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Scope
To demonstrate that the performance of the assay (analytical performance and diagnostic performance) is in

accordance with the directive 98/97/EC and the standard DIN EN 13612:2002.
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Responsible manufacture

Nal von minden GmbH

Product
COVID-19 IgG/IgM Rapid Test
Test for qualitative detection of anti—-SARS—CoV-2 and IgM in human whole blood, serum or plasma specimens

Format; cassette, single pouched and derived variants
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Sample Material



Whole blood, serum, plasma
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1. Analytical Performance

1.1 Variability



A combined Intra— and Inter-LOT variability study was performed in order to determine the reproducibility and

repeatability of the results obtained with the nal von minden COVID-19 IgG/IgM test.

Testing procedure

IgG—positive, IgM positive and one negative control sample were tested on the test cassettes from three different
production LOTs (COV2002001-R, COV2002002-R, COV2002003-R). For each sample and production LOT, 10
measurement repetitions were performed.

All rest were performed as described in the package insert.

Results

The results of the variability experiments are shown in table 1.
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Table 1: Results of the variability study
Repetition LOT1:COV2002001-R  LOT2:COV2002002-R  LOT3:COV2002003-R
Neg. IgG Pos. IgM Pos.

Conclusion

All performed tests with positive samples yield positive results, regardless of test repetition number of production
LOT. The same consistent results are obtained with the negative control sample.

In conclusion, the experiments show that the variability of the test performance is very low and will not interfere with

the generation of correct test results.
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1.2 Analytical sensitivity
Aim

The aim of the study was to assess the minimum detection limit of the nvm COVID-19 IgG/IgM test.

Testing procedure

To determine the minimum detection limit of the device, an anti—-SARS—-CoV-2 IgG and IgM-positive sample was
diluted with negative serum in the following steps: 1:2, 1:4, 1:8, 1:16, 1:32, 1:64, 1:128, 1:256, 1:512. The different
dilutions were then tested with three production LOTs of the num COVID-19 rapid test (COV2002001-T,
COV2002002-T and COV2002003—-T). For each LOT and sample, there repetitions were tested.

The tests were performed according to the procedure described in the package insert.

Results

The results of the dilution series testing are shown in table 2 and 3.
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Table 2: Results of the dilution series tests, IgM test line
Dilution  LOT1:COV2002001-T LOT2:COV2002002-T LOT3:C0V2002003-T
Original
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Table 3: Results of the dilution series tests, IgG test line
Dilution  LOT1:COV2002001-T LOT2:C0OV2002002-T LOT3:COV2002003-T

Original

Conclusion
In the study shown above, the highest dilution that still let to positive IgM test results is 1:256. For IgG detection,

the highest tested dilution still leading to positive results was 1:64.
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1.3 Analytical specificity
The analytical specificity of the results obtained with the nal von minden COVID-19 IgG/IgM test was examined to
show that it is unlikely to obtain false results caused by chemical substances, proteins or pathogens which might be

present in the sample material.
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1.3.1 Interference testing
Aim
This study demonstrates that common substance that are naturally present or might be artificially introduced in the

sample material do not interfere with the correct result generation.
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Testing procedure

The tested potentially interfering substances were spiked into negative serum samples. Each test was performed
with cassettes from three different production LOTs (COV2002001-R, LOT2:C0V2002002-R, LOT3:C0V2002003-R).
For each LOT, three repetitions were tested.

All tests were performed according to the procedure described int the package insert.
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Results

The results of the interference study experiments are shown table 4.
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Table 4: Results of the Interference study

COVID-19 IgG/IgM LOT1:COV2002001-R  LOT2:COV2002002-R  LOT3:COV2002003-R
Analyte  Concentration  Negative  Negative  Negative
Acetaminophen 20mg/dl

Caffeine  20mg/dI

Albumin 2g/dl

Acetylsalicylic Acid 20mg/dl

Gentisic Acid  20mg/dI

Ethanol 1%

Ascorbic Acid 2g/dl

Creatine 200mg/d

Bilirubin  1g/dl

Hemoglobin 1000mg/dI

Oxalic Acid 60mg/ di

Uric acid 20mg/dl
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COVID-19 IgG/IgM LOT1:C0V2002001-R LOT2:COV2002002-R LOT3:COV2002003-R
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TOFOUER 20mg/dl
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228 60mg/dl

FREE 20mg/dl

Conclusion

No interference was observed with any of the tested potentially interfering factors. All tested samples yielded
consistent negative results. There was no difference between the three different production LOTs.

The nvm COVID-19 IgG/IgM test thus can be considered resistant to interference from other common substances

present in the sample material.
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1.3.2 Cross reactivity
Aim
The purpose of this study was to test for cross reactivity with other antigens that might be present in same material.

It should demonstrate that the test specifically detects anti—-SARS-CoV-2 IgG and IgM.
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Testing procedure



Cross reactivity was investigated by testing negative serum samples that had been spiked with 12 different antigens.
All samples were tested in triplicate on test cassettes from three different production LOTs.

The testing procedure was done as described in the package insert.
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Results

The results of the cross reactivity experiments are shown in table 5.
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Table 5: Results of the cross reactivity experiments
Potential cross reactant  COV2002001 COV2002002 COV2002003
3 anti-influenza A virus

3 anti-influenza B virus

3 anti-RSV

3 anti-Adenovirus

3 anti-HBsAg

3 anti—Syphilis

3 anti-HCV

1 anti—-SARS-CoV

10 HAMA

30 RF
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Conclusion

A positive result was observed for the single tested anti-SARS—CoV-positive sample. Given the close relationship
and structural similarity of SARS-CoV and SARS-CoV-2, this result could be expected. Furthermore, 2 out of 30
rheumatoid factor samples gave positive results. Not false positive results were created by any of the possible cross
reactants.

Therefore, the study shows that the nvm COVID-19 IgG/IgM rapid test will usually not create false positive results if

antibodies against unrelated pathogens are present in the sample material.
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1.3.3 Anticoagulant equivalence study
Aim
The aim of this study was to show that the performance of the nal von minden COVID-19 IgG/IgM rapid test is

independent of the used anticoagulant.
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Testing procedure

To show that the nvm COVID-19 IgG/IgM test can be used with different common anticoagulants, anti—-SARS-CoV-
2—-negative whole blood— and plasma samples are tested in combination with either K2EDTA, sodium citrate, potassium
citrate, sodium heparin, lithium heparin or sodium oxalate.

Each result was read at 10 and 20 min. In addition, the background coloration was recorded. Besides the double

reading, the test was performed as described in the package insert.
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Results

The results of the anticoagulant equivalence study are shown in table 6.
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Table 6: Results of the anticoagulant equivalence study
Repetition Time  Serum(blank)
K2EDTA, sodium citrate, potassium citrate, sodium heparin, lithium heparin, sodium oxalate.

Plasma WB
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Conclusion

None of the used anticoagulants interfered with the generation of correct negative results in this study. No potentially
obstructive background coloration was observed. Therefore, K2EDTA, sodium citrate, potassium citrate, sodium
heparin, lithium heparin and sodium oxalate can be recommended as anticoagulants for whole blood— and plasma

samples.
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2. Diagnostic performance

2.1 Accuracy of nvm COVID-19 IgG/IgM detection clinical samples
Aim
The aim of the study was to assess the performance of the nal von minden COVID-19 IgG/IgM test with clinical

specimens via comparison to RT-PCR.



Testing procedure

For Covid—-19 IgG/IgM detection performance evaluation, samples from 456 patients were tested with the nvm COVID-
19 IgG/IgM test. A mixture of serum, plasma, venous whole blood and fingertip whole blood was used for the study
(sample type for each individual sample is shown in tables 7 to 9). As reference, RT-PCR for SARS-CoV2 was
performed with the samples. The tests were performed according to the procedure described in the package insert.

From the resulting data, relative diagnostic sensitivity, specificity and overall agreement were calculated as follows:

Relative diagnostic sensitivity
Relative diagnostic specificity

Relative overall agreement
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Results

The summarized result of the clinical performance study are shown in the following tables:
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IgG result
The samples marked as “early state” in table 6 were collected shortly after the onset of first disease symptoms, when

no anti—-SARS-CoV 2 IgG could be detected yet. Therefore, they were excluded from the calculations for IgG



sensitivity, specificity and overall agreement.
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Method Clinical Diagnosis (confirmed) Total results

COVID-19 IgG/IgM Rapid test cassette, IgM test line

Diagnostic Sensitivity
Diagnostic Specificity
Accuracy

*Confidence interval

IgM Results

In the following table, the results if the IgM test line are summarized.

Diagnostic Sensitivity
Diagnostic Specificity
Accuracy

*Confidence interval
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Total Diagnostic Results
In the following table, the combined results of the IgM— and IgG—test line are summarized (positive: at least one of the

two lines is positive).

COVID-19 IgG/IgM Rapid test cassette, IgM and IgG combined



Diagnostic Sensitivity
Diagnostic Specificity
Accuracy

*Confidence interval
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Conclusion

Samples from 85 confirmed cases and 371 samples from suspected cases and healthy subjects were tested with nvm
COVID-19 IgG/IgM Rapid Test Cassette.

The results show that the COVID-19 IgG/IgM Rapid Test Cassette has a >99.9% diagnostic sensitivity for IgG detection
and 91.8% diagnostic sensitivity for IgM detection. Diagnostic specificity for IgG reaches 99.5%, whereas the
diagnostic specificity for IgM is 99.2%.

If the results of the IgG— and IgM test line are combined, the total diagnostic sensitivity is 94.1%. The combined
diagnostic specificity is 98.2% and the accuracy in total is 98.2% for the COVID—-19 IgG/IgM Rapid Test Cassette.
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3. Additional Data

3.1 Full results of the diagnostic performance study

Table 7: Results of the nvm COVID—-19 IgG/IgM test for confirmed positive samples, Samples 1 to 84



Item No. Clinical Symptom

Early state: Sample was taken shortly after the onset of first symptoms. Therefore, no detectable IgG levels could

be expected in blood samples.
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Table 8: Results of the nvm Covid—19 IgM/IgG test for suspected cases and healthy subjects, samples 1 to 321.
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Table 9: Results of the nvm Covid—19 IgM/IgG test for healthy subjects with serum, plasma, fingerstick blood and

venous blood specimen, samples 322 to 372.
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