
CTSB enables the next step of normal life to resume:  
Usage of LumiraDx SARS-CoV-2 Ag Pool Test supports opening 
strategies for social events in Germany

The Corona Test Station Berlin (CTSB)

CTSB is a project initiated by several partner 
organisations including event managers, physicians 
and other key players of the German health system. 
Among them are the main project leaders Arne Fritsche 
(Executive Director CTSB Medical GmbH) and Matthias 
Stieler (Research & Development CTSB Medical GmbH). 
Fritsche and Stieler have created an outstanding test 
concept that utilises QR-code registration on their 
homepage and integrates a fully automated process 
using the LumiraDx SARS-CoV-2 Antigen and Antigen 
Pool Tests on the LumiraDx Platform, a highly sensitive 
test system that is able to detect 10-30 % of individuals 
potentially missed by SARS-CoV-2 antigen lateral flow 
tests1–6, and that in addition is less prone to errors as no 
manual interpretation of test results is required. Their fully 
digital test concept not only allows people to attend 
large events like basketball matches or film festivals by 
being tested for SARS-CoV-2 infection, but also enables 
thousands of people to be tested in a short period of 
time directly before the event starts.

It works by getting people to register online for a test 
on their homepage. In turn, the system generates a 
QR-code which is handed out to the customers by 
email. The QR-code is scanned at the testing site prior 
to running the test, which enables the test result to 
be sent securely to each customer once the test is 
completed. After the code is scanned, a nasal swab 
is collected and analysed for SARS-CoV-2 antigen. 
Depending on the number of waiting individuals, the 
samples are analysed either using the LumiraDx SARS-
CoV-2 Antigen Test for individual samples or using the 
LumiraDx SARS-CoV-2 Antigen Pool Test, which allows 
for groups of up to 5 individuals to be tested on one 
test. This is therefore ideal for bigger events where the 
prevalence of COVID-19 is expected to be low, and 
people are required to have a recent negative antigen 
test result to gain entry. As part of prevention strategies, 
the pool test is ideal for testing groups of attendees 
arriving by car or charter bus directly before the event.  
Testing such groups of people can potentially reduce 
the risk of passing on infections at events, as contact 
with other, unfamiliar visitors before entering the event, 
e. g. in the queue while waiting for their test, can be 
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prevented. CTSB has developed and delivered proof 
of concept of an organizational and digital means to 
efficiently test thousands of arriving event guests in a 
one-stop solution, using their event tickets combined 
with the scalability of LumiraDx technology and the 
LumiraDx SARS-CoV-2 Antigen Test. After the test is 
completed, people are informed about their results via 
email. If the result is negative, a cryptographic digital 
test certificate, a QR-code called BärCODE, developed 
and issued by Charités “Berlin Institute of Health” and/
or the national Corona Warn App cryptographic QR-
code is generated and sent to the individual in the 
mail. Usage of these QR-codes avoids false certificates 
that might cause multi-spreading events and can be 
scanned directly when entering any event. If a SARS-
CoV-2 Ag Pool Test result is positive, the individual 
receives the notification of a positive pool test via email 
and is requested to attend for retesting with a SARS-
CoV-2 antigen individual test. In addition, a positive test 
result leads to blacklisting tickets until retesting shows 
a negative result. If the subsequent test is negative 
people are allowed to enter the event, if the individual 
test is positive, the affected individual is requested 
to isolate at home and verification of the test result 
with a PCR test is required. In parallel, the local health 
system will be informed automatically by the digital 
infrastructure implemented in the test concept. This 
institution organises the retesting with PCR to verify 
the antigen test result, as well as contact tracing and 
isolation in case of a SARS-CoV-2 positive PCR result. 

The LumiraDx SARS-CoV-2 Ag Pool Test 

The LumiraDx SARS-CoV-2 Ag Pool Test is a rapid 
microfluidic immunofluorescence assay for the 
qualitative detection of the nucleocapsid protein 
antigen in nasal or nasopharyngeal swab specimens 
pooled from up to 5 individuals suspected of COVID-19 
or up to 5 asymptomatic individuals. Used with the 
LumiraDx Platform, the test offers a rapid, scalable, 
and cost-effective screening solution for potentially 
infectious individuals, that in addition offers a 
connectivity tool for direct transfer of test results to a 
compatible software solution.
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CTSB tested over 10000 people with the LumiraDx 
SARS-CoV-2 Ag Pool Test in 2 months 

In May and June 2021, CTSB tested 24180 people for 
SARS-CoV-2 antigen with products from LumiraDx to 
allow entry to several social events such as the ALBA 
basketball matches, soccer matches such as the DFB 
finals, or the Berlinale Film Festival. Among them, 10543 
individuals were tested with the LumiraDx SARS-CoV-2 
Antigen Pool Test in 2836 pools. Of these, 15 pools were 
positive and consequently required re-testing of 54 
individuals. Due to the current valid data protection 
guidelines, it was unfortunately not possible to 
determine whether the individuals who were previously 
tested positive by pools could also be verified in the 
individual antigen tests (but observationally, at least 
one positive was confirmed per pool by individual 
testing). With this taken into account, it is not possible to 
reproduce the exact number of SARS-CoV-2 Ag positive 
individuals that have been analysed with the pool 
test, therefore calculation of exact prevalence was 
not possible, however the prevalence was estimated 
in both groups according to the range of potential 
numbers of positives. However, the prevalence range 
estimated for the single test 0.20-0.30 % (95 % CI* 0.14-
0.41 %) overlaps with the estimated prevalence for 
pooled tests 0.14-0.51 % (95 % CI 0.09-0.67 %), therefore, 
the prevalence is comparable for both products. 

*CI: Confidence Interval

Estimated specificity of the LumiraDx SARS-CoV-2 
Antigen Pool Test is excellent

In the observed setting, the estimated specificity for 
the LumiraDx SARS-CoV-2 Antigen and Antigen Pool 
Test was excellent. For both tests, a very low number 
of positives was observed. Even if all of those samples 
would be classified as false positives, the resulting 
negative percent agreement (NPA) would be even 
higher than that stated by the manufacturer (NPApool = 
99.5 %, NPAsingle = 99.7 %, NPAmanufacturer = 98.8 %). 

The LumiraDx Platform in combination with the 
LumiraDx SARS-CoV-2 Antigen and Antigen Pool Test 
is easy to use and results in a very low error rate

In accordance with the current German testing 
strategy, non-healthcare professionals were trained 
on how to correctly collect swabs from individuals 
and how to perform the test. After this, they were 
considered to be trained staff as per the LumiraDx 
Product Insert and were therefore allowed to 
use IVDs with CE for professional use, such as the 
LumiraDx Platform and related tests. The platform was 
considered as easy to use by the staff because over all 
measurements only 409 errors occurred.  This reflects a 
total error rate of only 2.42 % (Table 1). Further, the error 
rate was slightly higher in single tests (2.46 %) compared 
to pool tests (2.24 %) but did not reach significance. The 
platform was also deemed to be very intuitive by staff. 

Total Single test Pooled test

Number of errors 409 344 65

Number of runs (n test strips valid measures) 16473 13637 2836

Number of runs (valid measures + errors) 16882 13981 2901

Error rate in % 2.42 2.46 2.24

Table 1: Error rate detected over 2 months at the CTSB.
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A more detailed look on the underlying error codes 
revealed that 63 % of all errors were based on handling 
errors and 37 % were caused by technical issues (strip or 
instrument error) (Figure 1). In summary, the overall error 
rate of 2.4 % can be further divided into 0.9 % errors 

caused by technical reasons and 1.5 % for handling 
issues only. The most common user error was timeout 
that occurred after sample application, where the door 
of the device was not closed within the required 10 
seconds after sample detection. 

Figure 1: Different errors which occurred over 2 months observation time. Results are presented as % of total errors based on different 
error codes produced by the device.

Use of LumiraDx SARS-CoV-2 Antigen Pool Test saved 
time and costs 

Based on the numbers of used test strips, tested 
individuals, and the currently applicable pricing in 
Germany, the use of the LumiraDx SARS-CoV-2 Antigen 
Pool Test saved 65.4 % of costs for test strips which 
corresponds to 123107 €, when compared to testing all 
individuals using the LumiraDx SARS-CoV-2 individual 
tests. 

In addition, as the individual testing takes more time 
than the pool testing, calculations revealed that 191 
additional working days would have been required if 
all individuals who were tested by pool tests had been 
tested with individual tests instead. This represents 
additional workforce/staffing of 4.3 employees based 
on the duration of the observation of 2 months, further 
increasing the overall cost of the operation. 

Conclusion

The LumiraDx SARS-CoV-2 Antigen Pool Test is an easy 
to use, efficient, and cost & time saving SARS-CoV-2 
Antigen Test that demonstrated outstanding usability 
and utility in a real life setting with more than 10000 
individuals tested. The observed low error rate, good 
performance, and intuitive, easy handling, shows it 
represents a useful tool for screening settings such as 
access control at social events where a high number of 
individuals need to be tested in a short time frame, and 
when a low prevalence of COVID-19 is expected. 
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