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Abstract

Several rapid antigen tests (RATS) for the detection of SARS-CoV-2 were evaluated recently. However, reliable performance
data for laboratory-based, high-throughput antigen tests are lacking. Therefore and in response to a short-term shortage of
PCR reagents, we evaluated DiaSorin’s LIAISON SARS-CoV-2 antigen test in comparison to RT-qPCR, and concerning
the application of screening non-COVID-19 patients on hospital admission. Applying the manufacturer-recommended cut-
off of 200 arbitrary units (AU/mL) the specificity of the LIAISON Test was 100%, the overall analytical sensitivity 40.2%.
Lowering the cut-off to 100 AU/mL increased the sensitivity to 49.7% and decreased the specificity to 98.3%. Confining the
analysis to samples with an RT-qPCR result <25 Ct resulted in a sensitivity of 91.2%. The quality of the LIAISON test is
very similar to that of good RATs described in the literature with the advantage of high throughput and the disadvantage of
relatively long analysis time. It passes the WHO quality criteria for rapid antigen tests and is characterized by particularly
high specificity. The LIAISON test can therefore be used for the same applications as recommended for RATs by the WHO.
Due to limited sensitivity, the LIAISON test should only be used for screening, if PCR-based assays are not available.
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Introduction

The gold standard to detect SARS-CoV-2 genomes during
COVID-19 diagnostics is quantitative reverse transcrip-
tion PCR (RT-qPCR) [1, 2]. Despite limited sensitivity and
specificity, the easy-to-perform antigen tests, which provide
rapid and possibly also less expensive results, are currently
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of great interest, especially when PCR reagents and plastic
ware, as well as trained personnel necessary to reliably per-
form the PCR tests, are scarce or simply not available.

For 2 weeks in early December 2020, at the second peak
of the SARS-CoV-2 pandemic in Germany, the number of
hospitalized COVID-19 patients at the University Medi-
cal Center Mainz increased significantly. Due to a short-
term shortage of PCR reagents, all patients (1636), who
were admitted to the hospital without a known COVID-19
diagnosis and who did not show any COVID-19-suggestive
symptoms, were tested with the LIAISON SARS-CoV-2
antigen test. The rationale for selecting this test was based
on the following considerations: (1) The required instrumen-
tation (LIAISON) was already in use for other applications
in the laboratory and the assay reagents were available. (2)
Due to automation the analysis of >200 samples per day
was possible with the available staff. (3) The assay data
given by the manufacturer [clinical sensitivity 97.1% (95%
CI: 85.5-99.5%)] on PCR-positive samples (within 10 days
onset symptoms) and clinical specificity 100% (95% CI:
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96.5-100%) [3] were favorable compared to other antigen
tests [4—8], despite all caution concerning antigen tests for
the planned application in general [9]. Positive antigen test
results were confirmed subsequently by SARS-CoV-2 spe-
cific RT-qPCR. In-patients who developed symptoms sug-
gestive of COVID-19 were also promptly investigated by
diagnostic PCR. It was planned to keep the substitutional
period using the antigen test as short as possible. The data
on antigen testing in general and especially with regard to
the planned application are scarce and the manufacturer’s
own evaluation of the LIAISON SARS-CoV-2 antigen test
was based on a very small data set [10]. Hence, we aimed to
evaluate the assay used in the current emergency situation
at the University Medical Center to generate a solid basis
for decision-making in the future and to compare the LIAI-
SON assay to rapid antigen tests (RATSs), as recently two of
latter tests have been competently evaluated by Osterman
etal. [11].

Materials and methods
Patient collectives
Asymptomatic screening cohort

Between Nov 30 and Dec 14, 2020, all patients admitted to
the University Medical Center Mainz without COVID-19
symptoms were screened for SARS-CoV-2 using the LIAI-
SON SARS-CoV-2 antigen test (Diasorin S.p.A, Saluggia,
Italy). All positive antigen tests were confirmed by RT-
gqPCR; furthermore, PCR testing was performed in patients
with new-onset symptoms suggestive of COVID-19. The
age of the evaluated patients ranged between 2 months and
95 years with a median of 59 years. 45.84% (n="750) were
female, 54.16% (n=2886) were male.

Evaluation collective

Between Dec 9, 2020, and Jan 29, 2021, 196 nasopharyn-
geal swabs of 139 COVID-19 patients were analyzed by the
LIAISON SARS-CoV-2 antigen test. The age of the patients
ranged from 21 to 97 years with a median of 71. 40.3%
(n=56) were female, 59% (n=_82) male. For one individual,
the sex is not reported. All patients had been diagnosed with
COVID-19 confirmed by SARS-CoV-2 PCR from the sam-
ple analyzed either in this study or from a previous sample.
133 of 139 patients were hospitalized due to COVID-19.
Sample collection was performed at any time during the
course of the disease. Due to convalescence, 27 samples
were already tested negative by PCR. Multiple samples
(2-6) were taken from 49 patients with intervals between
samples of a few hours up to 19 d.
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Sampling

Sampling was performed with the 2-Virocult system (Med-
ical Wire and Equipment Co Ltd, Corsham, England) by
trained personnel. The time from sample collection to exam-
ination by PCR and antigen test did not exceed 24 h. Both
tests were always performed on the same specimen and not
on different swabs taken in parallel.

SARS-CoV-2 antigen assay

All sampled nasopharyngeal swabs in viral transport
medium were processed with the SARS-CoV-2 Ag chemi-
luminescence sandwich-immunoassay (CLIA) on LIAISON
(Diasorin) according to manufacturer instructions. 1 mL of
transport medium was transferred to a tube with 1 mL inac-
tivation buffer, vortexed, pre-incubated for 120 min (virus
inactivation), and loaded on the instrument. Results (Light
Units) of the CLIA are automatically recalculated and given
as an equivalent to Tissue Culture Infectious Dose (TCID50/
mL) by the instrument. As the manufacturer-specified cut-
off for a positive test-interpretation is 200 TCID50/ml, and
the limit of detection (LOD) is given as 22 TCID50/mL by
the manufacturer, but most negative readings range between
40 and 110 TCID50/mL according to our experience, we
decided to report the quantitative results of the antigen assay
as arbitrary units (AU/mL).

SARS-CoV-2 RT-qPCR

Laboratory 1 Analyzed 110 nasopharyngeal swabs by RT-
gPCR for SARS-CoV-2 RNA. Viral RNA was extracted and
amplified from respiratory samples using the SARS-CoV-2
Test Strip on a NeuMoDx 288 (NeuMoDx Molecular, Inc.,
Ann Arbor, USA) according to manufacturer’s instructions
detecting the SARS-Cov-2 genes N and Nsp2. Ct values
of the reference samples [12] were as follows: Sample 1
(Ch07469) approximately 10° copies/mL: N-gene: 22.0,
sample 2 (Ch07470) approximately 107 copies/mL: N-gene:
19.0

Laboratory 2 Analyzed 86 nasopharyngeal swabs by RT-
gPCR. RNA was extracted with the QIAamp Viral RNA
Mini Kit according to manufacturer instructions (QIA-
GEN GmbH, Hilden, Germany). A control DNA fragment
(Equine Arteritis Virus (EAV); TIB Molbiol Syntheselabor
GmbH, Berlin, Germany) was added to each sample prior
to extraction. Oligonucleotides as well as the control frag-
ments for the three targets were synthesized by TIB MolBiol
and distributed as “LightMix”. One-Step QuantiTect Probe
RT-PCR Kit was purchased from QIAGEN.

As suggested by Corman et al. [1], two RT-PCR assays
were performed. The first-line assay detects the E-gene



Medical Microbiology and Immunology (2021) 210:165-171

167

and the EAV extraction control. A positive assay was fol-
lowed by the confirmatory reaction (RdRP-gene). Both
assays were performed under the following conditions:
the 25 pl reaction set up contained 10 pl RNA, 12.5 pl
2 X QuantiTect Probe RT-PCR MasterMix, 0.5 ul Quanti-
Tect RT Mix, 0.5 pl LightMix (containing primer and
probes for E-gene and EAV or RdRP-gene), and 1.5 pl
water. Thermal cycling was carried out on a cobas z480
analyzer (Roche, Mannheim, Germany): 50 °C for 30 min
(reverse transcription), 95 °C for 15 min and 45 amplifi-
cation cycles of 94 °C for 15 s and 60 °C for 60 s.

Ct values of the reference samples [12]: sample 1
(Ch07469) approximately 10° copies/mL: E-gene: 25.49,
RdRP-gene: 25.12, sample 2 (Ch07470) approximately
107 copies/mL: E-gene: 22.19, RARP-gene: 21.63.

The use of anonymized, diagnostic surplus material
for the evaluation and validation of diagnostic tests was
approved by the local ethics committee (Ethik Kommission
der Landesérztekammer Rheinland-Pfalz) and is part of the
patient admission agreement (§ 14 Abs. 3) of the University
Medical Center Mainz.
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Fig. 1 Sample number (n) according to (a) the quantitative results of
the antigen test (AU/mL: arbitrary units; relative light units converted
to TCID50/mL equivalents by the manufacturer) in the asymptomatic
collective and (b) the quantitative results of the PCR (Ct) assay in
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Results
Assay specificity

1636 patients without COVID-19 symptoms were routinely
screened for SARS-CoV-2 at hospital admission using the
LIAISON antigen assay and were included in the analysis
(Fig. 1a). During the 2 weeks of testing, the 7-day incidence
in the city of Mainz, from which and its closer vicinity most
patients originated, was 115.05-214.8 /100,000 inhabitants
(49/2020 and 50/2020), according to official data of the
Robert-Koch-Institute, Berlin [13]. 4 out of 1636 patients
(0.24%) were tested positive for SARS-CoV-2 Ag (Fig. 1a)
with an assay cut-off of 200 AU/mL (recommended cut-off
by the manufacturer), 1632 patients were negative. The 4
positive results were confirmed by RT-qPCR. This corre-
sponds to a specificity of 100% (Table 1). Since personal
communication with the test manufacturer indicated that
false-negative results might primarily occur in the range
between 100 and 200 AU/mL, 3 samples at 120.23, 166.87,
and 187.8 AU/mL, which were detected within the first days
of analyses, were tested by RT-qPCR. The results were nega-
tive, and consequently, there was no obvious evidence of a
large number of false negatives at that time.

evaluation collective Lab 2

Hm RT-PCR positive
3 RT-PCR & antigen positive
BEa RT-PCR & antigen negative

22 26 30 34 38 negative
Ct value E-gene

the evaluation collective. 4 out of 1636 samples in the asymptomatic
screening cohort (a) were tested positive (cut-off 200 AU/mL) by the
antigen test and were all confirmed by PCR
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Table 1 Assay sensitivity for the SARS-CoV-2 antigen test in the evaluation collective (predominantly samples of symptomatic (and PCR-posi-
tive) patients during hospitalization) as well as the specificity in the asymptomatic screening cohort

Cut-Off >200 AU/mL

n Antigen Antigen negative Sensitivity [%] 95% CI specificity [%] 95% CI
positive
Covid19 patients 196 68 128 40.2 33.1-58.4 n.d n.d
Ct<25 57 52 5 91.2 81-96.2 n.d n.d
25<Ct<30 47 14 33 29.8 18.7-44 n.d n.d
Ct>30 65 2 63 3.1 0.9-10.6 n.d n.d
Negative 27 0 27 n.d n.d 100.0 n.d
Screening patients 1636 4 1632 n.d n.d
Correctly identified 4 1632 n.d n.d 100.0 99.7-100.0
Cut-Off > 100 AU/mL
n Antigen Antigen negative Sensitivity [%] 95% CI Specificity [%] 95% CI
positive
Covid19 patients 196 84 112 49.7 42.3-57.2 n.d n.d
Ct<25 57 54 3 94.7 85.6-98.2 n.d n.d
25<Ct<30 47 23 24 48.9 35.3-62.8 n.d n.d
Ct>30 65 7 58 10.8 5.3-20.6 n.d n.d
Negative 27 0 27 n.d n.d 100.0 n.d
Screening patients 1636 32 1604 n.d n.d
Correctly identified 4 1604 n.d n.d 98.3 97.5-98.8

Sensitivity and specificity are given for the cut-off of 200 AU/mL, as recommended by the manufacturer, as well as for the cut-off 100. Confi-

dence intervals were computed using Wilson score interval [20]

AU arbitrary units; relative light units converted to TCID50/mL equivalents by the manufacturer. n.d. not determined

In a retrospective analysis of the data, the cut-off was
tentatively set to 100 AU/mL resulting in 4 PCR-confirmed
and 28 potentially antigen-positive subjects. Three patients
had been negative by RT-qPCR (see above). There was no
material left to verify the negative result of the remaining
25 samples by RT-qPCR. Assuming that most if not all of
these patients were negative, lowering the cut-off decreases
the assay specificity in the worst case to 98.3% (Table 1).

In 14 of the patients from the screening collective, an
RT-qPCR requested by the attending physician became
positive 044 days after antigen testing. 2 of these patients
had previously been positive in the antigen test (418.6 and
12,273.0 AU/mL), and in 11 other patients (40.8-88.3 AU/
mL), the interval between the samples for antigen and PCR
test exceeded 6 days. However, in one patient, a negative
result in the antigen test (81.3 AU/mL) was followed by a
highly positive RT-qPCR result (Ct N-gene 16.4) on the next
day. We cannot exclude incorrect sampling in this case or a
rapid increase in viral load, because the samples could not
be retested with the other method.

Assay sensitivity

The sensitivity of the antigen test was assayed on 196 sam-
ples of 136 COVID-19 patients. In 169 of the 196 samples,
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SARS-CoV-2 RNA could be detected by RT-qPCR. RT-
gPCR tests were either performed in laboratory 1 using the
NeuMoDx method to amplify SARS-CoV-2 genes N and
Nsp2 (110 samples; Fig. 1b. left panel) or by laboratory 2
using an in house test to amplify the SARS-CoV-2 genes E
and RdRP (86 samples; Fig. 1b, right panel), while antigen
tests were all performed on the same LIAISON instrument.
Only 68 of 169 PCR-positive samples were also positive in
the LIAISON antigen assay (40.2%; Table 1). Sensitivity
was significantly higher when only PCR positives with a
Ct value below 25 were considered (91.2%). As expected,
increasing the considered Ct range is associated with a
lower sensitivity (e.g. Ct <30: 63.5%). Lowering the cut-
off of the CLIA to 100 AU/mL increases the overall sen-
sitivity to 49.7%, but decreases the specificity accordingly
(Table 1).

Figure 2a demonstrates that there is also a quantitative
correlation between the LIAISON antigen (AU/mL) and
the RT-qPCR (Ct) results. This correlation was very simi-
lar no matter which of the two different RT-qPCR methods
was used. The antigen test shows good sensitivity for Ct
values up to 25 and significantly poorer sensitivity for Ct
values > 25 (Fig. 2b, c).
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Fig.2 Detection of SARS-CoV-2 antigen in RT-gPCR tested
nasopharyngeal swaps (negative PCR results are shown with a Ct
value >45). Panel a compares the quantitative result of the antigen
assay (AU/mL: arbitrary units) to the results of RT-qPCR carried
out by two different laboratories (n=196). Targets: N-gene for lab-
oratory 1, E-gene for laboratory 2. b Laboratory 1 used the N-gene

Discussion

Until a large part of the population is vaccinated, the only
option to avoid overwhelming the health care system in the
COVID-19 pandemic (besides adhering to hygiene rules,
wearing masks, and keeping a distance) is to test for SARS-
CoV-2. In this respect, there is an urgent need for simple,
rapid, and cost-effective testing methods in the diagnostic
and clinical sector, but also in all areas of public life where
people come together. This large amount of testing is diffi-
cult to achieve using only RT-qPCR, a highly sensitive and
specific test system, which is a laboratory-based, laborious
and expensive procedure requiring specialized equipment
and well-trained personnel. In addition, the global demand
for equipment, reagents, and plastic ware for PCR has
already led to repeated shortages, which also affected the
University Medical Center Mainz at the end of November
2020. The properties of rapid antigen tests (RAT) for point
of care testing (POCT) have already been investigated in
several studies, which have shown advantages (speed, on-
site testing possible), but also major disadvantages in terms
of test sensitivity and specificity as well as throughput [4,
11, 14, 15]. Therefore, the WHO does not recommend these
tests for screening asymptomatic individuals in collectives
with low COVID-19 incidence. Furthermore, in initial intro-
duction of RATs into clinical use, WHO recommends care-
ful evaluation of the RAT by comparison with PCR tests [9]
to get a reasonable estimate of the test performance and to
be able to deduce the appropriate application.

of SARS-CoV-2 as a screening assay and confirmed the result with
the target Nsp2 (n=110). The red line indicates the Ct value and the
corresponding viral load of the reference sample of the Robert-Koch
Institute for the screening target. ¢ Laboratory 2 (n=286): E-gene as
screening target, RARP as confirmatory target

Data are still lacking for laboratory-based automated,
high-throughput antigen tests. In this study, we evaluated
the LIAISON SARS-CoV-2 antigen test (maximal through-
put: 136 tests/h) for sensitivity and specificity. Besides
that, the strength of this study is primarily (1) the size of
the collective (1636 individuals), in which assay specific-
ity was tested, (2) the comparison of the antigen test in the
196-individuals evaluation collective with two different
PCR assays performed in two separate laboratories (cur-
rently, there is no internationally approved standardization
for SARS-CoV-2 PCR testing), and (3) the fact that PCR
and antigen testing were performed from the same sample,
within 24 h of sample collection, and without prior freezing
of the sample. Limitations of our study are: (1) Only the
antigen-positive samples and 3 negative samples (samples
with an AU/mL between 100 and 200 detected in the ini-
tial phase of the study) were checked by PCR in the 1636
individuals screening collective. (2) Patients with confirmed
SARS-Cov-2 infection were sampled at any time during their
hospitalization without direct correlation to symptom onset
or knowledge of clinical courses.

LIAISON SARS-CoV-2 antigen test showed an overall
diagnostic sensitivity of 40.2% and a specificity of close
to 100% (Table 1), if the recommended cut-off of 200 AU/
mL is applied. Exemplarily for the performance of RATs,
the results of a recently published study by Osterman et al.
[11] are compared with the LIAISON test. This study
evaluated two rapid antigen tests for POCT use (SD Bio-
sensor STANDARD™ F COVID-19 Ag FIA, and Roche
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Diagnostics SARS-CoV-2 Rapid Antigen Test) and is char-
acterized by careful study design, the analysis of relatively
large collectives (n =360 and 386), and by an already com-
pleted peer-review process (most other evaluation studies are
currently available as preprints). The authors found similar
performance for both assays, which also matched the per-
formance of many other RATS [6, 8, 11, 15], as well as our
results for the LIAISON test. The overall clinical sensitivity
was approx. 50.34% (Roche Diagnostics) and 45.41% (SD
Biosensor), and the specificity approx. 97.67 and 97.78%,
respectively. In the primary diagnosis of symptomatic and
asymptomatic individuals, the diagnostic sensitivity was sig-
nificantly higher (64.5% and 60.9%, respectively), because in
these samples copy numbers (> 10° copies/ml; Ct < 27) were
significantly higher than that in the overall collective. Con-
sistent with these observations, the WHO interim guidance
from 11 September 2020 had already demanded a sensitiv-
ity of > 80% and a specificity of >97% for RATs, but only
for samples with a Ct <25 (10° copies/ml) in the RT-qPCR
assay [9]. The LIAISON Test meets this requirement with
a sensitivity of 91.2% and a specificity of 100% in sam-
ples with a Ct <25. Consequently, compared with the RATSs
used in the Osterman study, the sensitivity of the LIAISON
test is slightly lower at a cut-off of 200 AU/mL, while the
specificity is rather higher. A more detailed analysis, how-
ever, reveals that this is exclusively caused by the choice of
the cut-off: lowering the cut-off to 100 AU/mL results in
a sensitivity of 49.7% (<25 Ct 94.7%) and a specificity of
98.3%. In summary, we conclude that the quality of the high-
throughput LIAISON test is the same as that of good RATs.
Howeyver, the result of the LIASON test is available after 3 h
at the earliest (sample transport, 2 h pre-incubation, 42 min
assay run). Due to limited sensitivity, antigen tests provide a
result that is reliable for only a short time (e.g. approx. 6 h).
Therefore, prolonged transport and analysis time are relevant
shortcomings of the LIAISON test compared to the RATs.
The observation of a patient with a negative LIAISON
antigen result whose RT-qPCR result was highly positive the
following day indicates what can also be expected from the
sensitivity analysis: the occurrence of false-negative antigen
test results in patients, who can be potentially highly infectious
within a short period. False negative results are particularly
relevant, when the aim, as in our case, is to screen patients
without any symptoms of COVID-19 on hospital admission.
Considering that patient collectives on hospital admission
(including COVID-19 asymptomatic ones) usually show Ct
values >25 in SARS-CoV-19 RT-qPCR assays, even a lim-
ited number of patients with lower Cts, but rapid increase in
viral load [16—18], are sufficient to infect staff and patients in
a clinic. This is critical as the latter are predominantly elderly
and patients with pre-existing conditions, who are at risk of
severe COVID-19 disease. To roughly estimate how many
false negatives are expected in our screening population, we
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calculated the false negatives within the 2 weeks of screen-
ing based on the following assumptions: (1) sensitivity of
the LIAISON assay of 40.2-91.2%, specificity of 100%
(negative predictive value of 99.9%), (2) 7-day incidence of
115.05-214.8 /100,000, and (3) average infectivity of patients
of 7 days. This results in 1-2 false-negative patients, which
corresponds well to the observed false-negative patient. How-
ever, assuming alternatively that 4 observed antigen-positive
patients in the screening collective correspond to a sensitivity
of 40.2% (Table 1) we would expect a much higher number
(5) of false-negative results.

Considering these data, analysis time, and the recommen-
dations of WHO and PEI, the LIAISON test is no reasonable
alternative to PCR testing for asymptomatic patients on hos-
pital admission (except for RT-qPCR being not available).
The quality of the LIAISON test is the same as that of good
RATs with the advantage of high throughput and the disad-
vantage of relatively long analysis time. The LIAISON test
should therefore be used for the same applications as recom-
mended for RATs [9, 19].

Authors’ contributions All authors contributed to the study conception
and design. Material preparation and data collection were performed
by HR, NAL, MFS and KD. Data analysis was performed by FH, HR
and NAL. The first draft of the manuscript was written by FH and all
authors commented on previous versions of the manuscript. All authors
read and approved the final manuscript.

Funding Open Access funding enabled and organized by Projekt
DEAL. No funds, grants, or other support was received.

Data availability The datasets generated and analyzed during the cur-
rent study are available from the corresponding author on reasonable
request.

Declarations

Conflict of interest The authors declare no conflicts of interest.

Ethical approval The use of anonymized, diagnostic rest material for
the evaluation and validation of diagnostic tests was approved by the
local ethics committee (Ethik Kommission der Landesidrztekammer
Rheinland-Pfalz) and is part of the patient admission agreement (§ 14
Abs. 3) of the University Medical Center Mainz (https://www.unime
dizin-mainz.de/patientenmanagement/allgemeine-vertragsbedingu
ngen.html).

Informed consent Patients signed the admission agreement of the
University Medical Center Mainz (https://www.unimedizin-mainz.de/
patientenmanagement/allgemeine-vertragsbedingungen.html), thereby
consenting to the use of anonymized, diagnostic rest material for the
evaluation and validation of diagnostic tests.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,


https://www.unimedizin-mainz.de/patientenmanagement/allgemeine-vertragsbedingungen.html
https://www.unimedizin-mainz.de/patientenmanagement/allgemeine-vertragsbedingungen.html
https://www.unimedizin-mainz.de/patientenmanagement/allgemeine-vertragsbedingungen.html
https://www.unimedizin-mainz.de/patientenmanagement/allgemeine-vertragsbedingungen.html
https://www.unimedizin-mainz.de/patientenmanagement/allgemeine-vertragsbedingungen.html

Medical Microbiology and Immunology (2021) 210:165-171

171

provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Corman VM, Landt O, Kaiser M et al (2020) Detection of 2019
novel coronavirus (2019-nCoV) by real-time RT-PCR. Euro Sur-
veill. https://doi.org/10.2807/1560-7917.ES.2020.25.3.2000045

2. Muenchhoff M, Mairhofer H, Nitschko H et al (2020) Multicentre
comparison of quantitative PCR-based assays to detect SARS-
CoV-2, Germany, March 2020. Euro Surveill. https://doi.org/10.
2807/1560-7917.ES.2020.25.24.2001057

3. Diasorin S.p.A (2020) LIAISON® SARS-CoV-2 Antigen: a
quantitative Antigen assay to achieve maximum impact in test-
ing COVID-19 patients. https://www.diasorin.com/sites/default/
files/allegati_prodotti/sars_cov-2_antigen_m0870004372_Ir.pdf.
Accessed 24 Feb 2021

4. Berger A, Ngo Nsoga MT, Perez-Rodriguez FJ et al (2020) Diag-
nostic accuracy of two commercial SARS-CoV-2 Antigen-detect-
ing rapid tests at the point of care in community-based testing
centers. PLoS ONE. https://doi.org/10.1101/2020.11.20.20235341

5. Corman VM, Haage VC, Bleicker T et al (2020) Comparison of
seven commercial SARS-CoV-2 rapid point-of-care antigen tests.
BMI. https://doi.org/10.1101/2020.11.12.20230292

6. Mak GCK, Lau SSY, Wong KKY et al (2021) Evaluation of rapid
antigen detection kit from the WHO emergency use list for detect-
ing SARS-CoV-2. J Clin Virol 134:104712. https://doi.org/10.
1016/].jcv.2020.104712

7. Toptan T, Eckermann L, Pfeiffer AE et al (2021) Evaluation of
a SARS-CoV-2 rapid antigen test: potential to help reduce com-
munity spread? J Clin Virol 135:104713. https://doi.org/10.1016/j.
j€v.2020.104713

8. Torres I, Poujois S, Albert E et al (2021) Evaluation of a rapid
antigen test (Panbio COVID-19 Ag rapid test device) for SARS-
CoV-2 detection in asymptomatic close contacts of COVID-19
patients. Clin Microbiol Infect. https://doi.org/10.1016/j.cmi.
2020.12.022

9. World Health Organization (2020) Antigen-detection in the
diagnosis of SARS-CoV-2 infection using rapid immunoassays:
interim guidance. https://www.who.int/publications/i/item/antig
en-detection-in-the-diagnosis-of-sars-cov-2infection-using-rapid-
immunoassays. Accessed 24 Feb 2021

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Diasorin S.p.A (2020) LIAISON SARS-CoV-2 Ag (REF
3111490): package insert, Saluggia, Italy

Osterman A, Baldauf H-M, Eletreby M et al (2021) Evalua-
tion of two rapid antigen tests to detect SARS-CoV-2 in a hos-
pital setting. Med Microbiol Immunol. https://doi.org/10.1007/
$00430-020-00698-8

Zeichhardt H (2020) Quantitative Bezugsproben zur Verbesse-
rung der Vergleichbarkeit und Bewertung von Laborergebnissen
zum Virusgenom-Nachweis von SARS-CoV-2. https://www.insta
nd-ev.de/fileadmin/uploads/user_upload/Dokumente/Virologie/
20210118g_Begleitheft_-_quantitative_Bezugsproben_1_und_
2_-_SARS-CoV-2.pdf. Accessed 24 Feb 2021
Robert-Koch-Institut Neuartiges_Coronavirus/Daten/Fallzahlen.
https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavi-
rus/Daten/Fallzahlen_Daten.html;jsessionid=97795FA6F61690C
C1D7DB73BA716CS8FA. internet092n=13490888. Accessed 26
Feb 2021

Dinnes J, Deeks JJ, Adriano A et al (2020) Rapid, point-of-care
antigen and molecular-based tests for diagnosis of SARS-CoV-2
infection. Cochrane Database Syst Rev. https://doi.org/10.1002/
14651858.CD013705

Linares M, Pérez-Tanoira R, Carrero A et al (2020) Panbio antigen
rapid test is reliable to diagnose SARS-CoV-2 infection in the first
7 days after the onset of symptoms. J Clin Virol. https://doi.org/
10.1016/j.jcv.2020.104659

Popa A, Genger J-W, Nicholson MD et al (2020) Genomic epide-
miology of superspreading events in Austria reveals mutational
dynamics and transmission properties of SARS-CoV-2. Sci Transl
Med. https://doi.org/10.1126/scitranslmed.abe2555

Walsh KA, Jordan K, Clyne B et al (2020) SARS-CoV-2 detec-
tion, viral load and infectivity over the course of an infection. J
Infect 81:357-371. https://doi.org/10.1016/j.jinf.2020.06.067
Byrne AW, McEvoy D, Collins AB et al (2020) Inferred duration
of infectious period of SARS-CoV-2: rapid scoping review and
analysis of available evidence for asymptomatic and symptomatic
COVID-19 cases. BMJ Open 10:¢039856. https://doi.org/10.1136/
bmjopen-2020-039856

Robert-Koch-Institut (2021) Nationale Teststrategie—wer wird
in Deutschland auf das Vorliegen einer SARS-CoV-2 Infektion
getestet? https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_
Coronavirus/Teststrategie/Nat-Teststrat.html. Accessed 24 Feb
2021

The confidence interval of a proportion. http://vassarstats.net/
propl.html. Accessed 04 Mar 2021

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.2807/1560-7917.ES.2020.25.3.2000045
https://doi.org/10.2807/1560-7917.ES.2020.25.24.2001057
https://doi.org/10.2807/1560-7917.ES.2020.25.24.2001057
https://www.diasorin.com/sites/default/files/allegati_prodotti/sars_cov-2_antigen_m0870004372_lr.pdf
https://www.diasorin.com/sites/default/files/allegati_prodotti/sars_cov-2_antigen_m0870004372_lr.pdf
https://doi.org/10.1101/2020.11.20.20235341
https://doi.org/10.1101/2020.11.12.20230292
https://doi.org/10.1016/j.jcv.2020.104712
https://doi.org/10.1016/j.jcv.2020.104712
https://doi.org/10.1016/j.jcv.2020.104713
https://doi.org/10.1016/j.jcv.2020.104713
https://doi.org/10.1016/j.cmi.2020.12.022
https://doi.org/10.1016/j.cmi.2020.12.022
https://www.who.int/publications/i/item/antigen-detection-in-the-diagnosis-of-sars-cov-2infection-using-rapid-immunoassays
https://www.who.int/publications/i/item/antigen-detection-in-the-diagnosis-of-sars-cov-2infection-using-rapid-immunoassays
https://www.who.int/publications/i/item/antigen-detection-in-the-diagnosis-of-sars-cov-2infection-using-rapid-immunoassays
https://doi.org/10.1007/s00430-020-00698-8
https://doi.org/10.1007/s00430-020-00698-8
https://www.instand-ev.de/fileadmin/uploads/user_upload/Dokumente/Virologie/20210118g_Begleitheft_-_quantitative_Bezugsproben_1_und_2_-_SARS-CoV-2.pdf
https://www.instand-ev.de/fileadmin/uploads/user_upload/Dokumente/Virologie/20210118g_Begleitheft_-_quantitative_Bezugsproben_1_und_2_-_SARS-CoV-2.pdf
https://www.instand-ev.de/fileadmin/uploads/user_upload/Dokumente/Virologie/20210118g_Begleitheft_-_quantitative_Bezugsproben_1_und_2_-_SARS-CoV-2.pdf
https://www.instand-ev.de/fileadmin/uploads/user_upload/Dokumente/Virologie/20210118g_Begleitheft_-_quantitative_Bezugsproben_1_und_2_-_SARS-CoV-2.pdf
https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Daten/Fallzahlen_Daten.html;jsessionid=97795FA6F61690CC1D7DB73BA716C8FA.internet092?nn=13490888
https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Daten/Fallzahlen_Daten.html;jsessionid=97795FA6F61690CC1D7DB73BA716C8FA.internet092?nn=13490888
https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Daten/Fallzahlen_Daten.html;jsessionid=97795FA6F61690CC1D7DB73BA716C8FA.internet092?nn=13490888
https://doi.org/10.1002/14651858.CD013705
https://doi.org/10.1002/14651858.CD013705
https://doi.org/10.1016/j.jcv.2020.104659
https://doi.org/10.1016/j.jcv.2020.104659
https://doi.org/10.1126/scitranslmed.abe2555
https://doi.org/10.1016/j.jinf.2020.06.067
https://doi.org/10.1136/bmjopen-2020-039856
https://doi.org/10.1136/bmjopen-2020-039856
https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Teststrategie/Nat-Teststrat.html
https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Teststrategie/Nat-Teststrat.html
http://vassarstats.net/prop1.html
http://vassarstats.net/prop1.html

	Evaluation of a laboratory-based high-throughput SARS-CoV-2 antigen assay for non-COVID-19 patient screening at hospital admission
	Abstract
	Introduction
	Materials and methods
	Patient collectives
	Asymptomatic screening cohort
	Evaluation collective
	Sampling
	SARS-CoV-2 antigen assay
	SARS-CoV-2 RT-qPCR
	Laboratory 1 
	Laboratory 2 



	Results
	Assay specificity
	Assay sensitivity

	Discussion
	References




