0.2 (95% CI: 0.1-0.5) LR+; 0.05 (95% CI: 0.03-0.07) LR—.
Agreement measured by Cohen’s kappa was 0.152 (p < 0.0001) —
slight. Comparing the median CT value for molecular swabs corre-
sponding with the 7/34 (20.6%) antigen-positive results with that
for molecular swabs corresponding with the 27/34 (79.4%) antigen-
negative results showed no difference — positive: 38 (IQR: 37.5-
39.5) vs negative 38.7 (IQR: 37.6-39.9); p = 0.677.

Discussion

The median age of patients corresponding with nasopharyngeal
swabs testing positive by the molecular method was higher than
that described by other authors in other countries. Indeed, in a
retrospective review of SARS-CoV-2 molecular testing results from
over 1000 hospitals across the USA, the median age of positive-
testing people was 40.8 years in the period March-April 2020, de-
creasing to 35.8 years in June-July 2020 (Greene et al., 2020). Like-
wise, in epidemiological reports by the Centers for Disease Control
and Prevention, the overall median age was 48 years as of June
2020 (Stokes et al., 2020), declining to 37 years in July and reach-
ing 38 years in August 2020 (Boehmer et al., 2020). Conversely, the
median age of the patients included in our study was in line with a
March 2020 report on case-fatality rate in Italy (Onder et al., 2020),
in which individuals aged 70 years or older accounted for 37.6% of
cases.

The overall sensitivity found in this study for the rapid anti-
gen test was better than that described in most other reports for
immunochromatographic tests, which have reported values from
0% to 75.5% (Fenollar et al., 2021; Lambert-Niclot et al., 2020;
Mertens et al., 2020; Pérez-Garcia et al., 2021; Scohy et al., 2020;
Weitzel et al., 2021), whereas the specificity was comparable. On
the other hand, in a prospective controlled observational study that
evaluated 907 patients (Bianco et al., 2021), higher values of sensi-
tivity were found; however, in that study both adults and pediatric
patients were included (mean age 47.9 years) and the prevalence
of disease was higher (298/907; 32.9%). In our study, from the like-
lihood ratios adjusted for the prevalence of the study population,
it can be seen that in the presence of a positive antigen test it
is 3.8 times more likely that the molecular test will also be posi-
tive rather than negative. Conversely, in the presence of a negative
antigen test, the molecular test was 0.08 times more likely to be
positive. The median value for RT-PCR cycles required to reach the
threshold of positivity was significantly higher in molecular swabs
corresponding with negative antigen tests.

For the comparative analysis in the symptomatic group, the
subgroup of patients with fever and/or cough and/or dyspnea was
chosen because these three main symptoms are the most frequent
in patients suffering from severe disease (Borges do Nascimento
et al., 2020). Therefore, the prevalence of disease in the subgroup
of patients with symptoms was 38.2% and, consequently, the diag-
nostic accuracy of the rapid antigen test improved. Similar find-
ings have also been reported in several studies (Fenollar et al.,
2021; Lambert-Niclot et al., 2020; Mertens et al., 2020; Pérez-
Garcia et al., 2021; Scohy et al., 2020; Weitzel et al., 2021). In a sys-
tematic review and meta-analysis (Dinnes et al., 2021) that eval-
uated 78 study cohorts for a total of 24 087 samples, estimates
of sensitivity varied between symptomatic and asymptomatic pa-
tients (72% vs 58.1%, respectively). Also in our subgroup of symp-
tomatic patients, the median number of RT-PCR cycles required
to reach the threshold was significantly higher for molecular tests
corresponding with negative antigen tests.

Lower PPV values were observed in the subgroup of asymp-
tomatic patients. Nevertheless, this meant that even in completely
asymptomatic patients, almost half of the positive swabs according
to the molecular test could also be identified by the rapid antigen
test. This was in line with other reports — for example, in a study
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comparing an antigen fluorescent immunoassay with a reference
molecular test, the sensitivity found in the asymptomatic patients
was 41.2%, with a PPV of 33.3% (Pray et al., 2021). Likewise, in an-
other study evaluating a rapid immunochromatographic test, in the
group of 22 PCR-positive swabs from the 159 asymptomatic sub-
jects the test showed a sensitivity of 45.4% (Fenollar et al., 2021).
Even in the subgroup of asymptomatic patients, the median num-
ber of cycles of RT-PCR required to reach the threshold was signif-
icantly higher in the molecular tests corresponding with negative
antigen tests.

The finding of a significantly higher median number of CTs for
positive molecular tests corresponding with negative rapid antigen
tests in all analyses was most probably due to the inverse correla-
tion between viral load and CTs already described by several stud-
ies (Rao et al., 2020). Similarly, in a study that evaluated 100 na-
sopharyngeal swab samples collected from individuals living in a
shared facility (Kohmer et al., 2021), sensitivity varied from 50% in
the whole population to 100% in the subgroup of potentially infec-
tious samples (> 6 log;g RNA copies/mL).

The choice to consider nasopharyngeal swabs with CTs > 35 as
low viral load samples in the final comparative analysis was driven
by the study by La Scola et al. (2020), which found that that among
183 nasopharyngeal samples inoculated for virus isolation, none of
the samples with CTs > 34 led to virus isolation, and the study by
Bullard et al. (2020), which found that, in a total of 90 samples, for
every 1-unit increase in CT, the odds ratio for infectivity decreased
by 32%. Even considering positive molecular swabs with CTs > 35
as low viral load samples, the median number of CTs required to
reach the threshold was significantly higher for the molecular tests
corresponding with negative antigen tests. In a prospective cohort
study that evaluated the same assay as our study, but in a popu-
lation of 512 including children and adults (Drain et al., 2021), a
sensitivity of 100% was found among the subjects with CT < 33.
The same analysis in our series showed an increase of 16.1% for
sensitivity and of 9.4% for PPV (data not shown).

The finding of similar sensitivity values in the subgroups with
main symptoms (fever and/or cough and/or dyspnea) and high vi-
ral load (CTs > 35 as low viral load samples) is conceivable, since
it has been found that the viral load at the time of initial sample
collection is significantly higher in symptomatic than in asymp-
tomatic patients (Kawasuji et al., 2020).

Concerning the use of this new rapid antigen test outside the
hospital setting, in the light of the findings of our study and the
cost of the test, some authors recommend its use only by people
who have no COVID-19 symptoms and who want to exclude infec-
tion before travelling or meeting people vulnerable to an infection
(Cairns, 2020).

This study had limitations. It was a single-center study, and
therefore the results are not completely applicable to other set-
tings. We were unable to test the viability of the viruses in the
swabs corresponding with negative antigen tests, and the sampling
methods for the two tests were different. Information regarding
days after clinical onset for symptomatic COVID-19 patients was
not available, and thus analysis of this factor could not be per-
formed.

Conclusion

Compared with the molecular test considered as a reference,
the new rapid antigen test showed an overall excellent diagnostic
performance in a population of nearly 800 patients, in the chal-
lenging situation of an ED during the COVID-19 emergency. The di-
agnostic performance was better in symptomatic patients, but even
in asymptomatic patients the test allowed the identification of al-
most half of the patients who tested positive with the molecular
test, which would allow improved patient tracking and bring for-
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ward possible isolation. In each condition evaluated, the negative
antigen tests corresponding with positive molecular tests required
a significantly higher number of CTs for the positivity threshold.
This study shows how a combination of both tests can be exploited
to better establish whether a patient has a very low viral load and
therefore a lower risk of infectivity.
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