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There is an ongoing need for reliable antigen assays for timely and easy detection of individuals with acute SARS-
CoV-2 infection. Using 75 swabs from patients previously tested positive by SARS-CoV-2 PCR and 75 swabs from
patients previously tested negative by SARS-CoV-2 PCR, we investigated the sensitivity and specificity of the
SARS-CoV-2 Rapid Antigen Test (Roche). We determined a specificity of 96 %. The assay’s sensitivity with

samples with a cycle threshold of < 25, 25 - <30, 30 - <35, and> = 35 was 100 %, 95 %, 44.8 % and 22.2 %,
respectively. We conclude that sensitivity and specificity of the antigen assay is inferior to the PCR assay.
However, the antigen assay may be a quick and easy to perform alternative for differentiation of individuals
contagious for SARS-CoV-2 from non-contagious individuals.

SARS-CoV-2, a novel coronavirus, emerged end of 2019 (Zhou et al.,
2020; Zhu et al., 2020) causing an ongoing pandemic. Correct and
timely identification of acute and past infections with SARS-CoV-2 are
an urgent need. Nucleic acid amplification assays are the gold standard
for detection of acute infections (Eis-Hiibinger et al., 2020). Sensitive
and specific serologic assays are available for detection of past infections
(Kriittgen et al., 2020a, Kriittgen et al. 2020b). Standard PCR protocols
are sensitive and specific but they are time consuming. Nucleic acid
amplification protocols with time to result of less than 1 h have become
available, however they are expensive and the production capacity for
these assays is far too low.

SARS-CoV-2 specific antigen assays, a simple and fast alternative for
nucleic acid amplification assays, have become available recently. Here
we describe the comparison of the SARS-CoV-2 Rapid Antigen Test
(Roche, Switzerland) and the Real Star SARS-CoV-2 RT PCR Kit (Altona,
Germany) (van Kasteren et al., 2020).

75 nasopharyngeal swabs from patients admitted to the RWTH
Aachen University hospital (approval of Medical Ethics Committee
EK093/2020) tested SARS-CoV-2 RNA-negative with the Real Star
SARS-CoV-2 RT-PCR Kit as recommended by the manufacturer were
collected and investigated using the SARS-CoV-2 Rapid Antigen Test, a
lateral flow assay, without intermitting freeze-thaw cycle. Briefly,

350 pL of swab transport medium were mixed with extraction buffer
provided by the manufacturer. Three drops of the mixture were applied
to the lateral flow device. After an incubation at room temperature for
15—30 min the test result was read out. Samples showing both, control
line and test line, were regarded SARS-CoV-2 antigen-positive, samples
showing only the control line were regarded SARS-CoV-2 antigen-
negative. 75 further nasopharyngeal swabs from patients tested SARS-
CoV-2 RNA-positive with the Real Star SARS-CoV-2 RT-PCR Kit and
representing a wide range of cycle thresholds (Ct) were investigated
using the SARS-CoV-2 Rapid Antigen Test without intermitting freeze-
thaw cycle as described above (Ct<20: n =5, Ct 20-<25: n = 12, Ct
25-<30: n = 20, Ct 30-<35: n =29, Ct> =35:n =9).

75 SARS-CoV-2 positive and 75 SARS-CoV-2 negative nasopharyn-
geal swabs were analyzed using the SARS-CoV-2 Rapid Antigen Test
(Roche). Of 75 specimens tested SARS-CoV-2 RNA negative, three had a
positive result in the SARS-CoV-2 Rapid Antigen Test (Table 1). This
calculates to a specificity of 96 %. Of the 75 specimens tested SARS-CoV-
2 RNA positive 53 had a positive result in the SARS-CoV-2 Rapid Antigen
Test. This results in an overall sensitivity of 707%. However, the overall
sensitivity is strictly dependent on the distribution of cycle thresholds
(Ct) within the population of specimens and does not allow a realistic
evaluation of the assay. Thus, the sensitivity was recalculated in a Ct-

* Corresponding author at: Laboratory Diagnostic Center, University Hospital RWTH Aachen, Pauwelsstr. 30, 52074 Aachen, Germany.

E-mail address: mkleines@ukaachen.de (M. Kleines).

https://doi.org/10.1016/j.jviromet.2020.114024

Received 9 October 2020; Received in revised form 17 November 2020; Accepted 18 November 2020

Available online 20 November 2020
0166-0934/© 2020 Elsevier B.V. All rights reserved.


mailto:mkleines@ukaachen.de
www.sciencedirect.com/science/journal/01660934
https://www.elsevier.com/locate/jviromet
https://doi.org/10.1016/j.jviromet.2020.114024
https://doi.org/10.1016/j.jviromet.2020.114024
https://doi.org/10.1016/j.jviromet.2020.114024
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jviromet.2020.114024&domain=pdf

A. Kriittgen et al.

Table 1
Number of SARS-CoV-2 antigen positive- and negative samples in a population
of 75 SARS-CoV-2 positive and 75 SARS-CoV-2 negative specimens.

SARS-CoV-2 RNA SARS-CoV-2 RNA

positive negative
SARS-CoV-2 antigen 53 3 56
positive
SARS-CoV-2 RNA 22 72 94
negative

dependent manner (Fig. 1). For specimens with a high viral load (Ct <
25) the sensitivity of the SARS-CoV-2 Rapid Antigen Test was 100 %.
The sensitivity for specimens with a medium (Ct 25-<30), low (Ct 30-
<35) and very low (Ct >035) viral load was calculated to 95 %, 44.8 %,
and 22.2 %, respectively.

Sensitivity and specificity of the SARS-CoV-2 Rapid Antigen Test
were published in the manufacturer’s recommendations to be 96.5 %
and 99.7 %. These values differ markedly from the values determined by
us. This difference may be due to the selection of the specimens. Our
sample collection contained clinical specimens only and the SARS-CoV-2
RNA positive subpopulation was characterized by a wide range of Ct-
values with medium and low Ct-values dominating. This allowed the
calculation of sensitivity and specificity values with higher relevance for
clinical practice. The Ct-dependent evaluation shows a very good
sensitivity for highly and moderately SARS-CoV-2 positive samples (Ct <
30). In contrast, the sensitivity of the assay with specimens containing
only a limited viral load is low. The overall sensitivity and the specificity
of the SARS-CoV-2 Rapid Antigen Test are comparable to the recently
published SARS-CoV-2 antigen assay of SD Biosensor (Cerutti et al.,
2020). Thus, the SARS-CoV-2 Rapid Antigen Test may have a limited
suitability for the determination of the SARS-CoV-2 infection status of
patients. COVID-19 infection would not be detected in patients in the
early or late phase of the infection typically associated with a low viral
load. However, differentiation between contagious and non-contagious
individuals may be possible with this assay. Samples with Ct-values
>30 usually do not allow culturing of the virus indicating low infec-
tivity. Such individuals may be regarded non-contagious despite car-
rying low virus loads. This differentiation of individuals may be of
particular importance for the decision on access to susceptible in-
dividuals e.g. in nursing homes or at many other circumstances.

The significance of this assay’s results is, as the significance of any
other assay aiming at determination of the SARS-CoV-2 infection status,
severely affected by the method of sample collection. The viral load of a
specimen does not necessarily reflect the viral load in the patient’s
respiratory tract. Meaningful results can only be obtained with an effi-
cient sample collection method. Otherwise the viral load in the patient
may be underestimated.

Taken together, we conclude that sensitivity and specificity of the
antigen assay is inferior to the PCR assay. However, the antigen assay
may be a quick and easy-to-perform approach to allow differentiation of
individuals contagious for SARS-CoV-2 from non- or less contagious
individuals.
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Fig. 1. Sensitivity of the SARS-CoV-2 Rapid Antigen Test in respect to the viral
load of clinical specimens.
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