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FilmArray™ Gastrointestinal (GI) Panel 
This procedure is electronically produced, revised, monitored, reviewed and/or retired. For a full document history of initiation, revisions, and reviews with electronic signatures and dates, please open document in the procedure publishing software.

1. PRINCIPLE: 

The FilmArray Gastrointestinal (GI) Panel is a qualitative multiplexed nucleic acid-based in vitro diagnostic test intended for use with the FilmArray Instrument. The FilmArray GI Panel is capable of the simultaneous detection and identification of nucleic acids from multiple bacteria, viruses, and parasites directly from stool samples in Cary Blair transport media obtained from individuals with signs and/or symptoms of gastrointestinal infection.

2. CLINICAL SIGNIFICANCE:

A. The FilmArray GI Panel is indicated as an aid in the diagnosis of specific agents of gastrointestinal illness and results are meant to be used in conjunction with other clinical, laboratory, and epidemiological data. Positive results do not rule out co-infection with organisms not included in the FilmArray GI Panel. The agent detected may not be the definite cause of the disease.

B. Concomitant culture is necessary for organism recovery and further typing of bacterial agents.

C. This device is not intended to monitor or guide treatment for C. difficile infection.

D. Due to the small number of positive specimens collected for certain organisms during the prospective clinical study, performance characteristics for E. coli O157, Plesiomonas shigelloides, Yersinia enterocolitica, Astrovirus, and Rotavirus A were established primarily with retrospective clinical specimens.

E. Performance characteristics for Entamoeba histolytica, and Vibrio (V. parahaemolyticus, V. vulnificus, and Vibrio cholerae) were established primarily using contrived clinical specimens.

F. Negative FilmArray GI Panel results in the setting of clinical illness compatible with gastroenteritis may be due to infection by pathogens that are not detected by this test or non-infectious causes such as ulcerative colitis, irritable bowel syndrome, or Crohn’s disease.

G. A gastrointestinal microorganism multiplex nucleic acid-based assay also aids in the detection and identification of acute gastroenteritis in the context of outbreaks.

H. The following bacteria (including several diarrheagenic E. coli/Shigella pathotypes), parasites, and viruses are identified using the FilmArray GI Panel: 

· Campylobacter (C. jejuni/C. coli/C. upsaliensis)

· Clostridium difficile (C. difficile) toxin A/B

·  Plesiomonas shigelloides
· Salmonella
· Vibrio (V. parahaemolyticus/V. vulnificus/ V. cholerae), including specific identification of Vibrio cholerae
· Yersinia enterocolitica
· Enteroaggregative Escherichia coli (EAEC)

· Enteropathogenic Escherichia coli (EPEC)

· Enterotoxigenic Escherichia coli (ETEC) lt/st
· Shiga-like toxin-producing Escherichia coli (STEC) stx1/stx2 (including specific identification of the E. coli O157 serogroup within STEC)

· Shigella/ Enteroinvasive Escherichia coli (EIEC)

· Cryptosporidium
· Cyclospora cayetanensis
· Entamoeba histolytica
· Giardia lamblia (also known as G. intestinalis and G. duodenalis)

· Adenovirus F 40/41

· Astrovirus

· Norovirus GI/GII

· Rotavirus A

· Sapovirus (Genogroups I, II, IV, and V)

3. SPECIMEN:  
A. COLLECTION AND PROCESSING: Stool specimens should be collected in Cary Blair transport media according to manufacturer’s instructions.

i. Specimens collected via Fecal Swab™ by Copan may not be collected rectally. Fecal Swabs™ must be collected from gross specimen.

ii. Gross specimen must be preserved in Cary-Blair media within 24 hours.

B. REJECTION: Minimum Sample Volume - 200 μL of sample is required for testing. The Gastrointestinal Panel may be ordered only once per inpatient stay with a goal of collection within 48 hours of admission. Specimens received in the laboratory after 3 hospitals days will be cancelled.  These restrictions are based on data showing that routine stool cultures from patients with diarrhea that develops after 3 days of hospitalization are low yield for the pathogens detected by the GI Panel.  If there is a clinical need to perform the panel greater than 3 days after admission, it will require pathologist approval.
C. STORAGE AND PRESERVATION: Specimens should be processed and tested as soon as possible, though they may be stored at room temperature or under refrigeration for up to four days.
4. REAGENTS, STANDARDS, AND CONTROLS:

A.   PREPARATION:

Each kit contains sufficient reagents to test 30 or 6 samples (30 pouch kit or 6 pouch kit): 

· Individually packaged FilmArray GI Panel pouches 

· Single-use (1.0 mL) Sample Buffer ampoules 

· Single-use pre-filled (1.5 mL) Hydration Injection Vials (blue) 

· Single-use Sample Injection Vials (red) 

· Individually packaged Transfer Pipettes 

B.   CONTROL PROCEDURE: The Controls field on the test report will display Passed, Failed, or Invalid. The Controls field will display Passed only if the run completed successfully (no instrument or software errors) and both of the pouch control assays (RNA Process Control and PCR2 Control) were successful. The Controls field will display Failed if the run was completed successfully (no instrument or software errors) but one or both of the pouch control assays failed. If the control result is Failed, then the result for all of the tests on the panel are displayed as Invalid and the sample will need to be retested with a new pouch.
External control must be run at minimum, once per month, every new lot, and every new shipment.   External controls should be rotated between the analyzers periodically.  Quality control shall be compared against the package insert of the manufactures control material for acceptability criteria.
Table 4 provides a summary and explanation of the possible control results and follow-up actions.

	Table 4. Interpretation of Controls Field on the FilmArray GI Test Report 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 (RNA Process Control and/or PCR2 Control) failed. 
	Repeat the test using a new pouch. 
	Accept the results of the repeat testing. If the error persists, contact Technical Support for further instruction. 

	Invalid 
	The controls are invalid because the run did not complete. 

(Typically this indicates a software or hardware error). 
	Note any error codes displayed during the run and the Run Status field in the Run Details section of the report. Refer to the FilmArray Operator’s Manual or contact Technical Support for further instruction. 

Once the error is resolved, repeat the test or repeat the test using another instrument. 
	Accept the valid results of the repeat testing. If the error persists, contact Technical Support for further instruction. 


5. EQUIPMENT:

A. INSTRUMENTS:

FilmArray System including: 

· FilmArray Instrument 

· FilmArray Pouch Loading Station compatible with the use of the FilmArray Injection Vials 

6. PROCEDURE:

A.   PERFORMANCE:

Prepare Pouch 
· Thoroughly clean the work area and the FilmArray Pouch Loading Station with freshly prepared 10% bleach

(or suitable disinfectant) followed by a water rinse.

· Remove the FilmArray RP pouch from its vacuum-sealed package by tearing or cutting the notched outer

packaging and opening the protective aluminum canister.

· Place the FilmArray Pouch into the FilmArray Pouch Loading Station. To do so, hold the pouch so that the

barcoded label is upright and readable, and then slide the flexible film portion of the pouch into the loading

station. In the correct configuration, the inlet ports on both ends of the rigid plastic part 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 FilmArray Pouch

Loading Station.

NOTE: If the vacuum seal of the pouch packaging is not intact, the pouch may still be used. Attempt to hydrate the pouch using the steps below. If hydration is successful, continue with the run. If hydration fails, discard the pouch and use a new pouch to test the sample.

· Place a blue-capped Hydration Injection Vial in the blue well of the FilmArray Pouch Loading Station.

· Place a red-capped Sample Injection Vial in the red well of the FilmArray Pouch Loading Station.

Hydrate Pouch 
· Twist the Hydration Injection Vial (blue cap), leaving cap in Pouch Loading Station, and insert the tip of the cannula into the hydration port of the pouch located directly below the blue arrow of the Pouch Loading Station. 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. 

· Verify that the pouch has been hydrated. Flip the barcode label down and check to see that fluid has entered the reagent wells (located at the base of the rigid plastic part of the pouch). Small air bubbles may be seen. If the pouch fails to hydrate (dry reagents appear as white pellets), verify that the seal of the port was broken by ensuring the vial cannula was fully inserted into the hydration port. If the pouch fails to hydrate, retrieve a new pouch and repeat from Step 2 of the Prepare Pouch section. 

· Discard the Hydration Injection Vial in a suitable puncture proof container. 

Prepare Sample Mix 
· Hold the Sample Buffer ampoule so that the tip is facing up. 

NOTE: Use care to avoid touching the tip during handling, as this may introduce contamination.
· Gently pinch the textured plastic tab on side of ampoule until the seal snaps. 

· Re-position thumb and forefinger to grip between the textured plastic tab and the bottom of the ampoule, then invert over the red Sample Injection Vial and dispense Sample Buffer using a slow, forceful squeeze, followed by a second squeeze. Avoid generating excessive bubbles. 

· Thoroughly mix the patient specimen. 

· Using the transfer pipette provided in the test kit, draw sample to the second line (approximately 0.2 mL). Add sample to the red Sample Injection Vial. 

NOTE: DO NOT use the transfer pipette to mix the sample once it is loaded into the Sample Injection Vial.
· 6. Tightly close the lid of the Sample Injection Vial and mix by gently inverting at least 3 times. 

· 7. Return the Sample Injection Vial to the Pouch Loading Station. 

Load Sample Mix 
· Slowly unscrew Sample Injection Vial from the cap and pause for 3-5 seconds. 

· Remove Sample Injection Vial leaving cap in Pouch Loading Station and insert the cannula tip into the port in the pouch fitment located directly below the red arrow of the Pouch Loading Station. 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. 

· Verify that the sample has been loaded. 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 Injection Vial, the pouch should be discarded. Retrieve a new pouch and repeat from Step 2 of the Prepare Pouch section. 

· Discard the Sample Injection Vial in a suitable biohazard and puncture proof container. Do not re-cap the vial. 

· Record the Sample ID in the provided area on the pouch label (or affix a barcoded Sample ID) and remove the pouch from the Pouch Loading Station. 

NOTE: It is important to pause after unscrewing the Sample Injection Vial to avoid sample leakage and contamination of the work area.
Run Pouch
The FilmArray Instrument Control Software includes a step-by-step on-screen tutor that shows each step of the test. 

· Ensure that the laptop and FilmArray Instrument have been turned on. Launch the FilmArray Instrument Control Software by double clicking on the desktop icon. 

· Open the instrument lid (if not already open). 

NOTE: An available instrument is indicated by a constant green light on the front of the

instrument.
· Insert the FilmArray pouch into the instrument. 

Position the pouch so that the array is on the right with the film directed downward into FilmArray Instrument. The red and blue labels on the FilmArray pouch should align with the red and blue arrows on the FilmArray Instrument. The pouch will click into place. If inserted correctly, the barcode is visible and the label is readable on the top of the pouch. The instrument and software must detect that the pouch has been inserted correctly before continuing to the next step. 

· Scan the barcode on the FilmArray pouch using the barcode scanner. 

Pouch identification (Lot Number and Serial Number), Pouch Type and Protocol are preprogrammed in the barcode located on the FilmArray pouch and will be automatically entered when the barcode is scanned. If 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 label. To reduce data entry errors, is it strongly recommended that the pouch information be entered by scanning the barcode. 

NOTE: The barcode cannot be scanned prior to placing the pouch in the instrument.

· Enter the Sample ID. The Sample ID can be entered manually or scanned in by using the barcode scanner when a barcoded Sample ID is used. 

· If necessary, select a protocol from the Protocol drop down list. 

· Enter a user name and password in the Name and Password fields. 

· Close the FilmArray Instrument lid. 

· Click Start 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 in the run. 

NOTE: The bead-beater apparatus can be heard as a high-pitched noise (whine) during

the first minute of operation.

· When the run is finished, results are automatically displayed in the report section of the screen. The report is automatically saved into the database. 

· Follow the on-screen instructions to open the instrument and remove the pouch. 

· Immediately discard the pouch in a biohazard container.

B. CALCULATIONS: N/A
C. INTERPRETATION OF RESULTS: Table 5 provides an explanation for each interpretation and any follow

up necessary to obtain a final result.

	Table 5. Reporting of Results and Required Actions Result 
	Explanation 
	Action 

	Detected 
	The run was successfully completed 

AND 

The pouch controls were successful (Passed) 

AND 

The assay(s) associated with the interpretation were positive based on the following requirements for at least 2 of the 3 assay replicates: 

-a positive melt curve, and 

-the Tm for the melt data were within the assay specific limits, and 

-the Tm for the melt data were within 1°C of each other. 
	None. Report results. 

	Not Detected 
	The run was successfully completed 

AND 

The pouch controls were successful (Passed) 

AND 

The assay(s) associated with the interpretation were negative (did not meet the requirements for a positive assay described in Detected). 
	None. Report results. 

	N/A 

(applies to E. coli O157 and EPEC only) 
	The run was successfully completed 

AND 

The pouch controls were successful (Passed) 

AND 

For E. coli O157: Shiga-like toxin-producing E. coli was Not Detected. 

For EPEC: Shiga-like toxin-producing E. coli was Detected. 
	None. Report results. 

	Invalid 
	The run did not complete successfully (Aborted, Incomplete, Instrument Communication Error, Instrument Error, or Software Error) 

OR 

The pouch controls were not successful (Failed) 
	See Table 4, Interpretation of Controls Field on FilmArray Report, for instruction. 


7. QC PERFORMANCE POLICY:

A.   CALIBRATION AND CALIBRATION VERIFICATION: N/A
B.   FAILURE/REMEDIAL ACTION: Both control assays must be positive for the test run to pass. If 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.
Table 4 provides a summary and explanation of the possible control results and follow-up actions.

	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 (RNA Process Control and/or PCR2 Control) failed. 
	Repeat the test using a new pouch.
	Accept the results of the repeat testing. If the error persists, contact Technical Support for further instruction. 

	Invalid 
	The controls are invalid because the run did not complete. 

(Typically this indicates a software or hardware error). 
	Note any error codes displayed during the run and the Run Status field in the Run Details section of the report. Refer to the FilmArray Operator’s Manual or contact Technical Support for further instruction. 

Once the error is resolved, repeat the test or repeat the test using another instrument. 
	Accept the valid results of the repeat testing. If the error persists, contact Technical Support for further instruction. 


8. EXPEXCTED RESULTS:

A.   REPORTABLE RANGE: Detected or Not Detected. 
B.   REFERENCE RANGE: Not Detected. 
9. REPORTING RESULTS:

A.   NORMAL VALUES: Not Detected. 
· B.    CRITICAL VALUES: Campylobacter (C. jejuni/C. coli/C. upsaliensis), Clostridium difficile (C. difficile) toxin A/B, Salmonella, Vibrio (V. parahaemolyticus/V. vulnificus/ V. cholerae), including specific identification of Vibrio cholera, Yersinia enterocolitica, Enterotoxigenic Escherichia coli (ETEC) lt/st, Shiga-like toxin-producing Escherichia coli (STEC) stx1/stx2 (including specific identification of the E. coli O157 serogroup within STEC), Shigella/ Enteroinvasive Escherichia coli (EIEC), Rotavirus A
. 
10. PROCEDURAL NOTES:

A.    BACKUP FOR INOPERABLE SYSTEM: Send Samples to Lima Memorial if system is down.
B.   REFERAL OF SPECIMENS: Refer any specimens to Lima Memorial Hospital if our instrument is inoperable or Arup/IL lab for confirmation of positive or invalid results.
C.
REAGENT STORAGE, HANDLING AND STABILITY:

· Store the test kit, including reagent pouches and buffers, at room temperature (15–25 ºC). DO NOT REFRIGERATE. 

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

· All kit components should be stored and used together. Do not use components from one kit with those of another kit. Discard any extra components from the kit after all pouches have been used. 

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

· 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). 

11. LIMITATIONS AND INTERFERRING SUBSTANCES:

· For prescription use only.

· 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 organism(s) in the sample.

· The performance of this test has only been validated with human stool collected in Cary Blair transport medium, according to the media manufacturers’ instructions. It has not been validated for use with other stool transport media, raw stool, rectal swabs, endoscopy stool aspirates, or vomitus.

· This product should not be used to test stool samples in fixative (e.g., formalin or polyvinyl alcohol; PVA).

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

· Virus, bacteria, and parasite nucleic acid may persist in vivo independently of organism viability. Additionally, some organisms may be carried asymptomatically. Detection of organism targets does not imply that the corresponding organisms are infectious or are the causative agents for clinical symptoms.

· Results from this test must be correlated with the clinical history, epidemiological data, and other data available to the clinician evaluating the patient. Due to high rates of asymptomatic carriage of Clostridium difficile, especially in very young children and hospitalized patients, the detection of toxigenic C. difficile should be interpreted within the context of guidelines developed by the testing facility or other experts (e.g., guidelines/policy statements published by The American Academy of Pediatrics or the Society for Healthcare Epidemiology of America and the Infectious Disease Society of America).18,19

· The performance of this test has not been established for monitoring treatment of infection with any of the panel organisms.

· Discrepancies between the FilmArray GI Panel and other microbial identification methods may be caused by the inability to reliably differentiate species based on standard phenotypic microbial identification methods. Examples include differentiation of Yersinia enterocolitica from other Y. enterocolitica group members such as Y. kristensenii or Y. fredricksonii, differentiation of Entamoeba histolytica from E. dispar, and differentiation of Helicobacter pullorum from Campylobacter. See Organism Interpretation section of this document for other specific examples.

· There is a risk of false negative values due to the presence of sequence variants in the gene targets of the assay, procedural errors, amplification inhibitors in specimens, or inadequate numbers of organisms for amplification.

· The identification of several diarrheagenic E. coli pathotypes has historically relied upon phenotypic characteristics, such as adherence patterns or toxigenicity in certain tissue culture cell lines. The FilmArray GI Panel targets genetic determinants characteristic of most pathogenic strains of these organisms but may not detect all strains having phenotypic characteristics of a pathotype. In particular, the FilmArray GI Panel will only detect Enteroaggregative E. coli (EAEC) strains carrying the aggR and/or aatA genes on the pAA (aggregative adherence) plasmid; it will not detect all strains exhibiting an aggregative adherence pattern.

· Target genes associated with the diarrheagenic E. coli/Shigella pathotypes are capable of horizontal transfer between strains, thus Detected results for multiple diarrheagenic E. coli/Shigella may be due to co-infection with multiple pathotypes or, less frequently, may be due to the presence of a single organism containing genes characteristic of multiple pathotypes. An example of the latter is the 2011 E. coli O104:H4 outbreak strain that contains determinants of both STEC and EAEC.

· The FilmArray GI Panel detects the heat-labile toxin (LT) and heat-stable toxin variants (ST1a and ST1b) of Enterotoxigenic E. coli (ETEC), which are associated with human disease. The variant LT-II toxin (structurally similar to LT) and the STB/ST2 toxin (structurally dissimilar to ST1) are not targeted by the ETEC assays and have not been established as important in human disease.

· The FilmArray GI Panel detects Enteropathogenic E. coli (EPEC) through targeting of the eae gene, which encodes the adhesin intimin. As some Shiga-like toxin-producing E. coli (STEC) also carry eae (in particular, strains identified as enterohemorrhagic E. coli; EHEC), the FilmArray GI Panel cannot distinguish between STEC containing eae and a co-infection of EPEC and STEC. Therefore, the EPEC result is not applicable (N/A) and not reported for specimens in which STEC has also been detected. Rare instances of other organisms carrying eae have been documented; e.g., Aeromonas spp., Citrobacter spp., Escherichia albertii, and Shigella boydii.

· Shigella dysenteriae possess a shiga toxin gene (stx) that is identical to the stx1 gene of STEC. The detection of both Shigella/Enteroinvasive E. coli (EIEC) and STEC stx1/stx2 analytes in the same specimen may indicate the presence of S. dysenteriae. Rare instances of the detection of shiga-like toxin genes in other genera/species have been reported; e.g., Aeromonas caviae, Acinetobacter haemolyticus, Shigella sonnei, Enterobacter cloacae, Citrobacter freundii, and Klebsiella pneumoniae.

· The E. coli O157 result is only reported in association with STEC stx1/stx2. While non-STEC O157 strains have been detected in human stool, their role in disease has not been established. Serotype O157 EPEC have been identified and will be detected by the FilmArray GI Panel (by the EPEC assay) due to their carriage of the eae gene.

· The FilmArray GI Panel cannot distinguish between infections with a single toxigenic STEC O157 or rare co-infections of STEC (non-O157) with an stx1/stx2-negative E. coli O157.

· This test only detects Campylobacter jejuni, C. coli and C. upsaliensis and does not differentiate between these three species of Campylobacter. Additional testing is required to differentiate between these species and to detect other Campylobacter species that may be present in stool specimens.

· The detection of organism nucleic acid is dependent upon proper sample 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 and false negative results caused by improperly collected, transported, or handled specimens. The RNA process control and the PCR 2 control will not indicate whether or not nucleic acid has been lost due to inadequate collection, transport or storage of specimens.

· Due to the complex and highly variable nature of stool specimens, freezing may affect analyte integrity and subsequent test results for some specimens.

· A negative FilmArray GI Panel result does not exclude the possibility of gastrointestinal infection. Negative test results may occur from 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 antimicrobial therapy or levels of organism in the sample 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.

· 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.

· If four or more distinct organisms are detected in a specimen, retesting is recommended to confirm the polymicrobial result.

· The performance of the FilmArray GI Panel has not been established in individuals who received Rotavirus A vaccine. Recent oral administration of a Rotavirus A vaccine may cause positive results for Rotavirus A if the virus is passed in the stool.

· 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.

· Several organisms were shown to have the potential to cross-react with FilmArray GI Panel assays. These include Entamoeba dispar when present at high levels (E. histolytica assay); Bifidobacterium spp. and Ruminococcus spp. (G. lamblia assay); certain strains of Citrobacter koseri, Citrobacter sedlakii, Hafnia alvei, and Cedeceae davisiae containing variants of a flagellar assembly protein (ETEC 2 assay), E. coli containing a variant type III secretion protein (Salmonella assay), Grimontia hollisae which was formerly classified as a Vibrio sp. (Vibrio assay), Yersinia frederiksenii and Yersinia kristensenii, which are members of the Y. enterocolitica group (Y. enterocolitica assay). Please refer to the Organism Interpretation and Analytical Specificity sections of this document for additional information.
· Cross-reactivity with organisms other than those listed above or in the Organism Interpretation or Analytical Specificity sections may lead to erroneous results.

· Campylobacter inclusivity testing and in silico analyses demonstrated that the FilmArray GI Panel may have variable detection or reduced sensitivity for some organisms detected by the Campylobacter assays (Note: The Campylobacter assays only detect C. jejuni, C. coli, and C. upsaliensis). Campylobacter upsaliensis strain ATCC 43954 and Campylobacter jejuni subsp. doylei may not be detected and in silico analysis indicates primer mismatches that might lead to reduced assay sensitivity or lack of reactivity with 11/138 C. coli sequences currently in NCBI databases.

· Empirical testing and in silico sequence analysis indicate that the Vibrio assay (V. parahaemolyticus/V. vulnificus /V. cholerae) may react with some less common Vibrio species (i.e., V. alginolyticus, V. fluvialis, and V. mimicus) but it is not expected to detect the rarer Vibrio cincinnatiensis, Vibrio furnissii, and Vibrio metschnikovii (Note: Vibrio spp. not associated with human disease were not evaluated).

· V.cholerae isolates with highly divergent toxR genes will be non-reactive with the FilmArray GI Panel V. cholerae assay. Additionally, very rare strains of pathogenic V. cholerae that do not carry that toxR gene will also not be detected by the Vchol assay.

· Rare isolates of V. harveyi, V. mimicus, and V. vulnificus that have acquired a homolog of the toxR gene have been reported and may show cross-reactivity with the Vchol assay.

· Based on the available sequences, a few Cryptosporidium species, or certain variants of species, including C. bovis, C. ryanae, and C. xiaoi, may not be efficiently detected by the Cryptosporidium assays.These species are rarely detected in human samples.

· There is a risk of false negative results due to the presence of strains with sequence variability or genetic rearrangements in the target regions of the assays. Refer to the inclusivity testing section of this document for additional information.

· Unexpected results obtained from testing isolates from culture collections (e.g., during quality control testing) may occur due to mislabeling or miscategorization of the isolate, contamination of the stock, or genetic rearrangements (including loss of virulence plasmids) during repeated passaging.

· Not all Salmonella serotypes were tested in validation studies; however, representatives of the 20 most prevalent serotypes recently circulating in the US (CDC National Salmonella Surveillance Annual Summary 2009) were evaluated. In silico sequence analysis supports detection of all subspecies and serotypes of Salmonella.

· Cross-reactivity with the Salmonella assay may occur with certain E. coli strains containing variants of the cryptic ETT2 type-III secretion system (see Inclusivity for additional information).

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

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

· State and local public health authorities have published guidelines for notification of reportable diseases in their jurisdictions including Salmonella, Shigella, V. cholerae, E. coli O157, Enterotoxigenic E. coli (ETEC) lt/st, and Shiga-like toxin-producing E. coli (STEC) stx1/stx2 to determine necessary measures for verification of results to identify and trace outbreaks. Laboratories are responsible for following their state or local regulations for submission of clinical material or isolates on positive specimens to their state public health laboratories.

12. METHOD VALIDATION: IQCP. Startup Studies, Subsequent Proficiency Testing Material
13. REFERENCES:
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