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1 INTENDED USE AND INTENDED USER 

The GenomEra® SARS-CoV-2, Flu A/B + RSV 2.0 Assay Kit is a rapid in vitro diagnostic (IVD) test for simultaneous, qualitative detection 

and differentiation of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), influenza A, influenza B, and respiratory syncytial 

virus (RSV) nucleic acids. The assay utilizes multiplex real-time reverse transcriptase polymerase chain reaction (rRT-PCR) to amplify 

viral RNA on the GenomEra CDX system from upper respiratory tract specimens collected from patients who meet clinical and/or 

epidemiological criteria for coronavirus disease 2019 (COVID-19), influenza, or RSV.  

The GenomEra SARS-CoV-2, Flu A/B + RSV 2.0 Assay Kit is intended to aid in the diagnosis of SARS-CoV-2, influenza A/B, and RSV 

infections in humans when used in conjunction with clinical evaluation, laboratory findings, and epidemiological information. Positive results 

indicate the presence of SARS-CoV-2, influenza A, influenza B, and/or RSV RNA in the sample. Clinical correlation with patient history 

and other diagnostic information is necessary to determine patient’s infection status. Positive results do not rule out (co-)infections from 

bacteria or other viruses. The agent detected may not be the definite cause of disease. 

Negative results do not preclude SARS-CoV-2, influenza A, influenza B, and/or RSV infection and should not be used as the sole basis 

for patient management decisions. Negative results must be combined with clinical observations, patient history, and epidemiological 

information. 

The intended place of use is a clinical laboratory or healthcare unit not necessarily having a specialist in molecular biology but rather 

personnel who routinely perform assays and analyses in the field of e.g., microbiology, virology, or clinical diagnostics. The Product is for 

professional use, i.e., to be used in a laboratory environment by trained laboratory personnel, e.g., laboratory technicians, or personnel 

qualified by training, accustomed to normal laboratory methods such as pipetting, vortex mixing, and centrifuging. The assay results should 

be interpreted by a competent health care professional in conjunction with the patient’s medical history, clinical signs and symptoms, and 

the results of other diagnostic tests. 

2 SUMMARY AND EXPLANATION 

Since its emergence in 2019, coronavirus disease 2019 (COVID-19), caused by SARS-CoV-2, has become a global concern with hundreds 

of millions of confirmed cases and millions of deaths worldwide.1,2 While in most cases, COVID-19 presents as a mild to moderate upper 

respiratory illness, with signs and symptoms compatible with those of other respiratory viruses, the spectrum of SARS-CoV-2 infection can 

vary widely from asymptomatic infection to lower respiratory tract illnesses with life-threatening complications.2,3 Human to human 

transmission occurs primarily via respiratory droplets from coughs and sneezes.4,5 Some COVID-19 patients have shown to shed SARS-

CoV-2 RNA in stool, indicating a probable faecal-oral or faecal-aerosol transmission route.5 Indirect contact via contaminated surfaces is 

another possible cause of infection.4,5  

SARS-CoV-2 belongs to the genus Betacoronaviruses within family Coronaviridae. Members of the family are enveloped, positive-sense 

single-stranded RNA (+ssRNA) viruses.1 SARS-CoV-2 is closely related to the members of a viral species of zoonotic origin termed severe 

acute respiratory syndrome related CoV (SARSr-CoV), a species defined by the agent of the 2002/03 outbreak of SARS in humans.6,7 

SARS-CoV-2 shares 96%, 80%, and 50% sequence identities with bat coronavirus (RaTG13), SARS-CoV-1, and Middle East respiratory 

syndrome coronavirus (MERS-CoV), respectively.8,9 It encodes approximately 27 proteins including the structural proteins named as spike 

(S) glycoprotein, hemagglutinin-esterase (HE) protein, nucleocapsid (N) protein, membrane (M) protein, and small envelope (E) protein.8-

10 These are translated from the virus subgenomic messenger RNAs (mRNAs) by the viral RNA-dependent RNA polymerase (RdRp). The 

genes encoding these structural proteins are the most widely used target sequences for SARS-CoV-2 rRT-PCR detection.10  

Influenza (flu), caused by human influenza virus types A and B, is a contagious respiratory illness that infect the nose, throat, and lungs.11 

Similarly to SARS-CoV-2, the symptoms can vary from mild to severe illness. Older people, young children, and people with certain chronic 

health conditions, are typically at higher risk of getting serious flu complications.11 The transmission of seasonal flu occurs in similar ways 

as COVID-19, most commonly via respiratory droplets from coughs and sneezes.12  

Influenza viruses are members of the family Orthomyxoviridae. This family represents enveloped, segmented negative-sense single-

stranded RNA (-ssRNA) viruses.13 There are four genera of this family: types A, B, C and D, of which, only types A and B are clinically 

relevant for humans.11,13 Influenza A viruses are divided into subtypes based on two proteins on the surface of the virus: hemagglutinin 

(H) and neuraminidase (N).11,13 There are numerous different hemagglutinin and neuraminidase subtype combinations identified on the 

surface of influenza A subtypes to date. The current subtypes of influenza A viruses that circulate seasonally in people include A(H1N1) 

and A(H3N2).11 Influenza B viruses, which generally change more slowly than influenza A viruses in terms of their genetic and antigenic 

properties, are classified into two lineages, B/Yamagata and B/Victoria.11,13  

Human respiratory syncytial virus (RSV) causes usually mild, cold-like symptoms but can also be serious, especially for infants and older 

adults. RSV spreads via coughs or sneezes, similarly to SARS-CoV-2 and influenza viruses and can survive several hours on hard 

surfaces.14  

Since 2018, RSV has been reclassified under the species name Human orthopneumovirus within the family of Pneumoviridae.15 The 

single-stranded negative sense RNA (-ssRNA) genome of RSV is composed of ten genes which code for eleven proteins.14,15 Three of the 

proteins are transmembrane glycoproteins (F, G, SH), two function as matrix proteins (M, M2), and three are associated with the 

nucleocapsid (N, P, L). The additional two proteins (NS1, NS2) have nonstructural functions.15 

Since the clinical symptoms of all these viruses may be nonspecific and can overlap with each other as well as with some bacterial 

infections, it is crucial to be able to differentiate them reliably.10,12,16 Therefore, rapid tests are needed to accelerate clinical decision-making 

and to alleviate the workload of centralized test laboratories. RT-PCR-based assays, also recommended by the WHO, are the standard 

approach for the detection of viral respiratory pathogens and will remain as such especially for the acute phase diagnostics of symptomatic 

patients.10,12,16  
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3 PRINCIPLE OF THE PROCEDURE 

GenomEra CDX is a molecular diagnostics analyzer consisting of an integrated thermal cycler and a time-resolved fluorometer.17 The 

Instrument is operated via the GenomEra CDX Software.  

The Instrument is used to run analyte-specific, ready-to-use GenomEra Test Chips that have been developed for the detection of specific 

nucleic acid sequence(s) in various direct clinical or cultured sample matrices. All reagents required for performing the homogeneous 

amplification and detection steps are readily contained in dry form in the Test Chips. 

The GenomEra SARS-CoV-2, Flu A/B + RSV 2.0 Assay Kit utilizes real-time RT-PCR and hydrolysis probes to detect unique sequence 

regions of SARS-CoV-2 RNA-dependent RNA polymerase (RdRP), influenza A matrix (M), influenza B hemagglutinin (HA), and RSV 

nucleocapsid (N) protein encoding genes. 

The assay uses a specific human housekeeping gene mRNA target as a sample extraction and sufficiency control. It also controls that the 

sample collection has been performed adequately and there is detectable amount of human mRNA in the sample. The control also 

functions as an amplification control to monitor assay inhibition and is later denoted as SPC (sample processing control). 

Sample preparation is based on size exclusion purification of nucleic acids using the GenomEra Extraction Columns. The purified high 

molecular weight nucleic acids are eluted, while all debris, cellular compartments, inhibitors, small nucleic acid fragments (< 50 bp), 

nucleotides, and salts are retained in the column matrix.  

Respiratory swab specimens are collected and stored in viral transport medium, preferably eNAT (Copan, Italy). Swab specimens collected 

in any other collection medium than eNAT are diluted in 1:1 ratio with eNAT for sample lysis. To run a test, the Extraction Columns are 

brought to room temperature at least 1 hour before starting, and the storage buffer is removed from the Extraction Column by a short 1-

minute centrifugation. Next, the lysed sample is loaded onto the Extraction Column, followed by an additional centrifugation to purify the 

sample. Detailed instructions are described in Chapter 8.  

In the beginning of the automated assay run, the GenomEra Test Chips are irreversibly sealed by the Instrument to minimize the risk of 

cross-contamination. The target sequences are amplified and detected if present. The assay protocol takes approximately 50 minutes and 

ends with reporting of the results. In addition to the colour-coded qualitative results, GenomEra CDX Software calculates threshold cycle 

values (Ct, see section 9.2) for each positive analyte. 

4 MATERIALS PROVIDED 

The GenomEra® SARS-CoV-2, Flu A/B + RSV 2.0 Assay Kit contains: 

• 20/100x GenomEra® SARS-CoV-2, Flu A/B + RSV 2.0 Test Chips 

• 20/100x GenomEra® Extraction Columns 

• 20/100x GenomEra® Waste Tubes 

• 20/100x GenomEra® Sample Elution Tubes 

• 1x Re-usable Chip Holder 

5 MATERIALS REQUIRED BUT NOT PROVIDED 

• 1.5 mL or 2.0 mL PCR clean microtubes for sample lysis (if the original sample IS NOT collected in Copan eNAT™) 

• Copan eNAT™ medium for sample lysis and preservation 

o NOTE: Copan eNAT™ can be purchased from Abacus Diagnostica, REF: CDX-608C-50 

• Transport media and swabs for specimens e.g. 

o Copan Catalogue No. 482CE. Conical tube filled with 1 mL eSwab™ Liquid Amies medium packaged with one flexible 

minitip Nylon® flocked swab, sterile 

o Copan Catalogue No. 360C. Conical tube filled with 1 mL UTM™ medium packaged with one flexible minitip FLOQSwab™, 

sterile 

o Copan Catalogue No. 305C. Conical tube filled with 3 mL UTM™ medium packaged with one flexible minitip FLOQSwab™, 

sterile 

o Greiner Bio-One Catalogue No. 456162. Vacuette Virus Stabilization Tube filled with 2 mL PBS 

• Cap Puncher (optional tool) 

o NOTE: Cap Puncher can be purchased from Abacus Diagnostica, REF: CDX-20-730 

• FastGene High Speed Mini Centrifuge (Nippon Genetics Catalogue. No. NG003) 

o NOTE: FastGene High Speed Mini Centrifuge can be purchased from Abacus Diagnostica, REF: CDX-10-041 

• Vortex, e.g. Scientific Industries, Inc. Vortex Genie 2, Catalogue No. G560E 

• Micropipette (middle-range including 35 µL), e.g. 

o Sartorius mLine pipette 10–100 µL, Catalogue No. 725050 

• Sterile filter-blocked tips (range 10−100 µL), e.g. 

o Thermo Fisher Scientific ART-100, Catalogue No. 2065 

o VWR sterile aerosol pipet tip with extra length (5–180 µL), Catalogue No. 732-1107 

o StarLab 200 µL XL Filter Tip, Catalogue No. I1011-0830 (extended length tip suitable for pipetting from eNAT tubes) 

• Disposable gloves, powderless 

• GenomEra® CDX System (Instrument and Software version 1.3.48 or above), Abacus Diagnostica, Order No. CDX-10-020 

• Optical filter package for 5-plex update, Abacus Diagnostica, Order No. CDX-10-039 

o NOTE: Already installed in the GenomEra CDX instruments shipped in 2020 and later. 
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6 WARNINGS AND PRECAUTIONS 

• Other GenomEra Assay Kits may not be compatible with the same (RT-)PCR protocol. Different GenomEra Assays can be 

performed within the same assay run depending on the Assay Kits used. Check assay compatibility from the GenomEra 

Assay Kit Compatibility Sheet (available upon request). 

• Reagents are not interchangeable between lots. Only the Extraction Columns can be used interchangeably with different 

lots of the present Assay Kit and other GenomEra Assay Kits utilizing the Extraction Columns. 

• Wear protective clothing and disposable gloves while handling the kit and the samples.  

• Handle all biological specimens as potentially infectious using microbiology laboratory safety procedures. Follow safety 

procedures set by your institution for working with chemicals and handling biological specimens. 

• Avoid contact of eNAT medium with skin and mucous membranes. If contact does occur, immediately wash with plenty of 

water.  

• eNAT medium contains guanidine thiocyanate. Avoid direct contact between guanidine thiocyanate and sodium 

hypochlorite (bleach) or other highly reactive reagents such as acids and bases. These mixtures could release noxious gas. 

See Copan eNAT package insert for the complete safety information for handling eNAT. 

• Other than validated sample types or transport media can have adverse effects on assay performance. Transport media 

containing organic solvents or Triton X-100 are not recommended as they may result in PCR inhibition or Failed results. 

• Do not use calcium alginate swabs, as they may contain substances that inhibit PCR. 

• Do not use the Assay Kit after the expiration date. 

• Do not use the Extraction Columns if the columns have leaked, or the caps are broken or open upon arrival. 

• Do not use the Extraction Columns if the purification matrix is dry or not visibly fluid. 

• If the Extraction Columns are NOT brought into room temperature before use, it can have adverse effects on the assay 

performance. 

• Do not exceed the 1000 x g centrifugal force or 1 minute centrifugation time. Excessive centrifugal force or time will impair 

the purification. 

• Do not use the Test Chips if their foil pouch is torn upon arrival, desiccant is not present or is broken inside the chip pouch, 

or if the barcode or label is missing or damaged. 

• Do not remove the desiccant from opened Test Chip pouches. 

• To avoid cross-contamination by amplification products, never open or pierce used Test Chips. 

• The dried reagents start to dissolve as soon as the samples have been applied to the Test Chips. The assay run should be 

started immediately (within 3 minutes) after addition of the sample. 

• The reported Ct values do not solely determine the viral load in the sample and are thus only estimates of the viral load. 

• Incident notice: Any serious incident that has occurred in relation to the GenomEra SARS CoV-2, Flu A/B + RSV 2.0 Assay 

Kit shall be reported to the manufacturer and the competent authority of the Member State in which the user and/or the 

patient is established. 

7 STORAGE, STABILITY AND HANDLING 

The storage temperature of the kit is from +2 to +8 °C. See the package for the expiration date. Store opened pouches closed at 

temperature from +2 to +8 °C up to 14 days. Do not remove the desiccant from the pouch. Please note that the Extraction Columns can 

be stored at room temperature. 
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8 DIRECTIONS FOR USE 

8.1 Preparation of the GenomEra Extraction Column 

NOTE: During centrifugation steps, the column caps must be punched OR loosened ½ turn to avoid generation of a vacuum. 

 

 

NOTE: The pre-prepared columns can be stored at room temperature for up to 8 hours or in refrigerator (+2 °C to +8 °C) up to 5 days after 

the removal of the storage buffer. IMPORTANT! Store the prepared columns in an upright position placed in the Sample Elution Tubes. 

The pre-prepared columns stored in refrigerator can be used directly without keeping them at room temperature before use. 

 

Continue to section 8.2 or 8.3 depending on the used transport medium. 
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8.2 Sample preparation for specimens collected in Copan eNAT 

Use the illustrated protocol below if the specimens have been collected in Copan eNAT. 

 

 

8.3 Sample preparation for specimens collected in various sample collection/viral transport media 

Use the illustrated protocol below if the specimens have been collected in any other collection media than Copan eNAT. 

 

 

NOTE: Prepare all specimens for the assay run before pipetting to Test Chips. To run the assay, continue to section 8.5. 

 

8.4 Storage of specimens 

In general, specimens should always be stored at +2 to +8 °C until testing is performed. For long term storage, specimens may be frozen 

at -70 °C or colder. 

Specimens collected in Copan eNAT™: Store at room temperature (+25 °C) or in refrigerator (+2 °C to +8 °C) up to 4 weeks.  

Specimens collected in Copan UTM™: Store in refrigerator (+2 °C to +8 °C) up to 96 hours. 

Specimens collected in Copan eSwab™: Store in refrigerator (+2 °C to +8 °C) up to 96 hours. 

Saline specimens: Store in refrigerator (+2 °C to +8 °C) up to 96 hours. 

Specimens collected in VACUETTE® Virus Stabilization Tube (PBS): Store in refrigerator (+2 °C to +8 °C) up to 96 hours. 

Pretreated specimens: Purified RNA is known to be unstable and should not be stored. 
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8.5 Test procedure 

Prepare all samples for the same assay run as instructed above before starting any of the steps below. Ensure that the Instrument is in 

standby (the indicator LED light on the top cover of the Instrument is green and the ‘Run assays…’ button is visible). Also, ensure that the 

lot code of the kit has been downloaded to the Software. Please see further instructions in the GenomEra CDX User Manual. 

The arrow on the chip indicates the correct opening for sample application. The dried reagents can be seen within the reaction chamber. 

The second chamber is an expansion chamber for accommodating vapour pressure created during the PCR heating-cooling cycles and 

is not to be filled. 

1. Pipette 35 µL of the prepared sample per Test Chip. Use one chip per sample. Four chips can be run at the same time. If 

necessary, use dummy chips to fill in empty positions in the chip holder. 

2. Close the lids of the Test Chips and the lid of the chip holder. 

3. Start the assay run with 4 chips by pressing the ‘Run assays…’ button in the GenomEra CDX Software.  

Important notes:  

Carefully avoid forming bubbles while pipetting. Insert the filled pipette tip into the sample opening of the Test Chip in an upright 

position and ensure that the tip is firmly in place in the opening. Use a pipette that ranges below the target volume of 35 µL, e.g. down to 

10 µL. If the pipette still easily produces bubbles, use the reverse pipetting technique. In case of visible bubbles in the reaction chamber, 

discard the chip and start again by preparing a new sample from the original specimen. Please see further instructions in the GenomEra 

CDX User Manual. 

Note the order of the chips in the chip holder. The positions are numbered based on the direction the chips are moved within the 

Instrument. The numbering is shown on the chip holder. Carefully check that the naming of samples is in accordance with their position in 

the chip holder. Use sample IDs for tracking the samples. 

Start the analysis within 3 minutes from adding the sample into the first Test Chip. The dried reagents start to dissolve immediately after 

the contact with liquid. 

9 INTERPRETATION OF RESULTS 

9.1 Result interpretation by the GenomEra CDX Software 

Results are automatically reported in approximately 50 minutes. In addition to the coloured texts representing the qualitative results, 

GenomEra software calculates threshold cycle values (Ct, see section 9.2) for each positive analyte. 

• A plus sign (+) in front of the result and a red colour indicate that the obtained result was positive, and the target sequence 
was found in the sample. 

• A minus sign (-) in front of the result and a green colour indicate that the obtained result was negative, and the target 
sequence was not found in the sample. 

• A question mark (?) in front of the result and an orange colour indicate that the obtained result was a borderline result. The 
presence of the target sequence cannot be reliably derived, and the result is inconclusive. 

The possible result interpretation alternatives of the GenomEra SARS-CoV-2, Flu A/B + RSV 2.0 Assay Kit are listed in Table 1. Please 

note that the GenomEra CDX Software automatically calculates and reports the results. Threshold cycle (Ct) and cut-off values are 

explained in sections 9.2 and 9.3. 

Table 1. Result interpretation with the GenomEra SARS-CoV-2, Flu A/B + RSV 2.0 Assay Kit. 

Result type SARS-CoV-2 Influenza A Influenza B RSV SPC 1 

Result combination with 
at least one positive result  

+ POSITIVE / 
- NEGATIVE / 

? BORDERLINE
 3

 

+ POSITIVE / 
- NEGATIVE / 

? BORDERLINE
 4

 

+ POSITIVE / 
- NEGATIVE / 

? BORDERLINE
 3

 

+ POSITIVE / 
- NEGATIVE / 

? BORDERLINE
 4

 
N/A 2 

Result combination with 
no positive results 

- NEGATIVE / 
? BORDERLINE 

- NEGATIVE / 
? BORDERLINE 

- NEGATIVE / 
? BORDERLINE  

- NEGATIVE / 
? BORDERLINE 

Detected 

! PCR INHIBITION 5 Not detected Not detected Not detected Not detected Not detected 

! FAILED 6 Failed Failed Failed Failed Failed 

Run failed 7 No result No result No result No result No result 
1 Sample processing control (SPC). The assay uses a specific human housekeeping gene mRNA target as sample extraction and 
adequacy control. The control also functions as an internal amplification control (IAC) to monitor assay inhibition. 
2 N/A, not applicable/required. 
3 For SARS-CoV-2 and influenza B target analytes, a borderline result is reported if the amplification ratio is < 5% below the cut-off limit. 
4 For influenza A and RSV target analytes, a borderline result is reported if the amplification ratio is below the cut-off limit but the 
amplification curve is strongly non-linear, indicating possible target-specific amplification. 
5 PCR inhibition result is reported if none of the target sequences nor the SPC is detected. This may also indicate that sample collection 

has failed (see section 9.4 for further information). 
6 Failed result is reported if the sample is not compatible with the system, or the dry-reagent chemistry of the Test Chip fails. 
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7 Run failed is not a result interpretation per se because no results are available for any of the Test Chips in the assay run. The entire run 

can fail only in case of a malfunction of the instrument. In such cases, please contact Technical Support 

(support@abacusdiagnostica.com). 

9.2 Threshold cycle value (Ct) 

In addition to the qualitative result, a threshold cycle value (Ct) is calculated for each analyte and is reported with one decimal accuracy. 

It represents the PCR cycle number at which target replication begins to be detectable. Reported Ct values are always in the range of 10.0 

to 43.0 and are calculated only for positive results and reported as 0.0 in all the other cases. 

9.3 Determination of the qualitative result 

The actual qualitative result (POS/BOR/NEG) is determined by the GenomEra CDX Software with a combination of the end-point 

amplification ratio, an assay kit lot-specific cut-off limit and a shape analysis of the amplification curve. Cut-off values are determined for 

each target amplicon during production and quality control of the test kit. If the end-point amplification ratio exceeds the cut-off value, the 

result is usually positive. However, cut-off values do not solely determine the result. Depending on the fluorescence label, if the end-point 

amplification ratio is below the cut-off but the amplification curve is strongly non-linear, a borderline result is reported. Similarly, a negative 

result is reported if the amplification curve is strongly linear and rises above the cut-off limit. 

9.4 Troubleshooting guide for Borderline, PCR inhibition, Assay failed and Run failed results 

Borderline result 

For influenza A and RSV, a borderline result will be reported if the end-point amplification ratio is below the cut-off limit, but the amplification 

curve is strongly non-linear. For SARS-CoV-2 and influenza B, a borderline result will be reported if the end-point amplification ratio is < 

5% below the cut-off limit. In case of a borderline, the presence of the target cannot be reliably derived, and the result is inconclusive. It is 

likely that there were not enough viral RNA copies in the reaction. However, inhibitors in the specimen may also impair the amplification 

reaction resulting in a borderline result. Please start again by preparing a new sample from the original specimen. 

PCR inhibition 

None of the target sequences nor the sample processing control were detected. It is likely that the sample contained an excessive quantity 

of inhibitors which impaired the amplification reaction. It is also possible that the sample collection was not performed adequately and 

there is not detectable amounts of human/target nucleic acids in the sample. Please start again by preparing a new sample from the 

original specimen 

NOTE: If inhibition persists, please collect a new sample, and ensure correct orientation of the Extraction Columns in the centrifuge. 

Failed 

The sample is not compatible with the system, or the dry-reagent chemistry of the Test Chip has failed. Typically, the measured 

fluorescence signal has exceeded or fallen below acceptance limits. It is likely that the sample was missing, or the amount of original 

sample was too high. Failed result may also be encountered if the sample contains high amounts of blood. In case of Failed result, please 

start again by preparing a new sample from the original specimen. 

Run failed 

In case of a malfunction in the GenomEra CDX system, the entire run will be failed, and no results will be available. In such a rare case, 

the system will display the reason for the malfunction and instructions on how to proceed. In such case, please contact Technical Support 

(support@abacusdiagnostica.com). 

9.5 Export of results to Laboratory Information System (LIS) 

For the comprehensive description of the GenomEra LIS support, please refer to the GenomEra User Manual. 

LIS reports are exported as text files in which one line of text represents one test chip. Each line contains 25 data fields, separated by a 

user configurable LIS separator character (symbol | in the example below). 

|"Sample 1"|"20220212-05"|"20180147"|"30003"|"1"|"SARS-CoV-2"|"Influenza A"|"Influenza B"| 

"RSV"|"+ Positive"|"- Negative"|"- Negative"|"- Negative"|"POS"|"NEG"|"NEG"|"NEG"| 

"30.3"|"0.0"|"0.0"|"0.0"|"+QCPASS"|""|""|""| 

|"Sample 2"|"20220212-05"|"20180147"|"30003"|"2"|"SARS-CoV-2"|"Influenza A"|"Influenza B"| 

"RSV"|"- Negative"|"+ Positive"|"- Negative"|"- Negative"|"NEG"|"POS"|"NEG"|"NEG"| 

"0.0"|"28.5"|"0.0"|"0.0"|""|"+QCPASS"|""|""| 

 

The GenomEra SARS-CoV-2, Flu A/B + RSV 2.0 Assay Kit specific LIS report fields are listed in Table 2. 

  

mailto:support@abacusdiagnostica.com
mailto:support@abacusdiagnostica.com
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Table 2. LIS report fields. 

Field # Field name Field value Field # Field name Field value 

1 Sample name User added text 14 Analyte #1 short result POS / BOR / NEG 

2 Run number YYYYMMDD-NN 15 Analyte #2 short result POS / BOR / NEG 

3 Instrument serial number XXXXXXXX 16 Analyte #3 short result POS / BOR / NEG 

4 LOT number 30XXX 17 Analyte #4 short result POS / BOR / NEG 

5 Chip position 1 / 2 / 3 / 4 18 Analyte #1 numeric result Threshold cycle value (Ct) 

6 Analyte #1 name SARS-CoV-2 19 Analyte #2 numeric result Threshold cycle value (Ct) 

7 Analyte #2 name Influenza A 20 Analyte #3 numeric result Threshold cycle value (Ct) 

8 Analyte #3 name Influenza B 21 Analyte #4 numeric result Threshold cycle value (Ct) 

9 Analyte #4 name  RSV 22 
Analyte #1 QC result  
(if available) 

+/-QCPASS / +/-QCFAIL 

10 
Result interpretation #1 
(language-dependent) 

See Table 1 23 
Analyte #2 QC result  
(if available) 

+/-QCPASS / +/-QCFAIL 

11 
Result interpretation #2 
(language-dependent) 

See Table 1 24 
Analyte #3 QC result  
(if available) 

+/-QCPASS / +/-QCFAIL 

12 
Result interpretation #3 
(language-dependent) 

See Table 1 25 
Analyte #4 QC result  
(if available) 

+/-QCPASS / +/-QCFAIL 

13 
Result interpretation #4 
(language-dependent) 

See Table 1      

 

10 QUALITY CONTROL (QC) 

10.1 Sample processing control (SPC) 

SPC, in this case human endogenous mRNA inherently present in samples, is designed to monitor the assay performance. SPC ensures 

that the specimen collection has been performed properly and sample preparation is performed according to instructions. SPC also 

functions as an internal amplification control to monitor assay inhibition and reagent integrity for each specimen. PCR inhibition result is 

reported if none of the target sequences nor SPC have been detected. 

10.2 External quality assessment 

It is specifically recommended that users of this assay kit participate regularly in external quality assessment programs for molecular 

diagnostic testing of SARS-CoV-2, influenza A/B and/or RSV. Recommended providers for such programs are e.g.: 

LabQuality: https://www.labquality.fi/ 

Instand e.V.: https://www.instand-ev.de/ 

QCMD: https://www.qcmd.org/ 

10.3 Control samples 

The running of control samples in each assay run or at specific intervals is not required. Positive and negative controls can, however, be 

run anytime. Follow the laboratory policy regarding the recommended frequency of QC runs.  

Control samples can be identified using +/- QC checkboxes after starting an assay run. Control samples can be included in a conventional 

assay run or run separately. The use of commercially available reference strains for external QC is recommended but well characterized 

positive and negative samples are also suitable to be used as controls. 

NOTE: If there is no material of human origin present in negative control samples, the result will be PCR inhibition.  
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11 PERFORMANCE CHARACTERISTICS 

11.1 Clinical performance 

Performance characteristics of the GenomEra® SARS-CoV-2, Flu A/B + RSV 2.0 Assay Kit were evaluated with clinical specimens from 

four institutions across Europe during February-April 2022. Depending on the site, the study specimens consisted of fresh and frozen 

respiratory swab samples collected in eSwab, UTM, VTM, PBS or similar transport media from patients with signs and symptoms of 

respiratory infection. All the samples were anonymized leftover specimens. Site 4 consisted of a panel of specimens from the Turku 

University Hospital laboratory (TYKSLab, Turku, Finland) and Abacus Diagnostica (internally collected respiratory swab specimens) 

analysed at Abacus Diagnostica. The evaluation at Site 5 (CHU de Poitiers, France) was discontinued due to incompatibility of the used 

sample collection medium containing 10% ethanol. 

The reference test methods (primary and confirmatory method, respectively) were; Site 1: QiaStat-Dx® Respiratory SARS-CoV-2 panel 

(Qiagen), Xpert® Xpress SARS-CoV-2/Flu/RSV Assay (Cepheid); Site 2: BAG ViroQ Rapid SARS-CoV-2/FluA/B-RSV (BAG Diagnostics 

GmbH), confirmed through repeated analyses; Site 3: QiaStat-Dx Respiratory SARS-CoV-2 panel (Qiagen), Allplex Respiratory Full Panel 

(Seegene), and cobas® SARS-CoV-2 assay (Roche); Site 4: GenomEra SARS-CoV-2, Flu A/B + RSV Assay Kit (CDX-140-01; Abacus 

Diagnostica). Results of the clinical evaluation are presented in Tables 3−5. 

Table 3. Clinical performance of the GenomEra SARS-CoV-2, Flu A/B + RSV 2.0 Assay Kit.  

Analyte n 1 TP FP TN FN 2 PPA % 

(CI 95) 

NPA % 

(CI 95) 

SARS-CoV-2 751 121 0 628 2 
98.4% 

(94.3–99.8%) 

100% 

(99.4–100%) 

Influenza A 751 57 0 693 1 
98.3% 

(90.8–100%) 

100% 

(99.5–100%) 

Influenza B 751 44 0 707 0 
100% 

(92.0–100%) 

100% 

(99.5–100%) 

RSV 751 85 0 661 5 
94.4% 

(87.5–98.2%) 

100% 

(99.4–100%) 
1 The number of analyte calls from the clinical specimens (n = 751)  
2 Final results after confirmation 
TP = True Positive 
FP = False Positive 
TN = True Negative 
FN = False Negative 
CI = Confidence Interval 
PPA = Positive Percent Agreement  
NPA = Negative Percent Agreement 

Table 4. Overall clinical performance of the GenomEra SARS-CoV-2, Flu A/B + RSV 2.0 Assay Kit on prospective (fresh) and 

retrospective (frozen) clinical specimens. 

Specimen type n 1 TP FP TN FN 2 PPA % 

(CI 95) 

NPA % 

(CI 95) 

Fresh 1561 55 0 1506 0 
100% 

(93.5–100%) 

100% 

(99.8–100%) 

Frozen 1443 252 0 1183 8 
96.9% 

(94.0–98.7%) 

100% 

(99.7–100%) 
1 The number of analyte calls from the clinical specimens (n = 751) 
2 Final results after confirmation 

Table 5. Clinical performance of the GenomEra SARS-CoV-2, Flu A/B + RSV 2.0 Assay Kit by Study Site. 

Study Site n 1 TP FP TN FN 2 PPA % 

(CI 95) 

NPA % 

(CI 95) 

Site 1 416 96 0 314 6 
94.1% 

(87.6–97.8%) 

100% 

(98.8–100%) 

Site 2 324 22 0 302 0 
100% 

(84.6–100%) 

100% 

(98.8–100%) 

Site 3 372 27 0 344 1 
96.4% 

(81.7–99.9%) 

100% 

(98.9–100%) 

Site 4 1892 162 0 1729 1 
99.4% 

(96.7–100%) 

100% 

(99.8–100%) 
1 The number of analyte calls from the clinical specimens (n = 751) 
2 Final results after confirmation 
 
A total of 751 specimens were analysed of which a valid result was obtained in 744 cases during the first GenomEra assay run. Of the 

seven specimens with inconclusive results, five resulted in PCR inhibition and two in failed result. In all seven cases, the amplification was 
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clearly inhibited, and the results were resolved after retesting with the GenomEra assay. The combined rate of PCR inhibitions/failed 

results during the study was 0.9%. Two borderline results were encountered (Site 1 and Site 2), both yielding a positive result after rerun. 

Of the 751 specimens providing valid results after the confirmation runs, 301 were positive for one of the targets, three specimens were 

positive for multiple targets (RSV and SARS-CoV-2 in all cases) and 447 were negative for all targets according to the confirmatory 

methods used. A total of eight specimens (originating from three different sites) yielded discrepant results between the GenomEra SARS-

CoV-2, Flu A/B + RSV 2.0 Assay Kit and a confirmatory method (Table 4). Two of these specimens were positive for multiple targets, and 

the discrepancy was observed with only one of the targets. In all eight cases, the specimens provided a negative result with the GenomEra 

assay and a very low positive result (Ct value ≥ 35) with the reference test. These specimens had been freeze-thawed before evaluation, 

which may have deteriorated the sample quality. 

The overall sensitivity (PPA) and specificity (NPA) of the GenomEra SARS-CoV-2, Flu A/B + RSV 2.0 Assay Kit was 97.5% (95% CI: 95.1–

98.9%) and 100% (95% CI: 99.9–100%), respectively. The overall agreement of the assay in comparison with the reference assays was 

99.7% (95% CI: 99.5–99.9%). 

11.2 Analytical sensitivity (Limit of Detection) 

Analytical sensitivity of the GenomEra SARS-CoV-2, Flu A/B + RSV 2.0 Assay Kit was evaluated with the following standard templates: 

• First WHO International Standard for SARS-CoV-2 RNA (NIBSC code: 20/146) (SARS-CoV-2/England/02/2020) 

• NATtrol™ SARS-CoV-2 Stock, Cat.# NATSARS(COV2)-ST (Zeptometrix, Buffalo, USA) (USA-WA1/2020, NR-52281) 

• NATtrol™ Influenza A Stock, Cat.# NATFLUAH1-STQ (FluA/Singapore/63/04 (H1N1)) 

• NATtrol™ Influenza B Stock, Cat.# NATFLUB-STQ (FluB/Florida/02/06 (Yamagata)) 

• NATtrol™ Respiratory Syncytial Virus Type A Stock, Cat.# NATRSVA-STQ 

The standards were spiked in various concentrations into pooled negative nasopharyngeal patient samples collected in eSwab transport 

medium (Copan, Brescia, Italy). The limit of detection (LoD) was defined as the lowest standard concentration per sample which could be 

reproducibly distinguished from negative samples with 95 % confidence. Four replicates per each dilution were analysed to determine LoD 

estimates, which were subsequently confirmed by testing a total of 24 replicates with each standard. Table 6 presents the determined LoD 

values for each template. 

Table 6. Determination of LoD with the GenomEra SARS-CoV-2, Flu A/B + RSV 2.0 Assay Kit. 

Template / target analyte 
LoD 

(in original specimen) 

Result 

(number of replicates positive) 

First WHO International Standard for SARS-CoV-2 RNA 500 IU/mL 23/24 

NATtrol™ SARS-CoV-2 1429 copies/mL 24/24 

NATtrol™ Influenza A 2857 copies/mL 24/24 

NATtrol™ Influenza B 2857 copies/mL 23/24 

NATtrol™ RSV A 8571 copies/mL 23/24 

 

11.3 Analytical reactivity (Inclusivity) 

11.3.1 In silico inclusivity 

The most prevalent mutation in the SARS-CoV-2 (RdRP gene) amplicon (at nucleotide position 15598, reference genome Wuhan-Hu-1, 

Genbank accession #: MN908947) is located in the center of the RdRP-R primer. None of the Variants of Concern (Alpha, Beta, Gamma, 

Delta, Omicron) carry this mutation and it is found in only 0.27 % of all currently sequenced genomes. Thus, it has very little or no effect 

on the clinical sensitivity of the GenomEra SARS-CoV-2, Flu A/B + RSV 2.0 Assay Kit. 

While no systematic mutations were observed within the binding sites of influenza A forward primer and probe, a recently arisen mutation 

site was found within the reverse primer binding region (FluA-R), where T (thymine) has replaced C (cytosine) in nearly 50% of the 

sequences studied. However, this mutation is not expected to influence the detection sensitivity, as the reverse primer has a G (guanine) 

base at this position which has a strong affinity to all bases. 

For the binding regions of the influenza B and RSV primers and probes, no new widely occurring systematic mutations were identified that 

would influence the detection sensitivity of the GenomEra SARS-CoV-2, Flu A/B + RSV 2.0 Assay Kit. 

11.3.2 In vitro inclusivity 

Inclusivity for SARS-CoV-2 was studied in vitro by testing the Zeptometrix NATtrol™ SARS-CoV-2 Variant Panel (Cat.# NATSARS(COV2)-

VP) and Vircell AmpliRun SARS-CoV-2 Omicron RNA control (Prod.# MBC143-R) spiked in negative respiratory sample matrix at 3 × LoD 

concentration. All the variants tested produced a positive result in each replicate (Table 7). 
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Table 7. Determination of SARS-CoV-2 in vitro inclusivity with the GenomEra SARS-CoV-2, Flu A/B + RSV 2.0 Assay Kit. 

Variant No of positive results / all replicates 

Alpha variant; Isolate hCoV-19/England/204820464/2020 4/4 

Beta variant; Isolate hCoV-19/South Africa/KRISP-K005325/2020 4/4 

Gamma variant; Isolate hCoV-19/Japan/TY7-503/2021 (Brazil P.1) 4/4 

Delta variant; Isolate hCoV-19/USA/PHC658/2021 (Lineage B.1.617.2) 4/4 

Omicron variant; lineage B.1.1.529 (BA.1), Spanish clinical isolate 4/4 

 

Additionally, the correct detection of the following strains (Table 8) for SARS-CoV-2, influenza A, influenza B and RSV have been previously 

demonstrated with the GenomEra SARS-CoV-2, Flu A/B + RSV Assay Kit (Product No. CDX-140-01-20/40/100). These strains are 

expected to be reliably detected also with the GenomEra SARS-CoV-2, Flu A/B + RSV 2.0 Assay Kit as the analyte-specific oligonucleotide 

sequences are identical. 

Table 8. Viral strains tested for inclusivity with GenomEra SARS-CoV-2, Flu A/B + RSV Assay Kit. 

Strain Source 

SARS-CoV-2/Passau/ChVir21652/2020 (VoC B.1.1.7) INSTAND EQA sample 432023 

SARS-CoV-2/Munich/ChVir984/2020 INSTAND EQA sample 432017 

SARS-CoV-2/Spain/MD-FISABIO-Vircell001/2020 
AmpliRun SARS-CoV-2 RNA control, 
Prod.# MBC137-R (Vircell, Granada, Spain) 

SARS-CoV-2/England/MILK-9E05B3/2020 
(VoC B.1.1.7) 

SARS-CoV-2 RNA Control 15, Prod.# 103909 
(Twist Bioscience, South San Francisco, USA) 

SARS-CoV-2/South Africa/KRISP-EC-K005299/2020 (VoC 
B.1.351) 

SARS-CoV-2 RNA Control 16, Prod.# 104043 
(Twist Bioscience) 

SARS-CoV-2/Japan (Brazil)/IC-0564/2021 
(VoC P.1) 

SARS-CoV-2 RNA Control 17, Prod.# 104044 
(Twist Bioscience) 

FluA/California/7/2009 
Vircell AmpliRun Novel Influenza A H1N1 RNA control, 
Prod.# MBC082 

FluA/Sachsen Anhalt/20/2020 (H1N1)pdm09 INSTAND EQA sample 432017 

FluA/Hawaii/70/2019-like INSTAND EQA sample 432017 

FluA/Saarland/25/2019 (H3N2) INSTAND EQA sample 432018 

FluA/Perth/16/2009 (H3N2) 
Vircell AmpliRun Influenza A H3 RNA control, 
Prod.# MBC029 

FluA/Brisbane/59/2007 (H1N1) 
Vircell AmpliRun Influenza A H1 RNA control, 
Prod.# MBC028 

FluA/NY/02/09 (H1N1pdm) Zeptometrix Culture Fluid, Cat.# 0810109CFN(HI) 

FluA/PR/8/34 (H1N1) Zeptometrix Culture Fluid, Cat.# 0810245CF(HI) 

FluA/Hong Kong/4801/14 (H3N2) Zeptometrix Culture Fluid, Cat.# 0810526CF(HI) 

FluA/Brisbane/10/07 (H3N2) Zeptometrix Culture Fluid, Cat.# 0810138CF(HI) 

FluA/Viet Nam/1194/2004 x Puerto Rico/8/1934 (H5N1) 
Vircell AmpliRun Influenza A H5 RNA control, 
Prod.# MBC052 

FluA/DK/41/2015 Clinical isolate 

FluA/DK/3377/2019 Clinical isolate 

FluA/DK/5/2020 Clinical isolate 

FluA/Cambodia/e0826360/2020-like INSTAND EQA sample 432021 

FluA/Whooper Swan/R65/2006 INSTAND EQA sample 432023 

FluB/Brisbane/60/2008 (Victoria) 
Vircell AmpliRun Influenza B RNA control, 
Prod.# MBC030 

FluB/Florida/02/06 (Victoria lineage) Zeptometrix Culture Fluid, Cat.# 0810255CF(HI) 

FluB/Malaysia/2506/2004 (Victoria) Zeptometrix Culture Fluid, Cat.# 0810258CF(HI) 

FluB/DK/22/2016 Clinical isolate 

FluB/DK/257/2018 Clinical isolate 

FluB/DK/65/2020 Clinical isolate 

FluB/Washington/02/2019-like INSTAND EQA sample 432023 1 

FluB/Berlin/16/2020 (Victoria) INSTAND EQA sample 432019 2 

FluB/Washington/02/2019-like INSTAND EQA sample 432019 2 

RSVA Long strain 
Vircell AmpliRun RSV (subtype A) RNA control, 
Prod.# MBC041 

RSVA 3/2015 Isolate #3 Zeptometrix Culture Fluid, Cat.# 0810482CF(HI) 

RSVA/ON1 INSTAND EQA sample 432021 

RSVB 9320 strain 
Vircell AmpliRun RSV (subtype B) RNA control, 
Prod.# MBC083 

RSVB 3/2015 Isolate #2 

 

Zeptometrix Culture Fluid, Cat.# 0810480CF(HI) 
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11.4 Analytical specificity (Exclusivity) 

11.4.1 In silico exclusivity 

An in silico cross-reactivity analysis was performed by screening the GenomEra SARS-CoV-2, Flu A/B + RSV 2.0 primer and probe 

sequences individually against the sequences of selected organisms (causing respiratory diseases) available in the GenBank Nucleotide 

database available as of April 14th, 2022. The list of screened organisms was adopted from the WHO document Instructions and 

requirements for Emergency Use Listing (EUL) Submission: In vitro diagnostics detecting SARS-CoV-2 nucleic acid or antigen8. BLAST 

search was conducted by limiting the maximum number of hits per oligonucleotide sequence to 1000. Match/Mismatch scores were 1/-3 

(default values). 

All cross-reactivity hits resulting in potential amplification were individually assessed. The hits were considered amplifiable if the primers 

acting as forward and reverse primers, or one of the primers and a probe binding to the same DNA strand with the primer, anneal within 

1000 bases from each other on the non-target sequence. In silico results suggest that no such cases exist where forward and reverse 

primers would cross-react with the same non-target sequence. In addition, such cases neither exist where one of the primers and one of 

the probes would bind to the same non-target sequence within 1000 bases of each other, except the HCoV-SARS. As expected, more 

cross-reactivity is encountered with the probes due to shorter nucleotide sequences (MGB quenchers) compared to the primers. Shorter 

sequences naturally increase the probability for cross-reactivity.  

In conclusion, in silico cross-reactivity analysis indicated that there is a limited number of oligonucleotide hits to non-target sequences with 

> 80 % homology, and all of those are non-amplifiable. The results are summarized in Table 9. 
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Table 9. GenomEra SARS-CoV-2, Flu A/B + RSV 2.0 Assay Kit oligonucleotide homology % against selected organisms causing 

respiratory diseases, according to BLAST search. 
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11.4.2 In vitro exclusivity 

The in vitro cross-reactivity studies were conducted with the relevant microorganisms or pure nucleic acid templates listed in the MDCG 

2021-21 guidance document18. Each potentially cross-reacting pathogen/nucleic acid was analysed in 20 replicates. Samples were diluted 

in H2O to remove all clinical matrix derived inhibitory effects and reveal any potential cross-reactivity. None of the microorganisms or 

nucleic acids caused cross-reactivity in any of the 20 replicates (Table 10). 

Table 10. Microorganisms tested with the GenomEra SARS-CoV-2, Flu A/B + RSV 2.0 Assay Kit. 

Organism Concentration Result 

Human coronavirus 229E (Culture fluid) 126 000 TCID50/mL Negative 

Human coronavirus OC43 (Culture fluid) 380 000 TCID50/mL Negative 

Human coronavirus NL63 (Culture fluid) 17 000 TCID50/mL Negative 

Human coronavirus HKU1 (RNA) 2 000 copies/mL Negative 

HCoV-SARS (RNA) 2 000 copies/mL Negative 

MERS-CoV (RNA) 2 000 copies/mL Negative 

Legionella pneumophila (DNA) 2 000 copies/mL Negative 
1 Acquired from Zeptometrix 
2 Viral RNA, acquired from ATCC, Manassas, USA 
3 Viral RNA, acquired from Vircell, Granada, Spain 
4 Viral DNA from Vircell 

11.5 Interfering substances 

Potentially interfering substances which may be present in respiratory sample matrices were tested during the analytical studies of the 

GenomEra SARS-CoV-2 2.0 Assay Kit (CDX-150-01-20/100; Table 11). Reagent composition of this assay kit is identical compared with 

the GenomEra SARS-CoV-2, Flu A/B + RSV 2.0 Assay Kit except for the oligonucleotide composition. Thus, it is expected that the potential 

interference of the tested substances will be similar. Note however, that clinical samples are heterogeneous and combined effects of 

individual clinical samples and potentially interfering substances can be unpredictable.  

Potentially interfering substances were added into negative and spiked low positive (SARS-CoV-2 NATtrol standard template at 3 × LoD) 

sample matrices and tested as normal samples using the GenomEra SARS-CoV-2 2.0 Assay Kit. None of the endo- or exogeneous 

substances had negative effects on the amplification of the target analyte nor the sample processing control. However, mucin and/or 

Dymista (MedaPharma GmbH, Germany) may result in decreased signal/background levels and thus, have negative effects on assay 

performance if their concentration in the sample is ≥ 2.5% (w/v) or ≥ 15% (v/v), respectively. 

Common laboratory disinfectants were also screened for inhibitory effects. Isopropyl alcohol was the only substance which had a 

discernible interfering effect by inducing a failed result due to abnormally low signal levels. All the substances and their tested 

concentrations are presented in Table 11. 

Table 11. Potentially interfering substances tested with the GenomEra SARS-CoV-2 2.0 Assay Kit. 

Substance Commercial trade name Active ingredient 
Tested concentration in 

transport medium 

Endogenous substances 

Mucin 
Mucin from porcine stomach 

Sigma-Aldrich Cat. No M1778 
Purified mucin protein 2.5% (w/v) 

Blood (human) N/A Blood (human) 2% (v/v) 

Exogeneous substances 

Nasal corticosteroid Beconase 50 µg/dose Beclomethasone 15% (v/v) 

Nasal corticosteroid Flixonase 50 µg/dose Fluticasone 15% (v/v) 

Throat lozenge, oral 
anaesthetic and analgesic 

Bafucin Benzocaine 5 mg/mL 

Anti-viral drug Tamiflu Oseltamivir 7.5 mg / ml 

Antibiotic, nasal ointment Bactroban nasal 2 % Mupirocin 10 mg/mL 

Beta-adrenergic bronchodilator Ventoline Diskus Salbutamol 10 mg/mL 

Nasal adrenergic receptor 
agonist 

Vicks Sinex 0.5 mg/mL Oxymetazoline 15% (v/v) 

Nasal antihistamine and 
corticosteroid 

Dymista Azelastine, fluticasone 15% (v/v) 

Laboratory disinfectants 

Ethanol Etax A12 Ethanol 2% (v/v) 

Hypochlorite N/A Sodium hypochlorite 0.01% (v/v) 

Aseptic disinfectant Neo-Amisept Isopropyl alcohol 2% (v/v) 
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The substances for which interfering effects were detected with the GenomEra SARS-CoV-2 2.0 Assay Kit, namely mucin, Dymista, and 

Neo-Amisept, were also tested with the GenomEra SARS-CoV-2, Flu A/B + RSV 2.0 Assay Kit. The study was performed with the SARS-

CoV-2 NATtrol standard template at 3 × LoD, as no analyte-specific effects are expected. All three tested substances induced similar 

interfering effects as detected previously for the GenomEra SARS-CoV-2 2.0 Assay Kit. SARS-CoV-2 target-specific signal/background 

levels were decreased 72, 42 or 28% by the tested concentrations of Neo-Amisept, Dymista, and mucin, respectively, compared with the 

control reaction. Despite the inhibitory effects, correct (positive) qualitative results were acquired in all cases. 

11.6 Reproducibility 

Reproducibility of the GenomEra SARS-CoV-2, Flu A/B + RSV 2.0 Assay Kit was evaluated at three sites, one being an in-house site. 

Identical sample panels consisting of one low positive, one moderate positive and one negative clinical sample were tested in three 

replicates at all three sites. The tests were performed by two operators over five days. Positive samples were prepared by diluting SARS-

CoV-2, Flu A H1, Flu B and RSV(A) NATtrol standard templates (Prod.# NATSARS(COV2)-ST, NATFLUAH1-STQ, NATFLUB-STQ, 

NATRSVA-STQ, respectively) into pooled negative nasopharyngeal patient samples collected in Copan eNAT (all analytes in a single 

sample). The same clinical sample pool was also used as a negative control without the spiked analyte-specific templates. The results of 

the study are presented in Table 12. 

The overall agreement between reproducibility test results (users and instruments) was 99.2 % (95% CI: 98.6–99.8 %) as altogether six 

samples yielded deviant target-specific results. One false SARS-CoV-2 positive result was encountered which was probably caused by a 

contamination originating from the laboratory. Three negative samples produced PCR inhibition. 

Table 12. Reproducibility of the GenomEra SARS-CoV-2, Flu A/B + RSV 2.0 Assay Kit. 

Samples Target analyte 

Site 3 

# of correct results per 

replicates 

In-house (Site 4) 

# of correct results per 

replicates 

Total 

Low positive 

(2 × LoD) 

SARS-CoV-2 30/30 30/30 60/60 

Influenza A 30/30 30/30 60/60 

Influenza B 30/30 29/30 59/60 

RSV(A) 29/30 30/30 59/60 

Moderate positive 

(5 × LoD) 

SARS-CoV-2 30/30 30/30 60/60 

Influenza A 30/30 30/30 60/60 

Influenza B 30/30 30/30 60/60 

RSV(A) 30/30 30/30 60/60 

Negative 

SARS-CoV-2 

29/30 NEG 1 30/30 (NEG) 59/60 (NEG) 
Influenza A 

Influenza B 

RSV(A) 

SPC 2 27/30 30/30 57/60 
1 One of the negative samples yielded a positive result for SARS-CoV-2. 
2 Positivity of human mRNA sample processing control (SPC) 

11.7 Robustness and cross-contamination 

During clinical performance evaluation, multiple positive samples were tested in batches and although negative samples were tested after 

positive samples, there were no cross-contamination events detected. GenomEra CDX is a closed system with no liquid handling inside 

the instrument which also provides further protection from cross-contamination. The Test Chips are permanently sealed with heat and 

pressure in the beginning of the assay run inside the GenomEra CDX instrument which makes the chips safe to dispose and prevents 

amplicon contaminations. There were no false positive results detected in the clinical performance evaluation. 

11.8 Competitive interference 

The competitive interference study evaluated the effects of clinically relevant co-infections with any of the analytes probed by the assay. 

The study assessed whether a high concentration of one virus in the specimen could potentially affect assay performance for another 

target present at low levels in the multiplex assay.  

Samples were diluted in Copan eNAT to remove all clinical matrix derived inhibitory effects and to reveal any potential interfering effects. 

ZeptoMetrix viral culture fluids were used at 3 × LoD concentrations. Inactivated Flu A, Flu B and RSV(A) viral culture fluids acquired from 

ZeptoMetrix were used at high concentrations as interfering analytes. In case of SARS-CoV-2, a high positive clinical specimen was used 

as synthetic template material with sufficiently high concentration was not available. Interfering analytes were spiked into reactions at their 

highest possible concentrations considering the concentrations of the template stock solutions. Also, lower interfering concentrations were 

tested if the primarily tested concentrations produced 4/4 negative results for the 3 × LoD analyte. The results are summarized in Table 13. 

High concentrations of SARS-CoV-2 may interfere with the detection of RSV and influenza B in co-infected samples. 
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Table 13. Competitive interference detected with the GenomEra SARS-CoV-2, Flu A/B + RSV 2.0 Assay Kit. 

Test analyte 

at 3 x LoD 
Interferent analyte 

Interferent 

concentration 

in reaction 

Interferent 

result and 

threshold 

cycle value 

(Ct) 

Correct 

positive 

results for 

test analyte 

(n/4) 

SARS-CoV-2 

Influenza A H1N1pdm NY/02/09 Culture fluid 1214 TCID50 (U/ml) POS (21.6) 4/4 

Influenza B Florida/04/06 (Yamagata) Culture fluid 45780 TCID50 (U/ml) POS (24.6) 4/4 

RSV-A 3/2015 Isolate #3 Culture fluid 10471 TCID50 (U/ml) POS (22.5) 4/4 

Influenza A 

Clinical high positive SARS-CoV-2 specimen 1/100 dilution POS (25.2) 4/4 

Influenza B Florida/04/06 (Yamagata) Culture fluid 45780 TCID50 (U/ml) POS (23.3) 4/4 

RSV-A 3/2015 Isolate #3 Culture fluid 10471 TCID50 (U/ml) POS (26.6) 4/4 

Influenza B 

Clinical high positive SARS-CoV-2 specimen 1/100 dilution POS (25.3) 2/4 1 

Influenza A H1N1pdm NY/02/09 Culture fluid 1214 TCID50 (U/ml) POS (23.2) 4/4 

RSV-A 3/2015 Isolate #3 Culture fluid 10471 TCID50 (U/ml) POS (22.7) 4/4 

RSV 

Clinical high positive SARS-CoV-2 specimen 1/100 dilution POS (25.4) 0/4 2 

Clinical high positive SARS-CoV-2 specimen 1/500 dilution POS (28.0) 4/4 

Influenza A H1N1pdm NY/02/09 Culture fluid 1214 TCID50 (U/ml) POS (22.5) 4/4 

Influenza B Florida/04/06 (Yamagata) Culture fluid 45780 TCID50 (U/ml) POS (23.0) 4/4 
1 Influenza B borderline, influenza B positive 
2 Amplification of RSV was inhibited due to a higher concentration of SARS-CoV-2 analyte (interferent). 

11.9 Sample stability 

The stability of original untreated specimens is heavily dependent on the used sample collection/transport media, and individual properties 

of biological samples. Sample preparation method utilized in the Product efficiently removes any impurities and inhibitors present in 

biological specimens. The guidance document by the Medical Device Coordination Group, MDCG 2022-219, advises to reflect the effects 

of sample collection and storage conditions on the analytical performance of the Product. It must be noted that the sample preparation 

workflow of the assay kit only purifies the original specimens and does not include any sample manipulation steps that would decrease 

the stability of the original specimens. Thus, the stability of the original sample is merely dependent on the properties of the 

transport/collection medium. As there are also numerous different transport media available on the market, it is reasonable for the users 

to follow the sample storage instructions provided by the medium manufacturers. Sample stabilities in transport media are comprehensively 

tested by the medium manufacturers and those instructions must be strictly followed. If user suspects the stability of the sample, it is 

recommended to add Copan eNAT lysis medium into the sample as it stabilizes nucleic acids. However, it must be noted that after the 

addition of eNAT, the specimen is not suitable for viral culture. 

It is not recommended to freeze the specimens before primary analysis as it can distract the integrity of viral particles and lead to 

degradation of RNA. For long term storage, after the clinical status of the specimen has been determined, specimens may be frozen at -

70 °C or colder. 

The stability of pre-treated samples was studied during the verification and validation of the GenomEra SARS-CoV-2 2.0 Assay Kit, which 

utilizes an identical sample preparation protocol compared with the GenomEra SARS-CoV-2, Flu A/B + RSV 2.0 Assay Kit. Also, both 

assay kits use similar respiratory samples. Based on the previously acquired data, purified RNA is known to be unstable and should not 

be stored. 
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12 LIMITATIONS OF THE TEST 

12.1 Inhibitors in clinical samples 

The GenomEra SARS-CoV-2, Flu A/B + RSV 2.0 Assay Kit has been developed for the detection of viral nucleic acids from respiratory 

swab specimens. The quantity of inhibitors in clinical samples can be highly variable. It is important that only the instructed sample volume 

is used for sample preparation. When the sample preparation is performed according to the instructions, PCR inhibition is rarely 

encountered. However, if PCR inhibition or assay failure is detected, follow the instructions given in section 9.3. 

12.2 Other limitations 

It should be noted that the evolution and mutation of viral species is extremely rapid and aberrant sequence variants resulting in unspecific 

or hampered nucleic acid amplification may cause decrease in assay performance. 

Errors in following the assay procedure may lead to false negative results. 

Improper collection, storage or transport of specimens or incorrect storage of the Assay Kit may lead to a false result or PCR inhibition. 

Negative results do not preclude the possibility of infection and should not be used as only basis for treatment or other patient management 

decisions. 

Viral nucleic acids of the analyte may persist in samples independent of the viability of the virus. Detection of viral nucleic acids of the 

analyte in samples does not imply that the corresponding virus is infectious or the cause of clinical symptoms. 

There is a risk of false negative result due to the presence of sequence variants in the viral target of the assay, procedural errors, 

amplification inhibitors in specimens, or inadequate amount of organism for amplification. 

Assay results should be interpreted by a competent health care professional in conjunction with other laboratory findings, patient’s medical 

history and clinical signs or symptoms. Positive results do not rule out co-infection with other undetected target or non-target analytes. 

Negative results do not exclude other types of viral or bacterial infection. Co-infections with multiple viral, bacterial, or other agents are 

also possible. 

Improper sample collection may result in PCR inhibition if there is no detectable amount of human mRNA in the sample. 

13 INSTRUCTIONS FOR DISPOSAL 

Dispose of infectious waste in accordance with the laboratory regulations. Do not open, pierce or grind used Test Chips.  
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MANUFACTURER 

Abacus Diagnostica Oy 

Tykistökatu 4D 

FI-20520 TURKU 
FINLAND 
www.abacusdiagnostica.com 

SYMBOLS 

 
Manufacturer 

 

Do not re-use 

 
 

Catalogue number 
 

Contains sufficient for <n> test 

 
 

Batch code 

 

Temperature limitation 

 
 

Consult instructions for use 
 

Use by end of this month 

 

Shelf life, following the first opening (dd) 

 

CE-marked product 

 

In vitro diagnostic medical device   

 

 

This Product incorporates technologies (Dyes, Quenchers) sublicensed by Kaneka Eurogentec S.A. exclusively for diagnostic purposes. 

Further information on purchasing licenses may be obtained by contacting licensing @eurogentec.com. 



 

 

 


