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SUBJECT:   Xpert® vanA Assay
	1.    PRINCIPLE:


	The Cepheid Xpert vanA Assay performed in the GeneXpertR Dx System is a qualitative in vitro diagnostic test designed for rapid detection of the vanA gene sequence associated with vancomycin resistance in bacteria obtained from rectal and peri-rectal swab specimens from patients at risk for intestinal colonization with vancomycin-resistant bacteria. 
The test utilizes automated real-time polymerase chain reaction (PCR) to detect the vanA gene that is frequently associated with vancomycin-resistant enterococci (VRE). The Xpert vanA Assay is intended to aid in the recognition, prevention, and control of vancomycin-resistant organisms that colonize patients in healthcare settings. The Xpert vanA Assay is not intended to diagnose infections caused by vancomycin-resistant bacteria nor to guide or monitor treatment for vancomycin-resistant bacterial infections. 
Concomitant cultures are necessary to recover organisms for identification of vancomycin-resistant bacteria, antimicrobial susceptibility testing, and for epidemiological typing.
The GeneXpert Dx System automates and integrates sample purification, nucleic acid amplification, and detection of the target sequence in simple or complex samples using real-time PCR and RT-PCR assays. The system consists of an instrument, personal computer, and preloaded software for running tests and viewing the results. The system requires the use of single-use disposable cartridges that hold the PCR reagents and host the PCR process. Because the cartridges are self-contained, cross-contamination between samples is eliminated. For a full description of the system, see the GeneXpert Dx System Operator Manual.

The Xpert vanA Assay includes reagents for the detection of the vanA resistance gene as well as an internal sample processing control (SPC) to control for adequate processing of the target bacteria and to monitor the presence of inhibitor(s) in the PCR assay. The SPC also ensures the PCR conditions (temperature and time) are appropriate for the amplification reaction and that the PCR reagents are functional. The Probe Check Control (PCC) verifies reagent rehydration, PCR tube filling in the cartridge, probe integrity, and dye stability.


	2.    CLINICAL SIGNIFICANCE:


	Enterococci are Gram-positive facultative aerobic bacteria that are present in the human intestinal flora. Two of the most common species are Enterococcus faecium (E. faecium) and Enterococcus faecalis (E. faecalis). Enterococci reportedly account for over one third of infections within the ICU. Vancomycin-resistant enterococci (VRE) have become a major cause of nosocomial infections, particularly in transplant units and the ICU. Just like MRSA, VRE infections have been associated with increased morbidity, mortality, lengths of stay, and hospital costs. 
Recent data from the National Healthcare Safety network show that the number of device related VRE infections equals the number of methicillin-resistant Staphylococcus aureus device related infections.

The first isolates of enterococci resistant to the glycopeptide vancomycin were reported simultaneously from France and the United Kingdom in the late 1980s. Since then, the number of resistant isolates has increased steadily. There are currently six different known genes mediating vancomycin resistance; vanA, vanB, vanC, vanD, vanE and vanG, although subtypes of vanB and vanD also have been recognized. The two genes of greatest clinical importance are vanA (conferring high-level resistance to teicoplanin and vancomycin) and vanB (conferring moderate to high-level resistance to vancomycin and occasional resistance to teicoplanin). 
While the vanA determinant has been identified in nine U.S. isolates of Staphylococcus aureus and rare streptococcal species, the vanB gene appears to be more widely disseminated among a variety of intestinal anaerobic species. Thus, while the likelihood of recovering a vanA-containing enterococcus from a stool sample that is positive for vanA remains high per published studies, the predictive value of recovering vanB-containing enterococci from stool samples positive for vanB by PCR is much lower. This suggests that the use of a vanB PCR assay in the U.S. population, where the prevalence of vanB-containing enterococci is low, may lead to the unnecessary isolation of patients who would be incorrectly identified as VRE carriers by a vanB assay.

Colonization with VRE is usually acquired by susceptible hosts in an environment in which there is a high proportion of other patients colonized or infected with VRE (e.g., intensive care units, oncology units, etc.). Whether the colonization leads to infection or not depends on the virulence characteristics of the organism and the health status of the individual. Immunocompetent patients are at lower risk for infection than those individuals with weakened immune systems; however, both groups may develop infection following colonization.

The risk of VRE colonization has been attributed to the use of multiple antimicrobial classes including glycopeptides, third generation cephalosporins, beta-lactam/beta-lactamase inhibitor combinations, and antimicrobial agents with potent anti-anaerobic activity. The spread of VRE occurs through contact with colonized or infected individuals usually within a healthcare facility, although transmission in nursing homes has also been reported. Thus, many facilities, including pediatric hospitals are implementing active surveillance programs to identify carriers of VRE and to isolate them appropriately to reduce the transmission of the organism. As part of an active surveillance screening program peri-rectal or rectal swabs may be obtained from patients and tested for VRE at admission, once a week, after receipt of antimicrobial therapy, or upon discharge.
Active surveillance programs in conjunction with infection control interventions, including hand washing and placing patients in contact precautions, are important components for preventing transmission of VRE. The use of assays providing rapid results to identify patients who are VRE carriers is also an important factor for effective control and prevention of nosocomial outbreaks of VRE.


	3.   SPECIMEN:
A. COLLECTION AND PROCESSING:



· Rectal or Peri-rectal swab specimens are collected using the Copan swab following the standard collection procedures. 
· The specimen swabs are transported to the laboratory as soon as possible.
· The swab specimen can be stored for 24 hours at room temperature or up to 5 days at 2–8 °C before testing.

· Specimens may be tested after one freeze / thaw cycle.
	

	B.    REJECTION:


	· Inadequately labeled specimens will be rejected.
· Specimens from body sites other than rectal or peri-rectal are not acceptable for the Xpert vanA Assay. (perform aerobic culture)


	C.   STORAGE AND PRESERVATION:


	· Store the Xpert vanA cartridges and reagents at 2–28 °C.

· Do not use sample reagents or cartridges that have passed the expiration date.
· Do not use any sample reagent that has become cloudy or discolored.


	4.   REAGENTS, STANDARDS, AND CONTROLS:

The Xpert vanA kit contains sufficient reagents to process 10 specimens or quality control samples.
The kit contains the following:

· Xpert vanA Assay Cartridges with integrated reaction tubes -10

· Bead 1, Bead 2, and Bead 3 (freeze-dried) 1 per cartridge

· Reagent 1 3.0 mL per cartridge

· Reagent 2 (Sodium Hydroxide) 3.0 mL per cartridge

· Xpert vanA Assay Sample Reagent - 10

· Sample Reagent 1 x 1.7 mL
External controls include a negative and a positive control 
Negative control:  Enterococcus faecalis ATCC 29212

Positive control:   CE VRE-01 Van A (vancomycin-resistant Enterococcus faecium, vanA- purchased from Gibson Laboratories)

A.   PREPARATION:


	·  Xpert® vanA Assay cartridges are to be used at room temperature.
·  Xpert® vanA kit contains sufficient product to process 10 specimens or quality control samples.  


	B.   CONTROL PROCEDURE:

	External controls must be performed:

· on each new shipment and lot number and results recorded

· every 30 days and results recorded

· External QC must also be performed after each maintenance upgrade and results recorded

External controls include a negative and a positive control 
Negative control:  Enterococcus faecalis ATCC 29212

Positive control:   CE VRE-01 Van A (vancomycin-resistant Enterococcus faecium, vanA- purchased from Gibson Laboratories LLC, catalog #CeVRE-01)

  Internal QC is reviewed by each shift when testing is performed: 
Each test includes a Sample Processing Controls (SPC) and probe check (PCC). 
(The SPC and PCC are processed with each patient test and the patient result is only released by the GeneXpert® if these controls meet the validated acceptance criteria.)

***Should the negative control result in a Detected, Invalid or Error result, follow these troubleshooting steps:                                                                                                
· Rerun a new negative control.

· Cross check with a different lot number.
· Perform an environmental wipe test.
· Contact Cepheid Technical Services.



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

   Sample Processing Control (SPC)-The SPC ensures the sample was correctly processed. The SPC contains spores of Bacillus globigii in the form of a dry spore cake that is included in each cartridge to verify adequate processing of the sample bacteria. The SPC verifies that lysis of vancomycin-resistant bacteria has occurred if the organisms are present and verifies that specimen processing is adequate. This control also detects specimen-associated inhibition of the real-time PCR assay. 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 Dx System measures the fluorescence signal from the probes to monitor bead rehydration, reaction-tube filling, probe integrity and dye stability. Probe Check passes if it meets the assigned acceptance criteria.

	· Start the test within 30 minutes of adding the sample to the cartridge.
***Please remember when processing all samples to maintain a clean working environment.



	5.   EQUIPMENT:

A.   INSTRUMENTS:


	GeneXpert® Instrument System, 6-color GeneXpert® instrument, computer with proprietary GeneXpert® Software Version 4.3 or higher, barcode scanner, and appropriate GeneXpert® Instrument System operator manual.

Equipment maintenance includes:

Daily (day of testing):

1. Clean work area

2. Disinfect with DRNAse free

3. Disinfect with 70% alcohol x2

4. Keep module doors vertical

5. Throw away used cartridges

6. Maintain 2 inches’ clear space around GX

7. Dust Buster front & back of instrument

Weekly maintenance:

1. Reboot GX instrument

2. Reboot software & Computer

3. Disinfect GX surfaces

Monthly maintenance:

1. Archive runs

2. Purge tests

3. Replace fan filters (back of GX)

Quarterly Maintenance:

1. Disinfect cartridge Bay Interior (use gauze)

2. Disinfect plunger rod (use gauze)

3. Backup data base

Yearly:

1. Check annual instrument maintenance

2. ExpertCheck of GX (yearly or every 2000 runs per module – whichever comes first.



	B.   MICROSCOPIC EXAMINATIONS (AND REJECTIONS):


	Not applicable


	6.   PROCEDURE:

A.   PERFORMANCE:


	· Preparing the Cartridge
Note: Start the test within 30 minutes of preparing the cartridge.

· To add the sample to the cartridge:
1. Remove the cartridge and Sample Reagent from the package.

2. Remove one swab from the Copan transport container.

Note: Only one swab is required.

3. Insert the swab into the vial containing the Sample Reagent. Use a Kimwipe to minimize risks of contamination.

4. Hold the swab by the stem near the rim of the tube, lift the swab a few millimeters from the bottom of the tube and push the stem against the edge of the tube to break it. Make sure the swab is short enough to allow the cap to close tightly.

5. Close the lid and vortex at high speed for 10 seconds.

6. Open the cartridge lid. Using a clean transfer pipette (not supplied), transfer the entire contents of the Sample Reagent to the “S” chamber of the Xpert cartridge.

7. Close the cartridge lid.
· Starting the Test
· CHANGE GLOVES AT THIS POINT TO KEEP EVERYTHING CLEAN
· With clean gloves, sign into the GeneXpert System and create a test. 

· Click on “Create Test”, you will be prompted to scan the Sample Barcode. 
· After scanning the Sample Barcode, you will be prompted to scan the Cartridge Barcode. 
· Click “Start Test”.  Open the instrument module door with the blinking green light. Load the cartridge and close the door. There should be a click to indicate that the door is locked.  
6. The test starts and the green light stops blinking. When the test is finished, the light turns off.

7. Wait until the system releases the door lock before opening the module door and removing the cartridge.
8. Dispose of used cartridges and all used materials in the appropriate biohazard waste containers.
     9. When the test is finished the results will be found in the Interface of the LIS.  
     10. Verify that the correct patient is being reported.
     11.  Answer the result in the LIS.

· The Interface is in Soft Lab under Instrument Menu called GeneXpert Cepheid. In order to answer the test, click “Bridge to the Worklist”. 
· When you bridge over, it will ask: “Do you want to verify results with posting?”, you may say “yes” or “no”.

· If answering “no” you must verify all results in the worklist. 
12. Printing a report.


·  Negative:   Do not print a Lab Report.
·  Positive:    Print a Lab Report, and call the nursing unit to notify them of the critical value. 
·  Invalid X2:    Print a Lab Report. Call the nursing unit to notify them that this is not an                                            appropriate method due to possible inhibitors and suggest that they recollect for a VRE screen culture.

·  Decontaminate with DRNAse, then with 70 % Ethanol (Molecular) times 2.

****If more than one patient is being processed, 



CHANGE GLOVES BETWEEN EACH PATIENT!!!!!!

	B.   CALCULATIONS:


	Quality Management: The number of positives is periodically reviewed to evaluate for trends or spikes in resulting. The average percent is the total sum divided by the number of positive test results.


	C. INTERPRETATION OF RESULTS:



The results are interpolated by the GeneXpert Dx System from measured fluorescent signals and embedded calculation algorithms and will be shown in the View Results window. 
Possible instrument results are:
1. vanA POSITIVE 
vanA target DNA is detected.

• The vanA target has a Ct within the valid range and endpoint above the minimum setting.

• SPC – NA (not applicable); SPC is ignored since vanA target amplification may compete with this control

• Probe Check – PASS; all probe check results pass.
Positive Results reported as:

VRE SCREEN (VAN A GENE) * POSITIVE
Van A gene is associated with vancomycin-resistant enterococci (VRE).  CONTACT ISOLATION IS REQUIRED. Detection of DNA material does not infer the presence of viable organisms.
2. vanA NEGATIVE 
vanA target DNA are not detected. SPC meets acceptance criteria.

• vanA target DNA are not detected.

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

• Probe Check – PASS; all probe check results pass.

Negative Results reported as:

              VRE SCREEN (VAN A GENE) * NEGATIVE
  No VRE (Van A gene) detected by Real Time-Polymerase Chain Reaction. 

3. INVALID 
Presence or absence of vanA cannot be determined. Repeat test per the instructions in the Retest Procedure section below.
• SPC – FAIL; vanA target result is negative and the SPC Ct is not within valid range and endpoint below minimum setting.

• Probe Check – PASS; all probe check results pass.
4. ERROR

	Presence or absence of vanA cannot be determined. Repeat test per the instructions in the Retest Procedure section below.

• vanA – NO RESULT

• SPC – NO RESULT

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

*If the probe check is NA, the error is caused by the maximum pressure limit exceeding the acceptable range.
   5. NO RESULT
         Presence or absence of vanA cannot be determined. Repeat test per the instructions in the

        Retest Procedure section below.   
• vanA – NO RESULT

• SPC – NO RESULT

• Probe Check – NA (not applicable)
No Results, Invalid and Error Results reported as:

               VRE SCREEN (VAN A GENE) * INVALID
                   Invalid x 2; Presence or absence of the Van A gene cannot be detected by Real Time-                
          Polymerase Chain Reaction. Specimen cannot be evaluated by this method due to 
                      interfering substances or internal inhibition.


Reasons to Repeat the Assay

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

• An INVALID result indicates that the controls SPC failed. The sample was not properly processed or PCR is inhibited.

• An ERROR result indicates that the Probe Check control failed and the assay was aborted. Possible causes include: the reaction tube being filled improperly; a reagent probe integrity problem was detected; 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.

· Retest Procedure
· Repeat the test with a new swab sample. If retest fails, Call the nursing unit to notify them that this is not an appropriate method due to possible inhibitors and suggest that they recollect for a VRE screen culture.

	7.   QC PERFORMANCE POLICY:

External controls must be performed:

· on each new shipment and lot number and results recorded

· every 30 days and results recorded

· External QC must also be performed after each maintenance upgrade and results recorded

External controls include a negative and a positive control 
Negative control:  Enterococcus faecalis ATCC 29212

Positive control:   CE VRE-01 Van A (vancomycin-resistant Enterococcus faecium, vanA- purchased from Gibson Laboratories LLC, catalog #CeVRE-01)

  Internal QC is reviewed by each shift when testing is performed: 
Each test includes a Sample Processing Controls (SPC) and probe check (PCC). 
(The SPC and PCC are processed with each patient test and the patient result is only released by the GeneXpert® if these controls meet the validated acceptance criteria.)

***Should the negative control result in a Detected, Invalid or Error result, follow these troubleshooting steps:                                                                                                
· Rerun a new negative control.

· Cross check with a different lot number.
· Perform an environmental wipe test.
· Contact Cepheid Technical Services.
•   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 contains spores of Bacillus globigii in the form of a dry spore cake that is included in each cartridge to verify adequate processing of the sample bacteria. The SPC verifies that lysis of vancomycin-resistant bacteria has occurred if the organisms are present and verifies that specimen processing is adequate. The SPC also detects specimen-associated inhibition of the real-time PCR assay. 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 Dx System measures the fluorescence signal from the probes to monitor bead rehydration, reaction-tube filling, probe integrity and dye stability. Probe Check passes if it meets the assigned acceptance criteria.

· Start the test within 30 minutes of adding the sample to the cartridge.
***Please remember when processing all samples to maintain a clean working environment.

A.   CALIBRATION AND CALIBRATION VERIFICATION


  Performed yearly or after 2000 runs, whichever occurs first.
	

	B.   FAILURE/REMEDIAL ACTION:


· Rerun a new control.
· Cross check with a different lot number.
· Perform an environmental wipe test.

· Contact Cepheid Technical Services.

	

	8.   EXPECTED RESULTS:

A.   REPORTABLE RANGE:


	VRE SCREEN (VAN A GENE) * POSITIVE 
VRE SCREEN (VAN A GENE) * NEGATIVE

VRE SCREEN (VAN A GENE) * INVALID


	B.   REFERENCE RANGE:


	Not applicable


	C.   CRITICALVALUES:


          The Van A gene is associated with vancomycin-resistant enterococci (VRE). When the Van A gene is detected the patient is required to be placed in contact isolation. 

Call all initial inpatient detected Van A gene results to the nursing unit, so appropriate isolation precautions may be initiated.   
	

	9.   REPORTING RESULTS:

A.   NORMAL VALUES:


              VRE SCREEN (VAN A GENE) * NEGATIVE
	


	B.    CRITICAL VALUES:


	The Van A gene is associated with vancomycin-resistant enterococci (VRE). When the Van A gene is detected the patient is required to be placed in contact isolation. 

· Call all initial inpatient detected Van A gene results to the nursing unit, so appropriate isolation precautions may be initiated.  


	 10.   PROCEDURAL NOTES:
· Safety Data Sheets (SDS) are available at www.cepheid.com/tests-and reagents/literature/msds or www.cepheidinternational.com/

tests-and-reagents/literature/msds.
· The bovine serum albumin (BSA) in the beads within this product was produced exclusively from bovine plasma sourced in the United States. The manufacturing of the BSA is also performed in the United States. No ruminant protein or other animal protein was fed to the animals; the animals passed ante- and post-mortem testing. During processing, there was no commingling of the material with other animal materials.
· Treat all biological specimens, including used cartridges, as if capable of transmitting infectious agents. All biological specimens should be treated with standard precautions.

· Follow standard safety procedures for working with chemicals and handling biological samples.
· The Xpert vanA Assay does not provide susceptibility results. A separate specimen aliquot and additional time is required to culture and perform susceptibility testing.
· Do not substitute Xpert vanA sample reagents with other sample reagents.
· Do not open the Xpert vanA cartridge lid except when adding sample or performing a retest.
· Do not use a cartridge that has been dropped or shaken after you have added the sample.
· Do not use a cartridge that has a damaged (e.g., bent or broken) reaction tube.
· Each single-use Xpert vanA cartridge is used to process one test. Do not reuse spent cartridges.
· Dispose of all waste in biohazard containers.
· Store the Xpert vanA kit at 2–28 °C.
· Reagent 2 contains sodium hydroxide, which is corrosive to eyes and skin requiring eye and skin protection.
A.    BACKUP FOR INOPERABLE SYSTEM


	Perform culture or Send to reference laboratory.


	B.   REFERRAL OF SPECIMENS:


	Submit specimen to reference testing area.


	C.   SUBMISSION/HANDLING OF REFERRAL SPECIMENS:

	


Submit specimen to reference testing area.
	11.    LIMITATIONS AND INTERFERRING SUBSTANCES:


	· Treat all biological specimens, including used cartridges, as if capable of transmitting infectious agents. 
· All biological specimens should be treated with standard precautions.
· Follow standard safety procedures for working with chemicals and handling biological samples.
· The Xpert vanA Assay does not provide susceptibility results. A separate specimen aliquot and additional time is required to culture and perform susceptibility testing.
· Do not substitute Xpert vanA sample reagents with other sample reagents.
· Do not open the Xpert vanA cartridge lid except when adding sample or performing a retest.
· Do not use a cartridge that has been dropped or shaken after you have added the sample.
· Do not use a cartridge that has a damaged (e.g., bent or broken) reaction tube.
· Each single-use Xpert vanA cartridge is used to process one test. Do not reuse spent cartridges.
· Dispose of all waste in biohazard containers.
· Store the Xpert vanA kit at 2–28 °C.
· Reagent 2 contains sodium hydroxide, which is corrosive to eyes and skin requiring eye and skin protection.


· Sixteen exogenous substances occasionally used or found in stool were tested for interference with the Xpert vanA Assay. The substances tested are listed below. None of the 16 substances tested showed detectable interference for vanA. However, Hydrocortisone cream (1 % Hydrocortisone) and Pepto-BismolR (1 – 5% Bismuth subsalicylate) may slightly interfere with the XpertvanA Assay. When tested in the Interference study, Hydrocortisone cream and Pepto-BismolR resulted in slightly higher Ct values relative to the buffer control.
· Tested and Showing No Assay Interference for vanA
a. Whole Blood                   b.   Vaseline

c. Mucin (porcine)              d.   Dulcolax®

e. Kaopectate®                   f.    Preparation H® Portable Wipes

g. Imodium®                      h.   Vancomycin

i. Fluka                               j.    Metronidazole

k. Actavis                            l.    Fecal fats

m. Anusol® Plus                 n.   K-Y Jelly/Gelée®

o.  E-Z-HDTM High Density Barium Sulfate for suspension

p.  Pepto-Bismol®

	12.    METHOD VALIDATION:


	6-1-2018 thru 8-1-2018
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