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ARTICLE INFO ABSTRACT

Keywords: Objective: There is a lack of data evaluating performance of antigenic test (AT) for SARS-CoV-2 diagnosis (Ag-
Rapid antigen detection test RDT) in clinical practice, especially in asymptomatic subjects. The main objective of this study was to evaluate
Sars-cov-2 the diagnostic performance of AT compared to Reverse Transcription Polymerase Chain Reaction (RT-PCR) for
Rt-per . .

k i SARS-CoV-2 diagnosis.
Point-of-care testing . . . . - .
COVID19 Methods: StudyCov is a monocentric cross-sectional study. A SARS-CoV-2 screening facility was set up in the

Bordeaux University health campus from October 28th to November 20th 2020. Students willing to have a RT-
PCR test (ARGENE SARS-CoV-2 R-GENE, BioMérieux, France) for SARS-CoV-2 diagnosis were also offered the
Abbott Panbio™ SARS-CoV-2 antigenic rapid test. All participants attending the screening facility with an AT in
addition to RT-PCR and having signed an informed consent were included in the study. The main objective was
to assess performance of AT as compared with RT-PCR in the recruited population. Secondary objectives dealt
with the analysis of the main objective stratified by current symptoms and risk exposure. A sensitivity analysis
with different RT-PCR cycle thresholds was included.

Results: RT-PCR and AT results were available for 692 subjects. Overall sensitivity and specificity of AT tests were
respectively 63.5% (95% confidence interval (CI): 49.0 — 76.4) and 100% (95% CI: 99.4 — 100). In the asymp-
tomatic sub-group, they were respectively 35.0% (95% CI: 15.4% - 59.2%) and 100% (95% CI: 99.3 - 100).
Conclusions: This study shows the poor sensitivity of AT in asymptomatic subjects, specificity being however
excellent. The performance results fall below the World Health Organization recommendation of 80% sensitivity
and question using AT in general population, especially when asymptomatic.

1. Introduction Haute Autorité de Santé (HAS) - the French National Authority for Health

- concluded to an homogeneous good specificity of 98.7% (95% confi-

Rapid identification of SARS-CoV-2 cases is a cornerstone in the
management of the COVID-19 pandemic. Reverse Transcriptase Poly-
merase Chain Reaction (RT-PCR) is the reference test for SARS-CoV-2
diagnosis. In addition, various antigenic tests (AT) have been devel-
oped. They provide test results in about 15 min, which is much shorter
than for RT-PCR tests.

Some studies have compared both RT-PCR and AT performances.
Regulatory health agencies performed meta-analyses of the latter in
order to establish testing recommendations [1-4]. Concerning AT, the
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dence interval (95% CI): 97.3 - 99.4). However, sensitivity was
extremely heterogeneous, from 17 to 97%, depending on the study and
the targeted population, with a pooled sensitivity of 90% (95% CI: 73 -
96) [4]. Therefore, the World Health Organization (WHO) recom-
mended a minimum sensitivity of 80% and a minimum specificity of
97% for AT effective use [3]. However, to date, few studies have been
performed in the general population and in asymptomatic people. This is
of concern as some countries are promoting the use of AT without solid
knowledge about their actual performance [4-7].
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From October 28th to November 20th 2020, a screening center has
been operated in the Bordeaux University health campus (France).
Students willing to be tested for SARS-CoV-2 by RT-PCR were also
offered AT. The objective of this cross-sectional study was to assess the
diagnosis performance of a nasopharyngeal antigenic rapid test
compared to RT-PCR in this population of students and in the subgroup
of asymptomatic subjects.

2. Methods

This study is a monocentric diagnosis cross-sectional retrospective
study. All participants older than 18 years and tested with both AT and
RT-PCR at the screening facility of the Bordeaux University health
campus were included in the study. The index test was the nasopha-
ryngeal Abbott Panbio™ SARS-CoV-2 Ag rapid test. The reference test
was the RT-PCR of N and RdRp genes (ARGENE SARS-CoV-2 R-GENE,
BioMérieux, France) with a maximum cycle threshold (Ct) of 45, the
current standard of care in the Bordeaux University Hospital. Naso-
pharyngeal samplings for both tests were performed simultaneously, in
each nostril. AT and RT-PCR readings were blinded to each other thanks
to different logistic tracks. Testing and reading were performed by
trained teams and the reading was carried out by a single reader
following the manufacturer’s instructions.

The main objective was sensitivity, specificity, positive predictive
value (PPV) and negative predictive value (NPV) of AT compared to RT-
PCR in the whole study population. RT-PCR was considered positive
when both nucleocapsid (N) and RNA-dependent RNA polymerase
(RdRp) genes were detected. Secondary objectives were performances of
AT compared to RT-PCR stratified by current symptoms and risk situa-
tion exposure (over the previous week). Risk situation exposure was
defined as attending a party, practicing team sports or having contact
with another person outside home without a mask over the previous
week. Sensitivity analysis with different RT-PCR Ct was included. We
also compared the Ct of N and RdRp SARS-CoV-2 gene amplifications
among subjects with a positive SARS-CoV-2 RT-PCR test stratified by AT
results and current symptoms.

Subjects with missing RT-PCR or AT results were excluded from the
analysis. Sensitivity, specificity, PPV and NPV confidence intervals were
computed using the exact binomial method. Ct values for N and RdRp
viral genes were compared using Wilcoxon ranked test. Analyses were
performed using R v4.0.0 and the epiR package [8].

3. Results

Subjects’ characteristics are described in Table 1. There was no false-
positive case when considering RT-PCR positive if both genes were
detected. When considering a subject as positive if both genes were
detected, one of which with a RT-PCR Ct < 30, 3 subjects proved false-
positive. Table 2 shows the performance of AT compared to RT-PCR by
subgroup and by positive SARS-CoV-2 RT-PCR definition. Overall
specificity and sensitivity were respectively 100 (95% CI: 99.4 — 100)
and 63.5 (95% CIL: 49.0 — 76.4). In the asymptomatic group, they were
respectively 100% (95%CI: 99.3 — 100.0) and 35.0% (95% CIL: 15.4 —
59.2). Results were similar when considering asymptomatic patients
exposed to a risk situation. Fig. 1 shows the association between AT
result, current symptoms and Ct.

Overall AT sensitivity for subjects exposed to a risk situation and
sensitivity among asymptomatic exposed to a risk situation were,
respectively, 67.6% (95% CI: 49.5 — 82.6) and 36.4% (95% CI:10.9 —
69.2). When considering RT-PCR as positive if both genes were detected,
one of which with a Ct < 30 they were respectively 81.5% (95% CI: 61.9
- 93.7) and 44.4% (95% CI: 13.7 — 78.8).

In this cohort of 692 subjects, 52 had a positive RT-PCR, 47 of which
were considered likely contagious (i.e. 2 genes detected, one of which
with a Ct < 33) [9,10]. Using AT instead of RT-PCR, 19 (36.5%) subjects
would have been missed, including 14 considered likely contagious.
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Table 1
Subjects characteristics. StudyCov study.
AT test
Variables Overall Negative Positive
n 695 658 33
Age (mean (SD)) 22.95 23.00 21.79
(5.52) (5.62) (2.06)
Sex = Male (%) 236 (34.0) 223 (33.9) 11 (33.3)
Type of education (%)
General first year 28 (4.0) 28 (4.3) 0 (0.0)
Physiotherapy 27 (3.9) 25 (3.8) 2(6.1)
Medicine 401 (57.7) 379 (57.6) 19 (57.6)
Nursing 17 (2.4) 16 (2.4) 1(3.0)
Pharmacy 97 (14.0) 93 (14.1) 4(12.1)
Other 125 (18.0) 117 (17.8) 7 (21.2)
Current symptoms = Yes (%) 132 (19.0) 105 (16.0) 26 (78.8)
Symptoms over the previous 2 weeks = 94 (13.5) 80 (12.2) 14 (42.4)
Yes (%)
Risk situation over the previous week 380 (54.7) 356 (54.1) 23 (69.7)
= Yes (%)
Antigenic test * = Positive (%) 33(4.8) 0(0.0) 33(100.0)
Ct N gene ** (mean (SD)) 28.48 34.65 24.18
(6.57) (3.66) (4.30)
Ct RdRp gene ** (mean (SD)) 26.41 30.28 24.19
(4.66) (2.80) (4.03)
N gene detected ** = yes (%) 56 (8.1) 23(3.5) 33(100.0)
RdRp gene detected yes (%) 52 (7.5) 19 (2.9) 33 (100.0)
Both genes detected ** = yes (%) 52 (7.5) 19 (2.9) 33(100.0)

*Missing antigenic test for 4 patients.
**Missing RT-PCR for 6 patients, of which 3 also missed AT.
Both PCR and antigenic test were available for 688 patients.

Among the 20 asymptomatic RT-PCR positive students, 17 were
considered likely contagious. Using AT instead of RT-PCR, 13 (65%)
subjects would have been missed, including 10 considered likely
contagious.

4. DISCUSSION

This study highlights that AT lack sensitivity compared to RT-PCR in
the context of SARS-CoV-2 diagnosis and screening. For the asymp-
tomatic sub-group, two thirds of SARS-CoV-2 cases would be considered
negative by AT even among the likely contagious ones. However, there
was no false-positive in this study thus making AT reliable when posi-
tive. False negative in the asymptomatic people might be explained by
high Ct, as shown in Fig. 1.

Few studies comparing AT and RT-PCR have been conducted in the
general population and in asymptomatic subjects. The Abbot Binax-
NOX™ was compared to RT-PCR in a walk-up population: 84% were
asymptomatic and 3% had a positive RT-PCR [11]. Sensitivity and
specificity were respectively 93.3% (95% CI: 68.1-99.8%) and 99.9%
(95% CI: 99.4-99.9%) for a Ct < 30 case definition. Compared to our
study, the swab was done in both nostrils for both tests, the population
was older and the AT was different. Those differences might partly
explain the performance differences. Another study compared Panbio™
SARS-CoV-2 AG Rapid Test Device with RT-PCR for emergency
units-referred patients, 72.1% of which were asymptomatic [12].
Sensitivity was 73.3% (95% IC: 62.2-83.8%) which is consistent with
our results.

This study is one of the first studies focusing on asymptomatic sub-
jects. The reference test is the one used in the standard of care and both
RT-PCR and AT evaluations were done blinded to each other.

As it is a retrospective study, extensive data about subjects’ charac-
teristics such as comorbidities were not available. Included subjects are
exclusively healthcare students which is relevant as it is a strategic
population in contact with patients but limits the extrapolation of those
findings.

StudyCov highlights lack of antigenic tests sensitivity in a student
population and in a field setting for the use of AT: it falls far below the
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Table 2
Antigenic test performance compared to RT-PCR test for SARS-CoV-2 diagnosis
by RT-PCR Ct. AT performance is shown among different subgroups depending
on RT-PCR positivity definition. 95% CI are computed using the exact binomial
method.

RT-PCR max CT Se [95% Sp [95% NPV PPV [95%
(@] @1} [95% CI] (@]
Overall
2 Genes 63.5 100.0 97.1 100.0
[49.0; [99.4; [95.5; [89.4;
76.4] 100.0] 98.3] 100.0]
N Gene 58.9 100.0 96.5 100.0
[45.0; [99.4; [94.8; [89.4;
71.9] 100.0] 97.8] 100.0]
RdRp Gene 63.5 100.0 97.1 100.0
[49.0; [99.4; [95.5; [89.4;
76.4] 100.0] 98.2] 100.0]
2 Genes + Ct < 23 100.0 97.0 100.0 39.4
[75.3; [95.5; [99.4; [22.9;
100.0] 98.2] 100.0] 57.9]
2 Genes + Ct < 30 76.9 99.5 98.6 90.9
[60.7; [98.7; [97.4; [75.7;
88.9] 99.9] 99.4] 98.1]
2 Genes + Ct < 33 70.2 100.0 97.9 100.0
[55.1; [99.4; [96.4; [89.4;
82.7] 100.0] 98.8] 100.0]
Currently symptomatic
2 Genes 81.2 100.0 94.3 100.0
[63.6; [96.3; [88.0; [86.8;
92.8] 100.0] 97.9] 100.0]
N Gene 78.8 100.0 93.3 100.0
[61.1; [96.3; [86.7; [86.8;
91.0] 100.0] 97.3] 100.0]
RdRp Gene 81.2 100.0 94.3 100.0
[63.6; [96.3; [88.0; [86.8;
92.8] 100.0] 97.9] 100.0]
2 Genes + Ct < 23 100.0 88.2 100.0 46.2
[73.5; [81.0; [96.5; [26.6;
100.0] 93.4] 100.0] 66.6]
2 Genes + Ct < 30 96.2 99.0 99.0 96.2
[80.4; [94.8; [94.8; [80.4;
99.9] 100.0] 100.0] 99.9]
2 Genes + Ct < 33 86.7 100.0 96.2 100.0
[69.3; [96.4; [90.5; [86.8;
96.2] 100.0] 99.0] 100.0]
Currently asymptomatic
2 Genes 35.0 100.0 97.6 100.0
[15.4; [99.3; [96.0; [59.0;
59.2] 100.0] 98.7] 100.0]
N Gene 30.4 100.0 97.1 100.0
[13.2; [99.3; [95.3; [59.0;
52.9] 100.0] 98.3] 100.0]
RdRp Gene 35.0 100.0 97.6 100.0
[15.4; [99.3; [96.0; [59.0;
59.2] 100.0] 98.7] 100.0]
2 Genes + Ct < 23 100.0 98.9 100.0 14.3 [0.4;
[2.5; [97.7; [99.3; 57.9]
100.0] 99.6] 100.0]
2 Genes + Ct < 30 385 99.6 98.5 71.4
[13.9; [98.7; [97.2; [29.0;
68.4] 100.0] 99.4] 96.3]
2 Genes + Ct < 33 41.2 100.0 98.2 100.0
[18.4; [99.3; [96.7; [59.0;
67.1] 100.0] 99.1] 100.0]
Risk situation
2 Genes 67.6 100.0 96.9 100.0
[49.5; [98.9; [94.5; [85.2;
82.6] 100.0] 98.4] 100.0]
N Gene 63.9 100.0 96.3 100.0
[46.2; [98.9; [93.8; [85.2;
79.2] 100.0] 98.0] 100.0]
RdRp Gene 67.6 100.0 96.9 100.0
[49.5; [98.9; [94.5; [85.2;
82.6] 100.0] 98.4] 100.0]
2 Genes + Ct < 23 100.0 96.5 100.0 43.5
[69.2; [94.0; [99.0; [23.2;
100.0] 98.1] 100.0] 65.5]
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Table 2 (continued)

RT-PCR max CT Se [95% Sp [95% NPV PPV [95%
CI] CI] [95% CI] CI]

2 Genes + Ct < 30 81.5 99.7 98.6 95.7
[61.9; [98.4; [96.7; [78.1;
93.7] 100.0] 99.5] 99.9]

2 Genes + Ct < 33 71.9 100.0 97.5 100.0
[53.3; [98.9; [95.3; [85.2;
86.3] 100.0] 98.8] 100.0]

No risk situation

2 Genes 55.6 100.0 97.3 100.0
[30.8; [98.7; [94.8; [69.2;
78.5] 100.0] 98.8] 100.0]

N Gene 50.0 100.0 96.7 100.0
[27.2; [98.7; [94.0; [69.2;
72.8] 100.0] 98.4] 100.0]

RdRp Gene 55.6 100.0 97.3 100.0
[30.8; [98.7; [94.8; [69.2;
78.5] 100.0] 98.8] 100.0]

2 Genes + Ct < 23 100.0 97.7 100.0 30.0 [6.7;
[29.2; [95.4; [98.8; 65.2]
100.0] 99.1] 100.0]

2 Genes + Ct < 30 66.7 99.3 98.7 80.0
[34.9; [97.6; [96.6; [44.4;
90.1] 99.9] 99.6] 97.5]

2 Genes + Ct < 33 66.7 100.0 98.3 100.0
[38.4; [98.8; [96.2; [69.2;
88.2] 100.0] 99.5] 100.0]

Currently asymptomatic

AND Risk situation over
the previous week

2 Genes 36.4 100.0 97.6 100.0
[10.9; [98.7; [95.1; [39.8;
69.2] 100.0] 99.0] 100.0]

N Gene 30.8 [9.1; 100.0 96.9 100.0
61.4] [98.7; [94.3; [39.8;

100.0] 98.6] 100.0]

RdRp Gene 36.4 100.0 97.6 100.0
[10.9; [98.7; [95.1; [39.8;
69.2] 100.0] 99.0] 100.0]

2 Genes + Ct < 23 100.0 99.0 100.0 25.0 [0.6;
[2.5; [97.1; [98.7; 80.6]
100.0] 99.8] 100.0]

2 Genes + Ct < 30 44.4 100.0 98.3 100.0
[13.7; [98.7; [96.1; [39.8;
78.8] 100.0] 99.4] 100.0]

2 Genes + Ct < 33 40.0 100.0 98.0 100.0
[12.2; [98.7; [95.6; [39.8;
73.8] 100.0] 99.2] 100.0]

Se: sensitivity - Sp: specificity - NPV: negative predictive value - PPV: positive
predictive value.

2 Genes: both genes are detected by RT-PCR regardless the Ct.

N Gene / RdRp Gene: N gene / RARp gene is detected.

2 Genes + Ct < x: both genes are detected and at least one of them is detected
with a Ct < x.

WHO performance recommendations of a minimum sensitivity of 80%
[3]. It suggests the need for contextualizing AT use and its higher rele-
vance for symptomatic cases. More studies are needed to find out if those
findings are replicable in different populations. Meanwhile, this study
should help to reevaluate testing policies.

5. OTHER information

StudyCov was conducted by the Bordeaux University Hospital, the
Agence régionale de santé Nouvelle-Aquitaine (Regional Health Agency of
Nouvelle-Aquitaine) and Bordeaux University without any specific
funds. This study received an IRB approval (IRB0O0003888, 7th
December 2020).
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Fig. 1. RT-PCR Ct of RdRp and N SARS-CoV-2 genes by antigenic test result and current symptoms among patients with positive SARS-CoV-2 RT-PCR (n = 52).

Wilcoxon test is used to compare RT-PCR Ct.
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