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Xpert Viral Transport Media(VTM) and Phosphate Buffered Saline (PBS) are both acceptable, validated transport media.
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New lot/shipment QC shall be performed before patient testing using MMQCI Biofire RP2.1/RP2.1 plus Control Panel M441.
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[image: ]   Reporting of Results
Test results for the organisms included in the FilmArray RP are provided in two locations on the report. The Result Summary section provides a complete list of the test results. Possible results include Detected, Not Detected, Equivocal, and Invalid. Positive (Detected) and Equivocal results are also displayed in the Run Summary section. Table 3 provides an explanation for each interpretation and any follow-up necessary to obtain a final result.
Table 1. Interpretation of Results on the FilmArray RP Test Report
	Organism Result
	Explanation
	Action

	Detected
	The run was successfully completed
AND
The pouch controls were successful (Passed)
AND
The assay(s) for the organism were POSITIVE 
(i.e., met the requirements for a positive result described in the Assay Interpretation section above)

	Report results.

	Not Detected
	The run was successfully completed
AND
The pouch controls were successful (Passed)
AND
The assay(s) for the organism were NEGATIVE 
(i.e., did not meet the requirements for a positive result described in the Assay Interpretation section above)

	Report results.

	Equivocal
(Influenza A only)
	The run was successfully completed
AND
The pouch controls were successful (Passed)
AND
The combination of positive and negative assay results for Influenza A was inconclusive (see Error! Reference source not found.)

	Retest the original specimen using a new pouch and report the results of the retest.


	Invalid
	The pouch controls were not successful (Failed)
OR 
The run was not successful 
(Run Status displayed as: Aborted, Incomplete, Instrument Error, Software Error, or Instrument Communication Error)

	See Error! Reference source not found. , Interpretation of Control Field on the FilmArray Test Report for instruction.



REPORTING UNDER MICRO RESULT ENTRY 
Reporting: 
1. Choose Virus
2. Select result from key pad for each virus
3. Hit Final after each result
4. Save
5. Call box will open if results are critical
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[bookmark: _GoBack]***NOTE: If Influenza A is detected, Result Positive for Influenza A then the reflex subgroups will be available to result.  Result out the subgroup and the other subgroups will automatically cancel. 
***NOTE: If a result of Influenza A (no subtype detected) is achieved upon duplicate testing, it can occur when the titer of the virus in the specimen is low and not detected by the subtyping assays or the result could also indicate the presence of a novel Influenza A strain. Notify Senior Technologist and promptly refrigerate the remaining specimen as the public health authorities may request further testing.

Internal QC failure	
1. Repeat test using same sample on different instrument if possible.
2. If 2nd internal QC failure occurs. Cancel test using the following cancel reason “Multiple internal QC failures. Recollection required. Called to information”
SARS CoV-2 and Bordetella pertussis are critical values that must be called to a caregiver if Detected. If the interface is not functioning, results must be manually entered from the resulting keypad.
All SARS CoV-2 results both positive and negative must be reported to IDPH for reporting to HHS. This is accomplished via an electronic data transfer using the Rush system ELR.
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SARS-CoV-2 RNA and nudisic acids from the other respiratory viral and bacteral organisms identified by this test are:
generally detectable in nasopharyngeal swabs (NPS) during the actte phase of infection. The defection and
dentiication of specific viral and bacterial nucieic acids from individuals exhibiting signs andlor symptoms of
respiratory infection is indcative of the presence of the identiied microorganism and ads in the diagnosis of
respiratory infection if used in conjunction with other cinical and epidemiological infomation. The resuls of tis test
‘shouid not be used as the sole bass for diagnosis, reatment, or other patient management decisions. Positve results
‘are indicative of the presence of the identified organism, but do not rule out co-infection with other pathogens. The
‘agent(s) detected by the BioFire RP2.1 may not be the definte cause of disease.

Laboratories within the United States and its temtories are required to report all SARSCoV-2 positive resuis to the
‘appropriate pubic heath authoriies.

Negative resuitsinthe seting of a respiratory iiness may be due to infection with pathogens not detected by this test,
o lower respiratory tract infection that may not be defected by an NPS specimen. Negative resuits o not preclude
SARS-CoV-2infection and should not be used as th sole basisfor treatment or other patient management decisions.
Negative SARSCOV-2 results must be combined with ciinical observations, patient history, and epidemiclogical
information. Negative resuits for other organisms identified by the test may require adtional [aboratory testing (eg,
bacterial and viral culture, immunofiuorescence and radiography) when evaluating a patient with possibie respiratory.
tract infection.

‘The BioFire RF2.1 is intended for ss by laboratory personnel who have received specific training on the use of the.
FilmArray 2.0 andlor the FimAray Torch Systems. The BioFire R2.1 is only for use under the Food and Drug
Adminitration's Emergency Use Authorization.

SUMMARY AND EXPLANATION OF THE TEST

‘The BioFire RP2.1 s a real-time, nested multplexed polymerase chain reaction test designed to smultaneously
identity nucleic acis from 22 different viruses and bacteria associated with respiratory fract infection, incuding SARS-
CoV-2, from a single nasopharyngeal swab (NPS) specimen. Specifically, the SARS-Co\-2 primers contained in the.
BioFire RP2.1 are designed o detect RNA from the SARS-CoV-2 in nasopharyngeal swabs in transport media from
patients who are suspected of COVID-19. Intemal confrols are used to monior all stages of the test process.
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PRINCIPLE OF THE PROCEDURE

The BioFire® RP2.1 pouch is a closed system disposable that stores all the necessary reagens for sample
preparation, reverse transcription, polymerase chain reaction (PCR), and defecton in order {o isolate, ampify, and
detect nucleic acid from muliple respiratory pathogens within a single NPS specimen. After sample colection, the.
‘user injects hydration solution and sample combined with Sample Buffer into the pouch, places the pouch info a
BioFire® FimAray® System instrument module, and starts a run. The enfire run process takes about 45 minutes
‘Additional detail can be found in the appropriate BioFre FimAray System Operator's Manual.
During a run, the FilmAray® system:
= Lyses the sample by agitaion (bead beating) in additon to chemical lysis mediated by the Sample Bufer.
« Extracts and purifes all nucieic acids from the sample using magnetic bead technology.
 Perfors nested multplex PCR by:
© First performing reverse transcripton, followed by a multiplexed first stage PCR reaction (PCR1).
& Then performing mutple simutaneous second-stage PCR reactions (PCR2) in the array to amplity
‘sequences wiin the PCR1 products.

= Uses endpoint melting curve data to defect target-specific amplicons and analyses the data to generate a
resuit for each analyte on the BioFire RP2.1.

&

oAANA /

MATERIALS PROVIDED

Each kit contains sufficient reagents to test 30 samples (30-test kit; 423738):
« Individuall packaged BioFire RP2.1 pouches
«  Single-use (1.0 mL) Sample Buffer ampoules
« Single-use pre-iled (15 L) Hycration nfecon Viais (bue)
*  Single-use Sample Injection Vials (red)
*  Individually packaged Transfer Pipeftes.
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MATERIALS REQUIRED BUT NOT PROVIDED

BioFire® FimAITay® System including:

© BioFire® FimAay® 2.0 or BioFire® FimAray® Torch Systems, including panel-specific software:
‘mode, and accompanying system-specic software

© BioFire® FimAray® Pouch Loading Station
10% bleach soluton or a similar disinfectant

WARNINGS AND PRECAUTIONS

General Precautions

1
2

For inviro diagnostic use under Emergency Use Authorization oniy.

A trained healthcare professional shouid carefulyinterpret the results from the BioFire RP2.1n conjunction
with 2 patients signs and symptoms, results ffom other diagnostc tests, and relevant epidemioiogical
information.

BioFire RP2.1 pouches are only for use with BioFire FimATay 2.0 and BioFire FimArray Torch systems.
‘Aways check the expiration date on the pouch. Do not use a pouch after it expiration date.

BioFire RP2.1 pouches are stored under vacuum i individually wrapped canisters. To preserve the integrity
‘ofthe pouch vacuum for proper operation, be sure that a FimATTay instrumentimodue wil be available and
‘operational before unwrapping any pouches for loading.

finfection with SARS-CoV-2 is suspected based on current clinical and epidemiological screening criteria

recommended by public health authorites, specimens shouid be collected with appropriate infection control
precautions

Safety Precautions

1.

‘Wear appropriate Personal Protective Equipment (PPE), inciuding (out not limited to) disposable clean
powderree gloves and lab coats. Protect skin, eyes, and mucus membranes. Change gloves often when
handiing reagents or samples.

Handle all samples and waste materials as if they were capable of ransmiting infectious agents. Observe
safety guidelines such as those outined i

« CDCINIH Biosafedy in Microbiological and Biomedical Laboratories'
« CLSI Document M29 Protection of Laboratory Workers from Occupationally Acquired infections*

« Refer to Interim Laboratory Safety Guidelines for Handling and Processing Specimens Associated
‘with SARS-CoV-2 . cdc qovicoronavinus/2018-nCoV/lab-biosafety-quidelines htm.

Follow yourinstitution's safety procedures for handiing biological samples.

. Hinfection with anovelInfluenza A virus s suspected based on current ciinical and epidemiclogical screening

criteria recommended by public health authorites, specimens shouid be collected with appropriate infection
control precautions for novel vinient infiuenza viruses and sent to a state of local health department for
testing. Viral culture shoud not be attemped in these cases unless a BSL 3+ facily s available to receive,
and culture specimens.
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7.

Dispose of materials used in this assay, including reagents, samples, and used buffer vials, according to
federal, sate, and local requations.

‘Sample Buffer is assigned the folowing classfications:
* Acte toxicity (Category 4)
« Serious Eye damage (Category 1)
« Skinimtaton (Category 2).
Please refer to the BioFire RP2.1 Safety Data Sheet (SDS) for more information.
‘Sample Buffer wil form hazardous compounds and fumes when mixed with bleach or other disinfectants.
WARNING: Never add bleach to Sample Buffer or sample waste.

Bleach, a recommended disinfectant, is coosive and may cause severe imiation or damage o eyes and
kin. Vapor o mist may imtate the respiratory tract. Bleach is hamul if swallowed or inhaled

= Eye contact: Hold eye open and rinse with water for 15-20 mines. Remove contact lenses afterthe.
first 5 minutes and continue rinsing eye. Seek medical attention.

+ Skin contact:Immediately flush skin with plenty of water for at least 15 mines. fimtation develops,
seck medical attention.

+ Ingestion: Do not induce vomiting. Drink a glassful of water. I imitation develops, seck medical
attention.

= Please refer to the appropriate Safety Data Sheet (SDS) for more information.

Laboratory Precautions

1

Preventing organism contamination
Due to the sensitive nature of the BioFire RP2.1,itis important to guard against contamination of the sample.
‘and work area by carefully following the testing process outined in this insiruction document, including these
guideiines:

« Laboratory personnel may camy or shed common respiratory pathogens asymptomatically and can
inadvertently contaminate the specmen wile it is being processed. Careful adherence o the sample.
‘processing steps described i this document i recommended o avoid possible contamination. Samples.
‘should be processed in a clean biosafety cabinet if avaiable, or according to localtaboratory guideines.
Ifa biosafely cabinet is not used, a dead ai box (.., AirCiean PCR workstation), a spiash shield (e.g.,
Bek-At Scienceware Splash Shields), or a face shield can be used when preparing samples instead.

= Laboratory personnel with active respiatory sympioms (runny nose, cough) should wear a standard
‘surgical mask (or equivalent) and should avoid touching the mask while handing specimens.

It is recommended to avoid handiing specimens or pouches in an area used 1o fouinely process
respiratory pathogen culture, and/or immunofiuorescence testing.

= Prior to processing specimens, thoroughly clean both the work area and the BioFire® Pouch Loading
‘Station using a suitable cleaner such s freshly prepared 10% bieach or a similar disinfectant. To avoid
residue buic-up and potential damage to the specimen o interference from disinfectants, wipe
disinfected surfaces with water.

« Specimens and pouches should be handied andior tested one-at-a-time. Aways change gloves and
‘clean the work area between each pouch and specimen.
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* Use clean gloves when removing Sample Buffer ampoules and Sample/Hydration Injection Vials from
bulk packaging bags, and reseal buk packaging bags when not in use.
= Avoid collecting or handiing specimens in areas that are exposed to vaccine material for pathogens
detected by the BioFire RP2.1 (e.g. influenza and Bordetella pertussis). Particular care should be taken
during these processes to avoid contamination. Some B. pertussis acelluar vaccines (ie. Pentacel®,
Daptace!®, and Adacel®) contain PCR-detectable DNA. Contamination of specimens or testing materials
wih  vaccne  can  case  falsepostive B pemusss  results
(Mt hwww.cic qovipertussisicinicaldagnostic tesiingtiagnosis per-bestpractices, mi).
2. Preventing amplicon contamination
A common concem with PCR-based assays s faise positive results caused by contamination of the work,
area with PCR ampiicon. Because the BioFire RP21 pouch is a closed system, the risk of ampiicon
contamination s low provided that pouches remain intact after he test s completed. Adhere to the following
quideiines, in additon to those above, to prevent amplicon contamination

« Discard used pouches in a biohazard container immedSately after the run has completed.
« Avoid excessive handiing of pouches afte test runs.

« Change gloves after handiing a used pouch.

= Avoid exposing pouches to sharp edges or anything that might cause a punciure.

WARNING: If liquid is observed on the exterior of a pouch, the liquid and pouch should be
immediately contained and discarded in a biohazard container. The instrument and workspace
must be decontaminated as described in the appropriate BioFire FilmArray Operator’s Manual.

DO NOT PERFORM ADDITIONAL TESTING UNTIL THE AREA HAS BEEN DECONTAMINATED.
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REAGENT STORAGE, HANDLING, AND STABILITY

‘Store the test Kit, inclucing reagent pouches and buffers, at room temperature (15-25 °C). DO NOT
REFRIGERATE.

2. Avoid storage of any materials near heating or cooling vens or in direct sunlight.
3. Al kit components should be stored and used together. Do not use componens from one kit with those of

‘another kit Discard any extra components from the it ater al pouches have been consumed

. Donot remove potiches from their packaging unti a sample s ready to be tested. Once the pouch packaging

has been opened, the pouch should be loaded as soon s possible (within approximately 30 minutes).

‘Once a pouch has been loaded, the test run shouid be started as so0n as possible (witin approximately 60
‘minues). Do not expose a loaded pouch to temperatures above 40°C (104°F) prior to tesiing.




image8.png
SAMPLE REQUIREMENTS

“The folowing table describes the requirements for specimen collection, preparation, and handing that wil help ensure.
‘accurate test resuts.

) Nasopharyngeal Swab (NPS) collected according to standard techrique and
immediately placed in up to 3 mL of ransport media.

o:3mL (300 )

‘Spacimens should be processed and tested wit the BioFire RP2.1 25 soon as.
possible
Ifstorage is required. specimens can be held:
e « Atroom temperature for up to 4 hours (15-25°C)
« Refigerated for up to 3days (2.8°C)
+ Frozen (515 °C or £70°C) forup 10 30 days)®

“Fraen Sorag or 110 30 e s SUSIST T S PR . HoRee, e e S iy e el e oo Yo TR e
o regarang sanpe strage iion.

 NOTE: NP specimens should not be centrifuged before testing.

# NOTE: Bleach can damage organisms/ucieic acids within the specimen, potentally causing flse.
hegative resuls. Contact benween bisach and specimens during collection, disifection, and testing
procedures should be avoided.
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PROCEDURE

Use clean gloves and ofher Personal Protective Equipment (PPE) when handing pouches and samples. Oriy prepare
‘one BioFire RP2.1 pouch at a time and change gloves befween samples and pouches. Once sample is added to the.
‘pouch, promply ransfer o the instrument to start the run. Afte the run is complete, discard the pouch in a biohazard
container.

Step 1: Prepare Pouch

1. Thoroughly clean the work area and the BioFire Pouch Loading Station with freshly prepared 10% bleach (or
‘suitable disinfectant) followed by a water rinse.

2. Removethe pouch fom s vacuum-scale package by tearingor utingthe nlched oute packaging and
opering he protectve caniter.

8 NOTE: The pouich may il be used even f the vacuum seal of the pouch i not intact, Attempt {0 hycrate
the pouch using the steps in the Hydrate Pouch section. If hydration is successful, continue with the run.
If hydration fails, discard the pouch and use a new pouch to test the sample.

3. Check i expration date o he pauch. Do ot use exired pouches.

4. Insertthe pouch into the Pouch Loading Station, aligning the red and biue labels on
the pouch with the red and blue arTows on the Pouch Loading Station.

5. Place a red-capped Sample Injection Vial into the red well of the Pouch Loading
Station.

6. Place a blue-capped Hydration Injection Vial nto the biue welof the Pouch Loading
Station.

Step 2: Hydrate Pouch

1. Unscrew the Hydration Injection Vialfrom the biue cap.
2. Remove the Hydration Injection Vial, leaving the biue cap in the BioFire Pouch Loading Stafion.

3. Insert the Hycraton Injecton Vial's cannuia tp info the pouch hydration port located |
directly below the biue arrow of the Pouch Loading Station.

4. Forcefuly push down n afim and quick motion o punciure seal i aaint pop’ is heard
and there is an ease in resistance. Wait as the correct volume of Hydration Solution is
pulled into the pouch by vacuum.

~ I the hydration solution is not automaically drawn into the pouch, repeat Step 2
{0 verify that the seal of the poich hycration port was broken. If hydration solution is again not drawn
into the pouch, discard the current pouch, refieve a new pouch, and repeat from Step 1- Prepare
Pouch.

5. Verify that the pouch has been hydrated.

- Fiip the barcode label down and check to see that luid has entered the reagent wels (iocated at the
base of the rgid plastic partof the pouch). Smallair bubbles may be seen.

« I the pouch fais to hycrate (dry reagents appear s white pelets), repeat Step 2 to veriy that the

seal of the pouch hycration port was broken. I hydration solution i stil not drawn into the pouch,
discard the curent pouch, rfrieve a new pouch, and repeat from Step 1 Prepare Pouch.
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Step 3: Prepare Sample Mix
1. Add Sample Buffer to the Sample Injection Vial.
«  Hold the Sample Buffer ampoule with the tip facing up.

# NOTE: Avoidtouching the ampoule tpduring handiing, as this may infroduce
contamination.
~ Fimiy pinch at textured plastic tab o the side of the ampoue unfl the seal snaps.

« Invertthe ampoue over the red-capped Sampie Injeciion Vial and dispense Sample
Buffer using a siow, forceful squeeze followed by a second squeeze.

# NOTE: Avoid squeezing the ampoue additonl imes. This will generate foaming, which
Shouid be avoided.

WARNING: The Sample Buffer is harmful if swallowed and can cause
serious eye damage and skin iritation. ﬁu

2. Thoroughly mix the NPS specimen by vortex or inversion.

3. Use the transfer pipetie provided in the test kit to draw specimen tothe third
line (approximately 0.3 mL) ofthe transfer pipete.

4. Add the specimen to the Sample Buffer in the Sample Injecton Vial
5. Tighty close the lid of the Sample Injection Vial and discard the transfer pipette in

biohazard waste container.
% NOTE: DO NOT usethe Transfer Pipete o mix the sample once t s oaded 4‘
into the Sample Injection Vial \J

6. Remove the Sample Injecton Vialfrom the Pouch Loading Station and invert the vial at
least 3 tmes to mix.

7. Retum the Sample Injecton Vial to the red well of the Pouch Loading Station.

Step 4: Load Sample Mix

1. Slowly twist to unscrew the Sample Injection Vial from the red cap and wait for 5
Seconds with the vialresting in the cap.

S NOTE: Waiing 5 seconds decreases the risk of dripping and
ontamination from the sample.

2. Lt he Sample Injecton Via, leaving red cap in the well of the Pouch Loading
Staton, and inertthe Sampl Inection Vil cannula pitothe pouch sample port
Jocated drecty below th red aow of the Pouch Loading Staion.

3. Forcefuly push down i a i and auick moton fo puncture sea (a faint‘pop”is heard) and sample s puled
into e pouch by vacuum
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4. Venly that the sample has been loaded.
+ Fiip the barcode label down and check to see that fiud has entered the reagent wel next to the
‘sample loading port
I the pouch fails to pul sample from the Sample Injection Vial, the pouch shouid be discarded.
Rerieve a new pouch and repeat from Step 1: Prepare Pouch.
5. Discard the Sample Injsction Vial and the Hydration Injection Vial in appropriate biohazard sharps container.

6. Record the Sample ID in the provided area on the poch label (or afix a barcoded Sample ID) and remove
the pouch from the FiimArray Pouch Loading Station.

Step 5: Run Pouch

‘The FimAay® Software includes step-by-step, on-screen insiructions that guide the operator through performing
run. Briefinstructions for FilmAay 2.0 and FilmArray Torch Systems are iven below. Refer o the appropriate BioFire
FiimArray System Operator's Manual for more detailed instructions.

FilmArray 2.0
1. Ensure that the FimArray 2.0 system (instrument and computer)is powered on and the software islaunched.
2. Follow on-screen instuctions and procedures described in the Operator's Manual to place the pouch in a
‘mode, enter pouch, sample, and operator information.
3. Pouch identification (Lot Number and Serial Number), Pouch Type and Protocol information will be
automatically entered when the barcode is scanned. f it is not possible to scan the barcode, the pouch Lot
Number, Serial Number, Pouch Type, and Protocol can be manualy entered from the information provided

‘on the pouch abel ino the appropriate fields. To reduce data entry errors, i is strongly recommended that
the pouch information be entered by scanning the barcode.

 NOTE: Wnen seecting a Pouch Type manuall, ensure tha the Pouch Type matches the label on the
~BioFre RF21 pouch.

4. Enter the Sampie ID. The Sample ID can be entered manually or scanned in by using the barcode scanner
‘when a barcoded Sample ID s used.

5. If necessary, select and/or confirm the appropriate protocal for your sample type from the Profocol drop down
list. The BioFire RP2.1 has a single protocol avaiiable in the rop down st

6. Enter a user name and password i the Name and Password fields.

emm:mmwummummmmmummmmm
7. Reviewthe entered un nformaton on th screen. I corct, slect Stat Run.
Once the run has started, the screen displays a list of the steps being performed by the instrument and the
number of minutes remaining n the un.
$ NOTE: The bead-beater apparatus makes an audible, high-pitched noise during the fist minute of
operation.

8. When the run is finished, ollow the on-screen instructions to femove the pouch, then immediately discard it
ina biohazard waste container.
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9. The run file s automatcally saved in the FimArTay database, and the test report can be viewed, prinfed,
andior saved as a PDF fie.

BioFire FilmArray Torch
1. Ensure that the BioFire FimAay Torch System is powered on
2. Selectan available modue on the touch screen or scan the barcode on the pouch using the barcode scanner.

3. Pouch identification (Lot Number and Serial Number), Pouch Type and Protocol information will be.
automatically entered when the barcods is scanned. f it is not possible to scan the barcode, the pouch Lot
Number, Serial Number, Pouch Type, and Protocol can be manually entered from the information provided
‘on the pouch abel ino the appropriate fields. To reduce data entry errors, i is strongly recommended that
the pouch information be entered by scanning the barcode.

 NOTE: Wnen selecting a Pouch Type manuall, ensure tha the Pouch Type matches the label on the
~BioFre RF21 pouch.

4. Enter the Sampie ID. The Sample ID can be entered manually or scanned in by using the barcode scanner
‘when a barcoded Sample ID s used.

5. Insert the pouch into the available module.

+ Ensure that the pouch fiment label s ying flat o op of pouich and ot folded over. As the pouch is
inserted, the modue willgrab onto the pouch and pulltnto the chamber.

6. Ifnecessary, select andlor confim the appropriate protocol fo your sampl type from the Protocol drop down
list. The BioFire RP2.1 has a single protocol avaiiable in the rop down st

7. Enter operator user name and password, then select Next.

 NOTE: The fontcolor of the usemame i rec unt the ser name s recognized by th sofoware.
5. Review the entered un infomatin on the scree. If corec,select Start Run
Once the rum has sarted, the screen dislays a st ofthe steps being performed by the modue and the
number of minutes remaining n the un.
$ NOTE: The beadubeater apparatus can be heard as a high-pitched noise during the first minute of
operation.

9. Atthe end of the run, remove the parialy ejected pouch, then immediately discard itin a biohazard waste
container.

10. The run file s automatically saved in the FilmATay database, and the test report can be viewed, prinfed,
andior saved as a PDF fie.
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QUALITY CONTROL

Process Controls

Two process controls are included in each pouch:
1. RNA Process Control

‘The RNA Process Control assay targets an RNA transcriptfrom the yeast Schizosaccharomyces pombe. The
‘yeast s present in the poch in a freeze-dried form and becomes rehydrated when sample s loaded. The
control material is caried through al stages of the test process, inclucing Iysis, nucieic acid purfication,
reverse transcription, PCR1, diuion, PCR2, and DNA mefing. A posiive contol resultinicates that alsteps
caried outin the BioFire RP2.1 pouch were successiul

2. PCR2 Control

‘The PCR2 Control assay detects a DNA target that s cied into wells ofthe array along with the comresponding
primers. A posiive result indicates that PCR2 was successful.

Both control assays must be positive for the test run to pass. If the controls fai, the sampie shouid be retested using
‘anew pouch.

Monitoring Test System Performance

The FimAray software will automatically fai the run if the melting temperature (Tm) for either the RNA Process
‘Contro or the PCR2 Conrol is outside of an acceptable range (80.3-84 3°C for the RNA Process Control and 738~
77.8°C for the PCR2 Control). If required by local, state, or accrediting organization quality control requirements,
‘users can monitor the system by trending Tm vaiues for the conirol assays and maintaining records according to
‘standard laboratory quaity control praciices ** Refer o the appropriate BioFire FimAray Operator's System Manual
for insiructons on obiaining control assay Tm values. The PCR2 Control is used i several FImATTay pouch types.
(eq. RP, BCID2, BCID, GI, ME, and RP2) and can therefore be used to monitor the system when mutiple pouch
types are used on the same FilmATay System.

External Controls
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INTERPRETATION OF RESULTS

Assay Interpretation

When PCR2 is complete, the insirument perfors a high resolution DNA melting analysis on the PCR products and
meastrrs the fluorescence signal generated in each well (for more information see appropriate BioFire FimAay
Operator’s System manua). The BioFire FimAay Software then perfors several analyses and assigns a final assay
esut. The steps in the analyses are described below.

Analysis of melt curves. The BioFire FimAay Software evaluates the DNA melt curve for each ell o the PCR2
‘amay to detemine if a PCR product was present in that wel. I the melt profile indicates the presence of a PCR
product,then the analysis software calcuiates the meting temperature (Tm) of the curve and compares t aganst the
‘expected Tm range for the assay. I the software determines that the T falls inside the assay-specific Tm range, the.
melt cuve is called positive. I the Software detemines that the met curve is not in the appropriate Tm range, the.
melt curve s called negative.

Analysis of replicates. Once melt curves have been identified, the software evaluates the three repiicates for each
‘assay to determine the assay resull. For an assay to be called positive, at least two of the three associated melt
curves must be called posiive, and the T for at least two of the thee posiive melt curves must be smilar (within
1°C). Assays that do not meet these crteria are called negaive.

Organism Interpretation

For most organisms detected by the BioFire RP2.1, the organism is reported as Detected if a single corresponding
‘assay is posiive. For example, Human Metapneumovius will have a test report result of Human Metapneumovirus
Detected f the MPV assay is positive (at Ieast two of the three hMPV assay wells on the armay have smilar positive:
meltpeaks with Tm values that are ithin the assay-specifc Tm range). The test results for SARS-CoV-2, Adenovirus,
‘and Influenza A depend on the interpretation ofresults from more than one assay. Interpretation and actons for these.
three mult-assay resuis are provided below.

SARS-CoV-2

‘The BioFire RF2.1 pouch contains two different assays for the detection of the SARS-CoV-2. The target of each
‘assay is shown in Table 1 below. The BioFire FimAray software interprets each assay independently and f either
‘one o both of the assays is positive, the test report will show Severe Acute Respiratory Syndrome Coronavirus 2
(SARS-CoV-2) as Detected. If both assays are negaiive, the test report resut will be Severs Actiie Respiratory
‘Syndrome Coronavirus 2 (SARS-CoV-2) Not Detected.

Table 1. Gene Targets for SARS CoV-2 Assays on the BioFire RP2.1

== .
g —

Adenovirus

‘The BioFire RF2.1 pouich contains five assays (Adeno?, Adeno3, Adenos, Adeno? 1, and Adeno) forthe detection
of Adenovirus. The FimATray Software interprets each of hese assays independently (as described above) and the
resus are combined as a fina test resuit for the virus. f one assay or any combination of assays is positve, the test
report result will be Adenovirus Detected. If all assays are negative, the test report result wil be Adenovirus Not
Detected.
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Influenza A

The assays in the BioFire R2.1 are designed to both detect Influenza A and to differentiate commonly occurting
hemaggiutinin subtypes. To accompish this, the BioFire RP2.1 uses two Influenza A assays, (FIuA-pan-1 and FluA-
pan-2) and three subtyping assays directed at the hemaggiutinin gene (FIUA-H1-2, FIUAH1-2009, and FIUAH3).
Each of the individual assays s inferpreted independently (as described above) and the test result reported for
Influenza A s based on the combined results of the five assays as outlined in Table 2. Specimens with an Equivocal
resut or muitple Ifluenza A sublypes defected shouid be retesed once.

Table 2. Possibe Assay Resulsfo Influenza A and the Corresponding Interpretation
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Influenza A (no sublype detected)

If boih FluA-pan assays are positve, but none of the hemagglutinin subiyping assays are positive, then the
interpretation s Influenza A (no sublype detected). This result couid occur when the fterof the virus in the specimen
is low and not detected by the subtyping assays. This result could aiso indicate the presence of a novel Influenza A
strain. In botn cases, the sample in question should be retested. I the retest provides a diferent resulttest the sample.
‘athird tme to ensure the accuracy of the resut. Ifthe retest provides the same resul,then the function of the BioFre
RP2.1 pouches should be verlied by testing with appropriate extemal control matertals (known positve samples for
Influenza A H1, Influenza A H3 and Influenza A H1-2009), and a negaive confrol should also be run to test for PCR-
product contamination. If the BioFire RP2.1 accurately identifes the extemal and negaive controls, contact the.
‘appropriate pubic heakth authories for confimnatory testing




image16.png
BioFire RP2.1 Test Report

‘The BioFire RP2.1 test report is automaically cisplayed upon compietion of  run and can be printed or saved as a
PDF file. Each report contains a Run Summary, a Resuit Summary, and a Run Defails section.

Run Summary
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e e ar
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‘The Run Summary section of the test report provides the Sample ID, time and date of the run, control results and an
‘overall summary ofthe test resuits. Any organism with a Detected resultwil be listed in the corresponding fied of the:
‘summary. f all of the organism assays were negative then ‘None' wil be displayed in the Detectedfield. Controls are.
listed as Passed, Failed. or Invaii. Table 3 provides additional infomation o each of the possible control fieid resuts

Table 3. Interpretation of Controls Fied onthe Biofire RP2.1 Test Report
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Result Summary
‘The Resuit Summary section ofthe test reportiss the result for each target tested by the panel. Possible resuls for
‘each organism are Defected, Not Detected, or Invaid (Equivocal fs aso a possible resul for Influenza A and its
subtypes). Table 4 provides an explanation for each nterpretation and any folow-up necessary o obiain a final resut.

Table & Reporting of Results and Required Actions:
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Run Detail

“The Run Details section provides additionalinformation about the fun inclucing: pouich information (type, ot number,
‘and serial number), Run Status (Completed, Incomplete, Aborted, Instrument. Ertor, or Software o), the protocol
that was used to perfor the test, the identity of the operator that perfored the test, and the insirument used to
perfom the test

Change Summary
Itis possible to edit the Sample ID once a fun has completed. If this information has been changed, an additonal
section called Change Summary wil be added to the est report. This Change Summary section liss the field that
was chianged, the origial entry, the revised entry, the operator that made the change, and the date that the change
‘was made. Sampie ID is the only feld of the report that can be changed.
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LIMITATIONS

- For prescription use only.

2. The use of tis assay as an in vitro diagnosiic under US FDA Emergency Use Authorization (EUA) is limited
to laboratories that are cerified under the Ciinical Laboratory Improvement Amendments of 1988 (CLIA), 42
US.C. §263a, o perform high and moderate complexiy tests.

3. BioFire RP2.1 performance has only been estabiished on the BioFire FimAray 20 and BioFire FimAay
Torch systems.

4. The BioFire RP2.1 is a qualitative test and does not provide a quantitative vaiue for the organism(s) in the.
specimen.

5. Results from this test must be correlated with the clinical history, epidemiological data, and other data.
available 1o the cinician evaluating the patient.

6. The performance of the BioFire RP2.1 has been evaluated for use with human specimen material only.

7. The BioFire RF2.1 has not been validated for testing of specimens other than nasopharyngeal swab (NPS)
‘specimens in transport medium

8. The performance of BioFire RP2.1 has ot been established for specimens collected from individuas without
Signs or symptoms of respiratory infection.

9. The peformance of the BioFire RP2.1 has not been speciically evaluated for NS specimens from
immunocompromised indwviduals.

10, The efect of antiiotic treatment on test performance has not been evaluated.

11, The performance of the BioFire RP2.1 has not been established with potentially interfering medications for
the treatment of influenza or cold viruses. The effect of interfering substances has only been evaluated for
those listed in the Interference section. Interference from substances that were not evaluated couid lead to
emoneous results.

12, The performance of the BioFire RF2.1 has not been estabiished for monitoring treament of infection with any
ofthe panel organisms.

13. The performance of BioFire RP2.1 has not been established for screening of biood or blood products.

14. The detecton of viral and bacterial nucieic acid is dependent upon proper specimen collection, handiing,
transportation, storage and preparation. Failure to observe proper procedures in any one of these steps can
lead to incorrect results. There is a risk of false positive or false negative values resulting from mproperiy.
colected, ransported or handled specimens.

15. A negative BioFire RP2.1 resuit does not exciude the possibily of vira or bacterial nfection. Negative test
results may occur from the presence of sequence variants (or mutation) in the region targeted by the assay,
the presence of inhibiors, technical error, sample mix-up, an infection caused by an organism ot detected
by the panel, or lower respiratory tract infection that fs not detected by a nasopharyngeal swab specimen.
‘Test resuits may aiso be affected by concurrent antivral/anbacterial therapy or levels of organism i the,
specimen that are below the fmit of defecton for the test. Negalive resuits should not be used as the sole
basis for diagnosis,treatment, or other patient management decisions.

16. Iffour or more organisms are detected in a specimen, refesting is recommended to confim the polymicrobial
result.
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17. Viral and bacterial nudeic acids may persist in vivo independent of organism viabiity. Detection of organism
target(s) does not imply that the comesponding organisms are infectious or are the causaiive agents for
clinical symptoms.

18, Posiive and negative prediciive values are highly dependent on prevalence. False negative test results are
‘more fikely during peak activity when prevalence of disease is high. False posiiv est results are more fikely.
Gring periods when prevalence is moderate to ow.

19. Performance characteristics for Influenza A were estabiished when Influenza A H1-2009, A H1, and A H3
were the predominant Influenza A viruses in circulation. Performance of detecting Influenza A may vary if
‘other Influenza A strains are circulating or a novel Infiuenza A virus emerges.

20. Due to the small number of positive specimens collected for certain organisms during the prospective cirical
study, perfommance characterisics for Bordefella parapertussis, Bordstella pertussis, Chlamydia
pneumoniae, Coronavirus 229€, Influenza A H1, Ifluenza A H3, Influenza B, Parainfiuenza Virus 1, and
Parainfiuenza Virus 4 were established primarily with retrospective: clinical specimens. Perfommance
characteristcs for Influenza A H1 was established primarily using contived dinical specimens.

21, The BioFire RP2.1 influenza A subtyping assays target the influenza A hemaggiutnin (H) gene only. The
BioFire RP2.1 does not detect or differentiate the influenza A neuramiridase (N) subtypes.

22, The BioFire RF2.1 may not be able to distinguish between exdsting viral sirains and new variants as they
emerge. For exampl, the BioFire RP2.1 can detect Influenza A HAN2v (Trst recognized in August, 2011),
but will not be able to disinguish this variant from Influenza A H3N2 seasonal. If vaniant vius infection is.
suspected, clinicians shouid contact their tate or local health depariment to aange specimen transport and
request a timely diagnos's at a state publc heaith laboratory.

23, Recent administration of nasal influenza vaccines (e.g. FIuMist) prior to NPS specimen collection could lead
10 accurate virus detection by the BioFire RP2.1 of the Viruses contained in the vaccine, but would not
represent infection by those agents

24, Due to the genetic similarity between Human Rhinovirus and Enterovirus, the BioFire RP2.1 cannot refiably
differentate them. A BioFire RP2.1 Rhinovinus/Enterovirus Detected resuit should be followed-up using an
altemate method (e.g. cefl culture or sequence analysis)if diffrentiation between the viruses is required.

25. BioFire RP2.1 detects a single-copy Pertussis Toxin promoter target (ptxP, present at one copy per cel) in
B. pertussis. Other PCR tests for B pertussis target the mut-copy 15431 inseriion sequence (present n both
B. pertussis and B. hoimesi) and are therefore capable of detecting lower levels of B pertusss (ie. more.
sensitive).

+ BioFire RP2.1 should not be used if B. pertussis infection is specifically suspected; a B_ pertussis
'molecular test that is FDA-cleared for use on patients suspected of having a respiratory tract nfection
attributable to 8. pertussis only shouid be used instead.

= Due to lower sensiiviy, the BioFire RP2.1 B. pertussis assay is less susceptible than S48 assays
o the detection of very low levels of contaminaiing B pertussis vaccine material. However, care must
always be taken to avoid contamination of specimens with vaccine material s higher levels may sl
lead o false positive resis with the BioFire RF2.1 test (see contamination prevention guidelines).

+ The 15481 sequence is also present in 8. holmesi and to a lesser extent in B. bronchiseptica,
‘whereas the BioFire RP2.1 assay (pixP) was designed to be specific for 8. pertussis. However, the
BioFire RP2.1 Bordetella pertussis (ptxP) assay can aiso ampify pertussis toxin pseudogene
sequences when present in B. bronchiseptica and B. parapertussis. Cross-reactivty was observed
‘only at high concentration (e.g. =1 2E+09 CFUIML).
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26. There is a risk of false positive results due to cross-contamination with organisms, nucleic acids or ampiified
products. Particular atention should be given o the Laboratory Precauions nofed under the Warmings and
Precautions section.

27, Primers for both BioFire RP21 SARS-CoV-2 assays share substantial sequence homology with the Bat
‘coronavirus RaTG13 (accession: MNS96532) and cross-reactvity with this cosely-related viral sequence is.
predicted. In addfion, the SARSCOV2-2 assay may cross-react with Pangolin coronavirus (accession:
MT084071) and two other bat SARS-ike coronavirus sequences (accession MG772933 and MGT72934). It
s uniikely that these viruses would be found in a human clinical nasopharyngeal swab but if present, the
cross-reactive product(s) produced by the BioFire RP2.1 will be detected as Severe Acute Respiratory.
‘Syndrome Coronavinus 2 (SARS-CoV-2).

28, Tnere s a isk offalse positve results for Bordstela species and Human Rhinovirus/Enterovirus due to non-
‘specific ampliication and cross-reactivity with organisms that can be found in the respiratory ract. Observed
and predicted cross-reactvity for BioFire RP2.1 is described in the Anatical Specificity section. Eoneous.
resuls due to cross-reactvity with organisms that were not evaluated or new variant sequences that emerge
isalso possible.

29, Somesrains of 8. bronchiseptica (rarely isolated from humans) do carry IS 1001 insertion sequences dentical
10 those carmied by most srains of B. parapertussis. These sequences wil be ampified by the IS1001 assay
and reported by BioFire RP2.1 as Bordetella parapertussis (1S1001).

30. The BioFire RP2.1 Human Rhinovirus/Enterovirus assay may amplity off-target sequences found in sirains
of B. pertussis, B. bronchiseptica and B parapertussis. Cross-Teactivity with B. pertussis was observed at a
concentration of >4 SE+07 CFUML.
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INTENDED USE

‘The BioFire Respiratory Pane! 2.1 (RF2.1) is a multilexed nucleic acid test infended for the smuttaneous qualitatve.
detection and differentiatio of nucieic acics from mutiple viral and bacterial respiratory organisms, incuding nucleic
‘acid from Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2), in nasopharyngeal swabs (NPS)
‘obtained from indviduais suspected of COVID-19 by their healthcare provider. Testing is iimited to laboratories.
certiied under the Clinical Laboratory Improvement Amendments of 1988 (CLIA), 42 U.S C. §263a, to perfom igh
complexity or moderate complexiy ests.

‘The BioFire Respiratory Panel 2.1 (RP2.1) s infended for the detection and differentiation of nucleic acid from SARS-
Cov-2 and the folowing organism types and subtypes identiied using the BioFire RP2.1

Adenovius

Bordetels parapertussis
Coronavinus 2298 ‘Bordetella pertussis
Coronavirus HKUT Pt

pneumonize

Coronavirus NLB3 'Mycopiasma preumoniae
Coronavinus 0043
Severe Acute Respratory Syndrome Coronavirus 2 (SARS-CoV-2)
Human Metapneumoius
Human Rrinovius/Enferovius

Influenza A, inclucing subtypes.
H1, H3 and H1-2009
Influenza B
Parainfiuenza Virus 1
Parainfluenza Vinus 2
Parainfluenza Vinus 3
Parainfluenza Vinus 4
Respiratory Syncytia Virus
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