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Real-life performance of a COVID-19 rapid antigen n
detection test targeting the SARS-CoV-2 nucleoprotein for &
diagnosis of COVID-19 due to the Omicron variant

To the Editor,

Rapid antigen detection tests (RADT) targeting the SARS-CoV-2
nucleocapsid protein (NP) displaying a sensitivity over 80% have
been proven useful for early diagnosis of SARS-CoV-2 infection
in symptomatic individuals." These RADT were optimized for de-
tection of the ancestral Wuhan-Hu-1 variant, and the emergence
of SARS-CoV-2 variants which incorporate non-synonymous muta-
tions within the amino acid sequence of NP may impact on the
diagnostic efficiency of RADT; thus, as pointed out by Kontogianni
and colleagues in an study recently published in the Journal of In-
fection,® RADT assays should be evaluated for their performance in
the diagnosis of SARS-CoV.2 infection due to variants of concern. In
this context, two studies®-* showed that the Panbio™ COVID-19 Ag
Rapid Test Device (Abbott Diagnostic GmbH, Jena, Germany) had
decreased sensitivity for detection of SARS-CoV-2 Alpha (B.1.1.7)
variant compared to non-alpha lineages. As in many other coun-
tries, the SARS-CoV-2 Omicron variant has overtaken the Delta
variant and currently dominates in Spain. It has been suggested
that RADT may be less sensitive for detecting the Omicron vari-
ant,> but this assumption lacks support by real-life RADT perfor-
mance studies. Here, we conducted a prospective study in primary
health centers to evaluate the clinical performance of the Panbio™
COVID-19 Ag Rapid Test Device in nasopharyngeal specimens (NP)
carried out at the point of care for diagnosis of Omicron variant
COVID-19.

In the current observational prospective study, 244 consecutive
patients (median age, 40 years; range 2-96; 141 female) with clin-
ical suspicion of COVID-19, 232 of whom were adults (median age,
41 years; range, 17-96) and 12 children (median age, 15 years;
range, 2-16), attending three randomly selected primary care cen-
ters affiliated to the Clinico-Malvarrosa Health Department in Va-
lencia (Spain) were recruited between January 10 and January 21.
Only patients with symptoms developing within the previous 5
days were enrolled. Of interest, 228 patients had been fully vac-
cinated (two doses) with licensed COVID-19 vaccines prior to re-
cruitment and 222 had no historical records of previous SARS-CoV-
2 infection at the time of enrollment. The study was approved by
the Hospital Clinico de Valencia (HCU) INCLIVA Research Ethics
Committee. Since the testing strategy was considered as regular
clinical practice according to local health authorities, written in-
formed consent was waived by this committee. Two NPs were col-
lected per patient, one of which (provided by the manufacturer)
was used for RADT while the other was placed in 3 mL of univer-
sal transport medium (DeltaSwab Virus, Deltalab, Barcelona, Spain)
and delivered to the HCU Microbiology Service for RT-PCR test-
ing. RADT was performed immediately after sampling following
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the manufacturer’s instructions. RT-PCRs were carried out within
24 h of specimen collection with the TaqPath COVID-19 Combo
Kit (Thermo Fisher Scientific, MS, USA) which targets SARS-CoV-
2 ORFlab, N and S genes. RNA was extracted using the Applied
Biosystems™ MagMAX™ Viral/Pathogen II Nucleic Acid Isolation
Kits coupled with Thermo Scientific™ KingFisher Flex automated
instrument.® The AMPLIRUN® TOTAL SARS-CoV-2 Control (Vircell
SA, Granada, Spain) was used as the reference material for SARS-
CoV-2 RNA load quantification.® The S-gene dropout RT-PCR pro-
file was uniformly associated with the Omicron variant within
the study period, as confirmed by whole-genome sequencing (not
shown).

In all, 126 patients (51.6%) tested positive by both RT-PCR and
RADT and 90 patients (36.8%) returned negative results by both
assays. In turn, 28 patients (11.4%) yielded discordant results (RT-
PCR+/RADT-). Concordance between the results provided by the
two assays was good (Cohen’s x statistics: «, 0.78; 95% CI, 0.69-
0.85). Importantly, time to specimen collection was comparable
(P = 0.69) between RT-PCR+/RADT+ and RT-PCR+/RADT- patients
(median 2 days; range, 0-5).

Median viral RNA load was significantly higher (P<0.0001;
Mann-Whitney U test) in RT-PCR+/RADT+ specimens than in those
returning RT-PCR+/RADT- results (Fig. 1). Overall specificity and
sensitivity of RADT was 100% (95% Cl, 95.9-100%) and 81.8% (95%
Cl, 75-87.1%), respectively. As shown in Table 1, RADT assay sen-
sitivity increased in parallel with SARS-CoV-2 RNA load, reach-
ing 95.6% in specimens with viral loads >7.5 log10 copies/ml
(Cr, < 20). Interestingly, the sensitivity of the assay increased from
79.6% (95% Cl, 66.4-88.5) when considering specimens collected
at days 0-1 after symptoms onset, to 86.4% (95% CI, 66.7-95.3)
when grouping the specimens obtained on days 4-5 (Supplemen-
tary Table 1).Overall, RADT negative predictive value for an esti-
mated prevalence of 30% and 35% (representative of our Health De-
partment during the study period) was 92.8% (95% CI, 85.8-96.5)
and 91.1% (95% CI, 82.8-95.6), respectively.

The SARS-CoV-2 Omicron variant carries one or more mutations
in the NP gene (P13L, Del31-33, R203 K and G203 K)’ that may
impact on the sensitivity of RADT.S The Panbio™ COVID-19 assay
was found to perform worse for diagnosis of COVID-19 due to
vaccine-breakthrough Omicron infection (sensitivity of 36.1%) com-
pared to Delta (sensitivity of 67.7%).8 Nevertheless, in that study,’
NP were diluted in viral transport medium and cryopreserved
prior to RADT testing. When using live virus isolated from clinical
specimens, the Panbio™ COVID-19 assay displayed comparable
analytical sensitivity for detection of Omicron and Delta in one
study,® but lower for Omicron in another.’® To our knowledge,
no published studies have evaluated the performance of RADT
conducted at point of care for diagnosis of the Omicron variant of
COVID-19. In a series comprising mostly vaccinated adult individ-
uals with no history of SARS-CoV-2 infection prior to enrollment

0163-4453/© 2022 The British Infection Association. Published by Elsevier Ltd. All rights reserved.
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Table 1
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Overall sensitivity of the Panbio™ COVID-19 Ag rapid test device according to the SARS-CoV-2 RNA

load in nasopharyngeal specimens.

RT-PCR cycle threshold value

SARS-CoV-2 RNA load (logio copies/ml)

Sensitivity (95% CI)

and tested within 5 days after symptoms onset, we showed the
Panbio™ COVID-19 Ag Rapid Test Device to display exquisite
specificity and acceptable overall sensitivity (81.8%) for Omicron
diagnosis, both figures exceeding regulatory agency requirements
for temporary approval (at least 98% and 80%, respectively).! In
our experience, the clinical performance of the Panbio™ COVID-19
assay for Omicron variant was comparable to previous reports for
the Wuhan-Hu-1 G614 variant (100% specificity and sensitivity
of 81.4% in non-vaccinated adult patients with a clinical course
of <5 days).% Interestingly, the sensitivity of the RADT assay also
appeared to increase with time elapsed after symptoms onset,
suggesting that vaccine-breakthrough Omicron variant infection
may be symptomatic even in the presence of RNA loads below
the threshold for viral detection by RADT. Although speculative,
this phenomenon may be related to the reduced capability of the
Omicron variant to antagonize the host cell interferon response.'!
The limitations of the current study are as follows. First, Omi-
cron subvariant B.1.529.2 (BA.2), which lacks the 69-70 deletion,
may be incorrectly categorized as such based on the SGTF re-
sult; nonetheless, this subvariant could not be identified in se-
quenced specimens within the study period in our health depart-
ment. Second, side-by-side clinical performance comparison of the
RADT for diagnosis of COVID-19 due to Omicron and other vari-
ants of concern was not possible due to the absolute dominance of
the former at the time of study. Third, the small number of chil-
dren, SARS-CoV-2-experienced and unvaccinated individuals en-
rolled precluded conducting robust subanalyses for these popula-

In summary, we found the Panbio™ COVID-19 Ag Rapid Test
Device to perform well as a point-of-care test for early diagnosis
of COVID-19 due to the Omicron variant in primary healthcare cen-
ters. Further studies are warranted to evaluate the performance of
this and other RADT for detection of Omicron variant infection in
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Fig. 1. Box-whisker plots depicting RT-PCR cycle threshold values (Cr) (A) and viral
RNA loads (B) in nasopharyngeal specimens collected from COVID-19 patients in-
fected with the Omicron variant testing either positive or negative by the Panbio™
COVID-19 Ag rapid test device (abbott diagnostic GmbH, Jena, Germany). P values
for comparisons are shown.
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