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These instructions for use apply to the following reference / Denna bruksanvisning gdller fér féljande referens:

REFERENCE /
PRODUCT / PRODUKT REFERENS
) ] ] ] 444216 /
VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System VS-USB124

Table A 1. Reference for product to be used with the BD MAX™ System. / Referens fér produkt som ska anvédndas med BD MAX™ System.
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ENGLISH

Intended use

VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System is an automated real-time RT-PCR
test designed for the qualitative detection of HV 69/70 deletion, K417N mutation and K417T mutation in the S gene
of SARS-CoV-2, associated to SARS-CoV-2 Alpha (lineage B.1.1.7), Beta (lineage B.1.351) and Gamma (linage P.1)

variants, in nasopharyngeal and oropharyngeal swabs and saliva samples.

The assay is intended to be used with SARS-CoV-2 positive samples or, when the test is performed in conjunction
with the VIASURE SARS-CoV-2 (N1 + N2) Real Time PCR Detection Kit for BD MAX™ System (Ref: 444215) with samples
from patients suspected Coronavirus disease 2019 (COVID-19) by their healthcare professional (HCP).

This test is intended to be used as an aid to monitor the prevalence of variants that carry the HV 69/70 deletion,
K417N or K417T mutations in the S gene and to assist in control measures. The assay uses the BD MAX™ System for
automated extraction of RNA and subsequent real-tfime RT-PCR, employing the reagents provided combined with
universal reagents and disposables for the BD MAX™ System. RNA is exfracted from specimens, and
complementary DNA (cDNA) is synthetized and amplified using RT-PCR and detected using fluorescent reporter
dye probes specific for HV 69/70 deletion, K417N or K417T mutations.

Summary and Explanation

Coronavirus are enveloped non-segmented positive-sense RNA viruses and belong to Coronaviridae family [1,2].
There are six coronavirus species known to cause human diseases [2]. Four viruses (229E, OC43, NL63 and HKUT)
cause common cold symptoms and the other two (severe acute respiratory syndrome coronavirus (SARS-CoV) and
Middle East respiratory syndrome coronavirus (MERS-CoV)) are zoonotic and produce more severe complications
[2]. SARS-CoV and MERS-CoV have caused more than 10,000 cumulative cases in the past two decades, with
mortality rates of 34% MERS-CoV and 10% SARS-CoV [1,3].

In December 2019, some people that worked at or lived around the Huanan seafood market in Wuhan, Hubei
Province, China, have presented pneumonia of unknown cause [2,4]. Deep sequencing analysis of the respiratory
samples indicated a novel coronavirus, which was named firstly 2019 novel coronavirus (2019-nCoV) and lately
SARS-CoV-2 [5].

Human-to-human transmission of the SARS-CoV-2 has been confirmed, even in the incubation period without
symptoms, and the virus causes severe respiratory iliness like those SARS-CoV produced [1,6,7,8]. Although the
pneumonia is the principal illness associated, a few patients have developed severe pneumonia, pulmonary
edema, acute respiratory distress syndrome, or multiple organ failure and death [1,4]. Centers of Disease Confrol
and Prevention (CDC) believes that symptoms of SARS-CoV-2 may appear in as few as 2 days or as long as 14 days
after exposure, being the most common fever or chills, cough, fatigue, anorexia, myalgia and dyspnea [1.4,6,9].
Less common symptoms are sore throat, nasal congestion, headache, diarrhea, nausea and vomiting [1,4]. Loss of
smell (anosmia) or loss of taste (ageusia) preceding the onset of respiratory symptoms has also been reported [9].
Older adults and people who have severe underlying medical conditions like heart or lung disease or diabetes

seem to be af higher risk for developing more serious complications from COVID-19 illness [10].
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Diagnosis of COVID-19 is performed detecting conventional causes of pneumonia early and defected by next-
generation sequencing or real-time RT-PCR methods [1,11]. Several assays that detect the SARS-CoV-2 are currently
available, such as China CDC (gene targets, ORFlab and N), Charité — Germany (gene targets, RARP and E) or US
CDC (two targetsin N gene) [12].

CDC recommends upper respiratory tract specimens (nasopharyngeal (NP) and oropharyngeal (OP) swalbs, nasal
mid-turbinate swab, nasal swab, nasopharyngeal wash/aspirate or nasal wash/aspirate (NW) and saliva specimens
collected mainly by a healthcare professional) and/or lower respiratory specimens (sputum, endotracheal aspirate,
or bronchoalveolar lavage in patients with more severe respiratory disease) for the identification of SARS-CoV-2
[11]. In addition, other clinical specimens as blood, urine and stool may be collected to monitor the presence of
the virus [11,12].

Since the initial genomic characterization of SARS-CoV-2, the virus has been divided into different genetic groups
or clusters (S, L, V, G with GH and GR subgroups). The appearance of mutations is a natural and expected event
within the evolution process of the virus. In fact, some specific mutations define the viral genetic groups that are
currently circulating globally. The mutations identified to date remain within the expected patterns for a
coronavirus. Viruses classified in genefic group G are the most frequent worldwide. Thanks to the genetic
sequencing of the pathogen worldwide, it has been possible to establish patterns of dispersal and evolution of the

virus.

On December 14, 2020, the United Kingdom declared an increase in the incidence of SARS-CoV-2 in some regions
of its country associated with a new variant of the virus with a supposed greater fransmission capacity. This variant,
called Alpha variant (B.1.1.7) presented 23 different mutations: 13 non-synonymous, including a series of mutations
in the spike protein (S), 4 deletions and 6 synonymous. By the end of December, this variant had been detected in
31 countries and territories in 5 of the 6 WHO regions. One of the mutations is the deletion at positions 62-70 in the
spike profein. Detection of the HV 69/70 deletion is of great importance since it has been related to immune
leakage in immunosuppressed patients and to increased viral infectivity. Another cause for concern in relation to
the HV 69/70 deletion is that it affects the sensitivity of virus detection using molecular techniques (RT-PCR) that

detects the S gene.

The presence of the HV 69/70 deletion is associated with the Alpha variant, lineage B.1.1.7, however, other variants

such as B.1.1.298 (Danish lineage) or B.1.258 also have this deletion.

The Beta (B.1.351) variant was first identified in Nelson Mandela Bay, South Africa, in samples dating back to the
beginning of October 2020. The variant also was identified in Zambia in late December 2020, at which time it
appeared to be the predominant variant in the country. This variant has multiple mutations in the spike protein,
including K417N, E484K, N501Y. It has potential reduction in neutralization by some EUA monoclonal antibody

freatments.

The SARS-CoV-2 epidemic in Brazil was dominated by two lineages designated as P.1 and P.2, harboring mutations
at the receptor-binding domain of the Spike (S) protein. Lineage P.1 (referred as Gamma) is considered a Variant
of Concern (VOC) because it has potential reduction in neutralization by some EUA monoclonal antfibody
freatments. This Lineage presents multiple mutations in the S protein (including K417T, E484K, N501Y) and its

emergence was associated with a second COVID-19 epidemic wave in the Amazonas state. Lineage P.2 is
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4,

considered a Variant Under Monitoring (VUM) and only harbors the mutation E484K. The P.2 lineage has been

detected as the most prevalent variant in several Amazonas states across the country in late 2020 and early 2021.

The appearance of variants that increase the fransmissibility of the virus, its virulence or that escape the action of
the neutralizing antibodies generated after natural infection or the vaccine, constitute a first-order public health
problem that can have an important impact on control of the pandemic. For this reason, VIASURE SARS-CoV-2
Variant Real Time PCR Detection Kit for BD MAX™ System allows the detection of HV 69/70 deletion, K417N or K417T

mutations associated with Variants of Concern Alpha, Beta and Gamma.

Principle of the procedure

VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System is designed for the qualitafive
detection of RNA with HV 69/70 deletion, K417N mutation and K417T mutation in the S gene of SARS-CoV-2 from
nasopharyngeal and oropharyngeal swabs and saliva samples. The detection is done in one step real-time RT-PCR
format where the reverse transcription and the subsequent amplification of specific target sequence occur in the
same reaction tube. The isolated RNA target is transcribed generating complementary DNA by reverse
franscriptase, which is followed by the amplification of a conserved region of § gene for SARS-CoV-2 for HV 69/70

deletion, K417N mutation and K417T mutation using specific primers and fluorescent-labeled probes.

VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System is based on 5 exonuclease activity
of DNA polymerase. During DNA amplification, this enzyme cleaves the probe bound to the complementary DNA
sequence, separating the quencher dye from the reporter. This reaction generates an increase in the fluorescent
signal which is proportional to the quantity of the target template. This fluorescence is measured on the BD MAX™

System.

VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System contains in each tube all the
components necessary for real-fime PCR assay (specific primers/probes, dNTPs, buffer, polymerase, reverse-
franscriptase) in a stabilized format, as well as an endogenous internal control to monitor the exiraction process
and/or inhibition of the polymerase activity. The assay uses a human housekeeping gene as an Endogenous Internal
Control (IC) (human RNase P gene). Human housekeeping genes are involved in basic cell maintenance and,

therefore, are expected to be present in all nucleated human cells and maintain relatively constant expression

levels.
Target Channel Gene
HV 69/70 deletion 475/520 S gene
K417N mutation 530/565 S gene
K417T mutation 585/630 S gene
Endogenous(llgr)ernol Control 630/665 human RNase P gene

Table 1. Target, channel and genes.

Reagents provided

VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System includes the following materials and

reagents detailed in Table 2:
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5.

Color or
Barcode

Reagent/Material Description

Amount

A mix of enzymes, primers-probes, 2 bouches of 12
SARS-CoV-2 Variant buffer, dNTPs, stabilizers and . P
. . . Green foil transparent
reaction tube endogenous internal control in
I tubes
stabilized format
. 1 h of 24

Rehydration Buffer Solution to reconstitute the stabilized . pouch ©

11 foil fransparent
tube product
tubes

Table 2. Reagents and materials provided in VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System with Cat. N°. VS-
USB124 (444214).

Reagents and equipment to be supplied by the user

The following list includes the materials and equipment that are required for use but not included in the VIASURE
SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System.

e Real-time PCR instrument: BD MAX™ System (Ref: 441916).

e BD MAX™ ExK™ TNA-3 (Ref:442827 or 442828).

e BD MAX™ PCR Cartridges (Ref: 437519).

e Vortex.

e Micropipettes (accurate between 2 and 1000 ulL).

e  Filter tips.

e Powder-free disposable gloves.

e Optional: VIASURE SARS-CoV-2 (N1 + N2) Real Time PCR Detection Kit for BD MAX™ System (Ref: 444215)

Transport and storage conditions

e The kits can be shipped and stored at 2-40°C until the expiration date which is stated on the label.
e After opening the aluminum pouches which contain the reaction tubes, the product can be used up to 28

days.

Precavutions for users

e The product is infended for use by professional users only, such as laboratory or health care professionals and
fechnicians, trained in molecular biological techniques.

e Forin vitro diagnostic use.

e Do not use expired reagents and/or materials.

e Do not use the kit if the label that seals the outer box is broken.

o Do not use reagents if the protective box is open or broken upon arrival.

e Do not use reagents if the protective pouches are open or broken upon arrival.

e Do not use reagents if desiccant is not present or broken inside reagent pouches.

e Do not remove desiccant from reagent pouches.
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Close protective pouches of reagents promptly with the zip seal after each use. Remove any excess airin the
pouches prior to sealing.

Do not use reagents if the foil has been broken or domaged.

Do not mix reagents from different pouches and/or kits and/or lofs.

Protect reagents from humidity. Prolonged exposure to humidity may affect product performance.

Keep components away from light.

In cases where other PCR tests are conducted in the same general area of the laboratory, care must be taken
fo ensure that the VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System, BD MAX™
ExK™ TNA-3 extraction kit, any additional reagents required for testing and the BD MAX™ System are not
contaminated. Always avoid microbial and ribonuclease (RNase)/deoxyribonuclease (DNase) contamination
of reagents. The use of sterile RNase/DNase-free disposable aerosol resistant or positive displacement pipette
fips is recommended. Use a new tip for each specimen. Gloves must be changed before manipulating
reagents and cartridges (BD MAX™ PCR Cartridge).

To avoid contamination of the environment by amplicons, do not break apart the BD MAX™ PCR Cartridge
after use. The seals of the BD MAX™ PCR Cartridge are designed o prevent contamination.

Design a unidirectional workflow. It should begin in the Extraction Area and then move to the Amplification
and Detection Area. Do not return samples, equipment and reagents to the area in which the previous step
was performed.

Follow Good Laboratory Practices. Wear protective clothing, use disposable gloves, goggles and mask. Do
not eat, drink, smoke or apply cosmetic products in the working area. Wash your hands after finishing the test.
Samples must be treated as potentially infectious and/or biohazardous, as well as all the reagents and
materials that have been exposed to the samples and they must be handled according to the national safety
regulations. Take necessary precautions during the collection, transport, storage, handling, and disposal of
samples.

Samples and reagents must be handled in a biological safety cabinet. Use personal proftective equipment
(PPE) consistent with current guidelines for the handling of potentially infectious samples. Dispose of waste in
compliance with local and state regulations.

Regular decontamination of commonly used equipment is recommended, especially micropipettes and work
surfaces.

In accordance with Regulation (EC) No 1907/2006 (REACH), VIASURE Real Time PCR Detection Kits do not
require Material Safety Data Sheets on account of their classification as non-hazardous to health and the
environment, because they do not contain substances and/or mixtures which meet the hazard classification
criteria available in Regulation (EC) No 1272/2008 (CLP), or which are in concentrations higher than the value
established in the mentioned regulation for their declaration.

If the kit is used in combination with the VIASURE SARS-CoV-2 (N1 + N2) Real Time PCR Detection Kit for BD
MAX™ System (Ref: 444215), please refer to the corresponding instructions for use.

Consult the BD MAX™ System User's Manual for additional warnings, precautions and procedures.
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Test procedure

8.1. Sample collection, storage and transport

The VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System has been tested on
nasopharyngeal swabs and saliva samples, both collected in viral transport medium (VIM) - Vircell S.L. -; BD™
Universal Viral Transport (UVT) System media - BD - or IMPROVIRAL™ Viral Preservative Medium (VPM) -Guangzhou
Improve Medical Instruments Co. Ltd and oropharyngeal swalbs collected in viral fransport medium (VIM) - Vircell.

Other types of samples must be validated by the user.

Collection, storage and transport of specimens should be maintained per the conditions validated by the user.
Overall, respiratory and saliva samples should be collected and labelled appropriately in clean containers with or
without transport media (depending on sample type) and processed as soon as possible to guarantee the quality
of the test. The specimens should be transported at 2 to 8°C for up to 72 hours, following the local and national
regulations for the transport of pathogen material. For long term transport (more than 72 hours), we recommend
shipping at <-20°C or lower. It is recommended to use fresh specimens for the test. The samples can be stored at 2
to 8°C for up to 72 hours or frozen at -20°C or ideally at -70°C for conservation. Repeated freeze-thaw cycles should

be avoided in order to prevent degradation of the sample and nucleic acids.

The nasopharyngeal/oropharyngeal swabs and saliva specimens must be collected, transported and stored
according to appropriate laboratory guidelines. For details, refer to the CDC guideline (Specimen collection

guidelines. Website https://www.cdc.gov/urdo/downloads/SpecCollectionGuidelines.pdf and Interim Guidelines

for Collecting, Handling, and Testing Clinical Specimens for COVID-19. Website

https://www.cdc.gov/coronavirus/2019-ncov/lab/guidelines-clinical-specimens.html) and the IDSA guideline

(Miller, J. M., Binnicker, M. J., Campbell, S., ... & Pritt, B. S. (2018). A guide to utilization of the microbiology laboratory
for diagnosis of infectious diseases: 2018 update by the Infectious Diseases Society of America and the American

Society for Microbiology. Clinical Infectious Diseases, 67(6), e1-e94).

8.2. Sample preparation and RNA exiraction

Perform the sample preparation according to the recommendations in the instructions for use of extraction kit used,
BD MAX™ ExK™ TNA-3. Note that some other samples may require pre-processing. Application-specific extraction

preparation procedures should be developed and validated by the user.
When using nasopharyngeal or oropharyngeal specimens:

1. Pipette between 400 and 750 L of nasopharyngeal or oropharyngeal swab collected in viral transport media
(VIM) or in BD™ Universal Viral Transport (UVT) System media info a BD MAX™ ExK™ TNA-3 Sample Buffer Tube
and close the tube with a septum cap. Ensure complete mixing by vortexing the sample at high speed for 1

minute. Proceed to BD MAX™ System Operation.
In case of using saliva samples collected in transport media:

1. Saliva samples may be collected in Viral Transport Medium (VTM), BD™ Universal Viral Transport (UVT), or
IMPROVIRAL™ Viral Preservative Medium (VPM) at a ratio of 1:3 (saliva:media). Vortex for 1 minute at high
speed. Pipette 750 pL intfo a BD MAX™ ExK™ TNA-3 Sample Buffer Tube and close the tube with a septum cap.

10
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Ensure complete mixing by vortexing the sample at high speed for 1 minute. Proceed to BD MAX™ System

Operation.
In case of using neat saliva samples:

1. Combine saliva with Viral Transport Medium (VTM), BD™ Universal Viral Transport (UVT), or IMPROVIRAL™ Viral
Preservative Medium (VPM) so that the final ratio of saliva:mediais 1:3. Vortex for 1 minute at high speed. Then
pipette 750 yL into a BD MAX™ ExK™ TNA-3 Sample Buffer Tube and close the tube with a septum cap. Ensure

complete mixing by vortexing the sample at high speed for 1 minute. Proceed to BD MAX™ System Operation.
8.3. PCR protocol
Note: Please, refer to the BD MAX™ System User's Manual for detailed instructions.

8.3.1. Creating PCR test program for VIASURE SARS-CoV-2 Variant Real Time
PCR Detection Kit for BD MAX™ System

Nofte: If you have already created the test for the VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD
MAX™ System, you can skip step 8.3.1 and go directly to 8.3.2.

1) On the "Run” screen of the BD MAX™ System, select the "“Test Editor” tab.
2) Click the “Create” button.

3) In the Basic Information tab, within the “Test Name" window, name your test: i.e. VIASURE SARS-CoV-2

Variant.
4) In the “Extraction Type” drop down menu, select "ExK TNA-3".
5) Inthe “Master Mix Format” drop down menu, choose “Type 5".

a. Note: Product may be used in combination with the VIASURE SARS-CoV-2 (N1 + N2) Real Time PCR
Detection Kit for BD MAX™ System (Ref: 444215), then select “Dual Master Mix Concentrated
Lyophilized MM with Rehydration Buffer (Type 5)".

6) Inthe “Sample extraction parameters” select “User defined” and adjust sample volume to 950 uL.
7) Inthe “Ct Calculation” select "Call Ct at Threshold Crossing”.
8) If running software version 5.00 or higher, in the "Custom Barcodes” select the following configuration:

a. Snap-In 2 Barcode: leave empty (concerning SARS-CoV-2 Variant reaction tube no barcode

configuration is needed).
b. Snap-In 3 Barcode: 11 (concerning Rehydration Buffer tube).

c. Snap-In 4 Barcode: 1G if used in combination with SARS-CoV-2 (N1 + N2) reaction tube and the
format “Dual Master mix Concentrated Lyophilized MM with rehydration Buffer (Type 5)" (Section
8.3.1).

9) In “PCR settings” tab enter the following parameters: “Channel Settings”, “Gains” and “Threshold” (Table
3).

11



|U-444216ensv0821 rev00

a. Note: Product may be used in combination with the VIASURE SARS-CoV-2 (N1 + N2) Real Time PCR
Detection Kit for BD MAX™ System (Ref: 444215), "PCR Settings” and "“Test Steps” should be

completed for Snap-In 4 (blue) position (see the corresponding instructions for use).

Channel Alias Gain Threshold Ct Min Ct Max
475/520 (FAM) HV69-70 80 150 0 40
530/565 (HEX) K417N 80 150 0 40
585/630 (ROX) K417T 80 150 0 40
630/665 (Cy5) IC 80 150 0 35

680/715 (Cy5.5) - 0 0 0 0

Table 3. PCR settings.

Note: It is recommended to set the minimum threshold values listed above for each channel as a starting point, but the final settings must be
determined by the end-user during the result interpretation, in order to ensure that thresholds fall within the exponential phase of the

fluorescence curves and above any background signal. The threshold value for different instruments may vary due to different signal

intensities.

10) In "PCR settings” tab enter the following parameters “Spectral Cross Talk” (Table 4), as well.

False Receiving Channel
Channel 475/520 530/565 585/630 630/665 680/715
475/520 - 3.0 0.0 0.0 0.0
530/565 1.0 - 0.0 0.0 0.0
Eé;::::? 585/630 0.0 0.0 - 0.0 0.0
630/665 0.0 0.0 5.0 - 0.0
680/715 0.0 0.0 0.0 0.0 -

Table 4. Spectral cross-talk parameters.

11) In “Test Steps” tab, enter the PCR protocol (Table 5).

Step Name Profile Type |Cycles| Time |Temperature | Detect
(s)

Reverse transcription Hold 1 9200 45°C -
Initial denaturation Hold 1 120 98°C -
Denaturation and 10 95°C -

Annealing/Extension 2 45 P

(Data collection) | 'emperature 611 63°C

Table 5. PCR protocol.

12) Click the “Save Test” button.

8.3.2. BD MAX™ Rack set up

1) For each sample to be tested, remove one Unitized Reagent Strips from the BD MAX™ ExK™ TNA-3 kit.
Gently tap each strip onto a hard surface to ensure that all the liquids are at the bottom of the tubes and
load on the BD MAX™ System sample racks.

2) Remove the required number of BD MAX™ ExK™ TNA Extraction Tubes (B4) (white foil) from their protective
pouch. Snap the Extraction Tube(s) (white foil) info its corresponding positions in the TNA strip (Snap position

1, white color coding on the rack. See Figure 1). Remove excess air, and close pouch with the zip seal.

12
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3) Determine and separate the appropriate number of SARS-CoV-2 Variant reaction tubes (green foil) and
snap into their corresponding positions in the strip (Snap position 2, green color coding on the rack. See
Figure 1).

a. Remove excess air, and close aluminum pouches with the zip seal.

b. In orderto carry out a correct rehydration, please make sure that the lyophilized product is in the
bottom of the tube and is not adhered to the top area of the tube or to the foil seal. Gently tap
each tube on a hard surface to make sure all the product is at the bottom of the tube.

i. Note: If you choose the format “Dual Master Mix Concentrated Lyophilized MM with
Rehydration Buffer (Type 5)" (Section 8.3.1), determine and separate the appropriate
number of additional SARS-CoV-2 reaction tubes (1G foil in case of VIASURE SARS-CoV-2
(N1+N2) test) and snap into their corresponding positions in the strip (Snap position 4, blue
color coding on the rack. See Figure 1). Remove excess air, and close aluminum pouches
with the zip seal.

4) Remove the required number of Rehydration Buffer tubes (11 foil) and snap into their corresponding
positions in the strip (Snap position 3, non-color coding on the rack. See Figure 1). Remove excess air and
close the pouch with the zip seal.

a. Inorderto ensure a correct fransfer, please make sure that the liquid is in the bottom of the tube
and is not adhered to the top area of the tube or to the foil seal. Gently tap each tube on a hard

surface to make sure all the buffer is at the bottom of the tube.

Figure 1. BD MAX™ TNA Reagent Strip (TNA) from the BD MAX™ ExK™ TNA-3 kit.

Waste
Snap-in tubes Reservoir
Pipette Tips
#1 #2 #3 #4
L T T T I ]
olloe|e]|e
Reaction
Lysis/Release Tube 2
Tube (optional) @|fe|fO|lo
Wash
: Buffer ~—
Extraction slalals
Tube )
Elution NN
Reaction Buffer
Tube 1 #1 #2 #3 #4

Rehydration  Neutralization
Buffer buffer

8.3.3. BD MAX™ |nstrument set up

1) Select the “Work List” tab on the “"Run” screen of the BD MAX™ System software v4.50A or higher.

2) In the “Test” drop down menu, select VIASURE SARS-CoV-2 Variant (if not already created see Section
8.3.1).

3) Select the appropriate kit lot number (found on the outer box of exiraction kit used) from the pull-down

menu (optional).

13
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9.

4) Enter the Sample Buffer Tube identification number into the Sample tube window of the Work List, either
by scanning the barcode with the scanner or by manual entry.

5) Fill the Specimen/Patient ID and/or Accession window of the Work List and click the “Save” button.
Continue until all Sample Buffer Tubes are entered. Ensure that the specimen/patient ID and the Sample
Buffer Tubes are accurately matched.

6) Place the prepared Sample Buffer Tube into the BD MAX™ Rack(s).

7) Load the rack(s) into the BD MAX™ System (Rack A is positioned on the left side of the BD MAX™ System
and Rack B on the right side).

8) Place the required number of BD MAX™ PCR Cartridge(s) into the BD MAX™ System.

9) Close the BD MAX™ System door.

10) Click “Start Run” to begin the procedure.

8.3.4. BD MAX™ report

1) In main menu, click the “Results” button.
2) Either double click on your run in the list or press the “view button”.
3) Click on “Print”, select: “Run Details, Test Details and Plot...".

4) Click on “Print or Export button” on the “Run Reports” screen.

Result interpretation

For a detailed description on how to analyze data, refer fo the BD MAX™ System User's manual.

Analysis of the VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System is intended to be
performed as a reflex on samples with positive result for SARS-CoV-2 RNA. If used in conjunction with VIASURE SARS-
CoV-2 (N1 + N2) Real Time PCR Detection Kit for BD MAX™ System on samples of unknown status for presence of
SARS-CoV-2 RNA, please refer to those instructions for use for results interpretation for determination of the SARS-

CoV-2 RNA result.

The analysis of the data is done by the BD MAX™ software according to the manufacturer’s instructions. The BD
MAX™ software reports Ct values and amplification curves for each detector channel of each sample tested in

the following way:

- Ct value of 0 indicates that there was no Ct value calculated by the software with the specified Threshold (see

Table 3). Amplification curve of the sample showing a 0" Ct value must be checked manually.
- Ct value of -1 indicates that no amplification process has occurred.

- Any other Ct value should be interpreted in correlation with the amplification curve and according to the sample

interpretation guidelines outlined in Table 6.

Check Internal Confrol signal to verify the correct functioning of the amplification mix. In addition, check that there

is no report of BD MAX™ System failure.

Results should be read and analyzed using the following table:

14



|U-444216ensv0821 rev00

delll\fli:: {Z(r)gef A GG | LG il Infzg\%?ecr::::ol Interpretation
) target (5630/565) | target (585/630) (630/665)
+ - - +/-1 HV 69/70 deletion Detected !
- + - +/-1 K417N mutation Detected !
- - + +/- K417T mutation Detected !
+ + - +/-1 HV 69/70 deletion and K417N mutation Detected !
+ - + +/-! HV 69/70 deletion and K417T mutation Detected !
- + + +/- K417N and K417T mutation Detected !
+ + + 4/ HV 69/70 deletion, K417N mutation and K417T
mutation Detected !
) ) . 4 HV 69/70 deletion, K417N mutation and K417T
mutation not Detected !
Unresolved (UNR) Result obtained in the presence
) of inhibitors in the PCR reaction or when a general
B - - B problem (not reported by an error code) with the
sample processing and/or amplification steps
occurs.?
Indeterminate assay result (IND). Due to BD MAX™
IND IND IND IND System failure. Assay result displayed in case of an
instrument failure linked to an error code.
Incomplete assay result (INC). Due to BD MAX™
INC INC INC INC System failure. Assay result displayed in case of
failure to complete run.

Table 6. Sample interpretation.
+: Amplification occurred.

-: No amplification occurred.

1 A sample is considered positive if the Ct value obtained is less than 40. The endogenous Internal Control (IC) may or

may not show an amplification signal. Sometimes, the IC detection is not necessary because a high copy number of

the target can cause preferential amplification of target-specific nucleic acids.

2 In the case of HV 69/70 deletion, K417N mutation and K417T mutation targefs sites negative, IC must show an

amplification signal with Ct less than 35. The Ct value could be very variable due to the Endogenous Infernal Control is

a human housekeeping gene that should be present in all human nucleated cells in the original sample. If there is an

absence of signal or Ct value = 35 of the Endogenous Internal Control, the result is considered as ‘Unresolved’, and

retesting is required.

Summary of mutations associated with the following lineages present in the most known Variants of Concern (VOC):

Mutations in the S gene !
Lineages WHO label
HV 69/70 deletion K417N mutation K417T mutation
B.1.1.7 Alpha X - -
B.1.351 Beta - X -
P.1 Gamma - - X

Table 7. Summary of mutations associated with known Variants of Concern (VOC).
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Thttps://www.gov.uk/government/publications/covid-192-variants-genomically-confirmed-case-numbers/variants-

distribution-of-cases-data (data up to 19 May 2021).

Other variants can present the HV 69/70 deletion and mutations K417T and K417N because they are not specific
for the variants mentioned.

Final assignment to a lineage must be done by sequencing.

In case of a continued ambiguous result, it is recommended to review the instructions for use, the extraction process
used by the user; to verify the correct performance of each RT-gPCR steps and review the parameters; and to

check the sigmoid shape of the curve and the intensity of fluorescence.

The results of the test should be evaluated by a health care professional in the context of medical history, clinical

symptoms and other diagnostic tests.

10. Limitations of the test

e The results of the test should be evaluated by a health care professional in the context of medical history,
clinical symptoms and other diagnostic tests.

e Although this assay can be used with other types of samples it has been validated with
nasopharyngeal/oropharyngeal swabs and saliva samples, all collected in Viral Transport Medium (VTM).

e For good test performance, the lyophilized product should be at the boftom of the tube and not adhered to
the top area of the tube or the foil seal. Gently tap each tube on a hard surface to make sure all the product
is at the bottom of the tube.

e Anappearance of the reaction mixture in stabilized format, normally found at the bottom of the tube, different
from the usual one (without conical shape, inhomogeneous, smaller/larger in size and/or color different from
whitish) does not alter the functionality of the test.

e The quality of the test depends on the quality of the sample; proper extracted nucleic acid from respiratory
samples must be exiracted.

e This fest is a qualitative test and does not provide quantitative values or indicate the number of organisms
present.

o Extremely low levels of target below the limit of detection might be detected, but results may not be
reproducible.

e There is a possibility of false positive results due to cross-contamination by SARS-CoV-2 RNA with HV 69/70
deletion, K417N mutation or K417T mutation in the S gene, either samples containing high concentrations of
target RNA or contamination due to PCR products from previous reactions.

e The specific primer and probe combinations for detection of HV 69/70 deletion, K417N mutation or K417T
mutation used in VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System do not show
significant combined homologies with the human genome, human microflora, or other coronaviruses, which
might result in predictable false positive.

e False Negative results may arise from several factors and their combinations, including:

o Improper specimens’ collection, fransport, storage, and/or handling methods.

o Improper processing procedures (including RNA extraction).

16


https://www.gov.uk/government/publications/covid-19-variants-genomically-confirmed-case-numbers/variants-distribution-of-cases-data
https://www.gov.uk/government/publications/covid-19-variants-genomically-confirmed-case-numbers/variants-distribution-of-cases-data

|U-444216ensv0821 rev00

o Degradation of the viral RNA during sample shipping/storage and/or processing.

o Mutations or polymorphisms in primer or probe binding regions may affect detection of new or
unknown SARS-CoV-2 variant.

o Aviralload in the specimen below the limit of detection for the assay.

o The presence of RT-gPCR inhibitors or other types of interfering substances. The impacts of vaccines,
antiviral therapeutics, antibiotics, chemotherapeutics or immunosuppressant drugs used fo prevent
COVID-19 or used during the freatment of the infection have not been evaluated.

o Failure to follow instructions for use and the assay procedure.

e Some samples may fail fo exhibit RNase P amplification curves due to low human cell numbers in the original
clinical sample. A negative IC signal does not preclude the presence of HV 69/70 deletion, K417N mutation or
K417T mutation in a clinical specimen.

e A positive test result does not necessarily indicate the presence of viable viruses and does not imply that these
viruses are infectious or are the causative agents for clinical symptoms. However, a posifive result is indicative
of the presence of targets viral sequences.

e The presence of the HV 69/70 deletion is associated with the Alpha variant (lineage B.1.1.7), K417N mutation
with Beta variant (lineage B.1.351) and K417T mutation with Gamma variant (lineage P.1), however, final
assignment to a lineage must be done by sequencing.

e Negative results do not preclude presence of SARS-CoV-2 RNA due to this assay is infended to be used with
positive SARS-CoV-2 samples.

e In the case of obtaining Unresolved, Indeterminate or Incomplete results using VIASURE SARS-CoV-2 Variant
Real Time PCR Detection Kit for BD MAX™ System, retesting will be required. Unresolved results may be due to
the presence of inhibitors in the sample or an incorrect rehydration of lyophilized reaction mix tube. If there is

an instrument failure, Indeterminate or Incomplete results will be obtained.

11. Quality control

VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System contains an Endogenous Internal

Control (IC) in each reaction tube which confirms the correct performance of the technique.

12. Performance characteristics
12.1. Clinical sensitivity and specificity
The clinical performance of VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System was

tested using respiratory clinical samples (nasopharyngeal swabs) from patients with suspected respiratory infection.

The results were as follows:

Site Sample type Workflow Target

HV 69/70 deletion

CerTest Biotec S.L (Zaragoza, | nasopharyngeal

) BD MAX™ ExK™ TNA-3 kit + BD MAX™ System Mutation K417T
Spain) swab

Mutation K417N

Table 8. Site, sample type, workflow and target.
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True positive and negative values, false positive and negative values, sensitivity, specificity for VIASURE SARS-CoV-2

Variant Real Time PCR Detection Kit for BD MAX™ System were calculated in relation to each comparator assay as

shown in the following table:

Site Comparator assay Target TP TN FP FN Sensitivity Specificity
TagPath COVID-19 CEIVD RT- HV 69/70 deletion 48 | 167 ] 0 | 2 96% (85-99) | 100% (97 - 100)
PCR Kit/ VIASURE SARS-CoV-2 A
1 foal Time PCR Detoction kit Mutation K417T 50 | 167 | 0 | 0 | 100% (91-100) | 100% (97 - 100)
molecular assay +sequencing Mutation K417N 7 1209 0o | 1 88% (46 -99) | 100% (97 - 100)

Table 9. True positive and negative values, false positive and negative values, sensitivity, specificity for VIASURE SARS-CoV-2

Variant Real Time PCR Detection Kit for BD MAX™ System.

Result show agreement to detect the HV 69/70 deletion, K417T and K417N SARS-CoV-2 mutations using VIASURE

SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System.

In order to evaluate the compatibility of different sample matrices (nasopharyngeal swab, oropharyngeal swab

and nasopharyngeal/oropharyngeal swab in Viral Transport Medium (VTM) from Vircell), a compatibility study have

been carried out. The obtained results showed that the three different sample matrices were compatible with the
VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System.

12.2. Analytical sensitivity

VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System detection limit (LoD) results with a

positive rate of =2 95% are as follows:

a)

b)

c)

VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System has a detection limit (LoD)

of > 2 genome copies/reaction on nasopharyngeal samples and = 5 genome copies/reaction on saliva

samples for HV 69/70 deletion measured using the SARS-CoV-2 B.1.1.7 lineage.
VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System has a detection limit (LoD)

of 2 5 genome copies/reaction on nasopharyngeal samples and = 5 genome copies/reaction on saliva

samples for K417N mutation measured using the SARS-CoV-2 B.1.351 lineage.
VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System has a detection limit (LoD)

of 2 10 genome copies/reaction on nasopharyngeal samples and = 15 genome copies/reaction on saliva

samples for K417T mutation measured using the SARS-CoV-2 P.1 lineage.
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Figure 2. Dilution series of SARS-CoV-2 Variant (HV 69/70 deletion) (synthetic cDNA) (5.3*105 -5.2*¥10' genome copies per reaction)
template run on the BD MAX™ System (475/520 (FAM) channel).
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Figure 3. Dilution series of SARS-CoV-2 Variant (K417N mutation) (synthetic cDNA) (5.3*105-5.2*10' genome copies per reaction)
template run on the BD MAX™ System (530/565 (HEX) channel).
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Figure 4. Dilution series of SARS-CoV-2 Variant (K417T mutation) (synthetic cDNA) (5.3*105-5.2*10' genome copies per reaction) template
run on the BD MAX™ System (585/630 (ROX) channel).
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12.3. Analytical specificity

The specificity of the SARS-CoV-2 assay was confirmed by testing a panel consisting of different microorganisms

representing the most common respiratory pathogens. No cross-reactivity was detected between any of the

following microorganisms tested:

Cross-reactivity testing

Human Adenovirus types 1-5,
8,15, 31, 40 and 41

Influenza A/Michigan/45/2015
(HIN1)pdmO9 virus

Mycoplasma pneumoniae

Bocavirus

Influenza
A/Singapore/GP1908/2015,
IVR-180 (HIN1)pdmO? virus

Mycobacterium tuberculosis

Bordetella bronchiseptica

Influenza A/Thiringen/5/17
(H3N2) virus

Human parainfluenza 1, 2, 3 and 4 viruses

Bordetella holmesii

Influenza
A/Switzerland/9715293/2013
(H3N2) virus

Pneumocytis jirovecii Type A1 and g885652

Bordetella parapertussis

Influenza A/Hong
Kong/4801/2014, NYMC X-263B
(H3N2) virus

Human rhinovirus

Bordetella pertussis

Influenza A/DE-
SH/Reiherente/AR8444/ 2016

Respiratory syncytial virus (RSV) A/B

(H5N8) virus
. . Influenza A/Anhui/1/2013 . .
Chlamydia caviae - (H7N9) virus - SARS Coronavirus Strain Frankfurt 1 -
Chlamydia psittaci genotype Influenza B/Brisbane/60/2008 Human 2019-nCoV strain
Aand C ) virus ) BetaCoV/Germany/BavPat1/2020 p.1* B
Chlamydophila pneumoniae Influenza A/South Human 2019-nCoV strain 2019-nCoV/Italy-
CM-1 ) Australia/55/2014, IVR-175 ) INMIT* B

Human coronavirus 229E,
OC43, NL63 and HKU1

Influenza B/Phuket/3073/2013
virus

MT007544.1 (SARS-CoV-2 isolate
Australia/VIC01/2020)*

MERS Coronavirus

Influenza B/Florida/04/06 virus

MN908947.3 (SARS-CoV-2 isolate Wuhan-Hu-
1)*

Enterovirus Coxsackievirus A24,

Legionella bozemanii

SARS-CoV-2 strain 2019nCoV/USAWA1/2020*

Enterovirus 68, 71

Legionella longbeachae

A% and B3
. . . . SARS-CoV-2
Enterovirus Echovirus 30 - Legionella dumoffii | BetaCoV/Berlin/ChVirl 670/2020_IsolatBER* | -
SARS-CoV-2

BetaCoV/Munich/ChVir984/2020*

Haemophilus influenzae MinnA

Legionella micdadei

SARS-CoV-2 BetaCoV/Baden-
Wuerttemberg/1/ChVir1577/2020_lsolatBER*

Influenza A/New
Caledonia/20/99(HINT1) virus

Legionella pneumophila

Staphylococcus aureus

Influenza A/Victoria/210/2009

Human metapneumovirus A

Streptococcus pneumoniae

(H3N2) and B
Influenza
A/California/7/2002(HTNT) - Moraxella catarrhalis - Streptococcus pyogenes -
pdm0? virus

Table 10. Reference pathogenic microorganisms used in this study.

* Please note that the detection of these SARS-CoV-2 strains is not considered in this assay. This test is designed for the qualitative
detection of HV 69/70 deletion, K417N mutation and K417T mutation in the § gene present in SARS-CoV-2 Alpha, Beta and Gamma

variants (lineages B.1.1.7, B.1.351 and P.1), among others.
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12.4. Analytical reactivity

The reactivity of VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System was evaluated
against synthetic RNA conftrols for two different sequences associated to the Alpha variant (B.1.1.7_710528 UK
Variant and B.1.1.7_601443 UK Variant), one sequence associated to the Beta Variant (Control 16, SARS-CoV-2
lineage B.1.351 South Africa/KRISP-ECK005299/2020) and one sequence associated to the Gamma variant (Control
17, SARS-CoV-2 lineage P.1 Japan/Brasilian variant Japan/IC-0564/2021), showing positive results.
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SVENSKA

Avsedd anvandning

VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System &r ett automatiserat realtids-RT-PCR-
test designat for kvalitativ detektion av HV 69/70-deletion, K417N-mutatfion och K417T-mutation i SARS-CoV-2-
virusets S-gen, associerad med SARS-CoV-2 alfa- (linje B.1.1.7), beta- (linje B.1.351) och gamma- (linje P.1) varianter,

i nasofaryngeala och orofaryngeala svablbar och salivprover.

Analysen dr avsedd att anvdndas med SARS-CoV-2-positiva prover eller, i de fall testet utfors tillsammans med
VIASURE SARS-CoV-2 (N1 + N2) Real Time PCR Detection Kit for BD MAX™ System (ref: 444215), med prover frén

patienter ddr sjukvardspersonalen misstnker coronavirussiukdom 2019 (covid-19).

Detta test ar avsett att anvdndas som hjdlp fér att dvervaka prevalensen av varianter som bdr HV 69/70-deletionen,
K417N- eller K417T-mutationen i S-genen och for att bistd i kontrollGtgérder. Analysen anvdnder BD MAX™ System
fér automatiserad extraktion av RNA och efterféljande realtids-RT-PCR med medfdljande reagenser kombinerade
med universella reagenser och engdngsartiklar for BD MAX™ System. RNA extraheras frdn prover och
kompletterande DNA (cDNA) syntetiseras och amplifieras med hjalp av RT-PCR och detekteras med fluorescerande

reporterprober som &r specifika for HV 69/70-deletion, K417N- och K417T-mutationer.

Sammanfattning och forklaring

Coronavirus ar héljeférsedda, icke-segmenterade positivt strdngade RNA-virus och tillhér familien Coronaviridae
[1,2]. Man k&nner till sex coronavirusarter som orsakar sjukdom hos mdénniska [2]. Fyra virus (229E, OC43, NL63 och
HKU1) orsakar vanliga férkylningssymtom och de évriga tvd (severe acute respiratory syndrome coronavirus (SARS-
CoV) och Middle East respiratory syndrome coronavirus (MERS-CoV)) &r zoonotiska och orsakar allvarligare
komplikationer [2]. SARS-CoV och MERS-CoV har orsakat fler &n 10 000 kumulativa fall under de senaste tvd
artiondena, med en mortalitet p& 34 % for MERS-CoV och 10 % for SARS-CoV [1,3].

| december 2019 fick vissa personer som arbetade pd eller bodde i ndrheten av Huanans skaldjursmarknad i
Wuhan, i Hubeiprovinsen i Kina, lunginflammation av ok&nd orsak [2,4]. Djupsekvenseringsanalys av luftvagsprover

pavisade ett nytt coronavirus som forst fick namnet nytt 2019-coronavirus (2019-nCoV) och senare SARS-CoV-2 [5].

Overféring av SARS-CoV-2 mellan mdanniskor har bekraftats, &dven under den symtomfria inkubationstiden, och
viruset orsakar svér respiratorisk sjukdom, precis som SARS-CoV [1,6,7.8]. Aven om lunginflammationen &r den
huvudsakliga sjukdom som &r associerad med viruset, har ett f&tal patienter utvecklat allvarlig lunginflammation,
lungddem, akut respiratoriskt stressyndrom eller multipel organsvikt och doédsfall [1,4]. Den amerikanska
myndigheten Centers of Disease Control and Prevention (CDC) tror aft symtom p& SARS-CoV-2 kan visa sig pd s&
kort tid som 2 dagar, eller s& I&ng tid som 14 dagar efter exponering. De vanligaste symtomen dr feber eller frossa,
hosta, trotthet, anorexi, myalgi och dyspné [1,4,6,9]. Mindre vanliga symtom d&r halsont, n&sté&ppa, huvudvark,
diarré, ilamdende och krakningar [1,4]. Forlust av luktsinne (anosmi) eller smaksinne (ageusi) efter debut av symtom
i luftvagarna har ocksd rapporterats [9]. Aldre vuxna och personer med allvarlig underliggande sjukdom,
exempelvis hjart- eller lungsjukdom eller diabetes, verkar |6pa stdrre risk for att utveckla allvarligare komplikationer
av covid-19 [10].
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Diagnos av covid-19 utfors genom aftt detektera konventionella orsaker till lunginflasmmation tidigt och med ndsta
generations sekvensering eller realtids-RT-PCR-metoder [1,11]. Flera analyser som detekterar SARS-CoV-2 d&r
tilgéngliga for narvarande, tex. Kinas CDC (genmdlsekvenser, ORFlab och N), Charité - Tyskland

(genmdlsekvenser, RARP och E) eller USA:s CDC (tvd mdilsekvenser i N-gen) [12].

CDC rekommenderar prover frén 6vre luftvagarna (nasofaryngeala (NP) och orofaryngeala (OP) svabbar, svabbar
frdn mellersta ndsmusslan, nasala svabbar, prover med nasofaryngealt eller nasalt aspirat/skdljivatska (NW) och
salivprov som huvudsakligen tas av sjukvardspersonal) och/eller prover frdn nedre luftvégarna (sputum,
endotrakealt aspirat eller bronkoalveoldr skdlivatska frdn patienter med allvarligare luftvégssjukdom) for
identifiering av SARS-CoV-2 [11]. Dessutom kan andra kliniska prover som blod, urin och feces samlas in for att

Overvaka férekomsten av virus [11,12].

Efter den initiala genomiska karaktdriseringen av SARS-CoV-2, har viruset delats in i olika genetiska grupper eller
kluster (S, L, V, G, med subgrupperna GH och GR). Férekomsten av mutationer dr en naturlig och férvantad
h&ndelse inom virusets evolutionsprocess. Vissa specifika mutationer definierar de facto genetiska virusgrupper som
for ndrvarande cirkulerar globalt. De mutationer som har identfifierats fram fill idag ligger inom det férvéntade
monstret f&r ett coronavirus. Virus klassificerade i den genetiska gruppen G ér de vanligast férekommande i varlden.
Tack vare genetisk sekvensering av patogenen pd& global nivé har det varit mojligt att faststdlla virusets

spridningsmonster och evolution.

Den 14 december 2020 deklarerade Storbritannien en 6kning av incidensen av SARS-CoV-2 i vissa regioner i landet,
associerad med en ny variant av viruset som man antog hade en stérre dverféringskapacitet. Denna variant, kallad
alfavariant (B.1.1.7), hade 23 olika mutationer: 13 icke-synonymer, inklusive en serie mutationer i spikproteinet (S), 4
deletioner och 6 synonymer. | slutet av december hade denna variant detekterats i 31 I&nder och territorier i 5 av
de 6 WHO-regionerna. En av mutationerna &r deletionen av positionerna 69 — 70 i spikproteinet. Detektionen av HV
69/70-deletionen &r av stor betydelse, d& den har férknippats med immunlédckage hos immunsupprimerade
patienter, liksom en dkad virusinfektivitet. Ett annat orosmoment nér det gdller HV 69/70-deletionen ar att den

pdaverkar virusdetektionens sensitivitet vid anvéndning av molekyldra tekniker (RT-PCR) som detekterar S-genen.

Férekomsten av HV 69/70-deletion &r associerad med alfavarianten, linje B.1.1.7. Aven andra varianter, s&som
B.1.1.298 (dansk linje) och B.1.258, har dock denna deletion.

Betavarianten (B.1.351) identifierades initialt i Nelson Mandela Bay, Sydafrika, i prover daterade bdrjan av oktober
2020. Varianten identifierades ocksd i Zambia i slutet av december 2020, d& den verkade utgéra den dominerande
varianten i landet. Denna variant har multipla mutationer i spikproteinet, inklusive K417N, E484K och N501Y. Den har

potentiellt nedsatt neutraliseringsférmdgali vissa EUA-behandlingar med monoklonala antikroppar.

SARS-CoV-2-epidemin i Brasilien dominerades av tvd linjer, betecknade P.1 och P.2, med mutationer i spikproteinets
(S) receptorbindande domdn. Linje P.1 (betecknad gamma) beddms vara en virusvariant av sdrskild betydelse
(Variant of Concern, VOC), eftersom den har potentiellt nedsatt neutraliseringsférmdga i vissa EUA-behandlingar
med monoklonala antikroppar. Denna linje uppvisar multipla mutationer i S-proteinet (inklusive K417T, E484K, N501Y)
och dess uppkomst associerades med en andra covid-19-epidemivag i staten Amazonas. Linje P.2 beddms som en
virusvariant under 6vervakning (Variant Under Monitoring, VUM) och uppvisar enbart mutationen E484K. P.2-linjen
har detekterats som den mest prevalenta varianten i flera Amazonasstater ilandet under den senare delen av 2020

och under den férsta delen av 2021.
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Uppkomsten av varianter som okar virusets overférbarhet, dess virulens eller som undgdr effekten av de
neuftraliserande anfikroppar som genereras efter naturlig infektion eller vaccination, utgoér ett folkhdlsoproblem av
storsta betydelse som kan ha en vasentlig pdverkan pd& kontrollen av pandemin. Av denna anledning medger
VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System detektion av HV 69/70-deletion,

K417N- och K417T-mutationer associerade med virusvarianterna av sdrskild betydelse: alfa, beta och gamma.

3. Procedurprincip

VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System &r designat for kvalitativ detektion
av RNA med HV 69/70-deletion, K417N-mutation och K417T-mutation i S-genen i SARS-CoV-2-virus frén
nasofaryngeala och orofaryngeala svabbar och salivprover. Detektionen utférs med realfids-RT-PCR i ett
ettstegsformat, ddr omvand transkription och efterféljande amplifiering av den specifika mélsekvensen dger rum i
samma reaktionsror. Det isolerade RNA-mdlet franskriberas, vilkket genererar komplementért DNA via omvant
franskriptas. Detta folis av amplifiering av en konserverad region av SARS-CoV-2-virusets S-gen fér HV 69/70-deletion,

K417N-mutation och K417T-mutation med hjélp av specifika primers och fluorescensmarkta prober.

VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System baseras pd DNA-polymerasets 5°
exonukleasaktivitet. Under DNA-amplifieringen klyver detta enzym proben som &r bunden fill den komplementéra
DNA-sekvensen, viket separerar quencher-férgen (sldckare) frén rapportéren. Denna reaktion genererar en 6kning
av fluorescenssignalen som &r proportionell mot mangden av mdalmaill. Denna fluorescens mats p& BD MAX™

System.

Varje ror i VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System innehdller alla de
komponenter som kréavs fér realtids-PCR-analys (specifika primrar/prober, dNTP, buffert, polymeras och omvant
franskriptas) i stabiliserad form, samt en endogen intern konfroll fér att dvervaka extraktionsprocessen och/eller
inhiberingen av polymerasaktiviteten. Analysen anvdander en hushdliningsgen frdn mdnniska som en endogen
intern konfroll (IC) (human RNase P-gen). Hushdliningsgener frdn mdnniska dr involverade i grundidggande
cellfunktioner och férvantas darfér fdrekomma i alla kérnférsedda humanceller och bibehdlls pé relativt konstanta

uttrycksnivéer.

Mmal ‘ Kanal ‘ Gen

HV 69/70-deletion 475/520 S-gen

K417N-mutation 530/565 S-gen

K417T-mutation 585/630 S-gen
Endogen intern kontroll (IC) 630/665 Human RNase P-gen

Tabell 1. Mdl, kanal och gener.

4. Medfoljande reagenser

VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System inkluderar foljiande material och

reagenser (anges i tabell 2):
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5.

Farg eller

Reagens/Material Beskrivning

streckkod
En blandning av enzymer,
SARS-CoV-2 Variant primrar/prober, buffert, dNTP,
reaction tube stabiliserande medel och endogen
infern kontroll i stabiliserad form

2 pdsar med 12
Gron folie genomskinliga
ror

1 pése med 24
11-folie genomskinliga
ror

Tabell 2. Reagenser och material som medféljer VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System med kat. nr
VS-USB124 (444216).

Rehydration Buffer L&sning for att bereda den
tube stabiliserade produkten

Reagenser och utrustning som ska tillhandahallas av anvdndaren

Féliande lista omfattar material och utrustning som krévs fér anvéndning, men som inte medfdljer VIASURE SARS-
CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System.

e Realtids-PCR-instrument: BD MAX™ System (ref: 441916).

e BD MAX™ ExK™ TNA-3 (ref:442827 eller 442828).

e BD MAX™ PCR Cartridges (ref: 437519).

e Vortexblandare.

¢ Mikropipetter (noggrannhet mellan 2 och 1 000 ).

e Filterspetsar.

e Puderfria engdngshandskar.

e Valfritt: VIASURE SARS-CoV-2 (N1 + N2) Real Time PCR Detection Kit for BD MAX™ System (ref: 444215)

Transport- och férvaringsférhallanden

e Satserna kan transporteras och férvaras vid 2 — 40 °C fram fill utgdngsdatumet som anges pd etiketten.
e Efter att ha 6ppnat de aluminiumpdsar som innehdller reaktionsréren kan produkten anvandas i upp fill 28

dagar.

Forsiktighetsatgarder

e Produkten &r avsedd aft anv@ndas enbart av yrkesmdssiga anvdndare, exempelvis laboratoriepersonal,
sjukvardspersonal och tekniker, vilka har utbildning i molekyldrbiologiska tekniker.

e  F&rin vitro-diagnostik.

e Anvand inte utgdngna reagenser och/eller utgdnget material.

e Anvand inte satsen om etiketten som férseglar den yttre Iddan ar bruten.

¢ Anvand inte reagenser om den skyddande Iddan dr éppen eller om férseglingen ér bruten vid ankomst.

e Anvand inte reagenser om de skyddande pdsarna ér dppna eller om férseglingen ér bruten vid ankomst.

¢ Anvand inte reagenser om torkmedel inte finns eller inte har fungerat i reagenspdsarna.

e Tainte ut torkmedel frén reagenspdsarna.
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e Stdng reagensernas skyddande pdsar med blixtldsforseglingen direkt efter varje anvandning. Avidgsna
eventuell luft i pdsarna fore férsegling,

e Anvand inte reagenser om folien ar bruten eller skadad.

e Blanda inte reagenser fran olika pdsar och/eller satser och/eller partier.

e Skydda reagenser fr@n fukt. Langre tids exponering for fukt kan pdverka produktprestanda.

e  Forvara komponenter borta frén ljus.

e | fall d& andra PCR-tester utférs i samma allménna omrdde av laboratoriet mdste varsamhet iakttas for att
s@kerstalla att VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System, BD MAX™ ExK™
TNA-3 extraction kit, ytterligare reagenser som krévs for testning samt BD MAX™ System inte kontamineras.
Undvik alltid kontamination av reagenser frdn mikroorganismer och ribonukleas (RNas)/deoxyribonukleas
(DNas). Anvandning av sterila, RNas/DNas-fria och aerosolresistenta pipettspetsar eller pipettspetsar av typen
positiv  férskjutning ("positive displacement”) rekommenderas. Anvédnd en ny spetfs for varje prov.
Skyddshandskar mdste bytas fére hantering av reagenser och kassetter (BD MAX™ PCR Cartridge).

o | syfte aft undvika kontamination av miljén med amplikoner ska BD MAX™ PCR Cartridge inte brytas itu efter
anvéndning. Tatningarna pé BD MAX™ PCR Cartridge ar utformade for att férhindra kontamination.

e Utforma ett enkelriktat arbetsflode. Det bor borja i extraktionsomrddet och sedan flytta till amplifierings- och
detektionsomrddet. Flytta inte prover, utrustning och reagenser fillbaka till omrédet dar det foregdende steget
utfordes.

e Foljgod laboratoriesed. Bér skyddskléder, anvénd engd&ngshandskar, skyddsglaségon och mask. At inte, drick
inte, rok inte och anvénd infe smink i arbetsomrddet. Tvatta hdnderna efter att testet har slutforts.

e Prover mdste behandlas som potentiellt smittfdrande och/eller biofarliga, precis som alla reagenser och allt
material som har exponerats fér proverna. De mdéste hanteras enligt nationella sdkerhetsbestdmmelser. Vidta
ndédvandiga forsiktighetsétgdrder vid insamling, fransport, férvaring, hantering och kassering av prover.

e Prover och reagenser mdste hanteras i ett biologiskt sékerhetsskép. Anvand personlig skyddsutrustning som
uppfyller gallande riktlinjer fér hantering av potentiellt smittsamma prover. Kassera avfall enligt lokala och
nationella bestdmmelser.

e Regelbunden dekontaminering av den utrustning som anvands ofta rekommenderas, sdrskilt mikropipetter
och arbeftsytor.

e | enlighet med direkfiv (EG) nr 1907/2006 (REACH) krdvs inte materialsGkerhetsdatablad (Safety Data Sheets)
for "VIASURE Real Time PCR Detection Kit", pga. dess klassificering som ofarlig fér hdlsa och miljd, eftersom den
inte innehdller dmnen och/eller blandningar som uppfyller kriterierna i direktiv (EG) nr 1272/2008 (CLP), eller
férekommer i koncentrationer hégre &n det varde som faststdllts for deklaration enligt ndmnda direktiv.

e  Omsafsen anvands tillsammans med VIASURE SARS-CoV-2 (N1 + N2) Real Time PCR Detection Kit for BD MAX™
System (ref: 444215), se fillimplig bruksanvisning.

e Se anvdndarhandboken f&r BD MAX™ System fér ytterligare varningar, forsiktighetsatgérder och procedurer.

8. Testprocedur

8.1. Insamling, forvaring och transport av prover

VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System har testats p& nasofaryngeala

svabbar och salivprover, bdda typerna insamlade i virustransportmedium (VIM) — Vircell S.L. -; BD™ Universal Viral
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Transport (UVT) System media — BD - eller IMPROVIRAL™ Viral Preservative Medium (VPM) - Guangzhou Improve
Medical Instruments Co. Ltd och orofaryngeala svabbar insamlade i virustransportmedium (VIM) - Vircell. Andra

typer av prover madste valideras av anvandaren.

Insamling, férvaring och transport av prover ska utféras enligt de villkor som validerats av anvéndaren. | allménhet
ska luftvagsprover och salivprover samlas in och mdarkas pd 1ampligt satt i rena behdllare med eller utan
transportmedium (beroende pd provtyp) och bearbetas s& snart som majligt for att garantera testets kvalitet.
Proverna fér transporteras vid 2 till 8 °C i upp fill 72 timmar enligt lokala och nationella bestGmmelser for tfransport
av patogent material. Fér Idngvarig tfransport (mer &n 72 timmar) rekommenderar vi fransport vid =20 °C eller IGgre.
Anvdandning av farska prover rekommenderas for testet. Proverna kan férvaras vid 2 till 8 °C i upp till 72 timmar eller
frysta vid =20 °C eller helst vid =70 °C f6r bevarande. Upprepade nedfrysningar och upptiningar bér undvikas for att

férhindra nedbrytning av provet och nukleinsyrorna.

De nasofaryngeala/orofaryngeala svabbarna och salivproverna mdste samlas in, tfransporteras och férvaras enligt
fillédmpliga laboratorieriktlinjer. Se CDC:s riktlinje for mer information (Specimen collection guidelines). Webbplafts

https://www.cdc.gov/urdo/downloads/SpecCollectionGuidelines.pdf och Interim Guidelines for Collecting,

Handling, and Testing Clinical Specimens for COVID-19. Webbplatsen https://www.cdc.gov/coronavirus/2019-

ncov/lab/guidelines-clinical-specimens.html) och IDSA-riktlinjen (Miller, J. M., Binnicker, M. J., Campbell, S., ... & Pritt,

B. S. (2018). A guide to utilization of the microbiology laboratory for diagnosis of infectious diseases: uppdaterad
2018 av Infectious Diseases Society of America och American Society for Microbiology. Clinical Infectious Diseases,
67(6), e1-€94).

8.2. Provberedning och RNA-extraktion

Utfoér provberedning enligt rekommendationerna i bruksanvisningen fér extraktionssatsen som anvénds, BD MAX™
ExK™ TNA-3. Observera aft vissa andra prover kan kréva férbearbetning. Tilldmpningsspecifika procedurer for

extraktionsférberedelse ska utvecklas och valideras av anvéndaren.
Vid anv@ndning av nasofaryngeala eller orofaryngeala prover:

1. Pipettera mellan 400 och 750 pl nasofaryngealt/orofaryngealt prov insamlat i virustransportmedium (VIM) eller
i BD™ Universal Viral Transport (UVT) System-medium i ett BD MAX™ ExK™ TNA-3 Sample Buffer Tube och st&ng
réret med ett membranlock. Sakerstall fullsténdig blandning genom att vortexa provet vid hég hastighet i 1
minut. Fortsatt fill drift av BD MAX™ System Operation.

Vid anvé@ndning av salivprover insamlade i fransportmedium:

1. Salivprover kan samlas in i viralt transportmedium (VTM), BD™ Universal Viral Transport (UVT) eller IMPROVIRAL™
Viral Preservative Medium (VPM) i férhdllandet 1:3 (salivimedium). Vortexa i 1 minut p& hég hastighet. Pipettera
750 pl i eft BD MAX™ ExK™ TNA-3 Sample Buffer Tube och stdng réret med eftt membranlock. S&kerstall
fullstdndig blandning genom att vortexa provet vid hdg hastighet i 1 minut. Forts&tt fill drift av BD MAX™ System

Operation.
Om smé salivprover anvands:

1. Kombinera saliv med viralt fransportmedium (VTM), BD™ Universal Viral Transport (UVT) eller IMPROVIRAL™ Viral

Preservative Medium (VPM), s& att det slutliga forhdllandet saliv:imedium &r 1:3. Vortexa i 1 minut pd hog
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hastighet. Pipettera sedan 750 ul i ett BD MAX™ ExK™ TNA-3 Sample Buffer Tube och sténg réret med ett

membranlock. Sakerstdll fullstandig blandning genom att vortexa provet vid hdg hastighet i 1 minut. Fortsatt
fill drift av BD MAX™ System Operation.

8.3.

PCR-protokoll

Obs! Se anvandarhandboken f6r BD MAX™ System for detaljerade anvisningar.

8.3.1. Skapa PCR-testprogram for VIASURE SARS-CoV-2 Variant Real Time PCR

Detection Kit for BD MAX™ System

Obs! Om du redan har skapat testet for VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™
System kan du hoppa 6ver steg 8.3.1 och gd& direkt till 8.3.2.

1)
2)

3)

4)

9)

Vdlj fliken "Test Editor” (Testredigerare) p& sk&rmen "Run” (Kor) p& BD MAX™ System.
Klicka p& knappen "Create"” (Skapal).

Dop testet, dvs. VIASURE SARS-CoV-2 Variant i fénstret "Test Name" (Testnamn) pd& fliken for

grundldggande information.
Valj "ExK TNA-3" i listrutan "Extraction Type” (Extraktionstyp).
Vdalj "Type 5" (Typ 5) i listrutan "Master Mix Format” (Masterblandningsform).

a. Obs! Produkterna kan anvdndas fillsammans med VIASURE SARS-CoV-2 (N1 + N2) Real Time PCR
Detection Kit for BD MAX™ System (ref: 444215). Vdalj sedan “Dual Master Mix Concentrated Lyophilized
MM with Rehydration Buffer (Type 5)” (Dubbel masterblandning - koncentrerad frystorkad
masterblandning med aterhydreringsbuffert (typ 5)).

Vdalj "User defined” (Anvandardefinierad) i "Sample extraction parameters” (Provextraktionsparametrar)

och justera provvolymen fill 50 pl.
Valj "Call Ct at Threshold Crossing” (Hadmta Ct vid tréskelvérdesgréns) i "Ct Calculation” (Ct-berdkning).

Vdalj féljande konfiguration i "Custom Barcodes” (Anpassa streckkoder) om du kér programvaruversion 5.00

eller senare:

a. Snap-In 2 Barcode: L&mna tom (nér det gdéller SARS-CoV-2 Variant reaction tube (reaktionsror)

kr@vs ingen streckkodskonfigurering).
b. Streckkod férrédr 3: 11 (gdllande Rehydration Buffer tube).

c. Streckkod fér rér 4: 1G om det anvénds tillsammans med SARS-CoV-2 (N1 + N2) reaction tube
(reaktfionsrér) och formatet “Dual Master mix Concentrated Lyophilized MM with rehydration
Buffer (Type 5)" (Dubbel masterblandning — koncentrerad frystorkad masterblandning med

Aterhydreringsbuffert (typ 5)), (avsnitt 8.3.1).

Ange folionde parametrar pd flken "PCR settings” (PCR-instdliningar): "Channel Settings”

(Kanalinstaliningar), "Gains” (Férstarkningar) och "Threshold” (Tréskelvarde) (tabell 3).
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a. Obs! Produkterna kan anvdndas tillsammans med VIASURE SARS-CoV-2 (N1 + N2) Real Time PCR
Detection Kit for BD MAX™ System (ref: 444215). "PCR Settings” och "Test Steps” ska fyllas i for

Snap-in 4 (bld) position (se tillimplig bruksanvisning).

Channel Alias Gain Threshold Ct Min Ct Max

(Kanal) (Alias) (Forstarkning) | (Tréskelvérde) (Ct min) (Ct max)
475/520 (FAM) HV69-70 80 150 0 40
530/565 (HEX) K417N 80 150 0 40
585/630 (ROX) K417T7 80 150 0 40
630/665 (CyS5) IC 80 150 0 35
680/715 (Cy5.5) - 0 0 0 0

Tabell 3. PCR Settings (PCR-instdllningar).

Obs! Det rekommenderas att stdlla in de minimitroskelvarden som anges ovan for varje kanal som en startpunkt. De slutliga installningarna
maste dock faststdllas av slutanvandaren under resultattolkningen. Detta for att sékerstdlla att réskelvardena faller inom fluorescenskurvornas

exponentiella fas och éver eventuell bakgrundssignal. Tréskelvéardet fér olika instrument kan variera pa grund av olika signalintensiteter.

10) Ange dven foliande parametrar "Spectral Cross Talk” (Spekiral dverhdming) pd fliken "PCR settings” (PCR-

instaliningar) (tabell 4).

False Receiving Channel (Falsk mottagarkanal)
Channel
(Kanal) 475/520 | 530/565 | 585/630 630/665 680/715
475/520 - 3.0 0.0 0,0 0,0
530/565 1.0 - 0.0 0.0 0.0
Excitation
Channel 585/630 0.0 0.0 - 0,0 0,0
(Excitationskanal) 630/665 0.0 0.0 5.0 _ 0,0
680/715 0.0 0.0 0,0 0,0 -

Tabell 4. Parametrar fér "Spectral Cross Talk” (spektral 6verhérning).

11) Ange PCR-protokollet p& fliken "Test Steps” (Teststeg) (tabell 5).

Step Name Profile Cycles | fime(s) |Temperature Detect
(Stegnamn) Type | (Cykler)| (rig(s)) |(Temperatur) | (Detektion)
(Profiltyp)
Reverse transcription Uppehdll o -
(Omvand transkription) ] 900 45°C
Initial denaturation Uppehdll -
(Inledande 1 120 98 °C
denaturering)
Denaturation and 10 95°C -
Annealing/Extension
(Data collection) 2- 45
(Denaturering och temperatur 61,1 63 °C v
hybridisering/féridngning
(datainsamling))

Tabell 5. PCR-protokoll.

12) Klicka pd knappen "Save Test” (Spara test).
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8.3.2. Installation av BD MAX™.stall

1) For varje prov som ska testas ska du ta ut en Unitized Reagent Strips frdn BD MAX™ ExK™ TNA-3 kit. Knacka
forsiktigt varje remsa mot en hérd yta for att sakerstdlla att alla vatskor finns pd rérens botten och ladda
den p& provrorsstdllet féor BD MAX™ System.

2) Ta ut nbdvandigt antal BD MAX™ ExK™ TNA Extraction Tubes (B4) (vit folie) frén den skyddande pdsen.
Kndpp fast extraktionsréren (vit folie) p& motsvarande positioner p& TNA-remsan (rérposition 1, vit
fargkodning pd& stdllet, se figur 1). Avidgsna dverskott av luft och stding pdsen med blixtlasforseglingen.

3) Bestdm och separera Idmpligt antal reaktionsrdr for SARS-CoV-2 Variant (gron folie). Kndpp fast dem pé
moftsvarande positioner pd remsan (rérposition Snap-In 2, gron fargkodning pd stdllet. se figur 1).

a. Avlagsna dverskott av luft och sténg aluminiumpdsarna med blixtl&sforseglingen.

b. Utfor en korrekt rehydrering genom att se till att den frystorkade produkten finns pd rérets botten
och att den inte klibbar fast pd rérets Gvre del eller pd folieférseglingen. Knacka forsiktigt varje roér
mot en hérd yta fér att se fill att all produkt hamnar pd botten av réret.

i. Obs!l Om du vdljer formatet "Dual Master Mix Concentrated Lyophilized MM with
Rehydration Buffer (Type 5)" (Dubbel masterblandning - koncentfrerad frystorkad
masterblandning med &terhydreringsbuffert (typ 5)) (avsnitt 8.3.1) ska du bestdmma och
separera IGmpligt antal ytterligare SARS-CoV-2-reaktionsrér (1G-folie fér VIASURE SARS-
CoV-2 (N1+N2)-testet) och kndppa fast dem pd motsvarande positioner p& remsan
(rérposition Snap-In 4, bld fargkodning pd stdllet. se figur 1). Avidgsna dverskott av luft och
stdng aluminiumpdsarna med blixtldsférseglingen.

4) Ta ut ldmpligt antal Rehydration Buffer tube (11-folie) och kndpp fast réren pd motsvarande positioner pd&
remsan (rérposition Snap-In 3, farglds kodning pd stdllet, se figur 1). Avidgsna dverskott av luft och stdng
pdsen med blixtldsforseglingen.

a. Utfér en korrekt dverféring genom att se till att vatskan finns pd rérets botten och att den inte
klibbar fast pd rérets dvre del eller pd foliefdrseglingen. Knacka férsiktigt varje rér mot en hard yta

for att se till att all buffert hamnar p& botten av réret.

Figur 1. BD MAX™ TNA Reagent Strip (TNA) frdn BD MAX™ ExK™ TNA -3 kit.

R&r f6r att kndppas fast Avialsior
Pipettspetsar
1 2 3 4
: T T T :
ofle|e|le
. Reaktionsror|2
Lyserings- (valfritt)
[frisGttningsror elle||oflo
Tvattbuffert
—/
Extraktionsror ellellollo
Elueringsbufferf LA M )

Reaktionsror 1

Aterhydrerin Neutraliserings
gsbuffert buffert
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9.

8.3.3. Installning av BD MAX™-instrument

1) Valj fliken "Work List” (Arbetslista) p& skédrmen "Run” (Kor) i programvara v4.50A eller senare for BD MAX™
System.

2) Ilistrutan "Test” valjer du VIASURE SARS-CoV-2 Variant (se avsnitt 8.3.1 om det inte redan har skapats).

3)  Vdlj lémpligt satslotnummer (finns angivet pd den anvénda extraktionssatsens ytterldda) fran listrutan
(valfritt).

4) Ange Sample Buffer Tube-identifikationsnumret i fonstret for provror i "Work List” (Arbetslista), anfingen
genom att l&sa av streckkoden med en streckkodsl@sare eller genom manuell inmatning.

5) Fyll i fonstret for prov-/patient-ID och/eller accession i "Work List" (Arbetslista) och klicka pd knappen
"Save" (Spara). Fortsétt tills alla Sample Buffer Tubes har angivits. Sdkerstall att prov-/patient-ID och Sample
Buffer Tubes noga &verensstdmmer.

6) Placera det férberedda Sample Buffer Tube i BD MAX™ Rack(s).

7) Ladda stallet/stallen i BD MAX™ System (stall A &r positionerat pd den vanstra sidan av BD MAX™ System
och stall B p& dess hogra sidal).

8) Placera ldmpligt antal BD MAX™ PCR Cartridge i BD MAX™ System.

9) Stang luckan pd BD MAX™ System.

10) Klicka p& "Start Run” (Starta kérning) for att pdbdrja proceduren.

8.3.4. BD MAX™-rapport

5) Klicka pd& knappen "Results” (Resultat) i huvudmenyn.
6) Dubbelklicka antingen pd din kérning i listan eller tryck pd knappen "view" (visningsknappen).

7) Klicka pd& "Print" (Skriv ut) och vdlj: "Run Details, Test Details and Plot..."” (Kérningsinformation,
testinformation och kurva ...).

8) Klicka pé& knappen "Print or Export” (Skriv ut eller exportera) pd ské&rmen "Run Reports” (Kérningsrapport).

Resultattolkning

Se anvandarhandboken fér BD MAX™ System fér en detaljerad beskrivning av dataanalys.

Analys med VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System &r avsedd aftt utféras
som en reaktion p& prover med positiva resultat for SARS-CoV-2-RNA. Om det anvands tillsammans med VIASURE
SARS-CoV-2 (N1 + N2) Real Time PCR Detection Kit for BD MAX™ System pd& prover av okdnd status fér ndrvaro av
SARS-CoV-2-RNA, se dess bruksanvisning fér anvandning for resultattolkning for faststéllande av SARS-CoV-2-RNA-

resultat.

Dataanalys utférs av BD MAX™-programvaran enligt tillverkarens anvisningar. BD MAX™-programvaran rapporterar

Ct-varden och amplifieringskurvor fér varje detektorkanal fér varje testat prov pd foljande sétt:

- Ct-vérde pd 0 anger att det inte fanns ndgot Ct-vérde berdknat av programvaran med det specificerade

troskelvardet (se tabell 3). Amplifieringskurvan fér provet med ett Ct-varde p& 0 mdéste kontrolleras manuellt.

- Ct-varde pd -1 anger att ingen amplifieringsprocess har intraffat.
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— Ett annat Ct-vérde ska tolkas i korrelation med amplifieringskurvan och enligt riktlinjerna fér provtolkning som finns
i tabell 6.

Kontrollera signalen fér den interna kontrollen fér att bekrafta korrekt funktion av amplifieringsblandningen.

Kontrollera dessutom att det inte foreligger négon rapport om fel pd BD MAX™ System.

Resultat bér avldsas och analyseras med hjdlp av féljande tabell:

HV 69/70- K417N- K417T- Endogen intern
deletionsmal mutationsmal | mutationsmal kontroll Tolkning
(475/520) (530/565) (585/630) (630/665)
+ - - +/-! HV 69/70-deletion detekterad !
- + - +/-! K417N-mutation detekterad !
- - + +/-1 K417T-mutation detekterad !
+ + ) +/01 HV 69/70-deletion och K417N-mutation
detekterad !
+ ) + +/01 HV 69/70-deletion och K417T.mutation
detekterade !
- + + +/-] K417N- och K417T-mutation detekterad !
+ + + 4/ HV 69/70-deletion, K417N-mutation och K417T-
mutation detekterad !
) ) . 4 HV 69/70-deletion, K417N-mutation och K417T-

mutation ej detekterade !
Olosta resultat (UNR) erhalls nér det férekommer
inhibitorer i PCR-reaktionen eller ndr ett allmdnt
problem (som inte rapporterats av en felkod)
intraffar under bearbetningen av provet och/eller
amplifieringen.?
Obestamt analysresultat (IND). Beror pa fel pa BD
IND IND IND IND MAX™ System. Analysresultat som visas vid
instrumentfel som dr kopplade till en felkod.
Ofullstandigt analysresultat (INC). Beror pa fel pa
INC INC INC INC BD MAX™ System Analysresultat som visas om
korningen inte kan slutféras.

Tabell 6. Provtolkning.
+: Amplifiering intraffade.

-: Ingen amplifiering intraffade.

1 Ett prov anses vara positivt om Ct-vérdet som erhdlls ar lagre édn 40. Den endogena interna kontrollen (IC) kan eller
kan inte uppvisa en amplifieringssignal. Ibland dr IC-detfektfion inte nddvandig eftersom ett stort antal kopior av

mdlsekvensen kan orsaka féredragen amplifiering av mailspecifika nukleinsyror.

2 IC maste uppvisa en amplifieringssignal med Ct I&gre dn 35 om K HV 69/70 deletions-, K417N-mutations- och K4177-
mutationsmaistdllena ar negativa. Ct-vardet kan variera i mycket hdg grad pd grund av att den endogena interna
kontrollen &r en hushdliningsgen frdn mdanniska som bér férekomma i alla kamférsedda humanceller i det ursprungliga
provet. Om det inte férekommer ndgon signal eller om Ct-vardet ar 2 35 fér den endogena interna kontrollen anses

resultatet vara "Unresolved” (Oldst) och omtestning kréivs.

Sammanfattning av mutationer associerade med féljande linjer, vilkka férekommer i de mest kénda virusvarianterna

av sdrskild betydelse (Variants of Concern, VOC):
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Mutationer i S-genen !
Linjer WHO-etikett
HV 69/70-deletion K417N-mutation K417T-mutation
B.1.1.7 Alfa X - -
B.1.351 Beta - X -
P.1 Gamma - - X

Tabell 7. Sammanfattning av mutationer associerade med kdnda virusvarianter av sarskild betydelse (Variants of Concern, VOC).

Thttps://www.gov.uk/government/publications/covid-19-variants-genomically-confirmed-case-numbers/variants-

distribution-of-cases-data (data fram fill 19 maj 2021).

Andra varianter kan uppvisa HV 69/70-deletionen och mutationerna K417T och K417N, d& de inte ar specifika for
né&dmnda varianter.

Slutgiltig tilldelning till en linje maste géras genom sekvensering.

Om ett tvetydigt resultat visas kontinuerligt rekommenderas att konsultera bruksanvisningen, granska den anvéanda
extraktionsprocessen, verifiera korrekt prestanda fér varje RT-gPCR-steg och granska parametrarna, samt att

kontrollera den sigmoida formen pd kurvan och fluorescensintensiteten.

Resultat av testet bor utvarderas av sjukvérdspersonal med beaktande av medicinsk anamnes, kliniska symtom och

andra diagnostiska tester.

10. Testets begransningar

e Resultat av testet bor utvarderas av sjukvérdspersonal med beaktande av medicinsk anamnes, kliniska
symtom och andra diagnostiska tester.

e Aven om denna analys kan anvdndas med andra typer av prover har den validerats med
nasofaryngeala/orofaryngeala svabbar och salivprover, alla insamlade i virustransportmedium (VTM).

e Den frystorkade produkten ska finnas i botten av réret fér god testprestanda och inte hafta fast vid rérets
6verdel eller folieforseglingen. Knacka forsiktigt varje rér mot en hérd yta for att se till att all produkt hamnar
pd botten av réret.

o Testets funktion p&verkas inte om reaktionsblandningen i stabiliserad form, vanligtvis i botten av réret, inte ser
ut som vanligt (utan konisk form, icke-homogen, mindre/stdrre i storlek och/eller annan farg én vit).

o Testets kvalitet beror av provets kvalitet. Extraktion av nukleinsyra frén luftvagsprover maste ske pd I&dmpligt
satt.

e Defta test &r kvalitativt och ger inga kvantitativa vérden och anger inte antalet férekommande organismer.

o Extremt I&ga nivéer av mdl under detektionsgrénsen kan detekteras, men resultaten &r kanske inte
reproducerbara.

e Det finns en risk for falskt positiva resultat pd grund av korskontamination av prover som antingen innehdller
hoga koncentrationer av mal-RNA frdn SARS-CoV-2 RNA med HV 69/70-deletion, K417N-mutation eller K4177-
mutation i S-genen - eller kontamination orsakad av PCR-produkter frén tidigare reaktioner.

o Den specifika kombinationen av primer/prob f&r detektion av HV 69/70-deletion, K417N-mutation och K417T-
mutatfion som anvdnds i VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System
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uppvisar inte signifikanta kombinerade homologier med humangenom, humanmikroflora eller andra
coronavirus, vilket kan resultera i férutségbart falskt positivt resultat.

e  Falskt negativa resultat kan intraffa pd grund av flera faktorer och kombinationer av dessa, inklusive:

o Oldmplig insamling, transport, férvaring och/eller hantering av prover.

o Olédmpliga processforfaranden (inklusive RNA-extraktion).

o Nedbrytning av virus-RNA under provtransport/-férvaring och/eller -bearbetning.

o Mutationer eller polymorfismer i primer- eller probbindande regioner kan pdverka detektion av nya
eller ok&nda SARS-CoV-2-varianter.

o Envirusbelastning i provet under analysens detektionsgrdns.

o Forekomsten av RT-gPCR-inhibitorer eller andra typer av stérande dmnen. Inverkan av vacciner,
antivirala 16kemedel, antibiotika, cellgifter eller immunsdnkande I&kemedel som anvéands fér att
férhindra covid-19 eller som anvénds under behandlingen av infekfionen har inte utvarderats.

o Underldtelse att folja bruksanvisningar och analysforfarandet.

e Vissa prover uppvisar kanske inte RNase P-amplifieringskurvor pd grund av légt humancellantal i det
ursprungliga kliniska provet. Ett negativt ICresultat utesluter inte férekomsten av HV 69/70-deletion, K417N-
mutation eller K417T-mutation i ett kliniskt prov.

o Eft positivt testresultat anger inte nddvandigtvis forekomsten av livskraftiga virus och antyder inte att dessa
virus &r smittsamma eller orsakar kliniska symtom. Ett positivt resultat anger dock férekomsten av
virusmalsekvenser.

e Fdrekomsten av HV 69/70-deletion ar associerad med alfavarianten (linje B.1.1.7), K417N-mutationen med
betavarianten (linje B.1.351) och K417T-mutationen med gammavarianten (linje P.1). Den slutgiltiga
tilldelningen till en linje mdste dock géras genom sekvensering.

o Negativaresultat utesluter inte férekomst av SARS-CoV-2 RNA, eftersom denna analys &r avsedd att anvdndas
med positiva SARS-CoV-2-prover.

e Om resultaten blir olésta, obestdmda eller ofullsténdiga med VIASURE SARS-CoV-2 Variant Real Time PCR
Detection Kit for BD MAX™ System krdvs omtestning. Oldsta prover kan orsakas av férekomsten av inhibitorer i
provet eller en inkorrekt &terhydrering av réret med frystorkad reaktionsblandning. Om det foreligger ett

instrumentfel kommer obestdmda eller ofullstdndiga resultat att erhdllas.

11. Kvalitetskontroll

VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System innehdller en endogen intern kontroll

(IC) i varje reaktionsrér som bekraftar korrekt prestanda for tekniken.

12. Prestandaegenskaper
12.1. Klinisk sensitivitet och specificitet
Den kliniska prestandan hos VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System har

testats med kliniska luftvégsprover (nasofaryngeala svabbar) frén patienter med missténkt respiratorisk infektion.

Resultaten var enligt féljande:
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Plats Provtyp Arbetsflode Mal

HV 69/70-deletion

CerTest Biotec S.L (Zaragoza, | Nasofaryngeal

) BD MAX™ ExK™ TNA-3 kit + BD MAX™ System Mutation K417T
Spanien) svabb

Mutation K417N

Tabell 8. Plats, proviyp, arbetsfldde och mal.

Sanna positiva och negativa varden, falska positiva och negativa varden, kanslighet och specificitet for VIASURE
SARS-CoV-2 Variant Real Time PCR Detfection Kit for BD MAX™ System ber&knades i relation fill respekfive

j@Gmforelseanalys, i enlighet med féljande tabell:

Plats Komparatoranalys Mal TP TN FP FN Kanslighet Specificitet
HV 69/70-deletion 48 | 167 | O 2 96 % (85 -99) 100 % (97 -
TagPath COVID-19 CE-IVD RT- 100)
PCR Kit/ VIASURE SARS-CoV-2 . 100 % (97 -
Real Time PCR Detection Kit Mutation K417T 50 | 167 | O 0 100 % (91 - 100) 100)
molekyldr analys + sekvenserin A -
Y Y VeMseng | Mutation K417N 7 1209 o | 1| 88%(46-99) ]OO]ZO()? 7

Tabell 9. Sanna positiva (TP) och negativa (TN) varden, falska positiva (FP) och negativa (FN) vdarden, kdnslighet och
specificitet for VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System.

Resultaten visar dverensstdmmelse ndr det gdller detektion av HV 69/70-deletion, K417T- och K417N-SARS-CoV-2-
mutationer med hjdlp av VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System.

For att utvardera jdmforbarheten mellan olika provmatriser (nasofaryngeal svabb, orofaryngeal svabb och
nasofaryngeal/orofaryngeal svabb i virustransportmedium (VTM) frén Vircell), har en jémférande studie gjorts. De
erhdlina resultaten visade atft de tre olika provmatriserna var kompatibla med VIASURE SARS-CoV-2 Variant Real
Time PCR Detection Kit for BD MAX™ System.

12.2. Analytisk sensitivitet

Detektionsgransresultaten (LoD) fér VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System

med andel positiva p& = 95 % ar foliande:

a) VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System har en detektionsgrdns (LoD)
p& = 2 genomkopior/reaktion p& nasofaryngealprover och = 5 genomkopior/reaktion pd salivprover for HV
69/70-deletion, matt med SARS-CoV-2 B.1.1.7-linjen.

b) VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System har en detektionsgrdns (LoD)
pd& = 5 genomkopior/reaktion pd nasofaryngealprover och = 5 genomkopior/reaktion pd salivprover for
K417N-mutation méatt med SARS-CoV-2 B.1.351-linjen.

c) VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System har en detektionsgrdns (LoD)
pd = 10 genomkopior/reaktion p& nasofaryngealprover och = 15 genomkopior/reaktion p& salivprover for
K417T-mutation matt med SARS-CoV-2 P.1-linjen.
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Figur 2. Spadningsserier for SARS-CoV-2 Variant (HV 69/70-deletion) (syntetiskt cDNA) (5.3*105 -5.2*10" genomkopior per reaktion) -
genmall fér kérning pa BD MAX™ System (475/520 (FAM)-kanal).
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Figur 3. Spadningsserier for SARS-CoV-2 Variant (K417N-mutation) (syntetiskt cDNA) (5.3*10% -5.2*10" genomkopior per reaktion) -
genmall fér kérning pd BD MAX™ System (530/565 (HEX)-kanal).
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Figur 4. Spadningsserier for SARS-CoV-2 Variant (K417T-mutation) (syntetiskt cDNA) (5.3*10% -5.2*10" genomkopior per reaktion) -genmall
for kérning pd BD MAX™ System (585/630 (ROX)-kanal).
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12.3. Analytisk specificitet

SARS-CoV-2-analysens specificitet bekrdftades genom att testa en panel av olika mikroorganismer som
representerar de vanligaste respiratoriska patogenerna. Ingen korsreaktivitet detekterades mellan nédgon av de

mikroorganismer som testades:

Test av korsreaktivitet

Typer av humant adenovirus 1-
5,8, 15,31, 40 och 41

Influensavirus
A/Michigan/45/2015
(HINT)pdm09

Mycoplasma pneumoniae

Bocavirus

Influensavirus
A/Singapore/GP1908/2015,
IVR-180 (HIN1)pdmQ9

Mycobacterium tuberculosis

Bordetella bronchiseptica

Influensavirus A/Thiringen/5/17
(H3N2)

Humant parainfluensavirus 1, 2, 3 och 4

Bordetella holmesii

Influensavirus
A/Switzerland/9715293/2013
(H3N2)

Pneumocytis jirovecii typ A1 och g885652

Bordetella parapertussis

Influensavirus A/Hong
Kong/4801/2014, NYMC X-263B
(H3N2)

Humant rhinovirus

Bordetella pertussis

Influensavirus A/DE-
SH/Reiherente/AR8444/ 2016

Respiratoriskt syncytialvirus (RSV) A/B

(HSN8)
Chlamydia caviae Inﬂuensoer(J;;\'\/‘,;\)nhu/l/20]3 SARS coronavirusstam Frankfurt 1
Chlamydia psittaci genotyp A Influensavirus Human 2019-nCoV-stam
och C B/Brisbane/60/2008 BetaCoV/Germany/BavPat1/2020 p.1*
Chlamydophila pneumoniae Influensavirus A/South Human 2019-nCoV-stam 2019-nCoV/Italy-
CM-1 Australia/55/2014, IVR-175 INMIT*

Humant coronavirus 229E,
OC43, NL63 och HKU1

Influensavirus
B/Phuket/3073/2013

MT007544.1(SARS-CoV-2-isolat
Australia/VIC01/2020)*

MERS Coronavirus

Influensavirus B/Florida/04/06

MN908947.3 (SARS-CoV-2-isolat Wuhan-Hu-
1)*

Enterovirus Coxsackievirus A24,

Legionella bozemanii

SARS-CoV-2-stam 2019nCoV/USAWA1/2020*

Enterovirus 68, 71

Legionella longbeachae

A9 och B3
. . . . SARS-CoV-2
Enterovirus Echovirus 30 Legionella dumoffii BetaCoV/Berlin/ChVirl 670/2020_ IsolatBER*
SARS-CoV-2

BetaCoV/Munich/ChVir984/2020*

Haemophilus influenzae MinnA

Legionella micdadei

SARS-CoV-2 BetaCoV/Baden-
Wuerttemberg/1/ChVir1577/2020_IsolatBER*

Influensavirus A/New
Caledonia/20/99(HIN1)

Legionella pneumophila

Staphylococcus aureus

Influensavirus
A/Victoria/210/2009 (H3N2)

Humant metapneumovirus A
och B

Streptococcus pneumoniae

Influensavirus
A/California/7/2009(H1N1)
pdm09-liknande virus

Moraxella catarrhalis

Streptococcus pyogenes

Tabell 10. Patogena referensmikroorganismer som anvdants i denna studie.

* Observera att detektiognen av dessa SARS-CoV-2-stammar inte har beaktats i denna analys. Detfta test ar designat for kvalitativ
detfektion av HV 69/70-deletion, K417N-mutation och K417T-mutation i SARS-CoV-2-virusets S-gen - alfa-, beta- och

gammavarianterna (linjerna B.1.1.7, B.1.351 och P.1), med flera.
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12.4. Analytisk reaktivitet

Reaktiviteten for VIASURE SARS-CoV-2 Variant Real Time PCR Detection Kit for BD MAX™ System har utva@rderats mot
kontroller med syntetiskt RNA for tvé olika sekvenser associerade med alfavarianten (B.1.1.7_710528 UK-varianten
och B.1.1.7_601443 UK-varianten), en sekvens associerad med betavarianten (kontroll 16, SARS-CoV-2-linje B.1.351
South Africa/KRISP-ECK005299/2020) och en sekvens associerad med gammavarianten (kontroll 17, SARS-CoV-2-

linje P.1 Japan/Brasilien-varianten Japan/IC-0564/2021), med positiva resultat.
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