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FilmArray® Respiratory Panel (RP) System
	Introduction
	· The FilmArray®  RP pouch is a closed system disposable that houses all the chemistry required to isolate, amplify and detect nucleic acid from multiple respiratory viruses within a single nasopharyngeal (NP) specimen. The rigid plastic component (fitment) of the FilmArray® RP pouch contains reagents in freeze-dried form. The flexible plastic portion of the pouch is divided into discrete segments (blisters) which, through interactions with actuators and sensors in the FilmArray® instrument, are where the required chemical processes are carried out. 
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· The user of the FilmArray® RP system loads the sample into the FilmArray® RP pouch, places the pouch into the FilmArray® instrument, and starts the run. All other operations are automated.
· The FilmArray® software controls the operation of the instrument, collects and analyzes data and automatically generates a test report at the end of the run. The entire process takes about an hour. Additional detail can be found in the FilmArray® Operator’s Manual.


	Scope
	The intended users of this document include Laboratory Assistants, Clinical Laboratory Scientists (CLS), and Managers handling Respiratory Panel PCR samples, issues, or concerns.


	Policy
	Orders for the FilmArray® Respiratory Panel PCR assay will be limited to Inpatients suspected of having a respiratory infection caused by one of the targets detected by the test. Orders on Outpatients will be limited to: Influenza A and B, H1N1, PCR (KPHC Order Code 231985), Respiratory Virus Culture, Enterovirus Culture, and/or Respiratory Syncytial Virus Direct Antigen Screen.




Continued on next page

FilmArray® Respiratory Panel (RP) System, Continued
	Principle
	· FilmArray Respiratory Panel (RP) is a multiplexed nucleic acid test intended for use with the FilmArray Instrument for the simultaneous qualitative detection and identification of multiple respiratory viral and bacterial nucleic acids in nasopharyngeal swabs (NPS) obtained from individuals suspected of respiratory tract infections. 

· The following organism types and subtypes are identified using the FilmArray RP: Adenovirus, Coronavirus 229E, Coronavirus HKU1, Coronavirus NL63, Coronavirus OC43, Human Metapneumovirus, Influenza A, Influenza A subtype H1, Influenza A subtype H3, Influenza A subtype H1-2009, Influenza B, Parainfluenza Virus 1, Parainfluenza Virus 2, Parainfluenza Virus 3, Parainfluenza Virus 4, Human Rhinovirus/Enterovirus, Respiratory Syncytial Virus, Bordetella pertussis, Chlamydophila pneumoniae, and Mycoplasma pneumoniae. 

· The detection and identification of specific viral and bacterial nucleic acids from individuals exhibiting signs and symptoms of a respiratory infection aids in the diagnosis of respiratory infection if used in conjunction with other clinical and epidemiological information. The results of this test should not be used as the sole basis for diagnosis, treatment, or other management decisions. Negative results in the setting of a respiratory illness may be due to infection with pathogens that are not detected by this test or, lower respiratory tract infection that is not detected by a nasopharyngeal swab specimen. Positive results do not rule out co-infection with other organisms: the agent(s) detected by the FilmArray RP may not be the definite cause of disease. Additional laboratory testing (e.g. bacterial and viral culture, immunofluorescence, and radiography) may be necessary when evaluating a patient with possible respiratory tract infection.  
· Due to the genetic similarity between Human Rhinovirus and Enterovirus, the FilmArray RP cannot reliably differentiate them. A positive FilmArray RP Rhinovirus/Enterovirus result should be followed-up using an alternate method (e.g., cell culture or sequence analysis).
· The FilmArray RP assay for Coronavirus OC43 may cross-react with some isolates of Coronavirus HKU1. A dual positive result may be due to cross-reactivity or may indicate a co-infection.


Continued on next page

FilmArray® Respiratory Panel (RP) System, Continued
	Specimen Source
	Nasopharyngeal (NP) swab


	Specimen Collection


	· Nasopharyngeal swab sample should be collected from the patient (Inpatient only) by an appropriately trained individual.     

· Specimen should be collected as soon as possible after the onset of symptoms. 

· During specimen collection, appropriate measures should be employed to avoid   contaminating the sample from other body sites or from the environment.

· Place specimen into sterile Becton Dickinson Universal Viral Transport (UTM).

· Minimum Sample Volume - 300 μL of specimen is required for testing.


	Specimen Transport
	· Transport at room temperature immediately to the laboratory on the day of collection. Specimens must be received in the laboratory within 4 hours after collection.


	Specimen Storage
	· Specimens in UTM should be processed and tested as soon as possible. 
· If storage is required, specimens in UTM can be held at room temperature (18-30 ºC) for up to 4 hours, at refrigerator temperature (2-8 °C) for up to 3 days, or at freezer temperature(<-15 °C) for up to 30 days.


	Specimen Rejection
	The following specimens will be rejected (refer to the Cancel Messages – Virology Job Aid to view the applicable Cerner cancel message):
· Specimens received 4 hours after collection
· Specimens received in bio-hazardous condition
· Specimens received with name or identification discrepancies

· Unlabeled specimens

· Specimens other than NP swabs


Continued on next page

FilmArray® Respiratory Panel (RP) System, Continued
	Reagents
	· FilmArray® IVD Respiratory Panel Pouch Kit 

   (each kit contains sufficient reagents to test 30 specimens); includes: 

· Individually packaged FilmArray RP pouches 

· Single-use (0.5 mL) Sample Buffer vials (red lid) 

· Single-use (1.5 mL) Hydration Solution Vials (blue lid)
· Individually packaged Transfer Pipettes 

· Individually packaged Sample Loading Syringes with attached cannula (red cap) 

· Individually packaged Pouch Hydration Syringes with attached cannula (blue cap)
· FilmArray® RP Panel M210 v1.1 (Maine Molecular Quality Controls, Inc.), stored at  -20(C
· 10% bleach

· 75% alcohol

· Deionized water


	Reagent Storage, Handling,

and 
Stability
	· Store the test kit, including reagent pouches and buffers, at room temperature                      (18 – 25 ºC). DO NOT REFRIGERATE. 

· Avoid storage of any materials near heating or cooling vents or in direct sunlight. 

· Always check the expiration date and do not use reagents beyond the expiration date printed on the pouch or kit. 

· Do not use pouches if the outer packaging has been damaged or if the vacuum is not intact. 

· Do not remove pouches from their packaging until a sample is ready to be tested. Once the pouch packaging has been opened, the pouch should be loaded as soon as possible (within approximately 30 minutes).

· Once a pouch has been loaded, the test run should be started as soon as possible (within 60 minutes).


	Equipment
	· FilmArray®  Instrument 

· FilmArray® Pouch Loading Station (provided with FilmArray®  Instrument)



Continued on next page

FilmArray® Respiratory Panel (RP) System, Continued
	Safety Precautions
	· Wear appropriate PPE such as lab coats, gloves, mask/face shield. Protect skin, eyes and mucus membranes. Change gloves often when handling reagents or specimens. 

· Handle all specimens and waste materials as if they were capable of transmitting infectious agents.
· Dispose of materials used in this assay, including reagents, specimens, and used buffer vials, according to federal, state, and local regulations. 
· Sample Buffer is classified as a harmful irritant and can cause irritation to the skin, eyes and respiratory tract. Sample Buffer is harmful if swallowed or inhaled. The following first aid measures are recommended.
· Eye contact: Check for and remove any contact lenses and immediately flush eyes with copious amounts of water. Seek medical attention. 

· Skin contact: Immediately flush skin with plenty of water for at least 15 minutes. Cover irritated skin with an emollient. Remove contaminated clothing. Seek medical attention. 

· Inhalation or ingestion: Immediately seek medical attention. If swallowed, induce vomiting as directed to do so by medical personnel. Loosen tight clothing. 

· Please refer to the FilmArray® Respiratory Panel Material Safety Data Sheet (MSDS) for more information.
· Sample Buffer will form hazardous compounds and fumes when mixed with bleach or other disinfectants.                                                                                            

Warning! Bleach should never be added to Sample Buffer or sample waste.
· Bleach, a recommended disinfectant, is corrosive and may cause severe irritation or damage to eyes and skin. Vapor or mist may irritate the respiratory tract. Bleach is harmful if swallowed or inhaled. The following first aid measures are recommended. 

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

· Skin contact: Immediately flush skin with plenty of water for at least 15 minutes. If irritation develops, seek medical attention. 

· Ingestion: Do not induce vomiting. Drink a glassful of water. If irritation develops, seek medical attention. 

· Please refer to the appropriate Material Safety Data Sheet (MSDS) for more information.


Continued on next page

FilmArray® Respiratory Panel (RP) System, Continued
	Laboratory Precautions 

	Preventing virus contamination 
Due to the sensitive nature of the FilmArray®  RP system, it is important to guard against contamination of the work area by following these guidelines: 

· Laboratory workers can be infected with common respiratory viruses and can inadvertently contaminate the sample while it is being processed. To avoid this, specimens should be processed and pouches should be loaded behind a splash shield (e.g., Bel-Art Scienceware Splash Shields), or a face shield should be used when preparing specimens. 
· Prior to processing specimens, thoroughly clean both the work area and the Pouch Loading Station using a suitable cleaner such as freshly prepared 10% bleach or a similar disinfectant. To avoid residue build-up and potential PCR inhibition, wipe disinfected surfaces with water. 

· Specimens and pouches should be handled one-at-a-time. 

· Change gloves and clean the work area between preparations of each patient specimen. 

· Laboratory workers with active respiratory symptoms (runny nose, cough) should wear a standard surgical mask (or equivalent) and should avoid touching the mask while preparing specimens. 
Preventing amplicon contamination 
A common concern with PCR-based assays is false positive results caused by contamination of the work area with PCR amplicon. Because the FilmArray® RP pouch is a closed system, the risk of amplicon contamination is low provided that pouches remain intact after the test is completed. Adhere to the following guidelines to prevent amplicon contamination: 

· Discard used pouches in an appropriate biohazard container immediately after the run has completed. 

· Avoid excessive handling of pouches after test runs. 

· Avoid exposing pouches to sharp edges or anything that might cause a puncture.
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 work space must be decontaminated as described in Chapter 6 of the FilmArray® Instrument Operator’s Manual.
· DO NOT PERFORM ADDITIONAL TESTING UNTIL THE AREA HAS BEEN DECONTAMINATED.
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FilmArray® Respiratory Panel (RP) System, Continued
	Quality Control
	A. Process Controls 
· Two process controls are included in each pouch: 

1. RNA Process Control 
The RNA Process Control assay targets an RNA transcript from the yeast Schizosaccharomyces pombe. The yeast is present in the pouch in a freeze-dried form and becomes rehydrated when sample is loaded. The control material is carried through all stages of the test process, including lysis, nucleic acid purification, 1st stage PCR, dilution, 2nd stage PCR and DNA melting. After 2nd stage PCR, the temperature is slowly increased and fluorescence in each well of the array is monitored and analyzed to generate a melting curve. The temperature at which a specific PCR product melts (melting temperature or Tm) is consistent and predictable. A positive control result indicates that all steps carried out in the FilmArray® RP pouch were successful. 

2. PCR2 Control 
The PCR2 Control assay detects a DNA target that is dried into wells of the array along with the corresponding primers. A positive result indicates that 2nd stage PCR was successful. 

· Testing CLS must review the results of the quality controls prior to release of any patient results. Both process control assays must be positive for the test results to pass. When either control fails, the Controls field of the test report (upper right hand corner) will display Failed and all results will be listed as Invalid. If the controls fail, the sample should be retested using a new pouch. Failed QC runs must be documented. CLS must investigate and troubleshoot.
· Shift manager must review QC logs routinely.
B.  Monitoring Test System Performance 
· It is possible to trend Tm values for the RNA Process Control and/or PCR2 Control assays and maintain records according to standard laboratory quality control practices. The FilmArray® software will automatically fail a run if the Tm for either the RNA Process Control or the PCR2 Control is outside of the acceptable range (80.6 - 84.6 for the RNA Process Control and 74.5-78.5 for the PCR2 Control).    Any trend variations should be investigated. Contact BioFire Support for help with out-of-range controls. 
Note: 
Trending for the two control assays (RNA Process Control and PCR Control) should be tracked on separate control charts as the expected Tm values for these two controls are different. 
· External controls are used in the parallel-testing of new lot numbers and new shipments of kits. 
· Viral transport medium is used as the external Negative Control. 
· M211 and M212 are used as the external Positive Controls.


Continued on next page

FilmArray® Respiratory Panel (RP) System, Continued
	Pre-Analytical Specimen Preparation
	For the laboratory assistants/staff receiving the specimens, follow the steps below to prepare the specimens for testing.


	Step
	Action

	1
	Check each sample to ensure that the specimen meets the acceptability criteria for the assay, e.g., correct transporter type, specimen source, stability limits, etc.



	
	
	If…
	Then…
	

	
	
	the acceptability criteria for the assay are met
	Proceed with processing sample for inoculation (see Step 2).
	

	
	
	the acceptability criteria for the assay are not met
	· Bring the information to the attention of the CLS assigned to problems -or- to a Lead or Manager/Assistant Director in her/his absence for investigation and immediate follow-up to resolve the discrepancy.

· The CLS will cancel the specimen (refer to the Cancel Messages – Virology Job Aid).
	

	
	

	  2
	· Print one barcode for each specimen via Specimen Log-In. 
· Bring the specimens to the assigned CLS. Do a warm hand off.
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FilmArray® Respiratory Panel (RP) System, Continued
	Before You Begin
	· Wear PPE such as lab coat, gloves, mask/face shield. 
· Clean the loading stations, countertops and FilmArray® instruments with clean lab cloth moistened with 10% bleach, followed by distilled water.
Turn ON the computer and the FilmArray instrument:
· Open the laptop computer by sliding the lid latch. Lift the screen up and position it for clear and easy viewing.
· Press the power button on the top right side of the keyboard to turn the computer ON.
· Log onto the laptop computer by entering Operator name and Password for Windows.
· Turn the instrument ON using the power switch on the back of the instrument near the power cord.
Notes:
· Once the pouch packaging has been opened, the pouch should be loaded within approximately 30 minutes.
· Once a pouch has been loaded, the test run should be started within 60 minutes.
· After the run is complete, the pouch should be discarded in a biohazard container.


	Overview of Operations and Processes
	The following is an overview of the operations and processes that occur during a FilmArray® run: 

1.  Nucleic Acid Purification - Nucleic acid purification occurs in the first three blisters of the pouch. The sample is lysed by agitation (bead beating) and the liberated nucleic acid is captured, washed and eluted using magnetic bead technology. These steps require about ten minutes. The bead-beater apparatus can be heard as a high-pitched whine during the first minute of operation. 

2.  Reverse Transcription and 1st Stage Multiplex PCR - Since many viruses identified by the FilmArray® RP pouch are RNA viruses, a reverse transcription (RT) step is performed to convert the viral RNA into cDNA prior to amplification. The purified nucleic acid solution is combined with a preheated master mix to initiate the RT step and subsequent thermocycling for multiplex PCR. The effect of 1st stage PCR is to enrich for the target nucleic acids present in the sample. 

3. Nucleic Acid Purification - Nucleic acid purification occurs in the first three blisters of the pouch. The sample is lysed by agitation (bead beating) and the liberated nucleic acid is captured, washed and eluted using magnetic bead technology. These steps require about ten minutes. The bead-beater apparatus can be heard as a high-pitched whine during the first minute of operation. 
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FilmArray® Respiratory Panel (RP) System, Continued
	Overview of Operations and Processes, continued
	4.  Reverse Transcription and 1st Stage Multiplex PCR - Since many viruses identified by the FilmArray® RP pouch are RNA viruses, a reverse transcription (RT) step is performed to convert the viral RNA into cDNA prior to amplification. The purified nucleic acid solution is combined with a preheated master mix to initiate the RT step and subsequent thermocycling for multiplex PCR. The effect of 1st stage PCR is to enrich for the target nucleic acids present in the sample.
5.  2nd Stage PCR - The products of 1st stage PCR are diluted and mixed with fresh PCR reagents containing an intercalating fluorescent DNA dye (LCGreen® Plus+, Idaho Technology, Inc.). This solution is distributed over the 2nd stage PCR array. The individual wells of the array contain primers for different assays (each present in triplicate) that target specific nucleic acid sequences from each of the viruses detected, as well as control template material. These primers are nested or internal to the specific products of the 1st stage multiplex reaction, which enhances both the sensitivity and specificity of the reactions. 
6.  DNA Melting Analysis – After 2nd stage PCR, the temperature is slowly increased and fluorescence in each well of the array is monitored and analyzed to generate a melting curve. The temperature at which a specific PCR product melts (melting temperature or Tm) is consistent and predictable and the FilmArray® software automatically evaluates the data from replicate wells for each assay to report results. 


	Procedure: Part 1
	Follow the steps below to prepare the pouch and load the sample. 


	Preparing the Pouch

	Step
	Action

	1
	Take one of each of the following items per patient from the kit:

· Hydration Solution vial (blue cap)
· Sample Buffer vial (red cap)
· Pouch Hydration Syringe (blue cap)
· Sample Loading Syringe (red cap)
· Transfer pipette

	2
	· Take out a FilmArray® RP pouch and check that the outer packaging is tight around the canister indicating that proper vacuum is maintained.
· DO NOT use the pouch if the vacuum has been lost. Set aside for replacement and add to the tally sheet for replacement by the manufacturer.
· Open package by tearing or cutting the notched outer packaging. A brief hissing noise will be heard. 


Continued on next page

FilmArray® Respiratory Panel (RP) System, Continued
	Preparing the Pouch, continued

	Step
	Action

	3
	· Take out pouch from the protective aluminum canister. 
· Save empty canister in the recycling bin.
· Check to see that the freeze-dried reagents in the reservoirs are not discolored. The reagents should be white to cream in color. Discard and tally any pouches that have discolored reagents.
· Place the FilmArray® Pouch into the FilmArray® Pouch Loading Station by holding the pouch so that the barcoded label is upright and readable, and then sliding the flexible film portion of the pouch into the slot at the base of the loading station until the fitment of the pouch clicks into place. 
Note:

The inlet ports on both ends of the fitment of the pouch will point up, and the red and blue labels on the pouch will align with the red and blue arrows on the base of the FilmArray Pouch Loading Station.
[image: image2.emf]

	4
	Place a blue-capped Hydration Solution vial in the blue well of the FilmArray® Pouch Loading Station.

	5
	Place a red-capped Sample Buffer vial in the red well of the FilmArray® Pouch Loading Station.
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FilmArray® Respiratory Panel (RP) System, Continued
	Hydrating the Pouch

	Step
	Action

	1
	Remove the cap from the Hydration Solution vial.

	2
	· Remove the blue labeled Pouch Hydration Syringe from the packaging.
· Tighten the cannula (see picture below) so that it does not come loose when pulling syringe out.
· Using the Pouch Hydration Syringe (blue cap), draw Hydration Solution to the 1 mL mark on the syringe, being careful to avoid the formation of bubbles. 
· If you notice bubbles at the base of the syringe, leave the tip of the cannula in the Hydration Solution vial and dislodge the bubbles by gently tapping the side of the syringe with your finger. The bubbles will float up to the plunger. DO NOT remove air bubbles by inverting the syringe and expelling liquid.

	3
	· Insert the cannula tip into the port in the pouch fitment located directly below the blue arrow of the FilmArray® Pouch Loading Station. 
· While holding both sides of the upper lip of the syringe, push down forcefully in a firm and quick motion until you hear a faint pop and feel an ease in resistance. The correct volume of liquid will be pulled into the pouch by vacuum. DO NOT push the syringe plunger. Injecting liquid will cause the pouch to overfill.

	4
	· Pull syringe straight up and out. Do not wiggle syringe from side to side as you pull syringe out. This might cause the syringe to crack.
· DO NOT re-cap the syringes. Dispose of syringe in an appropriate biohazard sharps container.

	5
	Verify that the pouch has been hydrated:
· Check to ensure that most of the liquid has been drawn out of the syringe and has hydrated the reagents in the wells (800uL hydration solution will be divided equally between wells 2-11, dispersing approximately 80uL into each well; well 1 should have approximately 300uL of sample solution).  Small air bubbles may be seen. Non-hydrated reagents appear as white pellets.
· If the pouch fails to hydrate, the pouch should be discarded. Retrieve a new pouch and repeat the procedure from the start (go back to Page 11). 







                                                              Cannula
                   [image: image3.emf]

Syringe Upper Lip 
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FilmArray® Respiratory Panel (RP) System, Continued
	Loading the Sample

	Step
	Action

	1
	Remove the cap from the Sample Buffer vial.

	2
	· Do NOT vortex specimen. Flick or gently swirl specimen just enough to unclump the beads. For controls, mix the contents by flicking the tube several times and then shake the tube down firmly to remove any control caught in the cap. Using the transfer pipette, gently pipette sample up and down 3X, and then draw sample to the third line (approximately 0.3 ml). 
· Add sample to the red-capped Sample Buffer vial and gently pipette up and down 10X to mix. 
· Discard the transfer pipette in a biohazard waste container.

	3
	· Remove the red-labeled Sample Loading Syringe from the packaging.
· Tighten the cannula so that it does not come loose when pulling syringe out.
· Using the Sample Loading Syringe, carefully aspirate and dispense the sample/sample buffer solution into the vial 5 times to mix. Draw approximately 0.3 mL of (to the 0.3 mL/cc mark on the syringe), taking care to avoid the formation of bubbles. 
· If you notice bubbles at the base of the syringe, leave the tip of the cannula in the Sample Buffer vial and dislodge the bubbles by gently tapping the side of the syringe with your finger. The bubbles will float up to the plunger. DO NOT remove air bubbles by inverting the syringe and expelling liquid.

	4
	· Insert the cannula tip into the port in the pouch fitment located directly below the red arrow of the FilmArray® Pouch Loading Station. 
· While holding both sides of the upper lip of the syringe, push down forcefully in a firm and quick motion until you hear a faint pop and feel an ease in resistance. The correct volume of liquid will be pulled into the pouch by vacuum. DO NOT push the syringe plunger. Injecting liquid will cause the pouch to overfill.

	5
	· Pull syringe straight up and out. Do not wiggle syringe from side to side as you pull syringe out. This might cause the syringe to crack.
· DO NOT re-cap the syringes. Dispose of syringe in an appropriate biohazard sharps container. 

	6
	Verify that the sample has been loaded:
· Check to ensure that most of the liquid has been drawn out of the syringe. 
· Flip the barcode label down and check to see that fluid has entered the reagent well next to the sample loading port. 
· If the pouch fails to pull sample from the Sample Loading Syringe, the pouch should be discarded. Retrieve a new pouch and repeat the procedure from the start (go back to Page 11).

	7
	· Remove the pouch from the FilmArray® Pouch Loading Station. 
· Attach the sample log number in the provided area of the pouch.
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FilmArray® Respiratory Panel (RP) System, Continued
	Procedure: Part 2
	·  Follow the steps below to load the FilmArray® pouch into the FilmArray®    
 instrument. 
·  The FilmArray® software includes a step-by-step on-screen tutor that shows each step of the test. 


	Loading the FilmArray®  Instrument

	Step
	Action

	1
	· Change gloves.
· Ensure that the laptop and FilmArray® instrument have been turned on. 
· Launch the FilmArray® Instrument Control software by double clicking on the desktop icon. 
· In the first screen, the Status line will display Not Connected for approximately 5 sec.

	2
	Open the instrument lid (if not already open). The lid must be opened completely to load the pouch.

	3
	Insert the loaded FilmArray® pouch into the instrument.
· Position the pouch so that the black array is on the right and the film is inserted first. 
· The red and blue labels on the FilmArray® pouch should align with the red and blue arrows on the FilmArray® Instrument. 
· There is an audible click when the FilmArray® pouch has been placed securely in the instrument. 
· If inserted correctly, the pouch bar code is visible and the label is readable on the top of the FilmArray® pouch. 
[image: image4.emf]
Note: 

· If the FilmArray® pouch is not completely in place, the instrument will not continue to the next step. 

· If the pouch does not slide into the instrument easily, gently push the lid of the instrument back to be sure that it is completely open. 
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FilmArray® Respiratory Panel (RP) System, Continued
	Loading the FilmArray®  Instrument, continued

	Step
	Action

	4
	· Scan the bar code on the FilmArray® pouch using the bar code scanner. Pouch identification (lot and serial number), pouch type (Respiratory Panel IVD v 1.6) and protocol (NP v 1.0) are preprogrammed in the rectangular bar code located on the FilmArray® RP pouch. The information will be automatically entered when the barcode is scanned. 

· If it is not possible to scan the barcode, enter the pouch lot number and serial number manually by typing the information provided on the pouch label. The appropriate pouch type can be selected from drop down menus.
Tips for Using the Barcode Scanner 

· Keep the lens of the barcode reader free of dust and scratches. 
· Be sure that all barcode labels are as smooth and flat as possible.
· Hold the scanner about 4 in. from the barcode.

Note: 

· The barcode cannot be scanned prior to placing the pouch in the instrument. 
· A Cannot scan now message will be displayed.

	5
	In the Sample ID box, scan/enter the sample barcode/accession number.

	6
	Close the FilmArray® instrument lid.

	7
	Enter a user name and password in the Name and Password fields

	8
	Click Start Run. 

Once the run has started, the screen displays the steps being performed by the instrument and the number of minutes remaining in the run. 

Note: 

The bead-beater apparatus can be heard as a high-pitched noise (whine) during the first minute of operation.

	9
	When the run is finished, follow the on-screen instruction to open the instrument and carefully remove the pouch (screen shows hand taking out pouch) and discard in a biohazard container.
Note:

If the screen above still shows even after pouch is taken out, this indicates that the button in the sample chamber is stuck. Clean (with swab) the button using 10% bleach. Dry with clean swab. Swab with alcohol until button is unstuck.

	10
	Result printouts are automatically generated. Keep all results in the Results Binder.
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FilmArray® Respiratory Panel (RP) System, Continued
	Method Performance Specifications
	Limit of Detection 
The analytical sensitivity or Limit of Detection (LoD) for FilmArray RP organisms was determined by testing limiting dilutions of quantified cultures or clinical specimens. LoD is defined as the lowest concentration at which the organism is consistently detected (detection in ≥95% of samples tested). Simulated NPS sample matrix (cultured human cells in VTM) was spiked with one or more organisms and at least 20 replicates were tested at the estimated LoD concentration. The confirmed LoD for each FilmArray RP organism is listed in table below.
LOD for Analytes Detected by FilmArray®  RP
Virus 
Strain 
LOD Concentration 
Adenovirus

AdVC1

100 TCID50/mL

AdVC2

AdVE4

AdVC6

Coronavirus 229E

ATCC VR-740

4 TCID50/mL
Coronavirus HKU1

Clinical Specimen 

1.9 x 106 RNA copies/mL

Coronavirus NL63
NR-470

5 TCID50/mL
Coronavirus OC43

ATCC VR-759

600 TCID50/mL

Enterovirus

Echovirus 6

30,000 TCID50/mL

Human Metapneumovirus

hMPV-16, IA10-2003

(Type A1)

2 TCID50/mL

Human Rhinovirus

Type 1A

1 TCID50/mL

Influenza A H1N1 

A/Brisbane/59/07 

200 TCID50/mL 

A/New Caledonia/20/99

2,000 TCID50/mL

Influenza A H1-2009

A/SwineNY/03/2009

100 TCID50/mL

Influenza A H3N2 

A/Wisconsin/67/2005 

5 TCID50/mL 

A/Port Chalmers/1/73

50 TCID50/mL

Influenza B 

B/FL/04/06 

60 TCID50/mL 

B/Taiwan/2/62

60 TCID50/mL

Parainfluenza Virus 1 

Type 1 

500 TCID50/mL 

Parainfluenza Virus 2 

Type 2 

10 TCID50/mL 

Parainfluenza Virus 3 

Type 3 

10 TCID50/mL 

Parainfluenza Virus 4 

Type 4 (subtype A)
5000 TCID50/mL 

Respiratory Syncytial Virus 

Type A 

2 TCID50/mL 

Bordetella pertussis
A639

4,000 CFU/mL

Chlamydophila pneumoniae
TW183

3,000 DNA copies/mL

Mycoplasma pneumoniae
M129 (Type 1)

30 TCID50/mL
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FilmArray® Respiratory Panel (RP) System, Continued
	Method Performance Specifications, continued
	Analytical Specificity (Cross-Reactivity and Exclusivity) 
The potential for cross-reactivity between assays contained in the FilmArray® RP system was evaluated by testing simulated NP samples containing high concentrations of respiratory panel viruses (tens to thousands-fold higher than LOD). No cross-reactivity was observed.
Interference 
Substances that could be present in NP samples or introduced during sample handling were evaluated for their potential to interfere with assay performance. Four different organism mixes containing FilmArray® RP analytes were spiked into a simulated NP sample matrix (human epithelial cells in UTM) at 5x their respective LODs. The 5x LOD organism concentration was chosen to be near the analyte LOD but also to provide consistent results for sample-to-sample comparison. Each FilmArray® RP analyte was tested in the presence of each potentially interfering substance. None of the substances tested were found to compete or interfere with the control or analyte assays in the FilmArray® RP.

Result Interpretation

The following interpretive statements will appear on all RESPIRATORY PATHOGEN PANEL (17 VIRUSES, 3 BACTRERIA), MULTIPLEX PCR reports in KP HealthConnect: 
Coronavirus OC43 may cross-react with some isolates of Coronavirus HKU1.

The assay does not reliably differentiate between Rhinovirus and Enterovirus.

Clinical data shows a lower sensitivity for detecting Mycoplasma pneumoniae.

Results of this assay should be interpreted in conjunction with other laboratory and clinical data available to the clinician.
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FilmArray® Respiratory Panel (RP) System, Continued
	Interpretation of Results
	The FilmArray® software automatically analyzes and interprets the assay results and displays the virus results in a FilmArray® RP test report. 
The test report contains three sections: the Run Summary, the Result Summary and the Run Details.
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Section 1: Run Summary
Contents

Description

Sample ID 

Describes the sample identification entered by the operator 

Detected 

· Lists all pathogens that were detected. 
· If there are no pathogens detected, this section displays None. 
· If the controls fail, this section will display Invalid. 

Equivocal 

· Lists all equivocal interpretations. 
· If there are no equivocal interpretations, this section displays None. 
· If the controls fail, this section will display Invalid. 

Run date 

Displays the date and time the run was performed. 

Controls 

Indicates whether the test Passed, Failed, or Invalid.




Continued on next page

FilmArray® Respiratory Panel (RP) System, Continued
	Interpretation of Results, continued
	Section 1: Run Summary, continued:
Table 1: Interpretation of Control Field
Control Result
Explanation
Action Required
Outcome
Passed 
The run was successfully completed 
AND 
Both pouch controls were successful. 
None 
Report the results provided on the test report. 
Failed 
The run was successfully completed 
BUT 
At least one of the pouch controls failed. 
Repeat the test using a new pouch. 
Accept the valid results of the repeat testing. If the error persists, call Biofire technical support for instruc​tions. 
Invalid 
The controls are invalid because the run failed. 
(typically a software or hardware error) 
· Note any error codes displayed during the run and the Run Status field in the Run Details sec​tion of the report. 
· Refer to the FilmArray® Operator’s Manual or call Biofire technical support for further instruc​tion. 
· Once the error is resolved, repeat the test. 
Note:
· If the error occurred in the first 30 seconds of the run, the same pouch may be used for the repeat test (within 60 minutes of pouch loading) using the same instrument or another instrument, as available. 
· If the error occurred later in the run or you are unsure when the error occurred, return to the original sample to load a new pouch. Repeat the test with the new pouch on the same instrument or another instrument, as available. 
Accept the valid results of the repeat testing. If the error persists, call Biofire technical support for instructions.



Continued on next page

FilmArray® Respiratory Panel (RP) System, Continued
	Interpretation of Results,

continued
	Section 2: Result Summary 
· The section of the test report lists the result (Detected, Not Detected, Equivocal or Invalid) for each virus tested by the panel. 
· Detailed results can be seen by selecting Details.
Table 2: Possible Test Results

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 Table 3) 
· Retest the original specimen in UTM using a new pouch. 

· 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) 
· Retest.
· Accept the valid results of the repeat testing. 

· If the error persists, call Biofire technical support for further instructions.
* Equivocal results will appear for Influenza A only at this time. This may change with    

   future versions of the software.


Continued on next page

FilmArray® Respiratory Panel (RP) System, Continued
	Interpretation of Results,

continued
	Section 2: Result Summary, continued:
Table 3: Possible Influenza A Assay Results and Interpretation
Interpretation 
FluA Assays (n=2) 
(FluA pan-1 & FluA pan-2)
H1 Assay 
H1-2009 Assay 
H3 Assay 
Required Follow-up 
Influenza A Not Detected 
Negative 
Negative 
Negative 
Negative 
None 
Influenza A H1 
1 or 2 positive 
Positive 
Negative 
Negative 
Influenza A H3 
1 or 2 positive 
Negative 
Negative 
Positive 
Influenza A 2009 H1 
1 or 2 positive 
Any result 
Positive 
Negative 
Influenza A H1 and                 Influenza A H3 
1 or 2 positive 
Positive 
Negative 
Positive 
Retest to confirm result (multiple infections are possible but rare); see below 
Influenza A 2009 H1 and Influenza A H3 
1 or 2 positive 
Any result 
Positive 
Positive 
Influenza A          (no subtype detected) 
2 positive 
Negative 
Negative 
Negative 
Retest; see below
Influenza Equivocal 
1 positive 
Negative 
Negative 
Negative 
Retest; see below
Influenza A H1 Equivocal 
Negative 
Positive 
Negative 
Negative 
Influenza A H3 Equivocal 
Negative 
Negative 
Negative 
Positive 
Influenza A 2009 H1 Equivocal 
Negative 
Any result 
Positive 
Negative 
If…

Then…

Retest (2nd testing) result  is same as result from 1st testing

· Accept result.
Retest (2nd testing) result  is different from 1st testing

· Report result from repeat testing.



Continued on next page

FilmArray® Respiratory Panel (RP) System, Continued
	Interpretation of Results,

continued
	Section 3: Run Details
Contents

Description

Pouch 

· Displays the panel type being performed, e.g., Respiratory Panel. 
· The version number describes the cur​rent revision of the panel and analysis associated with the panel.
Run Status 
Indicates if the run was Completed successfully or Aborted. 

Serial No. 

The serial number is a unique identifier for the specific pouch used. 

Lot No. 

The lot number is an identifier for the pouch that was used in the run. 

Protocol 

· Identifies the instrument instructions used to perform the test.

· Usually chosen based on sample type. 
· Protocols are limited by the pouch type used. 

Operator 
Describes the name of the operator that started the run. 
Instrument 
Displays the instrument ID. 



	Resulting
	Step
	Action

	
	1
	· Printouts are automatically generated.
· Alert! For a final result of Influenza A Equivocal or Influenza A H1N1 2009 positive, print the 2nd page of the instrument report as follows:

· Press the Details button on the bottom of page.
· Press the Print button on the top of the page.
· For Influenza A H1N1 2009, report the subtypes as they appear on the 2nd page of the printout, e.g., the Influenza A H1 subtype could be Positive (Detected), Equivocal on repeat (Equivocal), or Negative (Not Detected). Keep all printouts on file in the Results Binder.

	
	2
	For Invalid runs, access failed control information:

· Click on PCR Evaluator FilmArray icon on the on the status bar. (You can access the Desktop by pressing Windows icon and letter D simultaneously, if icon is not in the Status bar).


Continued on next page

FilmArray® Respiratory Panel (RP) System, Continued
	Resulting, continued
	Step
	Action

	
	
	· This opens to the Browse Runs tab.
· On the Search panel (left):
· Click on Date. Enter Start Date and End Date.
· Click on Operator. Select (√} the operator’s name. 
· On the Result panel (right):
· Double-click on the applicable run.
· Click on the Search button. The Summary tab opens. The failed control displays under the Controls panel (left).

Click on Print.

	
	3
	· Result by Accession Result Entry.

· Manually enter results.

· Review results entered. 

· Verify the results.

	
	4
	For specimens requiring repeat testing:
· Re-test the specimen.

	
	5
	Document the control results on the Respiratory Panel PCR by FilmArray® Control Log.

	
	6
	· If a repeat has been done, attach the Repeat results (FilmArray original and final printouts) to the other paperwork printouts.
· File all results in the Respiratory Panel Results Binder.

· Enter results in CERNER.


	If initial organism test result (or repeat test result, if required) is…
	Then report as…

	Detected
	DETECTED

	Not Detected
	NOT DETECTED

	Equivocal (Influenza A only)
	EQUIVOCAL

	Invalid
	Cancel Test (Instrument Error, Test Not Performed)


Continued on next page

FilmArray® Respiratory Panel (RP) System, Continued
Pouch Troubleshooting
	Problem
	Possible Error Cause
	Solution

	Pouch packaging is not sealed tightly around pouch canister 
	Loss of vacuum in pouch pack​aging 
	Discard the pouch and start again with a new pouch 

	Pouch does not automatically draw Hydration Solution or Sample/Buffer Mix into pouch when loading
	Loss of vacuum in pouch 


	Discard the pouch and start again with a new pouch 

	Failed Controls 


	Hydration solution not added or drawn into pouch 
	Re-test sample in a new pouch 

	
	Sample/Buffer Mix not added or drawn into pouch 
	Re-test sample in a new pouch 



	
	Pouch and/or instrument are not functioning properly 
	· Re-test sample in a new pouch 

· If Controls continue to fail contact Idaho Technology Technical Support (801-736-6354)


Refer to pages 55-58 of the FilmArray® Operator’s Manual for other troubleshooting problems and solutions.

FilmArray® Respiratory Panel (RP) System, Continued
Backing up the Database
	Archiving Data
	Follow the steps below to archive data.


	Step
	Action

	1
	Select Browse Runs in the menu bar and select the items to archive.

	2
	Right click and select Archive Selected Items.

	3
	Browse to the desired location to save the file and enter filename, press Save.

	4
	A progress dialog will display during the import.

	5
	When the process is completed, a final status message will show.

	Restoring Archived Data
	Follow the steps below to archive data.


	Step
	Action

	1
	Select Browse Runs in the Menu bar.

	2
	In the Results section, right-click and select Restore Archived Runs.

	3
	Select a file from the file system.

	4
	Select runs from archive to restore. Select all or select individual files. Click OK when done.

	5
	A progress dialog will display during the import.

	6
	A completion dialog will display when finished.


Exporting Run Files

	Exporting Run Files

Note:

The BioFire Tech Support Team will anonymize the Sample ID before loading the run into the FilmArray software

	Step
	Action

	1
	Insert the memory stick into the FilmArray laptop.

	2
	Open PCR evaluator.

	3
	Search for the desired run.

	4
	Right click on one run and select Export runs to file.

	5
	Save to the flash drive (it should be a .db file).

	6
	Properly eject the flash drive from the FilmArray laptop and transfer it to a computer with email capabilities.

	7
	The run can now be attached into an email.

	8
	Repeat for the next run to email 1 run per email (the email limit is 10 MB, so 2 runs may be too big to be received).


FilmArray® Respiratory Panel (RP) System, Continued
	Limitations
	· This product can be used only with the FilmArray® instrument. 

· This test is a qualitative test and does not provide a quantitative value for the virus(es) and/or bacteria detected in the specimen. 

· The performance of the test has been evaluated for use with human specimen material only. 

· This test has not been validated for testing specimens other than nasopharyngeal swab (NPS) specimens. 

· The performance of this test has not been established for immunocompromised individuals. 

· The performance of this test has not been established for patients without signs and symptoms of respiratory infection. 

· Results from this test must be correlated with the clinical history, epidemiological data, and other data available to the clinician evaluating the patient. 
· Viral and bacterial nucleic acids may persist in vivo independent of organism viability. Detection of organism target(s) does not imply that the corresponding organisms are infectious or are the causative agents for clinical symptoms. 
· The detection of viral and bacterial nucleic acid is dependent upon proper specimen collection, handling, 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 improperly collected, transported or handled specimens. 

· A negative FilmArray RP result does not exclude the possibility of viral or bacterial infection. Negative test results may occur from the presence of sequence variants in the region targeted by the assay, the presence of inhibitors, technical error, sample mix-up or an infection caused by an organism not detected by the panel. Test results may also be affected by concurrent antiviral/antibacterial therapy or levels of organism in the specimen that are below the limit of detection for the test. Negative results should not be used as the sole basis for diagnosis, treatment, or other management decisions. Negative results in the setting of a respiratory illness may be due to infection with pathogens that are not detected by this test or lower respiratory tract infection that is not detected by a nasopharyngeal swab specimen. 

· Positive and negative predictive values are highly dependent on prevalence. False negative test results are more likely during peak activity when prevalence of disease is high. False positive test results are more likely during periods when prevalence is moderate to low. 


Continued on next page

FilmArray® Respiratory Panel (RP) System, Continued
	Limitations, continued
	· Organism and amplicon contamination may produce erroneous results for this test. Particular attention should be given to the Laboratory Precautions noted under the Warnings and Precautions section. 
· There is a risk of false positive values resulting from cross-contamination by target organisms, their nucleic acids or amplified product, or from non-specific signals in the assay. 

· Cross-reactivity with respiratory tract organisms other than those listed in the Analytical Specificity section below may lead to erroneous results. 

· The FilmArray RP Adenovirus assay may show variable detection with non-respiratory serotypes within species A, D, F and G. 

· The FilmArray RP Influenza A subtyping assays target the Influenza A hemagglutinin gene only. The FilmArray RP does not detect or differentiate the Influenza A neuraminidase gene. 

· Clinical specificity was established when Influenza A H1-2009 was the predominant Influenza A virus in circulation. When other Influenza A viruses are emerging, clinical specificity may vary. 
· Due to the small number of positive specimens collected for certain organisms during the prospective clinical study, performance characteristics for Bordetella pertussis, Coronavirus 229E, Coronavirus OC43, Influenza A H1, Influenza A H3, Influenza A H1-2009, Influenza B, Mycoplasma pneumoniae, Parainfluenza Virus 1, Parainfluenza Virus 2, and Parainfluenza Virus 4, were established primarily with retrospective clinical specimens. Performance characteristics for Chlamydophila pneumoniae were established primarily using contrived clinical specimens. The performance of this test has not been established for monitoring treatment of seasonal Influenza A H1, A H3, A H1-2009 or RSV infections. 

· The performance of this test has not been established for screening of blood or blood product for the presence of seasonal Influenza A H1, A H3 or A H1-2009. 

· The performance of this test 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 labeling. Interference by substances other than those described in the “Interference” section below could lead to erroneous results. 

· The performance of the FilmArray RP has not been established in individuals who received influenza vaccine. Recent administration of a nasal influenza vaccine may cause false positive results for Influenza A and/or Influenza B. 




Continued on next page

FilmArray® Respiratory Panel (RP) System, Continued
	Limitations, continued
	· Due to the genetic similarity between Human Rhinovirus and Enterovirus, the FilmArray RP cannot reliably differentiate them. A positive FilmArray RP Rhinovirus/Enterovirus result should be followed-up using an alternate method (e.g. cell culture or sequence analysis).
· The Coronavirus OC43 assay may cross-react with Coronavirus HKU1. As a result, when both HKU1 and OC43 are detected in the same patient specimen, the result may be due to assay cross-reactivity. A co-infection with these two viruses is also possible. 

· The FilmArray RP may not be able to distinguish between existing viral strains and new variants as they emerge. For example, the FilmArray RP can detect Influenza A H3N2v (first recognized in August, 2011), but will not be able to distinguish this variant from Influenza A H3N2 seasonal. 

· Results of the FilmArray RP B. pertussis assay may not be concordant with the results of commonly used Bordetella PCR assays that target the multi-copy insertion sequence (IS481) due to differences in sensitivity and specificity. IS481 is a multi-copy target and is present in several Bordetella species (B. pertussis, B. holmesii and B. bronchiseptica). The FilmArray RP B. pertussis assay targets the single-copy promoter region of the pertussis toxin gene and is designed to be highly specific for detection of B. pertussis. Cross-reactivity with other closely related Bordetella species (e.g. B. parapertussis, B. holmesii, and B. bronchiseptica) has not been observed with the FilmArray B. pertussis assay (see Analytic Specificity section of this instruction booklet). However, cross reactivity has been observed when testing at concentrations above 1x106 CFU/mL. 


Continued on next page

FilmArray® Respiratory Panel (RP) System, Continued
	Attachments
	· Respiratory Panel PCR by FilmArray®  Control Log

· FilmArray® FA IVD Respiratory Panel Pouch Kit Parallel Testing
· FilmArray® FA IVD Respiratory Panel Pouch Kit 30-Day Testing
· FilmArray® RP Panel M210 Parallel Testing
· Monitoring Laboratory Contamination for Molecular Testing Log: FilmArray®          RP PCR


	Non-Controlled Documents
	The following non-controlled documents support this procedure:

· FilmArray® Respiratory Panel (RP) Instruction Booklet, RFIT-PRT-0103-01, Feb 2013
· FilmArray® Operator’s Manual IVD, FLM1-PRT-0001-01 © Copyright 2007–2011
· FilmArray® RP Panel M210, Maine Molecular Quality Controls, Inc.
 


	Controlled Documents
	The following controlled document(s) support this procedure.


	Job Aid
	Number

	Cerner Cancel Messages
	LIS.SCPMG.205


	Author(s)
	· Joy Javier
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