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Diagnostic methods based on SARS-CoV-2 antigen detection are a promising alternative to SARS-CoV-2
RNA amplification. We evaluated the automated chemiluminescence-based Lumipulse® G SARS-CoV-2 Ag
assay as compared to real time assays (combined results from RT-PCR Allplex™ SARS-CoV-2 assay and
Easy SARS-CoV-2 WE kit) on 513 nasopharyngeal swabs (NPS). Among these, 53.6% resulted positive to
RT-PCR, considered as the reference test. Compared to the reference test, overall sensitivity and speci-

Keywords: ficity of Lumipulse® G SARS-CoV-2 Ag assay were 84.0%, and 89.1%, respectively, and overall agreement

SARS-CoV-2 between the antigen and molecular assays was substantial (¢« = 0.727). When stratifying samples into

Antigen assay groups based on ranges of RT-PCR cycle threshold (Ct), the antigen test sensitivity was >95% for samples

Eg\/ljl%l:E) with Ct <30.

Lumipulse Linear regression analysis showed strong and highly significant correlation between the Lumipulse
Ag concentrations and the RT-PCR Ct values (RdRp gene), irrespective of whether the Ct values
from molecular test were combined in a unique regression analysis or analysed separately. Overall,
chemiluminescence-based antigen assay may be reliably applied to NPS samples to identify individuals
with high viral loads, more likely to transmit the virus.
© 2021 The Authors. 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 2 infection diagnosis, thus allowing timely adoption of prevention

As COVID-19 continues to strain public health systems and vac-
cination programmes race against new variants that might be more
transmissible or capable of evading immune responses, the urgent
need for simple, accessible, and frequent testing remains [Tan SH
et al 2021]. Despite the fact that molecular assays are considered
the gold standard for SARS-CoV-2 diagnosis, antigen detection as-
says currently deserve great attention, since they are intrinsically
less laborious, require a shorter time to receive results and have
the potential to satisfy the pressing demand for early SARS-CoV-
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measures against infection spread [Porte L et al 2020; Lambert-
Niclot S et al 2020; Kobayashi R et al 2021]. In this study, we com-
pared the performance of Lumipulse® G SARS-CoV-2 Ag assay with
two widely used molecular assays (Allplex™ SARS-CoV-2 Assay
and Easy SARS-CoV-2 WE kit) using nasopharyngeal swab (NPS)
samples consecutively collected for routine diagnosis of SARS-CoV-
2 infection.

Methods

A total of 513 NPS from individuals seeking SARS-CoV-2 infec-
tion diagnosis [median age: 47 years (range 1-98); 254 males and
259 females] collected during either the admission visit at the San
Camillo-Forlanini Hospital or at a screening visit at peripheral test-
ing points surrounding this hospital were tested in parallel at the
hospital Laboratory, using both an automated chemiluninescence-
based antigen (Lumipulse® G SARS-CoV-2 Ag assay), and a molec-
ular test (either Allplex™ SARS-CoV-2 Assay, Seegene Inc., Seoul,
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Figure 1. (A) SARS-CoV-2 N antigen concentration in 257 samples positive to the Lumipulse® G SARS-CoV-2 Ag assay, grouped according to the number of genes resulted
positive by RT-PCR: confirmed with complete set of genes, i.e. to 3 genes with the Allplex™ SARS-CoV-2 assay and to 2 genes with the Easy SARS-CoV-2 WE assay (median:
3.11 Log pg/mL); confirmed with incomplete set of genes, i.e. to 2 genes with the Allplex™ SARS-CoV-2 assay and to 1 gene with the Easy SARS-CoV-2 WE assay (median:
0.57 Log pg/mL); not confirmed (median: 0.28 Log pg/mL). Statistically significant differences in Students T test are indicated in the figure. (B) Correlation between Lumipulse
Ag concentrations (Log pg/mL) and Ct values of RdRp gene from the RT-PCR combined results of Allplex™ SARS-CoV-2 Assay and Easy SARS-CoV-2 WE kit (n=513). (C and
D) Correlation between Lumipulse Ag concentrations (Log pg/mL) and Ct values of RdRp gene split for from the Allplex™ SARS-CoV-2 Assay (n=387, C) and for the Easy
SARS-CoV-2 WE kit (n=126, D). Samples with Ct <40 or pg/mL >1.34pg/mL were considered positive. For statistical calculations, an arbitrary value of 41 Ct was assigned to
all RT-PCR negative samples and an arbitrary value of 1.0 pg/mL was assigned to all samples with Ag concentration <1.0 pg/mL.

Republic of Korea or Easy SARS-CoV-2 WE kit, Diatech Pharma-
cogenetics srl, Jesi, Italy), according to the manufacturer‘s instruc-
tions.

Data management and analyses were performed using Graph-
Pad Prism version 8.00 (GraphPad Software, La Jolla, CA, USA).
The evaluation of the qualitative concordance between results was
performed using the weighted Cohen’s kappa statistics and its
95%Cl. Correlation analyses were performed using a linear regres-
sion analysis. All results were anonymized prior to the analysis
here reported. Clinical status information was not available for the
Laboratory, and could not be reconstructed after anonymization.

The assay comparison based on anonymized samples has been
approved and waived for informed consent signature by the ethical
board of the National Institute of Infectious Diseases.

Results

Considering RT-PCR as reference, samples from 275/513 individ-
uals resulted SARS-CoV-2-positive (53.6% positivity rate). Among
these, 231 samples resulted positive and 212 resulted negative to
both Ag and RT-PCR, showing 86.4% inter-assay concordance, with
substantial agreement based on weighted Cohen’s kappa statistics
(k = 0.727; 95% CI = 0.668-0.786). Overall antigen test sensitivity
of 84.0% (CI: 79.1%-88.1%) and specificity of 89.1% (CI: 84.4%-92.7%)
(Table 1).

When stratifying the Ag test results into groups based on ranges
of RT-PCR cycle threshold (Ct), considered an inverse proxy of vi-
ral load, the Ag concentration increased in parallel with the extent
of viral load, i.e. higher Ag concentration observed in the groups
with lower Ct values. Overall, the Ag test sensitivity was >95% for
samples with Ct <30; consistently, the median Ag concentration
in samples not confirmed by RT-PCR or confirmed with an incom-

Table 1
Concordance of Lumipulse G SARS-CoV-2 Ag vs. RT-PCR test
results
Lumipulse G SARS-CoV-2 Ag
Positive ~ Negative  Total
RT-PCR Test*  Positive 231 44 275
Negative 26 212 238
Total 257 256 513

* Combined RT-PCR results from Allplex™ SARS-CoV-2 As-
say (n = 387) and Easy SARS-CoV-2 WE kit (n = 126).

plete set of target genes was significantly lower than the median
Ag value in samples showing RT-PCR positivity to the complete
set of target genes (Figure 1A). Linear regression analysis showed
a highly significant (r=0.8219, p<0.0001) correlation between the
Lumipulse Ag concentrations (Log pg/mL) and Ct values of RdRp
gene from the two RT-PCR assays (considered together) (Figure 1B).
When separately analysed, Allplex™ SARS-CoV-2 Assay showed a
slightly higher correlation (r=0.9415, p<0.0001) with Lumipulse Ag
concentration (Figure 1C) as compared to Easy SARS-CoV-2 WE kit
(r=0.8836, p<0.0001; Figure 1D).

Discussion

Our results are in agreement with previous studies
[Menichelli G. et al 2021; Hirotsu Y et al. 2021a; Amendola et al.,
2021; Bordi L et al. 2021; Kobayashi R et al. 2021] and with the
recently published article by Hirotsu et al. [Hirotsu et al. 2021b],
showing a satisfactory performance of the Lumipulse G® SARS-
CoV-2 Ag assay for quantitatively measuring the SARS-CoV-2 N
antigen concentration in diagnostic samples from infected persons.
In the present study the Lumipulse G® SARS-CoV-2 Ag assay
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showed 86.4% concordance and substantial agreement with molec-
ular tests, including two broadly used molecular assays (Allplex™
SARS-CoV-2 Assay and Easy SARS-CoV-2 WE kit), with 84.0%
overall sensitivity and 89.1% specificity. Notably, when stratifying
samples into groups based on ranges of Ct from RT-PCR, the
sensitivity of Lumipulse G® SARS-CoV-2 Ag assay was very high
(>95%) for samples with low Ct values (<30). It is commonly
assumed that these samples most likely derive from persons with
active SARS-CoV-2 infection, and are associated with high con-
tagiousness. Linear regression analysis showed highly significant
correlation between the Lumipulse Ag concentrations and the Ct
values of RdRp gene from both RT-PCR assays.

Overall, the present results support the concept that the
chemiluminescence-based antigen assay may be reliably applied to
NPS samples to identify individuals with high viral loads, who are
more likely to transmit the virus.
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