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1. INTRODUCTION

End of 2019, a novel respiratory disease emerged in the city

soon spread rapidly within the country and worldwide. The causative agent was identified as severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2). SARS-CoV-2 (2019-nCoV), like the closely related SARS coronavirus (SARS-CoV), belongs to the
genus Betacoronavirus within the family of coronaviruses. The zoonotic reservoir of the virus appears to be bats.

Coronaviruses are enveloped, positive singleztranded large RNA viruses that infect humans, but also a wide range of animals.
The common human coronaviruses NL63, 229E, OC43 and HKU1 are widespread especially throughout the winter months. They
are responsible for up to one third of all acute respiratory diseases, typically with mild symptoms (common cold). More than 80 %
of the adult population have antibodies against human coronaviruses. The immunity from previous infections lasts only for a short
period of time. Therefore, reinfections with the same pathogen are possible just after one year.

SARS-CoV-2 is predominantly transmitted by droplet infection via coughing or sneezing and through close contact with infected
patients. In theory, smear infection and infection through the conjunctiva of the eyes are also possible.
The incubation period is in the median 5i 6 days (and up to 14 days maximum).

The clinical manifestations of SARSZCoVZ2Zelated COVID-19 disease include fever, cough, respiratory problems and fatigue. In
most patients the infection manifests with symptoms of a mild febrile illness with irregular lung infiltrates.

The initial clinical sign of COVIDZ.9 which allowed case detection was pneumonia. But it turned out that the course of the disease
is non-specific and varies widely, from asymptomatic courses to severe pneumonia with lung failure and death. However, based
on current knowledge, around 80 % of the illnesses are mild to moderate.

Although severe courses of the disease also occur in in younger patients and people without previous illness, the following groups
of people have an increased risk of serious forms of the disease: elderly people (with a steadily increasing risk from around 50-
60 years of age), smokers and people with certain diseases of the cardiovascular system or the lungs, patients with chronic liver
diseases, diabetes mellitus, cancer, or patients with a weakened immune system (e.g. due to immune deficiencies or by taking
drugs that suppress the immune system).

Currently, there is no specific treatment or vaccine available against SARS-CoV-2 infection.

Species Disease Symptoms e.g. Transmission route
SARS-CoV-2 the course of the disease is unspecific, primary mode of transmission: droplet
(severe acute infection;

diverse and varies greatly, from
asymptomatic courses to severe pneumonia
with lung failure and death

smear infections and infections via the
conjunctiva of the eyes are
theoretically possible

respiratory COVID-19
syndrome
coronavirus 2)

The presence of pathogen or infection may be identified by

A Nucleic acid testing (NAT):  e.g. RT-PCR
A Serology: detection of antibodies by e.g. ELISA

2. INTENDED USE

The SARS-CoV-2 (COVID-19) IgM ELISA is intended for the qualitative determination of IgM class antibodies against
SARS-CoV-2 in human serum or plasma (citrate, heparin) to support the diagnosis of COVID-19 disease and constitutes a
supplement to direct pathogen detection.

3. PRINCIPLE OF THE ASSAY

The qualitative immunoenzymatic determination of specific antibodies is based on the ELISA (Enzyme-linked Immunosorbent
Assay) technique.

Microtiterplates are coated with specific antigens to bind corresponding antibodies of the sample. After washing the wells to
remove all unbound sample material a horseradish peroxidase (HRP) labelled conjugate is added. This conjugate binds to the
captured antibodies. In a second washing step unbound conjugate is removed. The immune complex formed by the bound
conjugate is visualized by adding Tetramethylbenzidine (TMB) substrate which gives a blue reaction product.

The intensity of this product is proportional to the amount of specific antibodies in the sample. Sulphuric acid is added to stop the
reaction. This produces a yellow endpoint colour. Absorbance at 450/620 nm is read using an ELISA Microtiterplate reader.




4. MATERIALS

4.1. Reagents supplied

A Microtiterplate: 12 break-apart 8-well snap-off strips coated with SARS-CoV-2 antigens; in resealable aluminium foil.

A IlgM Sample Dilution Buffer: 1 bottle containing 100 mL of phosphate buffer (10 mM) for sample dilution; pH 7.2 + 0.2;
anti-human IgG (RF Absorbent); coloured green; ready to use; white cap; 00.0015 % (v/v) CMIT/MIT (3:1).

A Stop Solution: 1 bottle containing 15 mL sulphuric acid, 0.2 mol/L; ready to use; red cap.

A Washing Buffer (20x conc.): 1 bottle containing 50 mL of a 20-fold concentrated phosphate buffer (0.2 M), pH 7.2 + 0.2,
for washing the wells; white cap.

A Conjugate: 1 bottle containing 20 mL of peroxidase labelled antibody to human IgM in phosphate buffer (10 mM);
coloured red; ready to use; black cap.

A TMB Substrate Solution: 1 bottle containing 15 mL 3,3',5,5'-tetramethylbenzidine (TMB), < 0.1 %; ready to use; yellow
cap.

A Positive Control: 1 vial containing 2 mL control; coloured yellow; ready to use; red cap; 00.02 % (v/v) MIT.

A Cut-off Control: 1 vial containing 3 mL control; coloured yellow; ready to use; green cap; 00.02 % (v/v) MIT.

A Negative Control: 1 vial containing 2 mL control; coloured yellow; ready to use; blue cap; ©0.0015 % (v/v) CMIT/ MIT
(3:2).

For hazard and precautionary statements see 12.1
For potential hazardous substances please check the safety data sheet.

4.2. Materials supplied

1 Cover foll
1 Instruction for use (IFU)
1 Plate layout

w

Materials and Equipment needed

ELISA Microtiterplate reader, equipped for the measurement of absorbance at 450/620 nm
Incubator 37 °C

Manual or automatic equipment for rinsing Microtiterplate wells

Pipettes to deliver volumes between 10 and 1000 pL

Vortex tube mixer

Distilled water

Disposable tubes

5. STABILITY AND STORAG E
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Store the kit at 2...8 °C. The opened reagents are stable up to the expiry date stated on the label when stored at 2...8 °C.

6. REAGENT PREPARATION

It is very important to bringa | | reagents and sampl es °Clandrmixohem kdeferengiagtingat u r e
the test run!
6.1. Microtiterplate

The break-apart snap-off strips are coated with SARS-CoV-2 antigens. Immediately after removal of the strips, the remaining
strips should be resealed in the aluminium foil along with the desiccant supplied and stored at 2...8 °C.

6.2. Washing Buffer (20x conc.)

Dilute Washing Buffer 1 + 19; e. g. 10 mL Washing Buffer + 190 mL distilled water. The diluted buffer is stable for 5 days at room
temperature ( 2 0 é Th In case crystals appear in the concentrate, warm up the solution to 37 °C e.g. in a water bath. Mix well
before dilution.

6.3. TMB Substrate Solution

The reagent is ready to use and has to be stored at 2...8 °C, away from the light. The solution should be colourless or could have
a slight blue tinge. If the substrate turns into blue, it may have become contaminated and should be thrown away.

7. SAMPLE COLLECTION AND PREPA RATION

Use human serum or plasma (citrate, heparin) samples with this assay. If the assay is performed within 5 days after sample
collection, the samples should be kept at 2...8 °C; otherwise they should be aliquoted and stored deep-frozen (-7 0 €20 °C). If
samples are stored frozen, mix thawed samples well before testing. Avoid repeated freezing and thawing.

Heat inactivation of samples is not recommended.

7.1. Sample Dilution

Before assaying, all samples should be diluted 1+100 with IgM Sample Dilution Buffer. Dispense 10 pL sample and 1 mL IgM
Sample Dilution Buffer into tubes to obtain a 1+100 dilution and thoroughly mix with a Vortex.



8. ASSAY PROCEDURE

Please read the instruction for use carefully before performing the assay. Result reliability depends on strict adherence to the
instruction for use as described. The following test procedure is only validated for manual procedure. If performing the test on
ELISA automatic systems we recommend increasing the washing steps from three up to five and the volume of Washing Buffer
from 300 pL to 350 pL to avoid washing effects. Pay attention to chapter 12. Prior to commencing the assay, the distribution and
identification plan for all samples and standards/controls (duplicates recommended) should be carefully established on the plate
layout supplied in the kit. Select the required number of microtiter strips or wells and insert them into the holder.

Perform all assay steps in the order given and without any delays.
A clean, disposable tip should be used for dispensing each standard/control and sample.
Adjust the incubator to 37 + 1 °C.

1. Dispense 100 pL standards/controls and diluted samples into their respective wells. Leave well Al for the Substrate
Blank.

2. Cover wells with the foil supplied in the kit.
3. Incubate for 1 hour +5min at 37 + 1 °C.

4. When incubation has been completed, remove the foil, aspirate the content of the wells and wash each well three times
with 300 pL of Washing Buffer. Avoid overflows from the reaction wells. The interval between washing and aspiration
should be > 5 sec. At the end carefully remove remaining fluid by tapping strips on tissue paper prior to the next step!

Note:  Washing is important! Insufficient washing results in poor precision and false results.
Dispense 100 pL Conjugate into all wells except for the Substrate Blank well Al.

Incubate for 30 min at room temperature (20...25 °C). Do not expose to direct sunlight.
Repeat step 4.

Dispense 100 uL TMB Substrate Solution into all wells.

Incubate for exactly 15 min at room temperature (20...25 °C) in the dark. A blue colour occurs due to an enzymatic
reaction.

10. Dispense 100 pL Stop Solution into all wells in the same order and at the same rate as for the TMB Substrate Solution,
thereby a colour change from blue to yellow occurs.

11. Measure the absorbance at 450/620 nm within 30 min after addition of the Stop Solution.

© N o’

8.1. Measurement
Adjust the ELISA Microtiterplate reader to zero using the Substrate Blank.

If - due to technical reasons - the ELISA Microtiterplate reader cannot be adjusted to zero using the Substrate Blank, subtract its
absorbance value from all other absorbance values measured in order to obtain reliable results!

Measure the absorbance of all wells at 450 nm and record the absorbance values for each standard/control and sample in the
plate layout.

Bichromatic measurement using a reference wavelength of 620 nm is recommended.
Where applicable calculate the mean absorbance values of all duplicates.

9. RESULTS

9.1. Run Validation Criteria
In order for an assay to be considered valid, the following criteria must be met:

A Substrate Blank: Absorbance value < 0.100

A Negative Control: Absorbance value < 0.200 and < Cut-off
A Cut-off Control: Absorbance value 0.15071 1.300

A Positive Control: Absorbance value > Cut-off

If these criteria are not met, the test is not valid and must be repeated.

9.2. Calculation of Results
The Cut-off is the mean absorbance value of the Cut-off Control determinations.

Example: Absorbance value Cut-off Control 0.44 + absorbance value Cut-off control 0.42 =0.86 /2 = 0.43
Cut-off = 0.43
9.2.1. Results in Units [NTU]
Sample (mean) absorbance value x 10 = [NovaTec Units = NTU]
Cut-off
Example: 1.591 x10 = 37 NTU (Units)
0.43



9.3. Interpretation of Results

Cut-off 10 NTU -
. Antibodies against the pathogen are present.

Positive >11INTU There has been a contact with the antigen (pathogen resp. vaccine).
Antibodies against the pathogen could not be detected clearly.

Equivocal 91 11 NTU It is recommended to repeat the test with a fresh sample in 2 to 4 weeks. If the result
is equivocal again the sample is judged as negative.

Negative <9NTU The sa_mple contains no antlbo_dles against the pathogen: _ _
A previous contact with the antigen (pathogen resp. vaccine) is unlikely.

take into consideration clinical history, symptomatology as well as serological data.
In immunocompromised patients and newborns serological data only have restricted value.

Diagnosis of an infectious disease should not be established on the basis of a single test result. A precise diagnosis should

9.3.1. Antibody Isotypes and State of Infection

Serology Significance

IgM Characteristic of the primary antibody response
High I gM titer: Y suggests a current very r
Follows IgM production

109G Characteristic of the secondary antibody response

9 May persist for several years
HighlgGt i ter with low I gM titer: Y may ndicate p

1aA Produced in mucosal linings throughout the body (+ protective barrier)

9 Usually produced early in the course of the infection

10. SPECIFIC PERFORMANCE CHARACTERISTICS

The results refer to the groups of samples investigated; these are not guaranteed specifications.

For further information about the specific performance characteristics please contact NovaTec Immundiagnostica GmbH.

10.1. Precision

Intraassay n Mean (E) CV (%)
#1 24 1.468 2.75
#2 24 0.640 541
#3 24 0.159 10.30
Interassay n Mean (NTU) CV (%)
#1 12 22.75 6.00
#2 12 16.14 8.01
#3 12 2.89 11.91

10.2. Diagnostic Specificity

The diagnostic specificity is defined as the probability of the assay of scoring negative in the absence of the specific analyte.
SARS-CoV-2 infections emerged in December 2019 in Wuhan, China. The expected prevalence values for German and US blood
donors from before December 2019 therefore amount to 0 %.
The determined positive results correspond to a specificity of 100 % (95 %-confidence interval: 97.26 % - 100.0 %).

Sample Panel Number of samples (n) |Positive | Equivocal | Negative | Specificity 95 % Cl
Blood donors Germany 83 0 0 83 100 %

Blood donors US 50 0 0 50 100 %

Total 133 0 0 133 100 % 97.26 % - 100.0 %

10.3. Diagnostic Sensitivity

The diagnostic sensitivity is defined as the probability of the assay of scoring positive in the presence of the specific analyte.
42 samples from 25 patients tested positive for SARS-CoV-2 RNA by RT-PCR were tested.

Days post symptom onset S'\;l;]rg?:sr ?nf) Positive Equivocal Negative (nggigméd)
0-5 13 0 0 13 0.00 %
6-8 10 2 0 8 20.00 %
9-11 10 3 0 7 30.00 %
012 9 4 2 3 57.14 %













































































































