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INTENDED USE

The NeuMoDx Flu A-B/RSV/SARS-CoV-2 Vantage Assay performed on the NeuMoDx 288 Molecular System and NeuMoDx 96
Molecular System (NeuMoDx Molecular System(s)), is a multiplex, in vitro real-time RT-PCR diagnostic test intended for simultaneous
qualitative detection and differentiation of SARS-CoV-2, Influenza A virus, Influenza B virus, and/or Respiratory Syncytial Virus (RSV)
RNA from nasopharyngeal (NP) or anterior nasal swab specimens collected in transport medium by a healthcare provider (HCP) from
individuals suspected by a HCP of respiratory viral infection consistent with COVID-19. Clinical signhs and symptoms of respiratory
viral infection due to SARS-CoV-2, influenza or RSV can be similar.

In the United States (US), testing is limited to laboratories certified under the Clinical Laboratory Improvement Amendments of 1988
(CLIA),42 U.S.C. §2634a, that meet requirements to perform moderate or high complexity tests.

Results are for the identification and differentiation of RNA from SARS-CoV-2, Influenza A, | SV in humans. The
NeuMoDx Flu A-B/RSV/SARS-CoV-2 Vantage Assay is not intended to detect Influenza Cyirus oV-2, Influenza A
Influenza B and/or RSV is generally detectable in nasopharyngeal and anterior nas e acute phase of
infection. Positive results are indicative of the presence of SARS-CoV-2, Influenza A; clinicalcorrelation

with patient history and other diagnosticinformation is necessaryto determine i . A@Sitive results do notrule

Negative results do not preclude SARS-CoV-2, Influenza A, Influenza i i shouldnotbe used as the sole basis
for diagnoses, treatment, or other patient management decisions. i
patient history, and/or epidemiologicalinformation.

The NeuMoDx Flu A-B/RSV/SARS-CoV-2 Vantage Assay j alified clinical laboratory personnel, specifically
instructed and trained in the techniquesof real-time PC in vi iaglostic procedures. The NeuMoDx Flu A-B/RSV/SARS-CoV-2
Vantage Assay is only for use under the Food and lbnini i ergency Use Authorization.

SUMMARY AND EXPLANATION OF THE AS
NeuMoDx Flu A-B/RSV/SARS-CoV-2 Van
onavirus (SARS-CoV-2), influenza A, influenza B, and/or RSV RNA in anterior
nasal and nasopharyngeal swab . | or anterior nasal swab specimens are collected in Copan Universal
Transport Medium (UTM-RT®) , USA), System, BD™ Universal Viral Transport System (UVT) (BD™ UVT,
BD, NJ, USA), or Biologos Bi i ansport Media (VTM) (Bio-VTM™, Biologos LLC, IL, USA). The test uses an RNA Internal

Sample Process Control (SP i h specimen during sample preparation and serves to monitor the entire sample
preparation, reverse ification process. The NeuMoDx Flu A-B/RSV/SARS-CoV-2 Assay allows for two
specimen process, atory need, a direct workflow and a pre-treatment workflow. The NeuMoDx Molecular
System automgiieeé required to extract the target nucleic acid, prepare the isolated RNA for real-time reverse

transcriptase pOWlme rag on (RT-PCR) and, if present, reverse transcribes, amplifies and detects the products of
amplification. The ¥10Dx FIu A-B/RSV/SARS-CoV-2 assay targets the conserved region of SARS-CoV-2 Nsp2 gene and regions in
the M genes of influen%@lA, influenza B and respiratory syncytial virus genomes.

PRINCIPLES OF THE PROCEDURE

The NeuMoDx™ Flu A-B/RSV/SARS-CoV-2 Vantage Assay combines automated RNA extractionand amplification/detection of SARS-
CoV-2, Flu A, Flu B, and/or RSV by real-time RT-PCR. Nasopharyngeal and anterior nasal swab samples are collected in the Copan
UTM-RT® System, BD™ UVT System, or Biologos Bio-VTM™. The Direct Workflow allows the primary swab collection tube or an
aliquot of the transport medium in a secondary tube to be barcoded and loaded onto the NeuMoDx System for processing.
Alternatively, the swab specimen in transport medium can be first treated with an equal volume of NeuMoDx™ Vantage Viral Lysis
Buffer (VVLB) before loaded ontothe System without further userintervention. The NeuMoDx System automatically aspirates either
an aliquot of specimen to mix with NeuMoDx Lysis Buffer 3 for direct workflow or an aliquot of pretreated specimen to mix with Lysis
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Buffer 2 and the reagents containedin the NeuMoDx™ Extraction Plate to begin processing. Specifically, using the Direct Workflow,
the primary collection tube (with swab and cap removed) or an aliquot of the sample mediumin asecondarytube is barcodedand
loaded onto the NeuMoDx System using a designated specimen tube carrier. For the Pretreated Workflow, the specimenin transport
mediumis first treated with equal volume of NeuMoDx Vantage Viral LysisBuffer (VVLB) beforeitis loaded onto the System. For the
Direct Workflow, a400 L aliquot of the sampleis aspirated by the NeuMoDx System and mixed with an equal volume of NeuMoDx
Lysis Buffer 3 while forthe Pretreated Workflow 550uL of the pretreated sample is combined with an equal volume of Lysis Buffer 2.
The NeuMoDx System automates and integrates RNA extraction and concentration, reagent preparation, and nucleic acid
amplification/detection of the target sequences using real-time RT-PCR. The included Sample Process Control (SPC2) helps monitor
for the presence of inhibitory substances and for system, process, or reagent failures. No operatorintegention is necessary once the
specimen is loaded onto the NeuMoDx System.

The NeuMoDx System uses a combination of heat, lytic enzyme, and extraction reagen i erform lysis, RNA
extraction, and removal of inhibitors. The released nucleic acids are captured by para icles, with bound
nucleic acid, are loaded into the NeuMoDx™ Cartridge where the unbound eleme euMoDx™ Wash

Reagent. The boundRNA is then eluted using NeuMoDx™ Release Reagent. The N ted RNA to rehydrate
proprietary NeuDry™ amplification reagents containing all the elements necess e Flu A, Flu B, RSV, SARS-
CoV-2 and SPC2 targets. This enables simultaneous amplification and de mple process control RNA
sequences. Upon reconstitution of the dried RT-PCR reagents, the NeuMoDg8yste m repared RT-PCR-ready mixture
into one PCR chamber (per specimen) of the NeuMoDx Cartridge. Reyerset ation, and detection of the control

fluorogenic oligonucleotide probe molecules specific t respective targets. TagMan probes consist of a
fluorophore covalently attached to the 5’-end of t i8 and aquencher atthe 3’-end. While the probeisintact,
the fluorophore and the quencher are in proximi wing 2r molecule to suppress the fluorescence emitted by the

TagMan® probesare designed such th ithin a DNA region amplified by a specific set of primers. As the Taqg DNA
polymerase extends the primer an strand, the 5' to 3'exonucleaseactivity of the Taqg DNA polymerase

degradesthe probethathasann radation of the probe releases the fluorophore and breaks its proximity
to the quencher, thereby ov ct due to FRET and allowing detection of the fluorophore. The resulting
fluorescent signal detected x System quantitative RT-PCR thermal cycleris directly proportional to the fluorophore
releasedand can be correlate

TagMan® probes ag at the 5’ end and a dark quencher at the 3’ end and are utilized to detect the viral
targets. The fluo r each NeuMoDx Flu A-B/RSV/SARS-CoV-2 Vantage Assay targetis presentedin the table
below. The Né yvare monitors the fluorescent signal emitted by the TagMan probes at the end of each
amplification cycl® areycling is complete, the NeuMoDx System software analyzes the data and reports a result
(POSITIVE/NEGATIV DETERMINATE/NO RESULT/UNRESOLVED).

Detection Channel
Prob Detecti

Organism Target Region FIuo::p:ore Excitation/Emission (?h:;r::In

Influenza A M gene HEX 530/555 nm Yellow

Influenza B M gene FAM 470/510 nm Green

d / REAGENTS
SARS-CoV-2 Nsp2 gene Texas Red 585/610 nm Orange
Respiratory Syncytial Virus M gene Q705 680/715 nm Far Red AND
SPC2 Assembly Protein (MS2) Q670 625/660 nm Red MATERIALS

Material Provided
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Units per | Tests per | Tests per

REF Contents .
package unit package

NeuMoDx™ Flu A-B/RSV/SARS-CoV-2 Vantage Test Strip
300900 Dried RT-PCR reagents containing Flu A-B/RSV/SARS-CoV-2 specific TagMan® probes and 6 16 96

primers, and SPC2 specific TagMan® probe and primers.
Contains 21.1% Tris-HCl, 8.4% dNTP and other inactive ingredients

Materials Required but Not Provided (Available Separately from NeuMoDx)

REF Contents
NeuMoDx™ Extraction Plate
Dried paramagnetic particles, lyticenzyme, and sample process controls

400500** [ NeuMoDx™ Lysis Buffer 2

100200

400600* | NeuMoDx™ Lysis Buffer 3

401500** | NeuMoDx™ Vantage Viral Lysis Buffer

400100 NeuMoDx™ Wash Reagent

400200 NeuMoDx™ Release Reagent

100100 NeuMoDx™ Cartridge

235903 Hamilton® CO-RE Tips (300 uL) with Filters

235905 Hamilton® CO-RE Tips (1000 uL) with Filters

* Required only for direct processing of samples, without a pretreatment s
** Required only if a pretreatment step is desired prior to loading sampleg$ 8@ n below.

Swabs and Transport Media (Not Provided)

Sample Type Recommended Collectid Recommended Swab

3 mL Universal Transport

Flexible Minitip Nylon® Flocked Swab (Copan, CA, USA)
or
Flexible Minitip Flocked Swab (BD, NJ, USA)

Nasopharyngeal or
anterior Nasal Swab

0100] or NeuMoDx™ 96 Molecular System [REF 500200]
NeuMoDx™ Syst® Vo .8.35

¢ The NeuMoDx™ Flu A-BYRSV/SARS-CoV-2 Vantage Assay is for in vitro diagnostic use with NeuMoDx™ Systems under
Emergency Use Authorizationonly.

* For Prescription Use Only.

o Testingis limitedto laboratoriescertified under the Clinical Laboratory Improvement Amendments of 1988 (CLIA), 42 U.S.C.
§263a, to perform moderate or high complexity tests

¢ The NeuMoDx™ Flu A-B/RSV/SARS-CoV-2 Vantage Assay hasnot been FDA cleared or approved but has beenauthorized for
emergencyuse by FDA underan EUA for use by authorized laboratories.

NeuMoDx Molecular, Inc. Page 4 of 28 P/N 40600491 Rev. B
April 2021



&  NeuMoDx™ FluA-B/RSV/SARS-CoV-2 Vantage Assay 1 300900
NGUMODX INSTRUCTIONS FOR USE For use under EUA

molecular

¢ The NeuMoDx™ Flu A-B/RSV/SARS-CoV-2 Vantage Assay hasbeen authorized onlyforthe detectionand differentiation of
nucleicacid from SARS-CoV-2, influenza A virus, influenza B virus, and/or Respiratory Syncytial Virus, not forany other

viruses or pathogens.

¢ The emergencyuse of the NeuMoDx™ Flu A-B/RSV/SARS-CoV-2 Vantage Assay is only authorized for the duration of the
declarationthat circumstances exist justifying the authorization of emergency use ofin vitrodiagnostics for detection and/or
diagnosis of COVID-19 under Section 564(b)(1) of the Federal Food, Drug and CosmeticAct, 21 U.S.C. § 360bbb-3(b)(1),
unlessthe declarationis terminated or authorization is revoked sooner.

¢ Results (positive and negative) for influenza and RSV should be interpreted with caution. If an influenza or RSV resultis
inconsistent with clinical presentation and/or otherclinicaland epidemiologicalinformation, FDAsgk@ared Influenza or
RSV NAATSs are available for confirmationif clinically indicated.

¢ Specimens shouldalwaysbe handled as if theyare infectiousand in accordance with safe |
those describedin Biosafety in Microbiological and Biomedical Laboratories' andin C

¢ Laboratorieswithinthe United States and its territoriesare required to reportall r
authorities.

¢ Do notuse the reagents orconsumables after the listed expiration date.
¢ Donotuse any reagents if the safetyseal is broken orif the packaging is

¢ Donotuse consumablesor reagents if the protective pouch is open or br

erroneous results.

aind consumables. The use of sterile RNase-free,
henusingsecondary tubes. Use a new pipette for

¢ Avoid microbial and ribonuclease (RNase)cont
disposable transferring pipetteswith aerosol

each specimen.
any NeuMoDx Cartridge post-amplification. Do not retrieve NeuMoDx
oDx 288 Molecular System) or Biohazard Waste Bin (NeuMoDx 96
oDx Cartridge is designed to prevent contamination.

¢ Do notpipette by mouth. Do not smoke, drink, or eatin areas where specimens or reagentsare beinghandled.
e Dispose of unusedreagents and waste in accordance with country, federal, provincial, state and local regulations.

e Use of the Flu A-B/RSV/SARS-CoV-2 Vantage Assay s limited to personnel who have beentrainedin the procedures of a molecular
diagnosticassay andthe NeuMoDx Molecular Syste ms.

e The instruments and assay procedures reduce the risk of contamination by amplification product. However, nucleic acid
contamination from the positive controls or specimens must be controlled by good laboratory practices.
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e Good laboratory practices, including changing glovesbetween handling patient specimens, are recommended to avoid
contamination.

e Donotreuse.

PRODUCT STORAGE, HANDLING AND STABILITY

e NeuMoDxFlu A-B/RSV/SARS-CoV-2 Vantage Test Strips are stable in the primary packaging through the stated expiration date on
the immediate productlabel whenstored at 4 to 28 °C.

e Do notuse consumablesand reagents past the stated expiration date.

e Do notuse any test productif the primary or secondary packaginghas been visually compromj

em for 7 days.

Remaining shelf life of loaded test strips is tracked by the software and reported i Oval of ateststrip

SPECIMEN COLLECTION, TRANSPORT AND STORAGE
1. Handle all specimens asif they are capable oftransmitting infe

2. Samplesshould be collected using the Copan UTM-RT® System, jo-VTM™, using the validated nylon

flocked swabs (see Swabs and Transport Media). In addition, flock r and rayon swabs are acceptable swab
types. Follow manufacturer instructionsfor collectiopgfi§ : ge providedin the Copan UTM-RT® System, BD™
UVT System, or Bio-VTM™ System instructions for

(0]

o

o

o

(0]

The NeuMoDx Flu A-B/RSV/S
preference:

Workflow 1:DIR nsport medium are loaded directly ontothe NeuMoDx System in the primary collection

specimentube
-or-

Workflow 2: PRETREAQBR— swab specimenin transport mediumare pretreated with NeuMoDx Vantage Viral Lysis Buffer before

loading onto the NeuMoDx System in primary collection tube or secondary specimentube

Test Preparation— DIRECT Workflow for Direct Swab Samples

Note: Frozen specimens must be thawed completely and mixed well prior to processing.

1. Applyspecimenbarcodelabel to a specimen tube compatible with the NeuMoDx System as described under 2 and 3 below.

2. If testing the specimen in the primary collection tube, place the barcode-labeledtube into a 24-tube Specimen Tube Carrier
and ensure the capand swab are removed prior to loading ontothe NeuMoDx System.

NeuMoDx Molecular, Inc. Page 6 of 28 P/N 40600491 Rev. B
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3. Alternatively, an aliquot of the transport medium may be transferred to a barcodedsecondarytube andplaced into a
SpecimenTube Carrier compatible with the NeuMoDx System according to the volumes defined below:

e SpecimenTuber Carrier (32-tube): 11 —14mmin diameter and 60— 120mmin height; minimum fill volume > 550 pL
e SpecimenTube Carrier (24-tube): 14.5—-18 mmin diameter and 60— 120 mm in height; minimum fill volume > 1000 pL
e Low Volume SpecimenTube Carrier (32-tube): 1.5 mL conical bottom microcentrifuge tube; minimum fill volume > 500 pL

Test Preparation— PRETREATED Workflow for Pretreated Swab Samples
Note: Frozen specimens must be thawed completely and mixed well prior to processing.
WARNING: Pretreatment of swab samples with NeuMoDx Vantage Viral Lysis Buffer does not guarag
present. All samples should be handled as if they are capable of transmitting infectiou:
1. Pretreatthe sampletransport medium with an equalvolume of NeuMoDx Vantage Vir. i i :1). Pretreatment
can be performed in a secondary tube by combiningan aliquot of the transport m

tivation of anyvirus

cap and swab are removed priorto loading onto the NeuMoDx Syste

4. If usingasecondarytube, transferan aliquot of the transport mediu entube compatible with the

e SpecimenTube Carrier (32-tube): 11— 14 mmin diameteran eight; minimum fill volume > 700 pL
e SpecimenTube Carrier (24-tube): 14.5—18 mm jg 3 120 mmin height; minimum fill volume > 1100 pL
e Low Volume SpecimenTube Carrier (32-tube): icrocentrifuge tube; minimum fill volume > 650 pL

NeuMoDx System Operation

Fordetailed instructions, refer to the NeuMoDx™ perator’s Manual; P/N 40600108

Fordetailed instructions, refer to the NeuMoDx™ 9 Pperator’s Manual; P/N 40600317

1. Populate the systemcarriersasne i llowing consumables and use the touchscreen to load carrier(s) into the
NeuMoDx System:

e 1000 pL PipetteTi

-2Vantage Test Strip
as applicable based on workflow (NOTE: remove foilseal from containers prior to loading)
,as applicable based on workflow (NOTE: remove foilseal from containers prior to loading)

2. Replace NeuMoDXlash and NeuMoDx Release Reagents, and empty Priming Waste as necessary.

3. Empty Biohazard Wast® Container (NeuMoDx 288 Molecular System only), Tip Waste Bin (NeuMoDx 96 Molecular System
only), or Biohazard Waste Bin (NeuMoDx 96 Molecular System only) as necessaryor whenprompted by the NeuMoDx System
software.

4. Populate one ormore Test Strip Carrier(s) with NeuMoDx Flu A-B/RSV/SARS-CoV-2 Vantage Test Strip(s) and use the touchscreen
to load the Test Strip Carrier(s)into the NeuMoDx System.

5. Loadthe testorderonto the NeuMoDxSystem according to the workflow used for test preparation:
e Untreated, neat swab samples prepared using the DIRECT workflow are tested by defining the sample as “Transport Medium”.
e Swabsamples pretreated with VVLB using the PRETREATED workflow are tested by defining the specimen as “User-Specified 1”

NeuMoDx Molecular, Inc. Page 7 of 28 P/N 40600491 Rev. B
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If not defined in the test order, the Transport Medium specimen type (direct workflow), in a Secondary Tube, will be used as default.

6. Loadthe specimen(s)into aSpecimenTube Carrierand ensure caps and swabs (if applicable) are removed from all tubes.

7. Place the Specimen Tube Carrier(s) on the autoloader shelf and use the touchscreen to load the carrier(s) into the NeuMoDx
System. This will initiate processing of the loaded specimens for the tests identified, givenavalid testorderis presentin the

system.
LIMITATIONS
1. The NeuMoDx FluA-B/RSV/SARS-CoV-2 Vantage Assay has only been evaluated foruse on Neu galecular Systems and with

the reagents listed in the Material required section.

2. The NeuMoDx Flu A-B/RSV/SARS-CoV-2 Vantage Assay has been designed for detection
influenza B, and/or RSVin clinician-collected nasopharyngeal, and anterior nasal sw

oV-2, influenza A,
Copan UTM-RT®

types has notbeen assessed and performance characteristics are unknown.

3. Anterior nasal swabs are considered acceptable specimen types for use wi SV/SARS-CoV-2 Vantage
Assay but performance with this specimen type has not been establish swabs is limited to patients
with symptoms of COVID-19. Pleasereferto FDA’s FAQs on Diagnostic i additional information.

4. Reliable results depend on proper specimen collection, handling,

6. If both the assay target(s) (SARS-CoV-2/Flu AB/RS\Ul# 2 not amplify, an invalid result (Indeterminate or
Unresolved) will be reported and the test should b

9. Presence of FluMist® nasal spr
Vantage Assay and could pote

| specimens was not validated with NeuMoDx Flu A-B/RSV/SARS-CoV-2
-B/RSV/SARS-CoV-2 RNA detection and couldlead to an erroneousresult.

10.A positive result is indica -CoV-2, influenza A, influenza B, SARS-CoV-2 and/or respiratory syncytial
virus RNA but does no dicate the presence of viable, infectious SARS-CoV-2, influenza A, influenza B, and/or
respiratory syncytial virus

11.Negative result ith the SARS-CoV-2, influenza A, influenza B, and/or respiratory syncytial virus and
should notbe eatment/management or public health decision. Follow up testing should be performed

information ava e to the physician.

13.Good laboratory p
contamination.

ices, including changing gloves between handling patient specimens, are recommended to avoid

14.Results (positive and negative) for influenza or RSV should be interpreted with caution. If an influenza or RSV result is inconsistent
with clinical presentationand/or otherclinical and epidemiologicalinformation, Results (positive and negative) for influenza or
RSV should be confirmed by an FDA-cleared NAAT if clinicallyindicated.

15.The clinical performance has not been established in all circulating SARS-CoV-2 variants but is anticipated to be reflective of the
prevalentvariantsin circulationatthe time and location of the clinical evaluation. Performance at the time of testing may vary
depending on the variants circulating, including newly emerging strains of SARS-CoV-2 and their prevalence, which change over
time.
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CONDITIONS OF AUTHORIZATION FOR THE LABORATORY
The NeuMoDx™ Flu A-B/RSV/SARS-CoV-2 Vantage Assay Letter of Authorization, along with the authorized Fact Sheet for Healthcare
Providers, the authorized Fact Sheet for Patients and authorized labelingare available on the FDA website:

https://www.fda.gov/medical-devices/coronavirus-disease-2019-covid-19-emergency-use-authorizations-medical-devices/vitro-
diagnostics-euas

To assistclinical laboratories using the NeuMoDx Flu A-B/RSV/SARS-CoV-2 Vantage Assay, the relevant Conditions of Authorization
are listed below.

e Authorizedlaboratories! using the NeuMoDx Flu A-B/RSV/SARS-CoV-2 Vantage Assay mustg ith testresultreports,
all authorized Fact Sheets. Under exigent circumstances, otherappropriate methods fg i these Fact Sheets
may be used, which may include mass media.

e Authorizedlaboratoriesusing the NeuMoDx FluA-B/RSV/SARS-CoV-2 Vantage uMoDxFlu A-
B/RSV/SARS-CoV-2 Vantage Assay as outlinedin the authorized Labeling. D dprocedures,
including the authorized instruments, authorized extraction methods, a i j i pes, authorized
control materials, authorized otherancillaryreagents and authorize red to pgrformthe NeuMoDx Flu A-
B/RSV/SARS-CoV-2 Vantage Assay are not permitted.

health authorities of their intentto run the test prior to ini

e Authorizedlaboratoriesusing the NeuMoDx FluA-B/B antage Assay must have a process in placefor

reporting testresults to healthcare providers ang i authorities, as appropriate.
e Authorizedlaboratoriesmust collect informatigiil ceof the testand reportto DMD/OHT7-
OIR/OPEQ/CDRH (via email: CDRH-EUA-Rg .hhs.g d NeuMoDx Molecular Technical Support

urrence of false positive or false negativeresults and

laboratorig

RESULTS
Available testresults may b€ viewed or printed from the ‘Results’ tab in the Results window on the NeuMoDx System touchscreen.
NeuMoDx Flu A-B/RSV/SARS-CoV-2 Vantage Assay results are automatically generated by the NeuMoDx System software using the
decision algorithm and results processing parameters specified in the NeuMoDx Flu A-B/RSV/SARS-CoV-2 Vantage Assay Definition
File (Flu A-B-RSV SARS-CoV-2 ADF version 3.0.0 or higher). A NeuMoDx Flu A-B/RSV/SARS-CoV-2 Vantage Assay result may be reported

as Negative, Positive, Indeterminate, No Result, or Unresolved based on the amplification status of the target and sample process
control.

Criteriafor a positive or negative call are specified in the NeuMoDx Flu A-B/RSV/SARS-CoV-2 Vantage Assay Definition File (ADF) as
installed on the NeuMoDx System. Results are reported based on the ADFdecisionalgorithm, summarized in Table 1, below.
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For use under EUA

Performance of the NeuMoDx Flu A-B/RSV/SARS-CoV-2 Vantage Assay for influenza A and B has not been established with a
prospective clinical study. Results (positive and negative) for influenza should be confirmed by an FDA-cleared NAAT if clinically

indicated.

All test controls must be examined prior tointerpretation of patientresults. I1fthe controls are notvalid, the patientresults
cannot be interpreted and results must not be reported.

Table 1. NeuMoDx Flu A-B/RSV/SARS-CoV-2 Vantage Assay Results Interpretation

TARGET 1 TARGET 2 TARGET 3 TARGET 4 :gﬁ_f:;i
OVERALL (Flu B) (Flu A) (SARS-CoV-2) (RSV) P
RESULT RETATION
FAM HEX TX RED Far Red
AMPLIFIED
[5 < Ct<28 AND
EPR > 1.5
AND N/A N/A RNA Detected
EP > 600]
OR
(28 < Ct<37
AND EP > 600)
AMPLIFIED
[5 < Ct< 28 AND
EPR >2.0
D
N/A AND Flu A RNA Detected
EP > 750]
POSITIVE AMPLIFIED
(Target RNA
Detected) 5 <Ct<25
EPQN>D1 5 SARS-CoV-2 RNA
' N N D
AND /A /A etected
EP > 1200]
OR
[25< Ct<37
AND EP >1200]
AMPLIFIED
[5 <Ct<30
AND
EPR > 1.15
D
N/A AND N/A RSV RNA Detected
EP > 1200]
OR
[30< Ct<37
AND EP >
1200]
NEGATIVE | NOT AMPLIFIED |NOT AMPLIFIED NOT NOT AMPLIFIED | Flu A, Flu B, RSV, and
(Target RNA AMPLIFIED AMPLIFIED SARS-CoV-2 RNA not
gNot N/A N/A detected
Detected) OR OR N/A N/A (24<Ct<31
etecte (5 <Ct<28AND |(5 < Ct< 28 AND OR OR AND
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TARGET 1 TARGET 2 TARGET 3 TARGET 4 g gﬁ_f:gi
OVERALL (Flu B) (Flu A) (SARS-CoV-2) (RSV) (SPC2) e,
RESULT
FAM HEX TX RED Far Red
Red
EPR <1.5) EPR £2.0) (5<Ct<25 (5<Ct<30 EP >1800)
OR OR AND AND
(28 < Ct< (28 < Ct<37 EPR <1.5) EPR <1.15)
37 AND EP < AND EP < 750) OR OR
600) OR (25< Ct<37 (30 Ct<37
OR (Ct>37) AND EP <1200) AND EP <
(Ct>37) OR 1200)
(Ct>37) OR
(Ct >37)
NR* Not Amplified, System Error Detected, Sample Processing

get resultswere
invalid; retest sample

IND* Not Amplified, System Error Detected, Sample Processi

All target results were
invalid; retest sample
* The System allows optional Rerun/Repeat capability to enable automatic repro ing i ult to minimize delays in result reporting.

UNR* Not Amplified, No System Error Det

Invalid Results
If a NeuMoDx Flu A-B/RSV/SARS-CoV-2 Vantage Assay pg ’ x System fails to produce a valid result, it will be
reportedas either Indeterminate, No Result, or Unresol ror that occurred, and the test should be repeated
to obtain avalid result.

An Indeterminate result will be reported if a Ne S
Indeterminateresult, a retest with residual swab in dium is recommended.

A No Resultwill be reportedifa NeuM detectedand sample processingis aborted. In the event of a No Result, a
retest with residual swab in viral tr i mended.

Manual (P/N: 4086 ror codes that may be associated with Invalid Results.

Quality Control
The Clinical Laboratory | ovement Amendments (CLIA) regulations specify that the laboratory is responsible for having control
procedures that monitor accuracy and precision of the complete analytical process, and must establish the number, type, and
frequency of testing control materials using verified performance specifications for an unmodified, FDA-cleared or approved test
system (42 CFR § 493.1256).

1. Control materials are not provided with the NeuMoDx Flu A-B/RSV/SARS-CoV-2 Vantage Assay. However, the following control
material were validated by NeuMoDx and are recommended. Controls must meetthe same minimum volume specifications as
clinical samples specified above based on the Specimen Tube Carrier size.

e Positive Controls (1 mL percontrol):
O 5 uL RSV Rapid Control Pack(Zeptometrix, Cat#: KZMC034)

NeuMoDx Molecular, Inc. Page 11 of 28 P/N 40600491 Rev. B
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O 5L NATrol Influenza A/B Positive Control (Zeptometrix, Cat #: MDZ046)
O Heat-inactivated SARS-CoV-2 virus (ATCC, VR-1986HK) at a final concentration of 1000 cp/mL
0 BD™ Universal Viral Transport Medium (UVT) or equivalent to final volume of 1 mL

e Negative Control: Copan/BD™ Universal Viral Transport Medium (UVT, BD, NJ) or equivalent.

2. ltis recommendedthat users processone set of positive and negative controls every 24 hoursand priorto processingpatient
samples.

e thetouchscreen to load
aonize the barcodes

3. When processingUser-Defined Controls, place the labeled controlsin a specimen tube carrierand y
the carrierinto NeuMoDx System from the autoloader shelf. Once defined, the NeuMoDx Systg
and start processing controls.

4. Anexogenous Sample Process Control (SPC2)is incorporatedin the NeuMoDx Extraction PIa§@a d8ithe entire process
of nucleic acid extraction and real-time RT-PCR amplification with eachsample. The ) for the Sample

5. Priorto RT-PCR, the NeuMoDx System automatically performs a ‘FILL CH hamber is filled with
solution and contains an adequate amount of fluorescent probe.

6. The NeuMoDx System software continuously monitors on-board sgnsors re asafe and effective operation
of the System.

7. Multiple fluidic errorrecoverymodesare implemented by a
that the System can either complete processing of all s3
code.

g of aspirationand dispense operationsto ensure
ffective manneror provide an appropriate error

8. The NeuMoDx System is equipped with automatic Rd ity thatthe endusercan choose to use to ensure that
an INVALID resultis automatically re processed{@ minigii i fult reporting.

9. Apositive testresultreported for anegativeco Cate contaminationand the laboratoriesquality control
procedures need to be examined to fi .Ensureto use separate areas for sample preparation, control handling
and RT-PCR set up. Please referto 6 Molecular System Operator’s Manual for additional troubleshooting

tips.
10.A negative resultreported

Please referto NeuMoD. olecular System Operator’s Manual for troubleshooting tips.
11.If the User-Defined ovide the expected results, itis recommendedto repeat a set of positive and
negative contro be reportedif controls do not give expectedresults.

PERFORMANC

Analytical Sensitivity
The Analytical Sensitivit the NeuMoDx Flu A-B/RSV/SARS-CoV-2 Vantage Assay on the NeuMoDx Molecular Systems was
characterized in two parts. The Limit of Detection (LoD) was characterized using pooled leftover deidentified clinical negative
nasopharyngeal swab specimens collectedin UVT matrix and model strains of eachtarget. The model strains usedforeach target are
presentedin Table 2. First, a dilution series using model strains of each targetin UVT were prepared with the Pretreated Workflow
and then processed by the NeuMoDx System to determine a preliminary Limit of Detection (LoD) value. In the second part of testing,
this preliminary LoD value was confirmed using a hit-rate studyon both the NeuMoDx288 and the NeuMoDx 96 Molecular Systems
for both workflows. The preliminary LoD was accepted if the hit-rate testing achieved a 95% positivity rate for both workflows on
both Systems. Detection rates for the preliminary LoD are depicted in Table 3 while Table 4 details the hit-rate confirmation for the
N288 System and Table 5 details the hit-rate confirmation for the N96 System.

NeuMoDx Molecular, Inc. Page 12 of 28 P/N 40600491 Rev. B
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Table 2. Strain Used for Each Target

Target/Strain Source Cat # Lot # Format
Flua, S'”gapore/('l_';lg'f\l'\;;H'le'oo19/2016 Virapur N/A B1904) Live Crude
Flu A, Michigan/272/2017 pdm09 (H1N1) IRR FR-1615 70015567 Culture Fluid
Flu B, Colorado/6/2017 (Victoria) IRR FR-1592 70013310 Culture Fluid
FluB, Florida/78/2015 (Yamagata) ATCC VR-1931 70020870 Culture Fluid
RSV A2 ATCC VR-1540 60430286 Crude Culture
RSV B (WV/14617/85) ATCC VR-1400 Culture Fluid
SARS-CoV-2, Isolate USA-WA1/2020 ATCC VR-1986HK eat inactivated virus
SARS-CoV-2, Isolate Italy-INMI1 BEI NR-52498 genomic RNA
Table 3. Positive Detection Rates for Preliminary LoD Determination of the NeuMo antage Assay
# Valid
Target/Strain Level Unit Results/Total CtSD
(n/N)
Flu A, Singapore/INIFMIH-16-0019/2016 0.5 31.39 0.89
(H3N2) 0.25 31.90 0.84
0.5 33.07 0.44
Flu A, Michi 272/2017 pdm09 (HIN1
uA, Michigan/272/2017 pdm09 (HIN1) 0.25 33.48 0.44
0.25 100% 31.00 0.13
Flu B, Colorado/6/2017 (Victoria) 0.05 100% 32.56 0.33
0.01 100% 33.52 0.45
. 0.25 100% 33.01 0.40
Flu B, Florida/78/2015 (Yamagata) 01 90.0% 3308 076
RSV A2 100% 31.31 0.27
90.9% 31.52 0.40
100% 26.52 0.16
RSV B (WV/14617/85
i (59 9 100% 29.06 0.42
6/6 6 100% 33.73 0.30
6/6 6 1009 34.06 0.69
SARS-CoV-2, Isolate USA-WA1/20 s/mL / %
6/6 6 100% 33.77 0.39
6/6 5 83.3% 33.20 0.38

Table 4. Positive tory LoD Determination forthe NeuMoDx Flu A-B/RSV/SARS-CoV-2 Vantage Assay
,(a) Pretreated Workflow; (b) Direct Workflow

(a) Pretreated Workflow

# Valid
Level Results/Total # Positives % Detection Avg Ct CtSD

(n/N)
Flu A, Singapore/INIFMI 0.5 TCIDso/mL 2424 24 100% 31.98 1.14

(H3N2)
Flu A, Michigan/272/2017 pdm09 (H1N1) 0.5 TCIDso/mL 23/26 23 100% 32.92 0.56
Flu B, Colorado/6/2017 (Victoria) 0.01 TCIDso/mL 24/24 24 100% 33.49 0.57
Flu B, Florida/78/2015 (Yamagata) 0.25 TCIDso/mL 24/24 24 100% 32.59 0.49
RSV A2 0.25 TCIDso/mL 21/22 21 100% 31.37 0.60
RSV B (WV/14617/85) 0.05 TCIDso/mL 22/22 22 100% 29.58 0.36
SARS-CoV-2, Isolate USA-WA1/2020 150 copies/mL 23/24 23 100% 33.95 0.33
SARS-CoV-2, Isolate Italy-INMI1 150 copies/mL 23/27 23 100% 33.89 0.57
(b) Direct Workflow
NeuMoDx Molecular, Inc. Page 13 of 28 P/N 40600491 Rev. B
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# Valid
Target/Strain Level Results/Total # Positives % Detection Avg Ct CtSD
(n/N)
Fl i INIFMIH-16-0019/201 2.12 .
us S'”ga”Ore/(H3N2) 6-0019/2016 | 4 & reipge/mL 24/24 24 100% 3 053
Flu A, Michigan/272/2017 pdm09 (H1N1) 0.5 TCIDso/mL 24/24 24 100% 32.60 0.33
Flu B, Colorado/6/2017 (Victoria) 0.01 TCIDso/mL 24/24 23 95.8% 33.31 0.45
Flu B, Florida/78/2015 (Yamagata) 0.25 TCIDso/mL 24/24 24 100% 32.46 0.33
0.25 TCIDso/mL 24/24 11 45.8% 30.41 4.74
RSV A2 0.5 TCIDsg/mL 24/24 9 37.5% 32.00 0.47
1 TCIDso/mL 24/24 24 ’ 1.37
RSV B (WV/14617/85) 0.05 TCIDso/mL 24/24 24 0.66
SARS-CoV-2, Isolate USA-WA1/2020 250 copies/mL 24/24 23 0.48
SARS-CoV-2, Isolate Italy-INMI1 250 copies/mL 23/24 23 0.32
Table 5. Positive Detection Rates for Hit-Rate Confirmation of LoD forthe NeuMag antage Assay— N96,
(a) Pretreated Workflow; (b) Direct
(a) Pretreated Workflo
# Valid
Target/Strain Level Results/Total Positives Avg Ct CtSD
Fl i INIFMIH-16-0019/201 2.7 4
uA, Slngapore/(H3N2) 6-0019/2016 0.5 TCIDso/mL 95.8% 32.75 0.45
Flu A, Michigan/272/2017 pdm09 (HIN1) | 0.5 TCIDso/mL 95.5% 32.61 0.61
Flu B, Colorado/6/2017 (Victoria) 95.8% 33.08 0.85
Flu B, Florida/78/2015 (Yamagata) 100% 32.67 0.56
RSV A2 100% 31.41 0.46
RSV B (WV/14617/85) 100% 30.06 0.74
SARS-CoV-2, Isolate USA-WA1/2020 95.7% 33.81 0.69
SARS-CoV-2, Isolate Italy-INMI1 95.8% 33.36 0.53
Direct Workflow
# Valid
Target/Strain Results/Total # POS % Detection Avg Ct CtSD
(n/N)
Flu A,Ost;zgjgg;es/lNFMlH-l 2424 73 95.8% 32.14 32.14
23/24 23 100% 32.55 32.55
0.01 TCIDso/mL 24/24 24 100% 32.95 32.95
0.25 TCIDso/mL 24/24 23 95.8% 31.72 31.72
0.25 TCIDso/mL 24/24 13 54.2% 29.92 29.92
0.5 TCIDso/mL 24/24 5 20.8% 30.13 30.13
1 TCIDso/mL 23/24 23 100% 31.32 31.32
RSV B (WV/14617/85) 0.05 TCIDso/mL 24/24 23 95.8% 30.43 30.43
SARS-CoV-2, Isolate USA-WA1/2020 250 copies/mL 23/26 23 100% 33.54 33.54
SARS-CoV-2, Isolate Italy-INMI1 250 copies/mL 23/23 22 95.7% 33.30 33.30

The levels accepted as the LoDvaluesfor the NeuMoDx Flu A-B/RSV/SARS-CoV-2 Vantage Assay on the NeuMoDx Systems are
summarizedin Table 6.

The Limit of Detection of the NeuMoDx Flu A-B/RSV/SARS-CoV-2 Vantage Assay is claimedto be 0.5 TCIDso/mL for Flu A, 0.25
TCIDso/mL for Flu B, 1.0 TCIDso/mL for RSV A, 0.05 TCIDso/mL for RSV B and 250 copies/mLfor SARS-CoV-2.
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Table 6. Summary of Limit of Detection Study

Limit of Detection
Target Strain Pretreated Direct Unit
Workflow Workflow
Influenza A (Flu A) — H3N2 Singapore/INIFMIH-16-0019/2016 0.5 0.5
Influenza A (Flu A) —H1N1 Michigan/272/2017 pdm09 0.5 0.5
Influenza B (Flu B) — Victorialineage Colorado/6/2017 0.01 0.01 TCIDso/mL
Influenza B (Flu B) — Yamagata lineage Florida/78/2015 0.25 0.25
RSV A A2 0.25 1
RSV B (WV/14617/85) 0.05
SARS-CoV-2 Isolate USA-WA1/2020 150 .
opies/mL
SARS-CoV-2 Isolate Italy-INMI1

Co-formulated Limit of Detection
A co-formulated LoD study was performed for the NeuMoDx Flu A-B/RSV/SA fm on the NeuMoDx 288
Systems using Direct and Pretreated workflows. Two pools containing the i
prepared and tested. Analyteswere spiked together into negative NP clinica i ivi ach attheir respective 1X LoD
concentrationand tested with 20 individual replicates to demonstrate a min
were detected ata minimum of 95% positivity in these pools using

Table 7. Summary of Co-formulated LOD Study fo
run on the NeuMoDx 288 Sys#

Flu A-B/RSV/SARS-CoV-2 Vantage Assay
retreated workflows

Pool Targets + Levels Workflow # Pos % Detection CtAvg CtSD
Pool A: 20 100% 31.9 0.71
Flu A Singapore: 0.5 TCID50/mL 20/20 19 95 0% 328 0.59
Flu B Colorado: 0.01 TCID50/mL / o ' !
RSV A: 0.25 TCID50/mL 20/20 19 95.0% 33.3 0.79
RSV B: 0.05 TCID50/mL
SARS-CoV-2: 150 cp/mL 20/20 20 100% 30.9 1.10
Pool A: FluA 20/20 20 100% 31.6 0.34
Flu A Singapore: 0. FluB 20/20 19 95.0% 326 0.64
Flu B Colorado: Q ! e ' '
RSVA: 1 TCID SARS-CoV-2 20/20 20 100% 32.9 0.42
RSV B: 0.05 TCIDS5
SARS-CoV-2: 250 cp
RSV 20/20 20 100% 30.7 0.58
FluA 20/20 19 95.0% 31.5 0.84
Pool B:
Flu A Michigan: 0.5 TCID50/mL FluB 20/20 20 100% 321 0.66
Flu B Florida: 0.25 TCID50/mL
Pretreated
RSV A: 0.25 TCID50/mL .
RSV B: 0.05 TCID50/mL SARS-CoV-2 20/20 19 95.0% 32.8 0.78
SARS-CoV-2: 150 cp/mL
RSV 20/20 20 100% 30.1 0.96
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Pool B: Flu A 20/20 20 100% 31.9 0.33
Flu A Michigan: 0.5 TCID50/mL o
Flu B Florida: 0.25 TCID50/mL Direct FluB 20/20 20 100% 32.2 0.25
Irec
RSV A: 1 TCIDSO/mL SARS-CoV-2 20/20 20 100% 329 0.29
RSV B: 0.05 TCID50/mL
SARS-CoV-2: 250 cp/mL RSV 20/20 20 100% 30.6 0.78
Analytical Reactivity
The analytical reactivity of the NeuMoDx Flu A-B/RSV/SARS-CoV-2 Vantage Assaywas evaluatg strains/isolates of
Influenza A, Influenza B, Respiratory Syncytial Viruses and SARS-CoV-2. Viral strains/isolat m 20 replicates.
A total of 24 Flu A strains, 6 Flu B strains, 3 RSV A isolates, 2 RSV B isolates, and 4 isolatg ed (Table 8)

Target Strain

Brisbane/02/2018 95.5%

California/07/2009 100%

California/07/2009 NYMC X-179A ( 95.5%

HIN1 ;g;:ia'\:\::/OH82/3233 pdm 09, AVR Refer8 8 TCIDso/mL 100%

New York/18/2009 (H1 6 TCIDso/mL 100%

1 TCIDso/mL 100%

32.6 pg/mL 100%

6.25 pg/mL 100%

0.5 TCIDso/mL 100%

0.5 TCIDso/mL 100%

0.5 TCIDso/mL 100%

8 TCIDso/mL 100%

4 TCIDso/mL 100%

0.5 TCIDso/mL 95.5%

1:50,000* 100%

1;100,000* 100%

1:10,000* 100%

2.55 pg/mL 100%

1:50,000* 100%

k/Singapore/645/97 (H5N3) V-331-0E5-271 24.8 pg/mL 100%
A/turkey/Virginia/4529/2002 (H7N2) x PR8-IBCDC-5 1:100,000* 95.5%
A/malI:?rd/NetherIands/12/2000(H7N7)/PR8-IBCDC-1, 1:100,000* 100%

genomic RNA

A/Anhui/1/2013 (H7N9) 1:100,000* 100%

H10N7 A/Chick/Germany/N/49 (H10N7) 68 pg/mL 100%

Victoria Brisbane/60/2008 1 TCIDso/mL 100%

Victoria Malaysia/2506/2004 3 TCIDso/mL 100%

FluB Yamagata | Phuket/3703/2013 0.5 TCIDso/mL 95.2%
N/A Virginia/ATCC5/2012 0.02 pfu/mL 100%
Victoria Washington/02/2019 5 TCIDso/mL 100.0%

Yamagata | Wisconsin/1/2010 0.05 CEIDso/mL 95.5%

RSV RSV A A (long) 2 pfu/mL 95.5%

NeuMoDx Molecular, Inc. Page 16 of 28 P/N 40600491 Rev. B

April 2021




&  NeuMoDx™ FluA-B/RSV/SARS-CoV-2 Vantage Assay 1 300900

NeUMSP?S INSTRUCTIONS FOR USE For use under EUA

Target Strain Concentration % Pos
A2001/3-12 8 TCIDso/mL 100%

A2001/2-20 8 TCIDso/mL 100%

RSV B B, 9320 0.1 pfu/mL 100%

B1 4 TCIDso/mL 100%

USA-IL1/2020 250 cp/mL 95.5%

USA-AZ1/2020 250 cp/mL 100%

SARS-CoV-2

USA-CA3/2020 250 cp/mL 100%

Hong Kong/VM20001061/2020 250 cp/mL 100%

* These variants were supplied with only a “total RNA” quantitation, which include both viral RNA

The analytical reactivity of the NeuMoDx Flu A-B/RSV/SARS-CoV-2 Assayin detection of differ8 f SARS-CoV-2 was
assessed by performing an in silico analysis with the primers and probes of the assay ag ilable in GenBank
(as of August12,2020) using web-based NCBI Basic Local Alignment Search Tool (BL e primersand
probe for SARS-CoV-2 have 100% homology with over 98% of the sequences. Ov i ave>95% homology

to all sequences analyzed.

In Silico Analysis

SARS-CoV-2
The ability of the NeuMoDx Flu A-B/RSV/SARS-CoV-2 Assay to detectdi
performing an in-silico analysis with the primersand probe g
NCBI Basic Local Alignment Search Tool (BLAST). Nearly 1§
excluded dueto either fragmented sequences or ambig
probe designed for the detection of SARS-CoV-2 i

esof SARS-CoV-2 was demonstrated by
gainst all the sequences available in GenBank, using

of the mismatches werelocated atthe 5/ ers or the probe, whichhad the leastimpact on the stability of the

hybridization of the primers or probego uences. There were no instances of having one mismatch presentin both
the primersand probe atthe sam i uence. Therefore, the impact of these mismatches on the sensitivity of
the assay is very minimal. Thu tedthat the primers and probe specific for SARS-CoV-2in the NeuMoDx

Flu A-B/RSV/SARS-CoV-2Va wed > 95% homology to the SARS-CoV-2isolates available on the GenBank(as of Aug

12,2020).
e Usedin the NeuMoDx Flu A-B/RSV/SARS-CoV-2 Vantage Assay
S-CoV-2Sequences— In silico BLAST results Summary
Forward Primer Reverse Primer Probe
9790 9924 9913
% Seq with 100% Homology 98.5% 99.8% 99.7%
# of Seq with 96% Homology 153 19 30
% Seq with 96% Homology 1.5% 0.2% 0.3%
Total % of Seq with > 95% Homology 100% 100% 100%
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An additional inclusivity studywas performed (as of Feb 5,2021) to cover the new SARS-CoV-2 variants from US, Brazil and South
Africa. These results are summarized below.

UK Variant

The recently emerging UK variant, B.1.1.7 contains a mutation in the ORFlab region. This mutation is in the region of the reverse
primer usedin the NeuMoDx Flu A-B/RSV/SARS-CoV-2 Assay and leads to a 96% match of the reverse primer. The mismatch, C193T,
is located in the middle of the primer resulting in a G-T mismatch, rather atthe 3’ end of the primer and therebyis not expectedto
pose asignificantthreat to amplification efficiency of the SARS targetin the NeuMoDx assay.

In general, thereis empirical evidencein the literature that, in 5’ nuclease assays such as those u NeuMoDxassay,aG-T

in PCR primers (Ralph Stadhouders et al, The Effect of Primer-Template Mismatches on the D 1 ication of Nucleic

Acids Using the 5’ Nuclease Assay.) Mol Diagn. 2010 Jan; 12(1): 109-117). The Tr of the @i i MoDx assay, was
specificallydesigned to be a 2-3 degrees higherthan the T, normallyrecommended f ny potential single
mismatches.

Based on the literature support, analysis and the robust design of the qPCR agsa edthatthe single mismatch in one of
the primers, observed in the UK variant may only cause a minor Ct shift. H detection of SARS-CoV-2 in

symptomatic patients is expected to be insignificant.

Brazil Variant
The recent Brazil variant, P.1 lineage has 17 unique amino agj o ingone (T733C) inthe ORFlab region. However, this
mutation is outside the targeting sequence of the NeuMqd B oV-2 Assaythat targets the region 830-924 of RNA
genome sequence (NC_045512). Consequently, this straj icip3 ose any adverse effect on the performance of the
NeuMoDx Flu A-B/RSV/SARS-CoV-2 Assay.

South Africa Variant
The South Africa variant (501Y.V2), also known as 20 .vV2,B.1.351lineage has a few mutations in the ORFlabregion. However,
none of the mutationsin the ORFlab fa i etweenbase pairs 830-924 which is the targeted region of the NeuMoDx
Flu A-B/RSV/SARS-CoV-2 assay. Co i@ not anticipated to impose any adverse effect on the performance of the

Analytical Specificity and Cro

The analytical specifici SV/SARS-CoV-2 Vantage assay was evaluated by testinga panel of 47 organisms,
consisting of 22 vir train representing common respiratory pathogens or flora commonly present in the
respiratory tra ested at concentrations of approximately 6E6 CFU/mL or IFU/mL, except where noted.
Viruses were té @is.of 1E5 to 1E6 TCIDso/mL or copy/mL, except where otherwise noted. Analytical specificity of

the NeuMoDx Flu? BV//SARS-CoV-2 Vantage assay was 100% for Flu A, Flu B, RSV A, RSV B and SARS-CoV-2 (Table 10).

Table 10. Analytical Specificity Results

Organism Test FluA | FluB | RSVA | RSVB | SARS-Cov-2
Concentration
Adenovirus Type 1 1E6 TCIDso/mL - - - -
Adenovirus Type 7 1E6 TCIDso/mL - - - -
Bordetella pertussis1176 10 ng/mL - - - -
Candida albicans 6E6 CFU/mL - - - -
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Organism s Flu A FluB | RSVA | RSVB | SARS-Cov-2
Concentration

Chlamydia pneumoniae 6E6 IFU/mL - - - - -

Corynebacterium xerosis 6E6 CFU/mL - - - - -

EBV 1E6 cp/mL - - - - -

Escherichia coli 6E6 CFU/mL - - - - -

Hemophilusinfluenzae 6E6 CFU/mL - - - - -

HHV 6A 1E6 cp/mL - - - - -

HHV 7 1E6 cp/mL - - - - -

HHV8 1E6 cp/mL - - - - -

HSV1 1E6 cp/mL -

HSV2 1E6 cp/mL -

Human Coronavirus 229E 1E5 TCIDso/mL -

Human coronavirus HKU1 1E6 cp/mL -

Human coronavirus NL63

1E5 TCIDso/mL -

Human Coronavirus OC43

5E3 TCIDso/mL -

Human Enterovirus 68

1E6 TCIDs0/mL -

Human Metapneumovirus

1E6 TCIDso/mL -

Human Parainfluenza Type 1

1E5 TCIDso/mL -

Human Parainfluenza Type 2

1E5 TCIDso/mL -

Human Parainfluenza Type 3

1E6 TCIDs0/mL -

Human Rhinovirus Type 1A

1E5 TCIDso/mL -

Lactobacillus acidophilus 6E6 CFU/mL - - - -
Lactobacillus brevis 6E6 CFU/| - - - -
Lactobacillus jensonii 6E6 - - - - -
Lactobacillus lactis 6E| u/mL S - - - -
Legionella pneumophila 6 FU/mL - - - -
Measles 1ESQEI Dso/mL - - - -
MERS-coronavirus EMC/2012 0. mL - - - -
Moraxella catarrhalis 6E6 - - - - -
Mumps Virus TCIDsg - - - - -
Mycobacterium tuberculosis ng/mL - - - - -
Mycoplasma pneumoniae CFU/mL - - - - -
Neisseria gonorrhoeae FU/mL - - - - -
Neisseria meningitidi 6 FU/mL - - - - -
’ 6E6 CFU/mL - - - - -

6E6 CFU/mL - - - - -

6E6 CFU/mL - - - - -

6E6 CFU/mL - - - - -

1E6 pfu/mL - - - - -

1E6 CFU/mL - - - - -

6E6 CFU/mL - - - - -

6E6 CFU/mL - - - - -

6E6 CFU/mL - - - - -

6E6 CFU/mL - - - - -

Flu A (Michigan/272/2017 pdm09 (H1N1) 3x LoD + - - - -
Flu B, Florida/78/2015 (Yamagata) 3x LoD - + - - -
RSV A, A2 3x LoD - - + - -
RSV B (WV/14617/85) 3x LoD - - - + -
SARS-CoV-2, USA-WA1/2020 3x LoD - - - - +
Negative Control (No Pathogens) N/A - - - - -

NeuMoDx Molecular, Inc.
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Interfering Organisms (Non-Target)

The NeuMoDx Flu A-B/RSV/SARS-CoV-2 Assay was tested for potential interference in the presence of non-target organisms
(potentially presentin the upper respiratory tract) by evaluating the assay performance atlow levels (~3X LoD) of Flu A, Flu B, RSV A,
RSV B, and SARS-CoV-2 in the presence of high concentrations of the organisms listed in Table 10, above. No interference on the
detection of any target was observed with any of the commensal organisms tested in this study.

Competitive Interference for Target Organisms: Flu A-B, RSV, and SARS-CoV-2
Competitive interference of the NeuMoDx Flu A-B/RSV/SARS-CoV-2 Vantage Assay was evaluated using panels of viral targets spiked
in clinical negative NP swab specimens collected in UVT. Each panel contained one or two targets neartheir Limit of Detection (3-5X
LoD) and a single target at > 1000X of its LoD (>1E5 copies/mL), representing the coinfected targg gsence of two to three
viruses atvarying concentrations in a single specimen had no effect on the analytical sensitivit

Table 11. Summary of Competitive Interference Sty

Target
Target : .
Panel Target Concentration % Detection
Conc. (TCIDso/mL)
FluA 3X 1.5 5 100%
1 RSV A 3X 3 5 100%
FluB 1000X 250 5 100%
FluA 3X 1.5 5 100%
2 RSV A 5X 5 5 100%
SARS-CoV-2 1000X N/A 5 5 100%
FluA 3X 5 5 100%
3 SARS-CoV-2 5 5 100%
RSV A 5 5 100%
FluB 5 5 100%
4 RSV B 5 5 100%
Flu A 5 5 100%
FluB 5 5 100%
5 RSV B 5 5 100%
SARS-CoV-2 5 5 100%
FluB 446 5 5 100%
6 RSV A 5.8E5 5 5 100%
SARS-Ca\V/-2 750 5 5 100%
/ 7.84E5 5 5 100%
g 750 5 5 100%
1.48E5 5 5 100%
9 1740 5 5 100%
7.84E5 5 5 100%
ND 5 5 100%
10 1.48E5 5 5 100%

* ND = notdetermined

Interfering Substances — Endogenous/Exogenous

The NeuMoDx Flu A-B/RSV/SARS-CoV-2 Assay was evaluated for susceptibility to interference caused by substances potentially
associated with the collection of nasopharyngeal or anterior nasal swab specimens. Residual clinical negative NP swab specimens in
UVT were individually spiked with Flu A, Flu B, RSV A, RSV B, or SARS-CoV-2 ateach organisms 3X LoD concentration and processed
in the presence and absence of the agents shownin Table 12. Replicates of 3 were tested foreach target for a total of 15 replicates
per substance. Allnegative replicates returned a not-detected result and all positive replicates returned a positive result. None of the
substancesincludedin the testing had an adverse effect on the assay performance for any of the targets.
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Table 12. Substances Tested for Interference

Substance Description/Active Ingredient Concentration*
Neo-Synephrine Phenylephrine 15%v/v
Afrin Nasal Spray Oxymetazoline 15% w/v
Saline Nasal Spray Sodium chloride with preservatives 15% v/v
Luffa operculata, Galphimia
Zicam Nasal Spray glauca, Histaminum 15% v/v
hydrochloricum, Sulfur
Nasal Corticosteroid — Flonase Fluticasone
Nasal Corticosteroid — Rhinocort Budesonide
4 Nasal Corticosteroid — Nasacort Triamcinolone
)
< Nasal Corticosteroid —
& Dexamethasone
S Dexamethasone
= Nasal Corticosteroid —
Mometaso
Mometasone
Nasal Corticosteroid —
Beclomethasone
Chloraseptic Throat Lozenge
Antibiotic, nasal ointment 10 mg/mL
Relenza Antiviral Drug 7.5 mg/mL
Tamiflu Antiviral Drug 25 mg/mL
Antibiotic, systemic 1.5 mg/mL
3
2 Mucin 2.5% w/v
&
<)
= Human Blood 2% v/v
wl

*Note: Concentrations showg are those useqll saturate swabs before dosing contrived positive clinical samples with interfering

substance. They ar€ SQtative of the level at the site of swab collection that can be tolerated.

Specimen Storage Stability and
Specimenstorage stability wa nasopharyngeal (NP) swab specimens in UVT and VTM stored at 2-8°C for up to 6 days.
Positive specimens were c i ing pooled residual deidentified clinical negative NP swab in UVT or VTM with each

only),and 7.

Onboard speci
10 positive specim®
Systemfor 8 or 12 hof

ed following 4 days (SARS-CoV-2 samples only) and 7 days of storage at 2-8°C. Replicates of
Br each targetand 10 negative specimens were tested after being stored onboard the NeuMoDx Molecular

All positive and negative specimens were correctly identified using the NeuMoDx Flu A-B/RSV/SARS-CoV-2 Vantage Assay after
storage at 2-8°C for 6 days followed by 12 hours onboard the NeuMoDx Molecular System. The study supports the recommended
specimen storage conditions at refrigerated (2-8°C) temperatures for up to six days and forup to 12 hours whenstored onboard the
NeuMoDx Molecular Systems.

Collection Media Equivalency

The equivalency among the Copan UTM-RT® System, BDTM UVT System, or Biologos Bio-VTM™ were evaluated using panels of
contrivedsamples containing a representative strain (or isolate) of Flu A, Flu B, RSV A, RSV B, or SARS-CoV-2 in pooled, negative NP
swab specimens in the different collection media at near-LoD levels. The results showed no difference among swabs collected in the

NeuMoDx Molecular, Inc. Page 21 of 28 P/N 40600491 Rev. B
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different media tested when processed using the NeuMoDx Flu A-B/RSV/SARS-CoV-2 Vantage Assay on the NeuMoDx Molecular
Systems. These results demonstrated that swabs collectedin Copan UTM-RT® System, BD™ UVT System, or Biologos Bio-VTM™ have
no impacton the performance of the NeuMoDx Flu A-B/RSV/SARS-CoV-2 Vantage Assay.

Freshvs. Frozen MatrixEquivalency

The equivalency between fresh and frozen NP swab samples was evaluated using panels of contrived samples containing a
representative strain (or isolate) of Flu A, Flu B, RSV A, RSV B, or SARS-CoV-2 in pooled, negative NP swab specimens in UVT at near-
LoD levels. The results showed no difference between fresh and frozen swab samples when processed usingthe NeuMoDx Flu A-
B/RSV/SARS-CoV-2 Vantage Assay on the NeuMoDx Molecular Systems. These results demonstrate thaifie e zing of nasopharyngeal

Cross-Contamination
The cross-contamination rate for the NeuMoDx Flu A-B/RSV/SARS-CoV-2 Vantage A o Pcessing five runs of

for each run of 24 samples per System. Allnegative sample replicates werer i trating no evidence of cross-
contamination throughout sample processingon the NeuMoDx 96 and Neu

Precision
Within-Lab Precision of the NeuMoDx Flu A-B/RSV/SARS-CQ g as assessed on the NeuMoDx 96 and 288 Molecular
Systems using a 16-member test panel prepared by indivj RSV A, RSV B, and SARS-CoV-2 targets at varying
concentrations into sterile VTM. Within-Lab Precision wa oDx 96 Molecular System and two NeuMoDx 288
Molecular Systems over 12 days of testing, with ay. Detection rate was calculated for all targets in each
panel member and a qualitative analysis was pe ber of replicates. Additionally, a nested ANOVA analysis
was performed to quantify between-day, between-

eachindividual target at three levels: W Positive, and Moderate Positive. A True Negative panel was also processed

in each run. For all 5 targets tested, t 1X LoD achieved a detection rate of 295% and Moderate Positive panels
at 5X LoD achieved a detectionr i ective targets, demonstrating excellent precision at LoD and near-LoD
levels. As expected, Weak Po ieved detection rates below 95%. Furthermore, the True Negative panel
achievedanegativeresultr oss all assay targets. Additionally, low variability was seen across runs, days, and Systems.

Panel Target Conc Performance Valid Results Correct Correct Results —
ID g Metric (n/N) Results | % Agreement (95% Cl)
0,
A Weak Pos 0.05 TCIDsp/mL Positive Rate 212/216 93 (37?113-.590{)8%)
100%
B L P .5 TCID L Positive R 216/21 21
ow Pos 0.5 TCIDso/m ositive Rate 6/216 6 (98.3-100.0%)
C FluA Mod Pos 2.5 TCIDso/mL Positive Rate 216/216 216 100%
: 30 (98.3-100.0%)
D FluB Weak P 0.025 TCIDsp/mL Positive Rat 215/216 80 37.2%
u eak Pos . s0/m ositive Rate (30.7-44.0%)
E FluB Low Pos 0.25 TCIDsg/mL Positive Rate 213/218 211 99.1%
: 50 (96.7-99.9%)
F FluB Mod Pos 1.25 TCIDso/mL Positive Rate 216/217 216 100%
(98.3-100.0%)
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Panel panel Target Panel/ Target Conc Performance Valid Results Correct Correct Results —
ID 8 Target Level B Metric (n/N) Results | % Agreement (95% Cl)
61%
RSV A Weak P .025 TCID L Positive R 213/21 1
G SV eak Pos 0.025 TCIDso/m ositive Rate 3/216 30 (54.1-67.6%)
H RSV A Low Pos 0.25 TCIDsg/mL Positive Rate 214/218 214 100%
. 50 (98.3-100.0%)
| RSV A Mod Pos 1.25 TCIDso/mL Positive Rate 216/216 215 99.5%
' >0 (97.5-100.0%)
J RSV B Weak Pos 0.005 TCIDso/mL | Positive Rate 216/216 160 74.1%
. 50 67.7-79.8%)
K RSV B Low Pos 0.05 TCIDso/mL Positive Rate 215/216
L RSV B Mod Pos 0.25 TCIDso/mL Positive Rate 214/216 100.0%)
. . 14.4%
M SARS-CoV-2 Weak Pos 15 copies/mL Positive Rate (10.0-19.8%)
0,
N SARS-CoV-2 Low Pos 150 copies/mL Positive Rate (93'946_578{)7%)
100%
ARS-CoV-2 Mod P 7 i L Positive R
(0] SARS-Co od Pos 50 copies/m ositive Rate (98.3-100.0%)
True 99.5%
P N/A N/A 213
/ Negative / (97.4-100.0)

ionfor Ctvalues by positive panel member

Positivity [ Mean run Within run Total
Panel Level
Rate Ct CV% SD CV% SD CV%
Influenza A
Weak Pos N/A N/A
Low Pos 1.75 0.54 1.69 0.62 1.94
Mod Pos 1.53 0.41 1.36 0.51 1.69
Influenza B
Weak Pos N/A N/A
Low Pos 1.84 0.6 1.78 0.64 1.90
Mod Pos 1.42 0.44 1.36 0.47 1.45
RSV A
Weak Pos N/A N/A
Low Pos 1.79 0.55 1.76 0.59 1.89
Mod Pos 1.67 0.46 1.53 0.52 1.73
RSV B
Weak Pos 74% N/A N/A N/A N/A N/A
Low Pos 97% 31.2 0.57 1.83 0.57 1.83 0.53 1.70 0.58 1.86
Mod Pos 100% 29.4 1.6 5.44 1.6 5.44 1.59 5.41 1.6 5.44
SARS-CoV 2
Weak Pos 14% N/A | N/A N/A N/A N/A
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Low Pos 97% 34.2 0.65 1.90 0.64 1.87 0.6 1.75 0.67 1.96

Mod Pos 100% 33.4 0.65 1.95 0.65 1.95 0.54 1.62 0.66 1.98

FDA Flu A-B/RSV/SARS-CoV-2 Reference Panel Testing

The sensitivity of the NeuMoDx Flu A-B/RSV/SARS-CoV-2 Vantage Assay for SARS-CoV-2 and MERS-CoV cross-reactivity was
performed usingreference material (T1), blindedsamples and a standard protocol provided by the FDA. The study included a range
finding study and a confirmatory study for LoD. Blinded sample testing was used to establish specificity and to confirm the LoD. The
extraction method and instrument used were NeuMoDx Systems. The results are summarizedin Table 15below.

Table 15. Summary of LoD Confirmation Result for the NeuMoDx Flu A-B/RSV/SARS
using the FDA SARS-CoV-2 Reference Panel

Assay

Reference Materials Provided by FDA Specimen Type Pro oD 5-Reactivity

SARS-CoV-2 N/A

Nasopharyngeal
MERS-CoV Swabs

ND

NDU/mL = RNA NAAT detectable units/mL
N/A: Not applicable
ND: Not detected

Clinical Performance
Clinical performance characteristics of the NeuMoDx
comparison study using residual nasopharyngeal
locations.

-CoV-2 Vantage Assay were determined in a method
irced from two geographically diverse clinical laboratory

Residual NP swab specimensin UVT from symptoma atients Were first tested by clinical laboratories as part of standard patient
care using FDA-cleared tests for Flu a authorized highly sensitive comparator test for SARS-CoV2. The results
generatedfromthe comparatorte the results generated by the NeuMoDx Flu A-B/RSV/SARS-CoV-2 Vantage
Assay. Among the de-identified ini cimens, 51 wereidentified as Flu A positive, 30 wereidentified as Flu B
ifferentiated) positive, and 32 specimens were identified as SARS-CoV-2 positive by the
clinical laboratories. Addition: cimens wereidentifiedas negative for Flu A, Flu B, and RSV targets and another

50 individual specimep

Results are su , 16C, and 16D below. The 95% Confidence Intervals were calculated using the Wilson
procedure wit

Flu A-B/RSV/SARS-CoV-2 Vantage Assay provided Positive and Negative Agreements of 100% for both
get (Table 16A).

Results of the Neul¥
workflows for the Flu A

Results for the Flu B target provided Positive and Negative Agreements of 96.7% and 98%, respectively, for both workflows (Table
168).

Results for the RSV (undifferentiated) target provided Positive Agreement of 100% for both workflows while the Negative Agreement
was determinedto be 98% for the Direct Workflow and 100% for the Pretreated Workflow (Table 16C).

Results for the SARS-CoV-2 target provided Positive Agreement of 100% and Negative Agreement of 98% for both workflows (Table
16D).The study included22% of low positive samples as defined by being within 3 cycles of the mean Ctvalue at the Comparators
LoD.
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Table 16A. Clinical Performance Summary— NeuMoDx Flu A-B/RSV/SARS-CoV-2 Vantage Test Strip: Detection of Flu A by
(a) Direct Workflow, and (b) Pretreated Workflow

NeuMoDx Molecular, Inc.

(a) Direct Workflow

PPA:100% (95% C191.1% - 100%)

FDA Cleared
Flu A Comparator Test Result
POS NEG Total
POS 50 0 50
NeuMoDx NEC 0 =
Flu A-B/RSV/SARS-CoV-2
Total 50 50

NPA: 100% (95% Cl 91.1% - 100%)

(b) Pretreated Workflo

Flu A

NeuMoDx
Flu A-B/RSV/SARS-CoV-2

101

a) Direct Workflow

FDA Cleared
Comparator Test Result
POS NEG Total
POS 29 1 30
RS-CoV-2 NEG 1 49 50
Total 30 50 80
PPA:96.7% (95% C1 80.9% - 99.8%)
NPA: 98.0% (95% Cl 88.0% - 99.9%)
(b) Pretreated Workflow
FDA Cleared
FluB Comparator Test Result
POS NEG Total
NeuMobD POS 29 1 30
euMoDx
NE 1 49 50
Flu A-B/RSV/SARS-CoV-2 G
Total 30 50 80

PPA:96.7% (95% C180.9% - 99.8%)

NPA: 98.0% (95% CI 88.0% - 99.9%)
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Table 16C. Clinical Performance Summary— NeuMoDx Flu A-B/RSV/SARS-CoV-2 Vantage Test Strip: Detection of RSV A/B by
(a) Direct Workflow, and (b) Pretreated Workflow

(a) Direct Workflow

FDA Cleared
RSV A/B Comparator Test Result
POS NEG Total
POS 30 1 31

NeuMoDx

Flu A-B/RSV/SARS-CoV-2 NEG 0 49

Total 30 50
PPA:100% (95% Cl 85.9% - 100%)
NPA: 98.0% (95% Cl 87.9% - 99.9%)

(b) Pretreated Workflow

RSV A/B

NeuMoDx
Flu A-B/RSV/SARS-CoV-2

Table 16D. Clinical Performance Summary — Ne B-CoV-2 Vantage Test Strip: Detection of SARS-CoV-2 by
(a) Direct W, ari Etreated Workflow

(a) Direct Workflow

FDA EUA
Comparator Test Result
POS NEG Total

POS 32 1 33

NEG 0 49 49

Total 32 50 82
PPA:100% (86.7% - 100%)
NPA: 98.0% (87.9% - 99.9%)

(b) Pretreated Workflow

FDA EUA Comparator
SARS-CoV-2 Test Result

POS NEG Total
e [

Flu A-B/RSV/SARS-CoV-2
Total 32 50 82

PPA: 100% (86.7% - 100%)
NPA: 98.0% (87.9%- 99.9%)

Finally, analysis of invalid results in the clinical study was performed and summarized in Table 17 below.
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Table 17. Summary of Invalid Results Rate in the Clinical Study for Individual Direct and Pretreated Workflowsand

Combined
Direct Pretreated Combined
Result Type | Total Rate Total Rate Total Rate
Unresolved 0 0% 0 0% 0 0%
Indeterminate 1 0.41% 0 0% 1 0.21%
No Result 1 0.41% 0 0% 0.21%
Total Invalid 2 0.82% 0 0%
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Publication No.(CDC) 21-1112, Revised December 2009.
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