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Objectives: The present study compared the performance of the Lumipulse G Sars-CoV-2 Ag kit with the
TaqPath COVID-19 RT-PCR CE IVD Kkit.

Methods: The study was conducted on 4266 naso-oropharyngeal swabs. Samples were subjected to
antigen RT-PCR tests for the detection of Sars-CoV-2 and related variants. Statistical analyses were
conducted in R software.

Results: We found 503 positives (including 138 H69-V70 deletion carriers) and 3763 negatives by RT-PCR,
whereas 538 positives and 3728 negatives were obtained by antigen testing. We achieved empirical and
binormal AU-ROCs of 0.920 and 0.990, accuracy of 0.960, sensitivity of 0.866, specificity of 0.973, positive
and negative predictive values of 0.810 and 0.980. We obtained a positive correlation between viral loads
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Sars-CoV-2 variants and antigen levels (R? = 0.81), finding a complete concordance for high viral loads (log'® copies/mL > 5.4).
Screening Antigen levels > 222 pg/mL were found to be reliable in assigning positive samples (p < 0.01). Concerning

variant carriers, antigen test detected them with the same accuracy as other positive samples.

Conclusions: Molecular and antigen tests should be evaluated regarding the prevalence of the area. In case

of low prevalence, antigen testing can be employed as a first-line screening for the timely identification of

affected individuals with high viral load, also if carriers of Sars-CoV-2 variants.

© 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/).

The pandemic caused by Severe Acute Respiratory Syndrome
Coronavirus 2 (Sars-CoV-2) dramatically affects health and quality of
life worldwide (Strafella et al., 2020a,b). To date, the gold standard
test for Coronavirus-19 disease (COVID-19) diagnosis is represented
by Real Time PCR (RT-PCR), which detects viral genome with high-
sensitivity in naso-oropharyngeal swab fluids (Pascarellaetal.,2020;
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Wiersinga et al., 2020). However, preanalytical and analytical issues,
including long turnaround time, limit its use in specialized
laboratories. Thus, novel laboratory and point-of-care tests for the
detection of viral antigens have been developed in order to provide
faster responses to a large number of individuals and to counteract
the diffusion of infection. On this subject, a chemiluminescence-
based assay has been recently developed for the quantitative
measurement of SARS-CoV-2 N protein in swab and saliva
(Lumipulse G SARS-CoV-2 Ag kit, Fujirebio). To date, comparative
studies showed its high reliability (Gili et al., 2021; Hirotsu et al,,
2020, 2021), although the general application of antigen testing
deserves to be further investigated and validated on larger cohorts,
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Figure 1. Comparison between antigen and molecular tests. (A) ROC curve analysis. (B) Correlation between antigen levels (pg/mL) and viral loads obtained by RT-PCR

(log'® copies/mL).

Table 1

Accuracy rates of antigen tests for different ranges of viral load. The viral load is reported in log'® (copies/mL). For each range, log'® (copies/mL), the total number of samples
and the number of concordant and discordant samples are reported. The number of concordant and discordant variants, included in the total cohort, are extrapolated. N.:

number.
Viral load N N. of concordant N. of discordant Accuracy rate N. of variants N. of concordant N. of discordant
(log"® copies/mL) samples (%) samples (%) variants variants
>7.2 154 154 (100%) 0 (0%) 1.0 51 51 (100%) 0 (0%)
5.4-7.2 106 106 (100%) 0 (0%) 1.0 38 38 (100%) 0 (0%)
3.7-54 144 122 (85%) 22 (15%) 0.85 38 31 (82%) 7 (18%)
2.0-3.7 99 54 (54%) 45 (46%) 0.54 11 5 (46%) 6 (54%)
Negatives 3763 3661 (97%) 102 (3%) 0.97 / / /

taking into account also the current spreading of novel, more
infectious Sars-CoV-2 variants.

Hence, the study aimed to compare the performance of the
quantitative antigen test Lumipulse G SARS-CoV-2 Ag Kkit
(Fujirebio) and of the molecular test TagPath COVID-19 RT PCR
CE IVD kit (ThermoFisher Scientific).

The study was conducted on 4266 samples obtained from 2426
individuals, which were enrolled in the Scientific Institute for
Research, Hospitalization and Healthcare (IRCCS) Santa Lucia
Foundation from December 2020 to February 2021.

The research was approved by the local Ethics Committee and
was performed according to the Declaration of Helsinki. All the
recruited individuals signed written informed consents. Naso-
oropharyngeal samples were obtained and tested by antigen and
molecular tests in parallel (materials and methods are available in
the Supplementary materials).

As aresult, we detected 503 positive and 3763 negative samples
by RT-PCR. This analysis allowed finding 138 samples with the
H69-V70 deletion within the S gene, which may be suggestive of
Sars-CoV-2 variants, particularly VOC 202012/01 (Bal et al., 2021).

Antigen testing, instead, detected 538 positive and 3728
negative samples, of which 436 were true positives and 102 false
positives, whereas 3661 were true negative and 67 false negative
results. We obtained an accuracy of 0.960, a specificity of 0.973, a
sensitivity of 0.866, with positive and negative predictive values of
0.810 and 0.980, respectively. ROC curve analysis achieved an
antigen test binormal and empirical AU-ROCs of 0.920 and 0.990,
respectively (Figure 1A).

We further analyzed the correlation among the viral loads
obtained by RT-PCR and the antigen level reported as pg/mL,
finding a positive correlation (R?> = 0.81, Figure 1B). Given these
data, we subdivided our samples according to viral load ranges
(Table 1) and assessed the accuracy of antigen testing for each
range. A complete concordance was observed for samples with
high viral load (log!® copies/mL > 5.4), whereas samples with
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lower concentrations of virus showed decreased accuracy (Table1).
Subsequently, we splitted the samples according to the antigen
level in order to identify a reliable range in which positive samples
are correctly assigned by antigen testing.

As a result, antigen levels > 222 pg/mL showed the highest
concordance rate (99%), indicating thereby the ability to correctly
assign positive samples (p < 0.01). At lower antigens levels,
instead, a decreased concordance rate (1.87-222 pg/mL = 76%;
<1.87 pg/mL = 52%) was reported.

Interestingly, samples carrying the H69-V70 deletion were
detected by antigen test with the same accuracy as other positive
non-variant samples (Table1).

Overall, these results showed that samples with high viral load,
including variant carriers, were successfully identified by antigen
test, which reported high concentration results (Figure 1B). On the
other hand, antigen detection revealed a reduced accuracy for
samples with lower viral load, requiring the confirmation by
RT-PCR.

Considering these data and evidence from literature
(Hirotsu et al. 2020, 2021), the use of molecular and antigen
tests should be carefully evaluated regarding the prevalence of
infection in a specific area. As shown by the high reliability in
correctly identifying negative samples, quantitative antigen
testing may be suitable as a first-line screening in low
prevalence communities. In fact, antigen testing may allow a
faster identification of individuals infected with a high viral
load and/or carrying viral variants, which need to be identified
in a timely manner and isolated in order to control viral
spreading. Conversely, antigen testing has a limited utility in
monitoring infection in positive patients and in high preva-
lence communities. As several positive individuals with
variable viral loads are expected in these areas, molecular
testing for Sars-CoV-2 infection should be recommended to
avoid false negative results.
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