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SUBJECT:   GenXpert® SA Nasal Complete
	1.    PRINCIPLE:



The Cepheid® Xpert SA Nasal Complete Assay performed in the GeneXpert® Dx System is a qualitative in vitro diagnostic test designed for rapid detection of Staphylococcus aureus (SA) and methicillin-resistant Staphylococcus aureus (MRSA) from nasal swabs in patients at risk for nasal colonization. The test utilizes automated real-time polymerase chain reaction (PCR) to detect MRSA/SA DNA. The Xpert SA Nasal Complete Assay is intended to aid in the prevention and control of MRSA/SA infections in healthcare settings.
 The Xpert SA Nasal Complete Assay is not intended to diagnose, guide or monitor treatment for MRSA/SA

infections, or provide results of susceptibility to methicillin. A negative result does not preclude MRSA/SA nasal colonization. Concomitant cultures are necessary to recover organisms for epidemiological typing or for further susceptibility testing.
	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 minimized. For a full description of the system, see the GeneXpert Dx System Operator Manual.
The Xpert SA Nasal Complete Assay includes reagents for the detection of MRSA and SA. A sample processing control (SPC) and a Probe Check Control (PCC) are also included. The SPC is present to control for adequate processing of the target bacteria and to monitor the presence of inhibitor(s) in the PCR reaction. The PCC verifies reagent rehydration, PCR tube filling in the cartridge, probe integrity, and dye stability.

The Cepheid Xpert SA Nasal Complete Assay is a rapid, automated diagnostic test for qualitative detection of proprietary sequences for the staphylococcal protein A (spa) gene, the gene for methicillin resistance (mecA), and the staphylococcal cassette chromosome mec (SCCmec) inserted into the SA chromosomal attB site, from nares specimens of patients at risk for nasal colonization.
Note: 

٭٭Inhibitory effects on the SA Nasal Complete Assay resulting in invalid test results were observed in the presence of inhaled nasal steroids Flonase and Nasonex in negative samples at concentrations greater than 5% (v/v) and 10% (v/v) respectively.

٭٭Inhibitory effects on the SA Nasal Complete Assay resulting in false negative test results were observed in the presence of inhaled nasal steroids Flonase and Nasonex in each MRSA isolate at concentrations greater than 1% (v/v) and 5% (v/v) respectively.
٭٭There may be an association with false positive results in specimens containing blood.



	2.    CLINICAL SIGNIFICANCE:


	Staphylococcus aureus (S. aureus) is a well-documented human pathogen that causes both community- and healthcare-associated infections. The infections range in severity from uncomplicated skin wounds to life-threatening illnesses including endocarditis, sepsis, and osteomyelitis. S. aureus continues to be a major cause of morbidity and mortality in a variety of healthcare institutions, including hospitals and long term care facilities. Nasal carriers of S. aureus are at increased risk for health-care associated infections with this organism; overall, more than 80% of health-care associated S. aureus infections can be traced to an endogenous source. 
More specifically, 20 to 30% of surgical-site infections are caused by S. aureus and over half of these arise from endogenous flora. S. aureus infections are usually acute and elicit a large inflammatory response. If untreated, the infection may spread to surrounding tissue or the bloodstream, which may lead to infections in multiple organs. Some of the more serious infections produced by S. aureus are bacteremia, pneumonia, osteomyelitis, acute endocarditis, toxic shock syndrome, myocarditis, pericarditis, meningitis, chorioamnionitis, scalded skin syndrome, and abscesses of the muscle, urogenital tract, central nervous system, and various intra-abdominal organs.

In the early 1950s, acquisition and spread of beta-lactamase-producing plasmids thwarted the effectiveness of penicillin for treating S. aureus (SA) infections. In 1959, methicillin, a synthetic penicillin, was introduced. However, by 1960, methicillin-resistant S.aureus (MRSA) strains were identified. This was determined to be the result of S. aureus acquiring the mecA methicillin resistance gene. In the United States today, MRSA is responsible for approximately 25% of healthcare-associated infections and reports of community-acquired MRSA are increasing, resulting in significant morbidity and mortality. Attributable mortalities of 33% and 16% have been reported for MRSA and methicillin-sensitive S. aureus bacteremias, respectively. There are also rising cost concerns for MRSA infections. In attempts to limit the spread of these infections, control strategies and policies are being developed and implemented in healthcare settings. 
Controlling MRSA is a primary focus of most hospital infection control programs. Currently, the standard method for detecting MRSA and SA is culture, which is very laborious and can require several days to generate a definitive result. Results from a recent, well-controlled, multi-center clinical trial, showed that rapid identification of S. aureus nasal carriers using real-time PCR, followed by immediate implementation of procedures to decolonize nasal and extranasal sites can reduce the number of surgical-site S. aureus infections acquired in the hospital by nearly 60%.


	3.   SPECIMEN:
A. COLLECTION AND PROCESSING:



       To obtain adequate specimen (for NASAL swabs ONLY), follow the instructions in this section closely. 
1. Open the Cepheid Collection Device (Copan swab) by peeling back the outer packaging.
a) Remove the specimen transport tube, remove the cap.

b) Insert the double headed swab into the plastic transport tube.

c) Snap the cap closed. By doing this the swabs will be moistened by the media contained in the sponge at the bottom of the transport tube.

d) The swabs are now ready for specimen collection.
2. Ask the patient to tilt his/her head back.  Insert moistened swabs approximately 1–2 cm into each nostril. 

3. Rotate the swabs against the inside of the nostril for 3 seconds.  Apply slight pressure with a finger on the outside of the nose to help assure good contact between the swab and the inside of the nose.

4. Using the same swabs, repeat for the second nostril, trying not to touch anything but the inside of the nose.

5. Place the swabs back into the plastic transport tube.  The swabs should go all the way into the tube until they rest on top of the sponge at the bottom of the tube.  Make sure the red cap is on tightly. 
 Note: the swabs should stay attached to the red cap at all times.
6. Label the plastic transport tube with complete patient identification and send to the laboratory.
7. Store swab specimen at room temperature (15-30ºC) if it will be processed within 24 hours, otherwise store swab at 2-8ºC.  The swab specimen is stable up to 5 days when stored at 2-8ºC.
	

	B.    REJECTION:


	1. Inadequately labeled specimens will be rejected.

2. Specimens from body sites other than NASAL.

3. Patient is currently on (or recent course of) antibiotic therapy effective for MRSA.
4. Previous positive MRSA screen by PCR method within last 30 days.    


	C. STORAGE AND PRESERVATION:



• Store the Xpert SA Nasal Complete cartridges and reagents at 2 – 28°C.

• Do not use reagents or cartridges that have passed the expiration date.

• Do not open a cartridge lid until you are ready to perform testing.

• Do not use any reagent that has become cloudy or discolored.

• Use the cartridges within 2 weeks of opening the foil package.
	

	4.   REAGENTS, STANDARDS, AND CONTROLS:
A. PREPARATION:



1. Xpert SA Nasal Complete cartridges are to be used at room temperature.
2. The Xpert SA Nasal Complete Assay kit contains sufficient reagents 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.

External controls—– 
Control organisms:

a) MRSA ATCC 700699 (positive control MRSA)

b) MSSA ATCC 25923 (positive control MSSA)

c) Staph epidermidis ATCC 12228 (negative control).

1) Make a 0.5 McFarland of each control organism.

2) Prepare serial dilutions as follows:

a) Place 1000µl of sterile 0.45% saline into a test tube, remove 100µ1, then add 100µl of the 0.5 McFarland suspension for each control. This equals 1:10 dilution.

b) Place 1000µl of sterile 0.45% saline into a test tube, remove 100µ1, then add 100µl of the 1:10 dilution for each control. This equals 1:100 dilution.

c) Place 1000µl of sterile 0.45% saline into a test tube, remove 100µ1, then add 100µl of the 1:100 dilution for each control. This equals 1:1000 dilution.

d) Place 1000µl of sterile 0.45% saline into a test tube, remove 100µ1, then add 100µl of the 1:1000 dilution for each control. This equals 1:10,000 dilution.
3) Place Copan swab into the 1:10,000 suspension. Let sit for 1 minute, then remove and recap swab. Final dilution is 1:100,000.

4) Follow Xpert Testing procedure from here.

Note:  A working stock of control swabs (the 1:100,000 dilution) are stored in the -70º Freezer. 
When Creating the Test in the GeneXpert System, click on “Create Test”, you will be prompted to scan the Sample Barcode on the Xpert MRSA cartridge.  It will then prompt you to put in a specimen ID.  To put in an identifier for the specimen, click on Manual Entry.  Type in S aureus ATCC 700699, S aureus ATCC 25923, or Staph epi ATCC 12228 (neg).
***Should the negative control result in a positive or equivocal result, follow these troubleshooting  steps:                                                                                                
1. Rerun the negative control isolate.

2. Resub a fresh negative QC isolate.
3. Perform an environmental wipe test.
4. Cross check with a different lot number.
5. Contact Cepheid Technical Services.
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.

Sample Processing Control (SPC) — Ensures the sample was processed correctly. 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 Xpert SA Nasal Complete Assay sample. The SPC verifies that lysis of S. aureus has occurred, if the organisms are present, and verifies that specimen processing is adequate. Additionally, this control ensures the PCR reaction conditions (temperature and time) are appropriate for the amplification reaction and that the PCR reagents are functional, and 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. 
	5.   EQUIPMENT:
a. Printer (See GeneXpert® Dx System Operator Manual for compatibility guidelines) 

b. Cepheid Sample Collection Device (part number 900-0370) 

c. Vortex mixer 

d. Disposable, sterile transfer pipettes
e. Sterile gauze
Equipment maintenance includes:

Daily (day of testing):

1. Clean work area

2. Disinfect with DNAse/RNase

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

Monthly Maintenance:

1. Wipe test
2. Archive runs
3. Disinfect GX surfaces

4. Disinfect cartridge Bay Interior (use gauze)

5. Disinfect plunger rod (use gauze)

6. Clean air filter fans

Yearly:

1. Delete runs

2. Save archived data to CD

3. Print system log report

4. Calibration of GX (yearly or every 2000 runs per module – whichever comes first.

A.   INSTRUMENTS:


	GeneXpert® Dx System (catalog number varies by configuration): GeneXpert® instrument, computer, barcode wand reader and Operator Manual.


	B.   MICROSCOPIC EXAMINATIONS (AND REJECTIONS):


	Not applicable


	6.   PROCEDURE:
A. PERFORMANCE:



Procedure

***Please remember when processing a sample be sure to keep things as clean as possible.

1) Always start out with WEARING A NEW CLEAN PAIR OF GLOVES.

2) After the cartridge is removed from the package, open the elution vial.  Remove the swabs from the culturette.  Carefully remove only one swab by holding the red cap and grabbing one swab at the very top to remove.
Important: Start the test within 15 minutes of adding the specimen to the cartridge.
Note: Use only one of the swabs.  The second swab is required for repeat testing.

3) Place the swab in the elution vial and break swab by using a Kimwipe at the scored position and discard as Biohazard waste.  CHANGE GLOVES AT THIS POINT TO KEEP EVERYTHING CLEAN.  Recap elution vial and vortex for 10 seconds.
4) [image: image1.png]Open the cartridge lid. Using a sterile pipette, pull up the specimen from the elution vial and transfer the entire contents of the Elution Reagent to the large notched opening  in the Xpert SA Nasal Complete Assay cartridge. Close the cartridge lid.     See Figure 1.



Sample (large opening )
Figure 1. Xpert SA Nasal Complete Assay Cartridge (Top View)
5) When finished, create the test in the GeneXpert System.  When Creating the Test in the GeneXpert System, 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”.  Whichever module door is designated, wait until the green light begins to blink.  Load the cartridge in the module and close door.  There should be a click to indicate that the door is locked.  

6) The total time of the tests takes approximately 65 minutes.  

7) When the test is finished the results will be found in the Interface of the LIS.  Verify that the correct patient is being reported.

8) Answering  the result in the LIS.   

a) The Interface is located in the Soft Lab under Instrument Menu called GeneXpert Cepheid. In order to answer the test click “Bridge to the Worklist”. 

b) When you bridge over, it will ask: “Do you want to verify results with posting?”, you may say “yes” or “no”.

c) If answering “no” you must verify all results in the worklist. 

d) Printing a report.   • Negative:   Do Not print a Lab Report.

 • Positive for MRSA:    Print a Lab Report, and call the nursing unit to initiate isolation procedures.
 • 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 that they will need to recollect for a MRSA nasal screen culture.
e)   Finally, 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:


	Not Applicable


	C.   INTERPRETATION OF RESULTS:


	The results are interpreted automatically by the GeneXpert Dx System from measured fluorescent signals and embedded calculation algorithms and are shown in the View Results window. The possible results are:

a) MRSA screen RT – PCR      NEGATIVE 

MRSA target  DNA NOT DETECTED 

by Real Time – Polymerase Chain Reaction     

A MRSA NEGATIVE, test does not preclude MRSA nasal colonization.

SA SCREEN RT – PCR       NEGATIVE

        Staphylococcus aureus (SA) target DNA NOT DETECTED 

 by Real Time – Polymerase Chain Reaction     

SA NEGATIVE test result does not preclude SA nasal colonization.

b) MRSA screen RT – PCR      NEGATIVE 

MRSA target  DNA NOT DETECTED 

by Real Time – Polymerase Chain Reaction     

A MRSA NEGATIVE, test does not preclude MRSA nasal colonization.

SA SCREEN RT – PCR       POSITIVE                    AB
        Staphylococcus aureus (SA) target DNA  DETECTED 

 by Real Time – Polymerase Chain Reaction     

A positive test result does not necessarily indicate the presence of viable organisms. It is however presumptive for the presence of SA DNA.

c) MRSA screen RT – PCR      POSITIVE                    AB 

MRSA target  DNA  DETECTED 

by Real Time – Polymerase Chain Reaction     

A positive test result does not necessarily indicate the presence of viable organisms. It is however presumptive for the presence of MRSA DNA.

SA SCREEN RT – PCR       POSITIVE                    AB
        Staphylococcus aureus (SA) target DNA  DETECTED 

 by Real Time – Polymerase Chain Reaction     

A positive test result does not necessarily indicate the presence of viable organisms. It is however presumptive for the presence of SA DNA.

d) MRSA screen RT – PCR      POSITIVE                    AB 

MRSA target  DNA  DETECTED 

by Real Time – Polymerase Chain Reaction     

A positive test result does not necessarily indicate the presence of viable organisms. It is however presumptive for the presence of MRSA DNA.

SA SCREEN RT – PCR       NEGATIVE

        Staphylococcus aureus (SA) target DNA NOT DETECTED 

 by Real Time – Polymerase Chain Reaction     

SA NEGATIVE test result does not preclude SA nasal colonization.

٭٭٭INVALID

Presence or absence of MRSA and Staphylococcus aureus (MSSA) target DNA cannot be determined by Real-Time – Polymerase Chain Reaction
Repeat test.

٭ : fails If repeat Specimen cannot be evaluated by this method due to interfering substances or internal inhibition.
An INVALID result indicates that the control SPC failed. The sample was not properly processed or PCR was inhibited.
٭٭٭ ERROR

Presence or absence of MRSA and SA target DNA cannot be determined.
Repeat test. 
• MRSA and SA targets – NO RESULT

• SPC – NO RESULT.

• Probe Check – FAIL*; one or more of the probe check results failed.
*If the probe check passed, the error was likely caused by the maximum pressure exceeding the acceptable range.
An ERROR result indicates that the assay was aborted. Possible causes include: the reaction tube was filled improperly; a reagent probe integrity problem was detected; or the maximum pressure limits were exceeded.
٭٭٭ NO RESULT

Presence or absence of MRSA and SA target DNA cannot be determined. 
Repeat test.
• MRSA and SA targets – NO RESULT

• SPC – NO RESULT

• Probe Check – not applicable
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.


:Note   

When repeating a test, use a new sample (second swab), new cartridge (do not re-use the cartridge) and new reagent.
	7.   QC PERFORMANCE POLICY:
External controls must be performed on each new shipment and results recorded.

External controls—– 
Control organisms:

d) MRSA ATCC 700699 (positive control MRSA)

e) MSSA ATCC 25923 (positive control MSSA)

f) Staph epidermidis ATCC 12228 (negative control).

5) Make a 0.5 McFarland of each control organism.

6) Prepare serial dilutions as follows:

e) Place 1000µl of sterile 0.45% saline into a test tube, remove 100µ1, then add 100µl of the 0.5 McFarland suspension for each control. This equals 1:10 dilution.

f) Place 1000µl of sterile 0.45% saline into a test tube, remove 100µ1, then add 100µl of the 1:10 dilution for each control. This equals 1:100 dilution.

g) Place 1000µl of sterile 0.45% saline into a test tube, remove 100µ1, then add 100µl of the 1:100 dilution for each control. This equals 1:1000 dilution.

h) Place 1000µl of sterile 0.45% saline into a test tube, remove 100µ1, then add 100µl of the 1:1000 dilution for each control. This equals 1:10,000 dilution.
7) Place Copan swab into the 1:10,000 suspension. Let sit for 1 minute, then remove and recap swab. Final dilution is 1:100,000.

8) Follow Xpert Testing procedure from here.

Note:  A working stock of control swabs (the 1:100,000 dilution) are stored in the -70º Freezer. 
When Creating the Test in the GeneXpert System, click on “Create Test”, you will be prompted to scan the Sample Barcode on the Xpert MRSA cartridge.  It will then prompt you to put in a specimen ID.  To put in an identifier for the specimen, click on Manual Entry.  Type in S aureus ATCC 700699, S aureus ATCC 25923, or Staph epi ATCC 12228 (neg).
***Should the negative control result in a positive or equivocal result, follow these troubleshooting  steps:                                                                                                
1. Rerun the negative control isolate.

2. Resub a fresh negative QC isolate.
3. Perform an environmental wipe test.
4. Cross check with a different lot number.
5. Contact Cepheid Technical Services.
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.

Sample Processing Control (SPC) — Ensures the sample was processed correctly. 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 Xpert SA Nasal Complete Assay sample. The SPC verifies that lysis of S. aureus has occurred, if the organisms are present, and verifies that specimen processing is adequate. Additionally, this control ensures the PCR reaction conditions (temperature and time) are appropriate for the amplification reaction and that the PCR reagents are functional, and 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. 
A.   CALIBRATION AND CALIBRATION VERIFICATION


  Performed yearly or after 2000 runs, whichever occurs first.
	

	B.   FAILURE/REMEDIAL ACTION:


	See Errors above.


	8.   EXPEXCTED RESULTS:
a.) MRSA screen RT – PCR      NEGATIVE 

MRSA target  DNA NOT DETECTED 

by Real Time – Polymerase Chain Reaction     

A MRSA NEGATIVE, test does not preclude MRSA nasal colonization.

SA SCREEN RT – PCR       NEGATIVE

        Staphylococcus aureus (SA) target DNA NOT DETECTED 

 by Real Time – Polymerase Chain Reaction     

SA NEGATIVE test result does not preclude SA nasal colonization.

b.) MRSA screen RT – PCR      NEGATIVE 

MRSA target  DNA NOT DETECTED 

by Real Time – Polymerase Chain Reaction     

A MRSA NEGATIVE, test does not preclude MRSA nasal colonization.

SA SCREEN RT – PCR       POSITIVE                    AB
        Staphylococcus aureus (SA) target DNA  DETECTED 

 by Real Time – Polymerase Chain Reaction     

A positive test result does not necessarily indicate the presence of viable organisms. It is however presumptive for the presence of SA DNA.

c.) MRSA screen RT – PCR      POSITIVE                    AB 

MRSA target  DNA  DETECTED 

by Real Time – Polymerase Chain Reaction     

A positive test result does not necessarily indicate the presence of viable organisms. It is however presumptive for the presence of MRSA DNA.

SA SCREEN RT – PCR       POSITIVE                    AB
        Staphylococcus aureus (SA) target DNA  DETECTED 

 by Real Time – Polymerase Chain Reaction     

A positive test result does not necessarily indicate the presence of viable organisms. It is however presumptive for the presence of SA DNA.

d.) MRSA screen RT – PCR      POSITIVE                    AB 

MRSA target  DNA  DETECTED 

by Real Time – Polymerase Chain Reaction     

A positive test result does not necessarily indicate the presence of viable organisms. It is however presumptive for the presence of MRSA DNA.

SA SCREEN RT – PCR       NEGATIVE

        Staphylococcus aureus (SA) target DNA NOT DETECTED 

 by Real Time – Polymerase Chain Reaction     

SA NEGATIVE test result does not preclude SA nasal colonization.

by Real Time – Polymerase Chain Reaction     

A MRSA NEGATIVE, test does not preclude MRSA nasal colonization.

٭٭٭INVALID

Presence or absence of MRSA and Staphylococcus aureus (MSSA) target DNA cannot be determined by Real-Time – Polymerase Chain Reaction
Repeat test.

٭ : fails If repeat Specimen cannot be evaluated by this method due to interfering substances or internal inhibition.
An INVALID result indicates that the control SPC failed. The sample was not properly processed or PCR was inhibited.
٭٭٭ ERROR

Presence or absence of MRSA and SA target DNA cannot be determined.
Repeat test. 
• MRSA and SA targets – NO RESULT

• SPC – NO RESULT.

• Probe Check – FAIL*; one or more of the probe check results failed.
*If the probe check passed, the error was likely caused by the maximum pressure exceeding the acceptable range.
An ERROR result indicates that the assay was aborted. Possible causes include: the reaction tube was filled improperly; a reagent probe integrity problem was detected; or the maximum pressure limits were exceeded.
٭٭٭ NO RESULT

Presence or absence of MRSA and SA target DNA cannot be determined. 
Repeat test.

• MRSA and SA targets – NO RESULT

• SPC – NO RESULT

• Probe Check – not applicable
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.

:Note   

When repeating a test, use a new sample (second swab), new cartridge (do not re-use the cartridge) and new reagent.

	

	B.   REFERENCE RANGE:


Not Applicable
	

	C.   CRITICALVALUES:



Call all initial positive MRSA results to the nursing unit. These patients MUST be put into CONTACT ISOLATION. Microbiology will send a CONTACT PRECAUTIONS sticker to the floor to place on the front cover of the patients chart.  The sticker will be placed on the transfer form if the patient is transferred to another facility.  
	

	9.   REPORTING RESULTS:
a. MRSA screen RT – PCR      NEGATIVE 

MRSA target  DNA NOT DETECTED 

by Real Time – Polymerase Chain Reaction     

A MRSA NEGATIVE, test does not preclude MRSA nasal colonization.

SA SCREEN RT – PCR       NEGATIVE

        Staphylococcus aureus (SA) target DNA NOT DETECTED 

 by Real Time – Polymerase Chain Reaction     

SA NEGATIVE test result does not preclude SA nasal colonization.

b. MRSA screen RT – PCR      NEGATIVE 

MRSA target  DNA NOT DETECTED 

by Real Time – Polymerase Chain Reaction     

A MRSA NEGATIVE, test does not preclude MRSA nasal colonization.

SA SCREEN RT – PCR       POSITIVE                    AB
        Staphylococcus aureus (SA) target DNA  DETECTED 

 by Real Time – Polymerase Chain Reaction     

A positive test result does not necessarily indicate the presence of viable organisms. It is however presumptive for the presence of SA DNA.

c. MRSA screen RT – PCR      POSITIVE                    AB 

MRSA target  DNA  DETECTED 

by Real Time – Polymerase Chain Reaction     

A positive test result does not necessarily indicate the presence of viable organisms. It is however presumptive for the presence of MRSA DNA.

SA SCREEN RT – PCR       POSITIVE                    AB
        Staphylococcus aureus (SA) target DNA  DETECTED 

 by Real Time – Polymerase Chain Reaction     

A positive test result does not necessarily indicate the presence of viable organisms. It is however presumptive for the presence of SA DNA.

d. MRSA screen RT – PCR      POSITIVE                    AB 

MRSA target  DNA  DETECTED 

by Real Time – Polymerase Chain Reaction     

A positive test result does not necessarily indicate the presence of viable organisms. It is however presumptive for the presence of MRSA DNA.

SA SCREEN RT – PCR       NEGATIVE

        Staphylococcus aureus (SA) target DNA NOT DETECTED 

 by Real Time – Polymerase Chain Reaction     

SA NEGATIVE test result does not preclude SA nasal colonization.

٭٭٭INVALID
Presence or absence of MRSA and Staphylococcus aureus (MSSA) target DNA cannot be determined by Real-Time – Polymerase Chain Reaction
Repeat test.

If repeat fails: Specimen cannot be evaluated by this method due to interfering substances or internal inhibition.
An INVALID result indicates that the control SPC failed. The sample was not properly processed or PCR was inhibited.
٭٭٭ ERROR

Presence or absence of MRSA and SA target DNA cannot be determined.
Repeat test. 
• MRSA and SA targets – NO RESULT

• SPC – NO RESULT.

• Probe Check – FAIL*; one or more of the probe check results failed.
*If the probe check passed, the error was likely caused by the maximum pressure exceeding the acceptable range.
An ERROR result indicates that the assay was aborted. Possible causes include: the reaction tube was filled improperly; a reagent probe integrity problem was detected; or the maximum pressure limits were exceeded.
٭٭٭ NO RESULT

Presence or absence of MRSA and SA target DNA cannot be determined. 
Repeat test.

• MRSA and SA targets – NO RESULT

• SPC – NO RESULT

• Probe Check – not applicable
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.

:Note   

When repeating a test, use a new sample (second swab), new cartridge (do not re-use the cartridge) and new reagent.
A. NORMAL VALUES:



Not Applicable
	

	B.    CRITICAL VALUES:


	Call all initial positive MRSA results to the nursing unit. These patients MUST be put into CONTACT ISOLATION. Microbiology will send a CONTACT PRECAUTIONS sticker to the floor to place on the front cover of the patients chart.  The sticker will be placed on the transfer form if the patient is transferred to another facility.  


	 10.   PROCEDURAL NOTES:
• 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 Prevention9 and the Clinical and Laboratory Standards Institute (formerly National Committee for Clinical Laboratory Standards).

• In a mixed culture containing MRSA/SA and other organisms (e.g., Gram-negative bacilli, yeast), results can be false negative or variable depending on the concentration of MRSA/SA present, particularly if the concentration of MRSA/SA is close to the Limit of Detection (LoD) of the assay.

• Follow your institution's safety procedures for working with chemicals and handling biological samples.

• The Xpert SA Nasal Complete Assay can detect MRSA and/or SA DNA from non-viable organisms. The probability of this occurring increases for patients on antibiotics.

• The Xpert SA Nasal Complete Assay does not provide antimicrobial susceptibility testing results. Additional time is required to culture and perform susceptibility testing.

• Do not substitute Xpert SA Nasal Complete Assay reagents with other reagents.

• Do not open the Xpert SA Nasal Complete Assay cartridge lid except when adding sample and reagent.

• Do not use a cartridge that has been dropped or shaken after you have added the sample and reagent.

• Do not open a cartridge package until you are ready to perform testing.

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

• Each single-use Xpert SA Nasal Complete Assay cartridge is used to process one test. Do not reuse spent cartridges.

• Consult your institution’s environmental waste personnel on proper disposal of used cartridges and unused reagents. This material may exhibit characteristics of federal EPA Resource Conservation and Recovery Act (RCRA) hazardous waste requiring specific disposal requirements. Check state and local regulations as they may differ from federal disposal regulations. Institutions outside the USA should check their country hazardous waste disposal requirements.

• Reagent 2 contains sodium hydroxide (H302, H315, H319), which is irritating to eyes and skin, requiring eye and skin protection.

• Elution Reagent contains guanidinium thiocyanate (H302, H316, H320, H402, EUH031), which is harmful to aquatic life and contact with acid liberates toxic gas.

A.   BACKUP FOR INOPERABLE SYSTEM


Perform culture.
	

	B.   REFERAL OF SPECIMENS:


Not Applicable

	

	C.   SUBMISSION/HANDLING OF REFERRAL SPECIMENS:


	Not Applicable


	11.    LIMITATIONS AND INTERFERRING SUBSTANCES:

	


Limitations

• The performance of the Xpert SA Nasal Complete Assay was validated using the procedures provided in this package insert only. Modifications to these procedures may alter the performance of the test.

• Results from the Xpert SA Nasal Complete Assay should be interpreted in conjunction with other laboratory and clinical data available to the clinician, and should be used as an adjunct to nosocomial infection control efforts to identify patients needing enhanced precautions. Results should not be used to guide or monitor treatment for MRSA or SA infections.

• 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.

• A positive test result does not necessarily indicate the presence of viable organisms. It is however, presumptive for the presence of MRSA or SA.

• The Xpert SA Nasal Complete Assay positive result does not necessarily indicate intervention eradication failure since nonviable DNA may persist. A negative result following a previously positive test result may or may not indicate eradication success.

• The performance characteristics were not established for patients ≤ 21 years of age.

• Because the detection of MRSA and SA is dependent on the number of organisms present in the sample, reliable results are dependent on proper specimen collection, handling, and storage.

• Mutations or polymorphisms in primer or probe binding regions may affect detection of new or unknown MRSA variants resulting in a false negative result.

• In samples containing both MRSA and SA, the Xpert SA Nasal Complete Assay may not detect the MRSA organisms. The pivotal clinical study included one sample with documented MRSA/SA mixed infection; the Xpert SA Nasal Complete Assay successfully identified the sample as MRSA positive/SA positive.

• In a mixed culture, the analytical LoD of MRSA is variable when extremely high concentrations of SA are present. Competition from SA was observed at a MRSA:SA ratio of 1:1×106 in 7 of 8 SCCmec types tested. For SCCmec type VIII, competition from SA was observed at a MRSA:SA ratio of 1:1×103.

• Inhibition of the SA Nasal Complete Assay resulting in Invalid test results has been observed in the presence of inhaled nasal steroids Flonase and Nasonex in SA negative samples at concentrations greater than 5% v/v, and 10% v/v, respectively.

• Inhibition of the SA Nasal Complete Assay resulting in false negative test results has been observed in the presence of inhaled nasal steroids Flonase and Nasonex in MRSA positive samples at concentrations greater than 1% (v/v) and 5% (v/v), respectively.

• The Xpert SA Nasal Complete Assay may generate a false positive MRSA result when testing a mixed infection nasal specimen containing both methicillin-resistant coagulase-negative Staphylococcus and empty cassette SA.

• The Xpert SA Nasal Complete Assay may generate false negative MRSA results when testing borderline oxacillin resistant S. aureus (BORSA). The mechanism of oxacillin resistance in BORSA strains is due to an increased production of ß-lactamases, not the mecA gene. BORSA with oxacillin MICs of 4 – 8 μg/mL are considered borderline resistant but would be reported as MRSA negative by the Xpert SA Nasal Complete Assay. BORSA strains are rare in the United States.
• The Xpert SA Nasal Complete Assay may generate false negative MRSA results when testing modified S. aureus (MODSA). The mechanism of oxacillin resistance in MOD-SA strains is due to changes in affinity of penicillin binding proteins for oxacillin, not the mecA gene. MOD-SA with oxacillin MICs of 4 – 8 μg/mL are considered borderline resistant but, would be reported as MRSA negative by the Xpert SA Nasal Complete Assay. MOD-SA strains are rare in the United States.

• There may be an association with false positive results in specimens containing blood.

• As with all PCR based in vitro diagnostic tests, extremely low levels of target below the LoD of the assay may be detected, but results may not be reproducible.

• Xpert SA Nasal Complete Assay results may sometimes be INVALID due to a failed SPC control, ERROR or NO RESULT, and require retesting that can lead to a delay in obtaining final results.

• As with all in vitro diagnostic tests, positive and negative predictive values are highly dependent on prevalence. Xpert SA Nasal Complete Assay performance may vary depending on the prevalence and population tested.

Interfering Substances
In the investigational study for Xpert SA Nasal Complete Assay, 63 of the 2487 specimens were observed to contain mucus, 32 were observed to contain blood, and seven were observed to contain other non-specific substances, which could potentially interfere with the assay (note that some specimens contained more than one type of potential contaminant). 
Fisher’s Exact Tests conducted on the data generated from swabs with and without these potential interfering substances demonstrated that their presence did not affect MRSA sensitivity, SA sensitivity, and SA specificity. For MRSA specificity, there was a slightly higher than expected false positive rate associated with specimens containing blood.

In a non-clinical study, potential interfering substances that may be present in clinical nasal specimens were evaluated directly relative to the performance of the Xpert SA Nasal Complete Assay. Potentially interfering substances in nasal specimens may include, but are not limited to: nasal sprays, saline, decongestants and antihistamines (including inhaled nasal steroids), human blood, and mucous. 
Under the conditions of this study, no statistically significant inhibitory effects were observed in negative or positive samples in the presence of human blood, mucous, and the following nasal sprays tested at 100% (v/v) concentrations: Anefrin, NasalCrom, Neo-Synephrine, saline, Rhinolast (Astelin), and Zicam gel. Positive samples consisted of two clinical isolates each of SA (N7129 and 10204) and MRSA SCCmec types II (N315) and IVa (MW2) spiked near the analytical LoD determined for each isolate.

Inhibitory effects on the SA Nasal Complete Assay resulting in invalid test results were observed in the presence of inhaled nasal steroids Flonase and Nasonex in negative samples at concentrations greater than 5% (v/v) and 10% (v/v) respectively.

Inhibitory effects on the SA Nasal Complete Assay resulting in false negative test results were observed in the presence of inhaled nasal steroids Flonase and Nasonex in each MRSA isolate at concentrations greater than 1% (v/v) and 5% (v/v) respectively.
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