
Genes & Diseases (2024) 11, 101151
Available online at www.sciencedirect.com

ScienceDirect

journal homepage: www.keaipubl ishing.com/en/ journals /genes-diseases
RAPID COMMUNICATION
Efficacy of rapid antigen self-testing for
SARS-CoV-2 screening: Real-world evidence
from a prospective cohort study
Antigen rapid diagnostic tests (Ag-RDTs) have been consid-
ered and implemented as an important diagnostic and
screening tool to identify SARS-CoV-2 infections in com-
munity settings.1 Ag-RDTs are less sensitive, particularly in
asymptomatic populations, compared with laboratory-
based viral nucleic acid amplification tests (NAATs) such as
reverse transcription polymerase chain reaction (RT-PCR).2

However, taking into account the facts that Ag-RDTs are
effective for identifying most contagious individuals, they
are faster and less expensive than RT-PCR, as well as that
RT-PCR could produce positive results for weeks to months
after the infection,2 WHO recommends Ag-RDTs be offered
as COVID-19 self-testing for screening purposes in addition
to professionally administered testing services regardless of
the community transmission level.1 Although Ag-RDTs have
been utilized in mass screening in Slovakia and Liverpool,2

there is a dearth of real-world evidence from prospective
cohort studies on the efficacy of Ag-RDT self-testing in
comparison to RT-PCR due to the challenges in performing
both testing consecutively at the same time over the
follow-up. The study aims to evaluate the effectiveness of
rapid antigen self-testing for screening SARS-CoV-2.

The strict zero-COVID policy in China was loosened on
December 7, 2022, when the new guidelines on COVID-19
were issued, after which SARS-CoV-2 infections surged.
With no mass RT-CPR testing being organized by the gov-
ernment anymore, it is important to evaluate Ag-RDTs as an
alternative screening tool in the application with real-world
data. During the COVID-19 outbreak, 17,655 residents of
the Chongqing Medical University campus were isolated and
subjected to Ag-RDT self-testing (M&D Covid-19 Antigen
Rapid Test, Chongqing M&D Biotechnology, Chongqing,
China) three times a day and daily RT-PCR testing (COVID-
19 Multiplex RT-PCR Kit, Shengxiang Biotechnology, China,
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registration no. 20203400064) between November 11 and
November 28, 2022. A total of 26 (0.15%) were infected and
tested positive by both Ag-RDT and RT-PCR; the rest
consistently tested negative by both Ag-RDT and RT-PCR.
The figure depicts the timeline of testing positive by Ag-
RDT, sample collection for RT-PCR, and receiving positive
RT-PCR results in COVID-19 cases. The mean turnaround
time for RT-PCR was 13.39 h (standard deviation/SD: 4.74).
For cases whose RT-PCR sample collection occurred before
Ag-RDT (nZ 20), the mean time between sample collection
of these two tests was 15.39 h (SD: 5.15); it was 5.35 h if RT-
PCR sample collection occurred after Ag-RDT (n Z 6).
Among the 26 cases, 16 (61.5%) had positive RT-PCR results
on average 3.81 h (SD: 3.33) before testing positive by Ag-
RDT; four had positive Ag-RDT results while awaiting their
RT-PCR results after having their sample collected, while
six cases (23.1%) had positive Ag-RDT results before positive
RT-PCR results. The mean time for having positive Ag-RDT
results prior to positive RT-PCR results was 13.32 h (SD:
8.35).

The positive agreement between Ag-RDT and TR-PCR
was 82.4% (14 out of 17, 95% CI: 56.6%e96.2%) in a 6-h time
interval between receiving the results of RT-PCR and Ag-
RDT, 100.0% (23 out of 23, 95% CI: 85.2%e100.0%) in a 12-h
time interval, and 100.0% (25 out of 25, 95% CI: 86.3%e
100.0%) in a 24-h time interval. There was a trend for the
cycle thresholds (Ct) value to decrease with increasing time
intervals (Pearson correlation coefficient: N
gene Z �0.413, P Z 0.0448; ORF1lab gene Z �0.466,
P Z 0.0216), suggesting a dose-response relationship in
which the lower the Ct value, the earlier the Ag-RDT was
positive ahead of RT-PCR.

While it is difficult to determine the false-positive rate
of Ag-RDTs in mass testing due to the lack of confirmatory
RT-PCR results, with such data available we found no false
positive of the Ag-RDT. Our observation that 10 out of 26
cases tested positive by Ag-RDT prior to obtaining their RT-
behalf of KeAi Communications Co., Ltd. This is an open access
by/4.0/).
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Figure 1 Time of testing positive by Ag-RDT and RT-PCR among COVID-19 cases.
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PCR results suggests that the potential for using Ag-RDTs
when viral prevalence is relatively high could be much more
promising than previously reported. The city-wide rapid
antigen testing pilot in Liverpool, UK revealed that about
10% of persons with high viral loads were missed.3 We found
no false negative of the Ag-RDT as all cases confirmed by
RT-PCR also tested positive by Ag-RDT. Since false negative
results of Ag-RDTs could occur in the early stage of the
infection when the viral load is low, Garcı́a-Fiñana et al4

proposed that serial antigen testing for those people could
improve sensitivity. This approach was used in our investi-
gation which might have helped to lower the possibility of
false negative. Although Ag-RDTs are less sensitive than RT-
PCR, the better sensitivity of Ag-RDTs in samples with lower
Ct values3 was also evidenced in our investigation.

Screening is central to helping the societies to re-open
and contain the SARS-CoV-2 transmission.5 In order to
efficiently reduce viral transmission in the population,
testing frequency and turnaround time are as crucial as
test sensitivity.5 Although the hospital gave our samples
priority for testing, it still took more than 13 h on average
to receive the RT-PCR result. In our investigation, 38.5% of
cases were aware of the infection based on their antigen
test results at least 6 h before RT-PCR confirmation. Since
we found that the Ag-RDT performed as well as RT-PCR to
identify infections, coupled with Ag-RDTs being quick and
inexpensive, Ag-RDT self-testing can ease the excessive
demand for and heavy dependence on RT-PCR testing,
thus reducing the economic and societal costs of mass
testing.
The use of Ag-RDTs in conjunction with RT-PCR allowed
us to identify infected persons and isolate their close con-
tacts early, thus decreasing the secondary attack rate
among close contacts residing on the university campus (11
infected out of 57 close contacts, 19.3%), as compared with
their counterparts living in Yuzhong District of Chongqing
Municipality where the university is located (1225 infected
out of 2286 close contacts, 53.6%). Ag-RDT self-testing at
regular intervals therefore could help to flatten the curve
of new infections, preventing the overflow of COVID-19
patients into hospitals and the collapse of the healthcare
system. With new infections on the rise after the lifting of
restrictions, the latter is particularly important in China,
where there are large urban-rural disparities in the avail-
ability and quality of healthcare Figure 1.
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