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Design and manufacture of the evaluation panel

To enable the systematic and comparable decentralized evaluation of numerous RDTs, a
panel of 50 samples was compiled by pooling a total of approximately 500 upper respiratory
specimens from symptomatic patients which had been collected between March and
September 2020 (Panel 1V1). For pooling, dry swabs resuspended in PBS were used, with
only a low number of swabs obtained in medium, resulting in a final concentration of

medium in pools of <20% for each pool, £10% for 38 pools and 0% medium for 25 pools.

Subsequently, up to ten respiratory specimens obtained for routine diagnostics with
different virus loads as determined by real-time PCR were pooled and diluted to a defined
RNA load in PBS. Pools were frozen at -80 °C. Real-time PCR was applied to determine the
RNA load per pool. In vitro RNA (provided by the World Health Organisation WHO) as well as
the quantitative reference material provided by INSTAND were used for quantification
(https://www.instand-ev.de). Finally, the panel covered a range of SARS-CoV-2 RNA from
1.1x10° genomes per mL down to 420 genomes per mL. When Panel 1V1 was used up, hew
pools were generated by diluting the same samples as for Panel 1V1 (except for 4 pools 1-4
that had to be constituted from new clinical specimens collected between October 2020 and
January 2021), resulting in comparable virus loads as determined by real-time PCR, and the
panel was labelled Panel 1V2. Additionally, panel 1V1 was compared to Panel 1V2 with RDT
#3 and RDT #31 and showed identical results. Panel 1V1 and Panel 1V2 have been
extensively used to evaluate the sensitivity of 122 RDTs. As negative control respiratory

specimens obtained by swabbing SARS-CoV-2-negative patients were pooled.

Previous studies revealed that a minimal RNA genome copy humber of 10 genome copies

per mL of specimen represents an amount of infectious virus particles which is required for



successful virus propagation in cell culture. To correlate the pools to potential infectivity by a
specimen, we subjected the pools with >10° genome copies per mL, corresponding to a Cq
value <25, to cell culture. Confirmation of replication-competent SARS-CoV-2 was achieved
by inoculation of VeroE6 cells with the respective pools. Pools containing infectious SARS-
CoV-2 were subsequently titrated on VeroE6 cells. However, even if pools containing higher
amounts of SARS-CoV-2 RNA showed generally higher titres than those with lower genome
numbers, we observed no significant correlation between the genome load and the titre

(data not shown).

The specifications of the 50 pools are listed in the Table below; pools allowing SARS-CoV-2

propagation are marked in bold.

Table: Characteristics of the 50 pools constituting Panel 1V1 and Panel 1V2

Panel Panel
1v1i 1v2

Pool No. cq/RSNIZL ! sulzggec: I::)e:est Pool No. CCI/:Nl:- ! su:jggtec: I::)e:est
1 17.55 1.1E+07 1 17.31 1.31E+07
2 20.54 1.4E+06 2 19.08 3.87E+06
3 20.38 1.6E+06 3 19.62 2.67E+06
4 20.98 1.0E+06 4 20.61 1.35E+06
5 20.28 1.7E+06 5 20.60 1.36E+06
6 20.20 1.8E+06 6 21.21 8.96E+05
7 21.71 6.4E+05 7 22.15 4.70E+05
8 21.95 5.4E+05 8 22.32 4.18E+05
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33 28.96 4.4E+03 33 28.92 4.47E+03

34 27.89 9.1E+03 34 27.82 9.53E+03
35 27.04 1.6E+04 35 26.66 2.12E+04
36 28.13 7.7E+03 36 27.05 1.62E+04
37 30.54 1.5E+03 37 30.13 1.95E+03
38 28.14 7.6E+03 38 29.36 3.31E+03
39 29.76 2.5E+03 39 30.12 1.96E+03
40 27.65 1.1E+04 40 28.19 7.39E+03
41 30.13 1.9E+03 41 30.14 7.39E+03
42 28.43 6.2E+03 42 29.48 3.04E+03
43 31.05 1.0E+03 43 31.61 7.04E+02
44 29.24 3.6E+03 44 29.51 2.98E+03
45 30.10 2.0E+03 45 31.19 9.40E+02
46 31.54 7.4E+02 46 31.34 8.48E+02
47 35.19 6.0E+01 47 34.55 9.34E+01
48 32.06 5.2E+02 48 31.19 9.40E+02
49 35.22 5.9E+01 49 36.04 3.35E+01
50 36.36 2.7E+01 50 35.83 3.87E+01

Quantification Cycle values (Cq values) given in bold indicate that SARS-CoV-2 could be
propagated in cell culture.

Source: Puyskens et al (2021). Establishment of a specimen panel for the decentralised
technical evaluation of the sensitivity of 31 rapid diagnostic tests for SARS-CoV-2 antigen,
Germany, September 2020 to April 2021. Eurosurveillance



Figure 1
Comparative evaluation results of SARS-CoV-2 antigen RDT passing the sensitivity criteria
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1 17,55 1 17,31
20,20 2 19,08
5 20,28 3 19,62
3 20,38 S 20,60
2 20,54 4 20,61
4 20,98 6 21,21
7 21,71 12 2,12
12 21,82 7 22,15
8 21,95 8 22,32
9 22,14 16 22,88
11 22,34 9 23,13
16 22,55 11 23,13
10 22,88 10 23,21
13 23,32 15 24,38
17 24,00 23 24,45
23 24,04 17 24,81
15 24,14 14 24,97
14 24,28 25 25,07
27 25,14 24 25,20
24 25,24 13 25,29
31 25,27 19 25,45
18 25,30 21 25,95
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19 25,50 31 26,24
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22 25,87 32 26,64
20 26,27 35 26,66
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28 27,14 29 27,34
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34 27,89 34 27,82
36 28,13 20 28,19
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2 28,43 33 28,92
30 28,86 38 29,36
33 28,96 20 29,46
44 29,24 42 29,48
25 29,70 a4 29,51
39 29,76 39 30,12
15 30,10 37 30,13
41 30,13 41 30,14
37 30,54 45 31,19
43 31,05 48 31,19
46 31,54 46 31,34
48 32,06 43 31,61
47 35,19 47 34,55
49 35,22 50 35,83
50 36,36 49 36,04
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31 25,27 19 25,45
18 25,30 21 25,95
26 2547 27 26,12
19 25,50 31 26,24
21 25,54 26 26,32
2 25,87 32 26,64
20 26,27 35 26,66
32 26,44 36 27,05
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40 27,65 22 27,42
34 27,89 34 27,82
36 28,13 40 28,19
38 28,14 18 28,33
42 28,43 33 28,92
30 28,86 38 29,36
33 28,96 20 29,46
44 29,24 42 29,48
25 29,70 a4 29,51
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45 30,10 37 30,13
41 30,13 41 30,14
37 30,54 45 31,19
43 31,05 48 31,19
46 31,54 46 31,34
48 32,06 43 31,61
47 35,19 47 34,55
49 35,22 50 35,83
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Figure 2
Comparative evaluation results of SARS-CoV-2 antigen RDT missing the sensitivity criteria
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