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On 2 November 2020, during the second wave of severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
infections in Switzerland, specific rapid antigen tests
(RATs) on nasopharyngeal swabs were proposed by the
Federal Office of Public Health (FOPH) as a tool com-
plementary to the SARS-CoV-2-specific gold-standard re-
verse transcription – quantitative polymerase chain reac-
tion (RT-qPCR) test, in order to increase and accelerate the
screening of patients with COVID-19-like symptoms. At
that time, the Swiss Society of Microbiology (SSM) evalu-
ated the performance of 36 different SARS-CoV-2-specific
RATs. The overall sensitivity of the best tests that passed
the FOPH validation criteria, i.e., exhibited a sensitivity of
(i) at least 95% for samples with more than 107 copies/
ml (Ct <23), (ii) at least 90% for samples with more than
106copies/ml (Ct <26), and (iii) at least 80% for samples
with more than 105 copies/ml (Ct <29); and the specificity
was above 99% in ≥200 subjects without SARS-CoV-2 in-
fection [1].

One of the best-performing RATs was the SD Biosensor
(Roche) assay, which exhibited a specificity of about
99.5% and a sensitivity of about 85% in symptomatic out-
patients with a Ct below 29 [1]. In contrast, the sensitivity
of the SD Biosensor test decreased dramatically to only
28% and 33% among subjects without COVID-19 symp-
toms in two independent studies performed in Switzerland
among hospitalised patients [2, 3]. This sensitivity dropped
to 25% and 18%, respectively, in patients with 5 to 7 days
or more than 7 days of COVID-19 symptoms [2].

In March 2021, a new strategy was proposed by the Swiss
public health authorities, aiming at better controlling the
spread of SARS-CoV-2 infection and implemented in
Switzerland on 7 April 2021. This new strategy consists
of significantly increasing the proportion of subjects tested
by promoting testing of self-collected nasal swabs for re-
peated screening of asymptomatic persons outside of any
epidemiological setting (contact or cluster), as announced
by the FOPH on 12 March 2021 on their website. We
wondered whether such antigen tests, which exhibit a
1000-fold lower sensitivity than RT-PCR, may be applied
to asymptomatic subjects outside of any epidemiologically
specific context.

This strategy has been implemented widely in Germany 
and Austria, based on recent studies that compared the per-
formance of a SD Biosensor (Roche) RAT on nasopharyn-
geal versus nasal swabs taken by professionals or patients 
themselves in hospitals [4–8]. In order to have a better idea 
of the RAT performances with self-collected nasal swabs, 
we re-analysed and compiled the results of five different 
studies in which nasal swabbing was evaluated for the SD 
Biosensor (Roche) RAT (table 1, see page 4). 
Four studies were performed in La Charité, Berlin, 
Germany, and one in Amphia Hospital, The Netherlands. 
In summary, data from La Charité clearly show that mid-
turbinate or anterior nasal swabbing are equivalent when 
performed by profession-als [7]. In addition, the authors 
did not detect any impor-tant difference when 
professionals performed nasal mid-turbinate or 
nasopharyngeal swabbing [5]. Self-collected nasal mid-
turbinate swabs and professional nasopharyn-geal 
swabbing were evaluated in three studies [4, 6–8]. All 
three showed a global agreement between self-collect-ed 
nasal mid-turbinate swabs and professional nasopharyn-
geal testing of above 90%, revealing the high potential of 
self-collected nasal mid-turbinate swab testing with RAT. 
The sensitivity of the test falls from 96.6–100% for symp-
tomatic patients with viral loads greater than or equal to 
107, to 80–94% for patients with viral loads greater than 
or equal to105 (table 1). Moreover, the sensitivity dropped 
from 94% in patients who have been symptomatic for less 
than 4 days to below 60% in one of the studies for patients 
who had been symptomatic for more than 4 days. This 
highlights the major importance of the timing of swabbing: 
the sensitivity of the RAT is substantially decreased after 
4 days of symptoms owing to a decreased viral load in 
the nasal mucosa [9, 10]. Notably, studies at La Charité 
(Berlin) included only symptomatic patients, with general-
ly 1 to 4 days of symptoms (table 2). Thus, only the study 
performed at Amphia Hospital [8], in which about 30% of 
patients were asymptomatic, provides some insight into the 
expected performance of the nasal SD Biosensor RAT in 
mixed symptomatic and asymptomatic populations. In the 
Dutch study, the overall performance of the SD Biosensor 
RAT was 62.2% (table 2). Based on the substantial loss 
in sensitivity observed when a third of the population is
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Figure 1: Positive and negative predictive value for prevalence of SARS-CoV-2 using the SD Biosensor rapid antigen test with self-swabbing
by different tested populations.

asymptomatic, we estimate that the overall sensitivity of
such self-collected nasal swab tests in asymptomatic sub-
jects will be drastically lower. Although the negative pre-
dictive value (NPV) of the test remains relatively high with
a prevalence of the disease below 20% (fig. 1), performing
a RAT on asymptomatic people may lead to an increased
rate of false negative tests, which may induce more high-
risk behaviours, such as not wearing a mask, reduced hand
hygiene, etc.

Thus, we think that use of RATs on self-collected nasal
swabs among asymptomatic population may only be useful
to detect highly positive individuals (so-called super-
spreaders), who may spread the virus to many people [11].
However, given the low sensitivity of such antigen-based
assays, such a strategy should only be implemented when
detailed information is provided to the population. In par-
ticular, all barrier procedures should be continued regard-
less of the test result. Indeed, the main goal of the current
preventive measures are to decrease the workload in the
hospitals and prevent saturation of the healthcare system.
Another important limitation of antigen tests is related to
their positive predictive value (PPV) in a low prevalence
setting: with a specificity of 99.5% and a pretest probabil-
ity of 0.5%, the proportion of positive tests that will cor-
respond to a false positive will be of 50% (fig. 1). Such a
very low PPV makes confirmation by RT-PCR of all posi-
tive results necessary. This is a key message in order to en-
sure that all subjects with a positive RAT will go to testing
centres for a confirmatory RT-PCR test.

In conclusion, we think that self-testing should preferably
be used as a screening test for symptomatic patients with
symptom onset within 4 days, or in particular situations
with a high risk of spread in order to detect asymptomatic
patients with a high viral load. The population should be
clearly informed on the limitations of rapid antigen testing
of self-collected swabs, and therefore the necessity to con-
tinue all barrier procedures whatever the RAT result is and
confirm a positive RAT result with PCR testing. This in or-
der to avoid a false sense of security and risky behaviour,
which would lead to the opposite of what is expected from
this screening strategy.

Disclosure statement
No financial support and no other potential conflict of interest relevant
to this article was reported.

Table 2: Data concerning testing of self-collected nasal mid-turbinate
swabs.

La Charité, Ger-
many self-swabbing
data of studies II, II,

IV cumulated

Amphia Hospital,
The Netherlands

Sampling type NMT (self)

Gold-standard NP RT-qPCR on
Roche Cobas or Tib-
Molbiol assay (E
gene and T2 region)

NP Abbot Alinity RT-
qPCR on RdRP and
N-genes or Lab de-
veloped PCR on E
gene

N total 529 1588

% symptomatic Almost 100% 68.70%

Positive gold standard
(n)

113 262

Negative gold stan-
dard (n)

416 1396

≥107 copies/ml (n) 77

Sensitivity ≥107

copies/ml
97.4% (75/77)

95% CI 92.9–98.6%

≥106 copies/ml (n) 93

Sensitivity ≥106

copies/ml
93.5% (87/93)

95% CI 89.4–94.6%

≥105 copies/ml (n) 104

Sensitivity ≥105

copies/ml
88.5% (92/104)

95% CI 84.4–89.4%

Symptomatic 1–4
days (n)

70

Sensitivity sympto-
matic 1–4 days

88.6% (62/70)
95% CI 82.9–89.9%

Symptomatic >4 days
(n)

42

Sensitivity sympto-
matic >4 days

71.4% (30/42)
95% CI 62–73.7%

Overall sensitivity 82.3% (93/113)
95% CI 77.7–84.3%

62.2% (122/262)
95% CI 59.1–63.6%

Overall specificity 99.3% (413/416)
95% CI 98–99.8%

99.7% (1392/1396)
95% CI 99.3–99.9%

CI = confidence interval; NMT = nasal mid-turbinate swab; NP = na-
sopharyngeal swab; self = self-testing Technical sensitivity and speci-
ficity are expressed in percentages. When available, data were strat-
ified according to the viral load of the samples and the duration of
symptoms at the time of the test
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