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	PRINCIPLE: 
Influenza viruses are classified into types A, B, and C, the first two of which cause the most human infections.  Influenza A is the most common type of influenza virus in humans, and is generally responsible for seasonal flu epidemics and potentially can cause pandemics.  Influenza A viruses can also infect animals such as birds, pigs, and horses.  Infections with influenza B virus are generally restricted to humans and cause epidemics more rarely
Active surveillance programs in conjunction with infection control precautions are important components for preventing transmission of influenza.  The use of assays that provide rapid results to identify and differentiate the infecting agent in patients infected with seasonal influenza is also an important factor for effective control, proper choice of treatment, and prevention of widespread outbreaks of influenza.

The Xpert Xpress Flu Assay is an automated in vitro diagnostic test for qualitative detection of influenza A and influenza B.  The assay is performed on Cepheid GeneXpert® Instrument Systems. 

The GeneXpert Instrument Systems automate and integrate sample extraction, nucleic acid purification and amplification, and detection of target sequences from clinical specimens by using reverse transcription (conversion of RNA templates into DNA) followed by real-time PCR. The primers and probes in the Xpert Xpress Flu Assay are designed to amplify and detect unique sequences in the genes that encode the following proteins: influenza A matrix (M), influenza A basic polymerase (PB2), influenza A acidic protein (PA), influenza B matrix (M), and influenza B non-structural protein (NS).

The GeneXpert systems consist of an instrument, personal computer, and preloaded software for running tests and viewing the results. Each test requires the use of a single-use disposable GeneXpert cartridge that contains target-specific reagents and carries out the RT-PCR and PCR processes. Because the cartridges are self-contained, the risk of cross-contamination between

samples is minimized. For a full description of the systems, refer to the appropriate GeneXpert Dx System Operator Manual or GeneXpert Infinity System Operator Manual.

The Xpert Xpress Flu Assay includes reagents for the detection and differentiation of influenza A and influenza B viral RNA directly from NP swab specimens from patients with signs and symptoms of respiratory tract infection. A Sample Processing Control (SPC) and a Probe Check Control (PCC) are also included in the cartridge. The SPC is present to control for adequate

extraction and processing of the target sequences and to monitor for the presence of inhibitors in the PCR reaction. The PCC verifies reagent rehydration, PCR tube filling in the cartridge, probe integrity, and dye stability.

The Xpert Xpress Flu Assay has an Early Assay Termination (EAT) function that enables early result reporting. EAT is activated when the pre-determined threshold for a positive test result is reached before the full 40 PCR cycles have been completed.
SPECIMEN COLLECTION:

NA/W or NP swab specimens can be collected following laboratory standard procedures and placed into Universal Transport Medium (3 mL UTM tubes).  

Specimens should be transported at 2–8 °C.  

Specimens can be stored at room temperature (15–30 °C) for up to 24 hours and refrigerated (2–8 °C) up to seven days until testing is performed.

Proper specimen collection, storage, and transport are critical to the performance of this test.
REAGENTS:
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The Xpert Flu Assay kit contains sufficient reagents to process 10 specimens or quality control samples.  The kit contains the following:
 Xpert Xpress Flu Assay Cartridges with Integrated Reaction Tubes 10

• Bead 1, Bead 2, and Bead 3 (freeze-dried) 1 of each per cartridge

• Lysis Reagent (Guanidinium thiocyanate) 1.5 mL per cartridge

• Binding Reagent 1.5 mL per cartridge

• Elution Reagent 3.0 mL per cartridge

Disposable 300 μL Transfer Pipettes 1 bag of 12 per kit

CD 1 per kit

• Assay Definition Files (ADF)

• Instructions to import ADF into GeneXpert software

• Package Insert
Storage and Handling 
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 Store the Xpert Flu Assay cartridges at 2–28 ºC until the expiration date provided on the label.
· Do not open a cartridge until you are ready to perform testing. 

· Do not use cartridges that have passed the expiration date.

· Do not use a cartridge that has leaked. 
Materials Available but Not Provided 

· Nasal Collection Kit, Cepheid catalog # NASL-100N-100.

· • Inactivated virus controls from ZeptoMetrix (Buffalo, NY), catalog #NATCXVA9-6C (Coxsackie virus) as an external negative control, and catalog # NATFLUAB-6C (NATtrol Influenza A/B) as an external positive control.

Warnings and Precautions 
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 Treat all biological specimens, including used cartridges, as if capable of transmitting infectious agents.  Because it is often impossible to know which might be infectious, all biological specimens should be treated with standard precautions. Guidelines for specimen handling are available from the U.S. Centers for Disease Control and Prevention4,5 and the Clinical and Laboratory Standards Institute (formerly National Committee for Clinical Laboratory Standards).6
· If infection with a novel influenza A virus is suspected based on current clinical and epidemiological screening criteria recommended by public health authorities, specimens should be collected with appropriate infection control precautions for novel virulent influenza viruses and sent to state or local health departments for testing. Viral culture should not be attempted in these cases unless a BSL 3+ facility is available to receive and culture specimens.

· Follow safety procedures for working with chemicals and handling biological samples. 

· Do not allow Lysis Reagent, which contains guanidinium thiocyanate to contact sodium hypochlorite (bleach) solution. This mixture can produce a highly toxic gas.
Assay/Reagent
· Do not substitute Xpert Xpress Flu Assay reagents with other reagents.

· Do not open the Xpert Xpress Flu Assay cartridge lid except when adding sample.

· Do not use a cartridge that has been dropped after removing from the kit or shaken after the cartridge lid has been opened.

· Shaking or dropping the cartridge after opening the lid may yield false or non-determinate results.

· Do not place the sample ID label on the cartridge lid or on the barcode label.

· Do not use a cartridge that has a damaged reaction tube.

· Each single-use Xpert Xpress Flu Assay cartridge is used to process one test. Do not reuse spent cartridges.

· A single-use disposable pipette is used to transfer one specimen. Do not reuse spent disposable pipettes.

· Do not use a cartridge if it appears wet or if the lid seal appears to have been broken.
PROCEDURE:

Important Start the test within 30 minutes of adding the sample to the cartridge.
· Specimens should be processed in the Molecular Hood away from other specimens. 

· The specimen must be handled to minimize aerosolization. 

· Specimens should be handled individually to prevent cross contamination during processing 

· Gloves must be worn and frequently changed during the processing especially when transitioning from molecular hood to testing area.

For NP swab specimens

· Remove the cartridge from the package. 

· Mix specimen by inverting the UTM tube five times.

· Open the cartridge lid.  Using a clean 300uL transfer pipette (supplied), transfer 300 µL (one draw) of the specimen from the UTM to the sample chamber by expressing the fluid into the large opening in the cartridge. 

· Close the cartridge lid.
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For NA/W specimens

· Using a clean 300 µL transfer pipette (supplied), transfer 600 uL of the sample (by pipetting 300 µL twice) into the 3 mL UTM tube and then cap the tube.

· Mix specimen by inverting the tube five times.

· Remove the cartridge and reagents from the package

· Open the cartridge lid.  Using a clean 300 uL transfer pipette (supplied), transfer 300 uL of the diluted specimen to the chamber with large opening in the cartridge.

· Close the cartridge lid.

Starting the Test
This section lists the basic steps for running the test.  For detailed instructions, see the GeneXpert Dx System Operator Manual Turn on the computer, and then turn on the GeneXpert Instrument System. 

· In the GeneXpert System window, click Create Test 


· Type the sample ID.  Make sure you type the correct sample ID.
The sample ID is associated with the test results and is shown in the View Results
window and all the reports   

· Scan the barcode on the Xpert Xpress Flu Assay cartridge.  Using the barcode information, the software automatically fills the boxes for the following fields: Select Assay, Reagent Lot ID, Cartridge SN, and Expiration Date.

· Click Start Test  

· For the GeneXpert Dx Instrument: 

           a. Open the instrument module door with the blinking green light and load the cartridge.

           b. Close the door.  The test starts and the green light stops blinking.  When the test is
               finished, the light turns off.

           c. Wait until the system releases the door lock before opening the module door and
               removing the cartridge

           d. Dispose of used cartridges in an appropriate biohazardous specimen waste container.

Viewing and Printing Results 

· Click the View Results icon to view results.

· Upon completion of the test, click the Report button of the View Results screen to view and/or generate a pdf report file.
· For detailed instructions on how to view and print the results, see the GeneXpert Dx System Operator Manual. 
REPORTING RESULTS

When resulting in LIS, the following mnemonics are used:
Negative result:

· Aneg            

· Bneg
Positive result:  

· Apos
· Bpos
QUALITY CONTROL:

Each test includes a Sample Processing Control (SPC) and Probe Check Control (PCC). 

Sample Processing Control (SPC) - Ensures the sample was correctly processed. The SPC is an Armored RNA® in the form of a dry bead that is included in each cartridge to verify adequate processing of the sample virus.  The SPC verifies that lysis of influenza virus has occurred if the organism is present and verifies that the specimen processing is adequate.  Additionally this control detects specimen-associated inhibition of the RT-PCR and PCR reactions.  The SPC should be positive in a negative sample and can be negative or positive in a positive sample.  The SPC passes if it meets the validated acceptance criteria.

Probe Check Control (PCC) - Before the start of the PCR reaction, the GeneXpert Instrument System measures the fluorescence signal from the probes to monitor bead rehydration, reaction tube filling, probe integrity and dye stability.  The PCC passes if it meets the validated acceptance criteria. 

External Controls - External controls should be performed on each lot # /shipment and after instrument calibration. The controls include known External Controls and/or a known Positive and Negative Patient.  Complete the appropriate page in the Quality Control Book.

· Inactivated virus controls from ZeptoMetrix, catalog # NATFLUA/B-6MC and catalog # NATFLUAH1N1-MC as external positive controls, and catalog # NATCXVA9-MC (Coxsackie virus) as an external negative control.
· NatROL Influenza A/B Positive Control

· NATrol Influenza Negative Control

*Commercially prepared controls purchased from ZeptoMetrix Corporation  

The NATrol influenza controls are formulated with purified, intact virus particles that have been chemically modified to render them non-infectious and refrigerator stable.  

NATrol controls should be stored at 2-8 

Instructions for use with the Xpert Xpress FLU Assay

· Open the cartridge lid. Vortex NATrol sample for 5-10s and using a clean transfer pipette (supplied with Xpert FLU), transfer 300 ul to the sample chamber of the cartridge.
· Close cartridge lid
· Proceed with the GeneXpert procedure.
Interpretation of Results:
The Xpert Xpress Flu Assay has two channels (Flu A 1 and Flu A 2) to detect most influenza A strains. All influenza A strains

detected by the Xpert Xpress Flu Assay are reported as Flu A POSITIVE. The Xpert Xpress Flu Assay requires either the

Flu A 1 or Flu A 2 channel to be positive in order for a Flu A POSITIVE test result to be reported. Table 1 below lists all the

possible test results for Flu A.

Table 1. Possible Test Results for Flu A for Flu A 1 and Flu A 2 Channels

POS 

Flu A Test Result
Flu A 1 Channel
Flu A 2 Channel

Flu A POSITIVE

POS
POS/NEG
Flu A POSITIVE

POS/NEG
POS

Flu A NEGATIVE
NEG
NEG
The results reported from testing with the Xpert Xpress Flu Assay are interpreted automatically by the GeneXpert Instrument System from measured fluorescent signals and embedded calculation algorithms and are clearly shown in the View Results window. All the possible results are shown in Table 2.
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Result Text FluA1 FuAZz FluB spc
Flu A POSITIVE; POS POSINEG NEG POSINEG
Flu B NEGATIVE POSINEG POS
Flu A POSITIVE; POS POSINEG POS POSINEG
Flu B POSITIVE POSINEG POS

Flu A NEGATIVE;

Flu B POSITIVE. NEG NEG POS POSINEG

Flu A NEGATIVE;

Flu B NEGATIVE NES NES NES Fos
INVALID NEG NEG NEG NEG
ERROR NORESULT | NORESULT | NORESULT | NORESULT

NO RESULT NORESULT | NORESULT | NORESULT | NORESULT





Result
Interpretation
Flu A POSITIVE;

Flu B NEGATIVE
Flu A target RNA is detected; Flu B target RNA is not detected.

• The Flu A target has a Ct within the valid range and endpoint above the threshold setting.

• SPC – NA (not applicable); SPC is ignored because the Flu A target amplification may compete

with this control.

• Probe Check – PASS; all probe check results pass
Flu A NEGATIVE;

Flu B POSITIVE
Flu A target RNA is not detected; Flu B target RNA is detected.

• The Flu B target has a Ct within the valid range and endpoint above the threshold setting.

• SPC – NA (not applicable); SPC is ignored because the Flu B target amplification may compete

with this control.

• Probe Check – PASS; all probe check results pass
Flu A POSITIVE;

Flu B POSITIVE **
Flu A target RNA is detected; Flu B target RNA is detected.

• The Flu A target has a Ct within the valid range and endpoint above the threshold setting.

• The Flu B target has a Ct within the valid range and endpoint above the threshold setting.

• SPC – NA (not applicable); SPC is ignored because the Flu A and Flu B target amplification

may compete with this control.

• Probe Check – PASS; all probe check results pass
Flu A NEGATIVE;

Flu B NEGATIVE
Flu A target RNA is not detected; Flu B target RNA is not detected.

• Flu A and Flu B target RNAs are not detected.

• SPC – PASS; SPC has a Ct within the valid range and endpoint above the threshold setting.

• Probe Check – PASS; all probe check results pass.
INVALID
SPC does not meet acceptance criteria. Presence or absence of the target RNAs cannot be determined. Retest procedure.

ERROR
Presence or absence of Flu A and/or Flu B target RNA cannot be determined. Repeat test.

• Flu A – NO RESULT

• Flu B – NO RESULT

• SPC – NO RESULT

• Probe Check – FAIL*; all or one of the probe check results fail.

* If the probe check passed, the error is caused by the maximum pressure limit exceeding the

acceptable range or by a system component failure.
NO RESULT
Presence or absence of Flu A and/or Flu B target RNA cannot be determined. Repeat test

according to the instructions in Section 17.2, Retest Procedure. A NO RESULT indicates that

insufficient data were collected. For example, the operator stopped a test that was in progress or

a power failure occurred.

• Flu A – NO RESULT

• Flu B – NO RESULT

• SPC – NO RESULT

• Probe Check – NA (not applicable)
**  Note: Because the incidence of co-infection with Influenza A and Influenza B viruses is low, it is recommended that specimens undergo repeat testing if nucleic acids from both analytes are detected in a single specimen. Repeat test according to the instructions in Retest procedure.

Reasons to Repeat the Assay

If any of the test results mentioned below occur, repeat the test according to instructions in the Retest Procedure section below.

• An INVALID result indicates that the control SPC failed. The sample was not properly processed, PCR is inhibited or the sample was not properly collected.
• An ERROR result could be due to, but not limited to, Probe Check Control failed or the maximum pressure limits were exceeded.
• A NO RESULT indicates that insufficient data were collected. For example, the operator stopped a test that was in progress or a power failure occurred.
• Because the incidence of co-infection with Influenza A and Influenza B viruses is low, it is recommended that specimens undergo repeat testing if nucleic acids from both analytes are detected in a single specimen. Repeat testing.
Retest Procedure

For retest of an indeterminate result, use a new cartridge (do not re-use the cartridge). Use 300 uL of the left over specimen from the original transport medium tube.
· Remove a new cartridge from the package.

· Mix the specimen by inverting the tube five times. 

· Open the cartridge lid.  Using a clean 300 μL transfer pipette (supplied), transfer 300 μL of the sample to the chamber with large opening in the cartridge.

· Close the cartridge lid
LIMITATIONS:
• Results from the Xpert Xpress Flu Assay should be interpreted with other laboratory and clinical    data available to the clinician.

• Erroneous test results might occur from improper specimen collection; failure to follow the recommended sample collection, handling, and storage procedures; technical error; sample mix-up; or because the number of organisms in the specimen is too low to be detected by the test. Careful compliance with the instructions in this insert is necessary to avoid erroneous results.

• False negative results may occur if virus is present at levels below the analytical limit of detection.

• Negative results do not preclude influenza virus infection and should not be used as the sole basis for treatment or other patient management decisions.

• The Xpert Xpress Flu Assay uses EAT. In the event of a mixed Flu A and Flu B infection where one target crosses the cycle threshold >5 cycles prior to the other target, the target with the higher titer of the two infections will be reported as POSITIVE and the lower titer target will be reported as NEGATIVE.

• Positive and negative predictive values are highly dependent on prevalence. The assay performance was established during the 2015-2016 influenza season. The performance may vary depending on the prevalence and population tested.

• This test is a qualitative test and does not provide the quantitative value of detected organism present.

• This test has not been evaluated for patients without signs and symptoms of influenza infection.

• This test has not been evaluated for screening of blood or blood products for the presence of influenza..

• This assay has not been evaluated for immunocompromised individuals.

• Recent patient exposure to FluMist® or other live attenuated influenza vaccines may cause inaccurate positive results.

• Although this test has been shown to detect A/H1N1 (pre-2009 pandemic), A/H7N9 (detected in China in 2013) and A/H3N2v viruses cultured from positive human respiratory specimens, the performance characteristics of this device with

clinical specimens that are positive for the A/H1N1 (pre-2009 pandemic), A/H7N9 (detected in China in 2013) and A/H3N2v viruses have not been established.

• This test is not intended to differentiate Influenza A subtypes or Influenza B lineages. If differentiation of specific influenza subtypes and strains is needed, additional testing, in consultation with state or local public health departments, is required
TROUBLESHOOTING

Refer to  the GeneXpert Dx System Operator Manual, Chapter 11, for a list of error messages, possible causes, and solutions. 

Under some troubleshooting scenarios, you might need to restart the system. Refer to Section 2.12, Restarting the System, in the GeneXpert Dx System Operator Manual for detailed instructions.
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