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MANY RAPID TESTS DETECT OMICRON
Results from the Paul-Ehrlich-Institut and Robert Koch-Institut
(RKI) on the Ability of Rapid Antigen Tests to Detect the
Omicron Variant
High quality rapid antigen testing is an important tool in the fight against the
SARS-CoV-2 pandemic. In October 2020, the Federal Ministry of Health (BMG)
gave the Paul-Ehrlich-Institut the task of assessing the sensitivity of SARS-CoV-2
antigen tests that are reimbursable under the Coronavirus Test Ordinance
(Coronavirus-Testverordnung, TestV) 1, because the performance data
communicated in the manufacturer's package leaflets was heterogeneous and in
some cases incomprehensible.
The evaluation of antigen tests by the Paul-Ehrlich-Institut and the Robert KochInstitut (RKI) was based on the detection of defined viral loads, regardless of the
clinical diagnostic background, and strictly followed a standardised procedure.
The nucleocapsid protein (N protein) is the target antigen for the vast majority of
antigen tests (> 98%). The Omicron variant of the SARS-CoV-2 coronavirus, which
is now the dominant variant in Germany, differs from previous variants in just a few
of the N protein sites. Antigen tests were therefore carried out to determine
whether the Omicron SARS-CoV-2 virus variant is detected analogously to
previous virus variants, thereby ensuring the reliability of the test results against
the currently dominant variant in Germany (see “Background” below). This
analysis was not about a re-evaluation of the previously extensively tested
sensitivity of the tests.
Twenty different SARS-CoV-2 rapid antigen tests were selected for the study to
determine whether they recognise the Omicron variant as well as they recognise
the original variant (wild-type virus) and the Delta variant. The results could then
be transferred to similarly designed rapid antigen tests, provided that test design
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information was available for each test. This is scientifically possible because the
test composition of many of the more than 600 tests offered on the European
market is identical or at least very similar. The tests can thus be grouped together,
in particular with regard to the binding sites (epitopes) of the antibodies used to
detect the N protein.
The analysis with focus on the SARS-CoV-2 Omicron variant included:
1. Determination of the detection limit of 20 rapid antigen tests, each with six
dilutions of inactivated cell culture virus of the Omicron variant or of the
original variant with a defined virus concentration of around 106 copies per ml
(corresponding to Ct=25), which was determined by means of RT-PCR.
2. Comparison of the ability to detect Omicron variant (N=11) and Delta variant
(N=4) in pooled clinical swab samples with a defined viral concentration.
3. Comparison of the sensitivity differences determined for the Omicron variant
between the 20 tests with the sensitivity data previously determined in a
comparative evaluation with pre-Omicron variants conducted by the PaulEhrlich-Institut.
4. Bridging test on the basis of the binding sites of the antibodies (epitopes) used
on the N protein of SARS-CoV-2 as specified by the manufacturers. Transfer
of the results to analogous tests.
Summary of Results
Overall, the results of the experimental analysis showed no evidence of a reduced
sensitivity to Omicron in the rapid antigen tests examined, regardless of the
sample type. In the 20 rapid antigen tests selected to be tested, the sensitivity
differences between the tests determined in the previous evaluation by the PaulEhrlich-Institut and RKI with earlier SARS-CoV-2 variants were also confirmed for
the Omicron variant.
During this time, the Federal Institute for Drugs and Medical Devices (BfArM),
which was still responsible up to and including 25 May 2022, asked the
manufacturers of the SARS-CoV-2 rapid antigen tests on the market in Germany
to provide details of their test designs, in particular the recognition sequence in the
SARS-CoV-2 N protein. This data made it possible to transfer the results of the
exemplary study on the sensitivity of the Omicron test from the 20 tests analysed
to additional tests with a similar test design (bridging). When transferring results,
each test design is checked to determine whether the binding sites of the
antibodies are directly affected by the amino acid changes of the N protein of the
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Omicron variant, which are in any case very rare, or whether they could be
indirectly affected, meaning that they are closely located to a mutation.
Analysis of the test design of the antigen tests showed that the vast majority of
tests (> 90%) use target regions on the N protein that are not affected by the
Omicron mutations. 2 For most rapid antigen tests, there is therefore no concern
that Omicron should be less well detected because of design-related mutations.
Manufacturers must prove through additional studies that any tests that may be
affected by mutations of the N protein are suitable for detecting Omicron.
With the update of the "Minimum criteria for SARS-CoV-2 antigen tests pursuant to
section 1 para 1 sentence 1 of the TestV: Rapid antigen tests" 3 from 15 March
2022, detailed information on the test design is now required. This information also
makes conclusions on test sensitivity for future dominant circulating SARS-CoV-2
variants possible.
It is also possible to use this approach to check whether future variants can be
detected by the antigen test.
Overall, antigen detection for the Omicron variant also seems to correlate directly
with the viral load, with positive antigen findings reflecting the replication capacity
in cell culture and thus potential infectivity [1].
The Paul-Ehrlich-Institut’s results correspond to the results from analyses
presented in other publications, which gave no indication of reduced sensitivity for
the rapid antigen tests studied in their detection of the Omicron variant [literature
references 1-13].
Background – Discussion On The Reliability of Antigen Tests For Detection
of the SARS-CoV-2 Omicron Variant
A precautionary warning from the US Food and Drug Administration (FDA) on 28
December 2021 had led to concerns that some SARS-CoV-2 diagnostics (PCR
tests, antigen tests) were not sensitive enough with regard to the detection of the
Omicron variant and that the presence of an Omicron infection could lead to false
negative test results in many cases. This was later confirmed for some PCR tests.4
The US FDA later stated that initial laboratory tests with heat-inactivated samples
www.pei.de/SharedDocs/veranstaltungen-events/EN/2022/2022-03-24-press-briefing-antigentests.html
3
www.pei.de/SharedDocs/Downloads/EN/newsroom-en/dossiers/minimum-criteria-for-rapid-sarscov2-antigen-tests.pdf
4
www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-december-282021
2
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for some of the antigen tests available in the USA provided detection of the
Omicron variant that was comparable to other virus variants, whereby
investigations with patient samples with intact viruses were announced. A
published study by the National Institute of Health (NIH), with which the FDA
cooperates closely, following the warning mentioned above, has now made the
conclusion that the Omicron variant is detected by the tests examined just as well
as the Delta variant. [2]
Other publications describe a reduced sensitivity to the Omicron variant for
individual rapid antigen tests. For example, a publication by a working group from
Geneva showed a reduced sensitivity to the Omicron variant in individual rapid
antigen tests both for cell culture samples and for clinical samples [14], while the
publication by a group from Munich found an analogous test sensitivity for clinical
samples (in contrast to that in cell culture samples) for additional tests. A group
from Würzburg summarised their experience in the multi-year routine use of three
different rapid antigen tests and reported an underestimation of Omicron in
samples of high virus concentrations. However, these observations were not
differentiated by test.
Various studies on the sensitivity of SARS-CoV-2 diagnostics often produce
different conclusions. [15;16] Widely varying results on the sensitivity of rapid
antigen tests in particular have been published.
The reasons for this can be manifold, e.g. differences in the study population from
which clinical samples were examined, motivation for testing, differences in the
method of sampling, sample characterisation (PCR method(s) and their
calibration), conditions of sample storage and preparation and/or in the test
procedure itself.
In order to be able to compare results in a serious manner, the Paul-Ehrlich-Institut
believes that a standardised test approach is necessary, as was chosen in the
previous investigations of rapid antigen tests by the Paul-Ehrlich-Institut together
with the RKI. Such an approach includes well-characterised study populations, a
uniform examination methodology (same PCR method, standardised calibration),
uniform sample storage and uniform test procedure.
Several publications confirm the experience of the Paul-Ehrlich-Institut that, in
particular, non-uniform storage conditions and freezing/thawing cycles of the
samples can lead to variability in the results [17;18,19,20]. From the point of view
of the Paul-Ehrlich-Institut, this could explain the discrepancies in some published
studies.
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Furthermore, the Paul-Ehrlich-Institut has observed quite large fluctuations in test
sensitivity between different batches of the same rapid antigen test. This could be
a further explanation for discrepancies in the results of particular tests in different
studies (different working groups).
Due to the legal situation up to and including 25 May 2022, pursuant to the IVD
Directive 5 or the Medical Devices Act 6, there was no independent batch testing of
SARS-CoV-2 tests planned (see below for background – legal framework
conditions). Manufacturers were able to make changes to the test themselves at
any time and without verification.
The evaluation by the Paul-Ehrlich-Institut and the Robert Koch-Institut is based
on a coordinated and standardised approach that ensures the best possible
comparability of the data. More than 250 antigen tests have been evaluated since
October 2020. 7 Tests that are structurally identical to the evaluated tests are
additionally marked within the online list. 8 This means that over 329 of the 610
registered tests are covered by the Paul-Ehrlich-Institut's evaluation. (As of 21
April 2022) These include tests available in Germany to give consumers a
selection to choose from and to guarantee an adequate supply.
The value of the comparative evaluation is also demonstrated by the fact that
many of the results were included in the EU Health Committee's HSC list of
Mutually Recognised Rapid Antigen Tests in the EU (91% of all tests) 9. (as of 8
April 2022)
Possible differences in sensitivity in Omicron diagnosis due to biological changes
in comparison to earlier variants (infection, replication kinetics, replication sites,
localisation) are not directly related to the performance of the antigen tests.
Overall, antigen detection for the Omicron variant also seems to correlate directly
with the viral load, with positive antigen findings reflecting the replication capacity
in cell culture and thus potential infectivity. [8]
Background – Legal Framework
Pursuant to the EU IVD Directive valid up to and including 25 May 2022, the
manufacturers of SARS-CoV-2 antigen tests were able to affix a CE marking to
their test themselves without official inspection. Any changes, such as the
possibility of or obligation for an official review, was only possible beginning on 26
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX%3A31998L0079
www.gesetze-im-internet.de/mpg/ (German only)
7
www.pei.de/antigen-tests
8
www.bfarm.de/EN/Medical-devices/Tasks/Special-topics/Antigen-tests/_node.html
9
https://ec.europa.eu/health/system/files/2022-05/covid-19_rat_common-list_en.pdf
5
6
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May 2022, the date of application of the IVD Regulation 10. However, a further
transitional period of three years is planned (27.05.2025). There is currently a
shortage of notified bodies and the EU reference laboratories provided for in the
regulation have not yet been nominated. 11 The Paul-Ehrlich-Institut will apply as
soon as possible as one of these EU reference laboratories.
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