VENTURA COUNTY MEDICAL CENTER

SANTA PAULA HOSPITAL

Associated with the UCLA School of Medicine

	PROCEDURE:  Xpert® MRSA/SA Blood Culture Assay
SUBJECT:  
	POLICY NO:

Micro 11.29
	PAGE 1 OF 7

	DEPARTMENT:  Laboratory
AFFECTS:  Microbiology
	EFFECTIVE DATE:  1/23/2019
	REVIEW DATES:  

	New 
	REVISION DATES:

	PRINCIPLE:

Staphylococcus aureus (SA) is a human pathogen which is the causative agent in a range of diseases including bacteremia, endocarditis, osteomyelitis, toxic shock syndrome, food poisoning, carbuncles, and boils. In the early 1950s, acquisition and spread of beta-lactamase-producing plasmids thwarted the effectiveness of penicillin for treating SA infections.
In 1959, methicillin, a semi-synthetic penicillin, was introduced and, soon after, methicillin-resistant SA (MRSA) strains were identified.  MRSA is responsible for approximately 25% of healthcare associated infections, resulting in significant morbidity and mortality. Significant attributable mortalities have been reported for MRSA and methicillin-susceptible SA (MSSA) bacteremias. 

The GeneXpert Instrument Systems automate and integrate sample purification, nucleic acid amplification, and detection of the target sequence in simple or complex samples using real-time PCR assays. The systems require 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 systems, see the GeneXpert Dx System Operator Manual.
The Xpert MRSA/SA Blood Culture Assay includes reagents for the detection of MRSA and SA as well as a sample processing control (SPC) to control for adequate processing of the target bacteria and to indicate the presence of inhibitor(s) in the PCR reaction. The SPC also ensures that the PCR reaction conditions (temperature and time) are appropriate for the amplification reaction and that the PCR reagents are functional. An additional internal control, the Probe Check Control (PCC), verifies reagent rehydration, PCR tube filling in the cartridge, probe integrity, and dye stability. The primers and probes in the Xpert MRSA/SA Blood Culture Assay detect proprietary sequences for the staphylococcal protein A (spa), the gene for methicillin resistance (mecA).
STORAGE AND SHELF LIFE:
· Store the Xpert MRSA/SA Blood Culture Assay cartridges and reagents at 2–28 °C
· Do not use reagents or cartridges that have passed the expiration date

· Do not open the cartridge lid until you are ready to perform testing
SPECIMEN COLLECTION, TRANSPORT, AND HANDLING:
Aerobic blood cultures should be collected as per hospital procedure indicated in Micro 7.01 and incubated using the BacTAlert 3D blood culture system. When positive for growth, remove aerobic blood culture bottles from incubation. A Gram stain must be performed from the positive blood culture following standard laboratory procedure. Aerobic blood culture bottles showing Gram-positive cocci in clusters or Gram-positive cocci in singles by Gram stain should be tested for the presence or absence of methicillin resistant Staphyloccus aureus (MRSA), or methicillin susceptible Staphylococcus aureus (MSSA).  Specimens which have been stored at room temperature for more than 24 hours or refrigerated at 2-8°C for more than three days should not be tested by Xpert MRSA/SA Blood Culture Assay.
MATERIALS:

· Xpert MRSA/SA Blood Culture Assay cartridge

· Xpert MRSA/SA Blood Culture Assay Elution Reagent (Guanidinium Hydrochloride and surfactants)

· Disposable Fixed Volume (50uL) Transfer Pipettes

QUALITY CONTROL:

Internal Controls

Sample Processing Control (SPC) — The SPC is intended to indicate whether the sample was processed within specified operating conditions. 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 MRSA/SA Blood Culture Assay sample. The SPC verifies that lysis of SA has occurred if the organisms are present and verifies that specimen processing is adequate. Additionally, this control detects specimen-associated inhibition of the real-time PCR reactions and acts as an internal positive control. The SPC signal 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. The test will be Invalid if the SPC is not detected in a negative sample.
 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. Probe Check passes if the data meets the assigned acceptance criteria.
External Controls

KWIK-STIKs (MicrobioLogics, catalog # 0158 MRSA [SCCmec type II] and catalog # 0360 MSSA as positive controls and # 0371 MSSE as negative control).

 Refer to Micro 8.4 Use of Kwikstick Microorganisms for instructions on the use of Kwikstick organisms.
PROCEDURE:

Preparing the Cartridge

To add the sample to the cartridge:

1. Remove the cartridge and Elution Reagent from the package.

2. Gently mix the aerobic blood culture sample by hand. Do not vortex.

3. Wipe rubber septum of positive blood culture bottle with alcohol prior to insertion of venting needle.  
4. Invert culture bottle and allow 5 free falling drops from the venting needle into the Elution Reagent.

5. Alternatively, using the supplied fixed volume pipette (50μL), transfer the contents of the fixed volume pipette   containing the positive blood culture sample to the Elution Reagent vial by following the steps below:

a. Firmly squeeze the top bulb of the pipette.

b. While still squeezing, place the pipette tip into the sample.

c. With the pipette still in the sample, release pressure on bulb to fill pipette.

d. Place pipette tip over mouth of the Elution Reagent vial.

e. Firmly squeeze the top bulb to empty the contents of the pipette into the Elution Reagent vial. It is normal for excess liquid to remain in the overflow bulb.

6. Close the Elution Reagent cap and vortex at high speed for 10 seconds.

7. Open the cartridge lid. Using a transfer pipette (not supplied), transfer the entire contents of the Elution Reagent vial to the Sample chamber of the Xpert MRSA/SA Blood Culture Assay cartridge. See Figure 1.

8. Close the cartridge lid and start the test.
Note:  Start the test within 3 hours of adding the prepared sample to the cartridge.  
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Figure 1. MRSA/SA Blood Culture Assay Cartridge (Top View)




Assign the test
1. Turn on the GeneXpert instrument if not already on. First turn on the instrument and then turn on the computer.  If instrument is on, skip to #4.
2. GeneXpert software will launch automatically or may require double-clicking the GeneXpert software shortcut icon on the Windows® desktop.

3. Log on to the GeneXpert Instrument System software using the generic name and password.

4. In the GeneXpert System window, click Create Test 
5. Scan or type in Patient ID. If typing the Patient ID, make sure the Patient ID is typed correctly. The Patient ID is associated with the test result and is shown in the View Results window.

6. In the Sample ID box, scan or type in the Sample ID. If typing the Sample ID, make sure the Sample ID is typed correctly.  Enter the patient last name after the Sample ID.
7. The Sample ID is associated with the test result and is shown in the View Results window and all reports. The Scan Cartridge dialog box appears.

8. Scan the barcode on the Xpert MRSA/SA Blood Culture cartridge. The Create Test window appears. Using the barcode information, the software automatically fills the boxes for the following fields: Select Assay, Reagent Lot ID, Cartridge SN, and expiration date.
9. Click Start Test
Load Cartridge
1. Open the instrument module door with the blinking green light and load the cartridge.

2. Close the door. The test starts and the green light stops blinking. The maximum run-time for this test is 65 minutes. When the test is finished, the light turns off.

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

4. The used cartridges should be disposed in the appropriate specimen waste containers.
5. For detailed instructions, see the GeneXpert Dx System Operator Manual
Viewing and Printing Results

. 
1. Click the View Results icon to view results.

2. Upon completion of the test, click the Report button of the View Results screen to view and/or generate a pdf report file.
3. For more detailed instructions on how to view and print the results, see the GeneXpert Dx System Operator Manual 
INTERPRETATION OF RESULTS:
Result Interpretation
MRSA POSITIVE/SA POSITIVE

The MRSA target DNA sequences are detected/SA target DNA sequence is detected within the    sample:

· MRSA POSITIVE — all MRSA targets (spa, mecA and SCCmec) have a cycle threshold (Ct)           within the valid range and endpoint above the minimum setting.

· SPC — NA (not applicable); the SPC signal is not part of the results interpretation in this case because MRSA amplification may compete with this control.

· Probe Check — PASS; all probe check results pass.

MRSA NEGATIVE/SA POSITIVE

MRSA target DNA sequences are not detected/SA target DNA sequence is detected within the sample.

· SA POSITIVE — the SA target (spa) has a Ct within the valid range and endpoint above the minimum setting. Target DNA for SCCmec is not detected, target DNA for mecA may or may not be detected, or target DNA for SCCmec is detected and target DNA for mecA is not detected (“empty cassette”).

· SPC — NA (not applicable); the SPC signal is not part of the results interpretation in this case because SA amplification may compete with this control.

· Probe Check — PASS; all probe check results pass.

MRSA NEGATIVE/SA NEGATIVE

SA target DNA sequence is not detected. SPC meets acceptance criteria.

· NEGATIVE —the SA target (spa) DNA is not detected. Target DNA for mecA may or may not be detected, or target DNA for SCCmec may or may not be detected.

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

· Probe Check — PASS; all probe check results pass

INVALID

Presence or absence of MRSA/SA target sequences cannot be determined, repeat test according to

instructions in the section below. SPC does not meet acceptance criteria, the sample was not properly

processed, or PCR was inhibited.

· INVALID — Presence or absence of SA DNA cannot be determined.

· SPC-FAIL —SPC Ct is not within valid range and endpoint below minimum setting.

· Probe Check — PASS; all probe check results pass.

ERROR
 Presence or absence of MRSA/SA target sequences cannot be determined, repeat test according to

instructions in the section below. An error could be due to an improperly filled reaction tube, a probe integrity problem, a system component error, or because the maximum pressure limits were exceeded.

· MRSA — NO RESULT

· SA — NO RESULT

· SPC — NO RESULT

· Probe Check — FAIL/PASS

*If the probe check passed, the error has been caused by a system component failure or the

maximum pressure limit was exceeded.

NO RESULT 
Presence or absence of MRSA/SA target sequences cannot be determined, repeat test according to

Instructions in the section below. Insufficient data were collected to produce a test result. For example, this can occur if the operator stopped a test that was in progress.

• MRSA — NO RESULT

• SA — NO RESULT

• SPC — NO RESULT

• Probe Check — NA (not applicable)

Reasons to Repeat the Assay

The specimen should be retested if any of the following results are obtained from the first test.

· An INVALID result indicates that the control 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 possibly due to the reaction tube being filled improperly, a reagent probe integrity problem was detected, or because 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.

· If an External QC fails to perform as expected, repeat external control test and/or contact Cepheid for assistance
REPORTING RESULTS:
MRSAPOS-MRSA detected by real-time polymerase chain reaction (PCR) directly from positive blood culture bottle. Infectious disease consult suggested.
SAPOS-MSSA detected by real-time polymerase chain reaction (PCR) directly from positive blood culture bottle. Infectious disease consult suggested.
SANEG- Staphylococcus aureus not detected by  real-time polymerase chain reaction (PCR) directly from positive blood culture bottle.

MRSAPOS AND SAPOS need to be called to a physician or licensed care giver taking care of the patient.

LIMITATIONS:
1. Blood Culture Assay should be interpreted in conjunction with other laboratory and clinical data available to the clinician.
2. Blood culture media containing activated charcoal cannot be used with the Xpert MRSA/SA Blood Culture Assay

3. Testing with the Xpert MRSA/SA Blood Culture Assay should be used as an adjunct to other methods available.

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

5. 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.

6. Xpert MRSA/SA Blood Culture Assay results may sometimes be INVALID, ERROR or NO RESULT, and require retesting that can lead to a delay in obtaining final results.

REFERENCES:
Xpert® MRSA/SA Blood Culture, 301-1061, Rev. B August 2013
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