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I.       Purpose/ Principle
This procedure provides instruction for performing Strep A assay using the Cepheid GeneXpert® Xpress

System.  The Xpert Xpress Strep A test, performed on the GeneXpert®  is a rapid, qualitative in vitro diagnostic test for the detection of Streptococcus pyogenes (Group A β-hemolytic Streptococcus, Strep A) in throat swab specimens from patients with signs and symptoms of pharyngitis. The Xpert Xpress Strep A test can be used as an aid in the diagnosis of Group A Streptococcal pharyngitis. The assay is not intended to monitor treatment for Group A Streptococcus infections.

The Xpert Xpress Strep A test utilizes automated real-time polymerase chain reaction (PCR) for the amplification of DNA specific to Streptococcus pyogenes and fluorogenic target-specific hybridization probes for the real-time detection of the amplified DNA.  Test results for this assay will be available approximately 30 minutes and eliminates need for backup culture of negative samples.
The assay is performed on the Cepheid GeneXpert Dx instrument which automates and integrates sample purification, nucleic acid amplification, and detection of the target sequence using real-time PCR assays.  Each test is performed on single-use disposable cartridges that hold the PCR reagents, host the PCR process and contains internal quality control. Because the cartridges are self-contained, cross-contamination between samples is minimized.

II.
Policy

Laboratory staff will follow the approved techniques outlined in the procedure
III.
Definitions
PCR – Polymerase Chain Reaction

RT – PCR – Real time Polymerase Chain Reaction

DETEC – Detected

NDET – Not Detected

IV.
Specimen Information
Throat swab collection using Copan ESwab 
 Liquid Amies collection and transport system containing a sterile swab and a tube filled with Amies   liquid transport medium. 
Note: To reduce the potential for false negative results, do not collect throat swab specimens immediately after patients have used antiseptic mouthwash.

Stability
Specimens should be tested immediately after collection. Specimens not tested immediately are stable at room temperature for up to 48 hours or refrigerated at 2-8°C for up to 6 days.

V.
Reagents/Equipment/Supplies
A.  GeneXpert® Xpress System
B.  Cepheid Gene Xpert Xpress Group A test cartridge
Stability
· Store the Xpert Xpress Strep A cartridges at 2–28 °C until the expiration date provided on the label.
· Xpert Xpress Strep A cartridges must be at room temperature (20–30°C) when used for testing
· Do not open the cartridge lid until you are ready to perform testing. Start test within 30 minutes of adding specimen to the cartridge
C.  Sterile transfer pipette (included in kit)
Each single-use disposable pipette is used to transfer one specimen. Do not reuse disposable pipettes.
D.  NATtrol™ Strep A External Run Controls
Strep A Negative Control (NATSDG-6MC) – (inactivated St. dysgalactiae)

Strep A Positive Control (NATSPY-6MC) – (inactivated St. pyogenes)
Stability
Store at 2-8 C
VI.
Special Safety Precautions
· Treat all biological specimens, including used cartridges, as if capable of transmitting infectious agents. 
· Follow safety procedures set by your institution for working with chemicals and handling biological samples.

· Do not use a cartridge that is wet or has leaked.

· Do not open the Xpert Xpress Strep A cartridge lid except when adding specimen.

· Do not use a cartridge that has been dropped after removing it from the packaging.

· Do not shake the cartridge. Shaking or dropping the cartridge after opening the cartridge lid may yield indeterminate results.

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

· Do not use a cartridge with a damaged barcode label.

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

· Each single-use Xpert Xpress Strep A cartridge is used to process one test. Do not reuse processed cartridges

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

· Wear clean lab coats and gloves. Change gloves between the handling of each specimen.

· In the event of contamination of the work area or equipment with samples or controls, thoroughly clean the contaminated area with a 1:10 dilution of household chlorine bleach and then repeat the cleaning of the work area with 70% denatured ethanol. Wipe work surfaces and allow to dry completely before proceeding.

· Biological specimens, transfer devices, and used cartridges should be considered capable of transmitting infectious agents requiring standard precautions. Follow your institution’s environmental waste procedures for proper disposal of used cartridges and unused reagents. These materials may exhibit characteristics of chemical hazardous waste requiring specific disposal. If country or regional regulations do not provide clear direction on proper disposal, biological specimens must be disposed of in the biohazard waste and used cartridges disposed in a sharps container.
VII.
Quality Control
Each cartridge includes a Sample Processing Control (SPC) and Probe Check Control (PCC).  The internal quality control must be acceptable for the instrument to give a valid patient result.

A.  Internal Controls 
· Sample Processing Control (SPC): Ensures that the sample was processed correctly. The SPC verifies that sample processing is adequate. Additionally, this control detects sample-associated inhibition of the real-time PCR test, ensures that the PCR reaction conditions (temperature and time) are appropriate for the amplification reaction, and that the PCR reagents are functional. 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 assigned acceptance criteria.

· Probe Check Control (PCC): Before the start of the PCR reaction, the GeneXpert Xpress 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 assigned acceptance criteria.

B.  External Controls 
NATtrol controls from ZeptoMetrix:
· Strep A Negative Control (NATSDG-6MC) – (inactivated St. dysgalactiae)

· Strep A Positive Control (NATSPY-6MC) – (inactivated St. pyogenes)
External QC must be performed :

· each new lot of Xpert Xpress Strep A reagents, 
· each new shipment 

· each new operator
VIII.
Procedure- 

A. Turn on the GeneXpert (this can be skipped if instrument is already on):
1. The power switch is located on the back of the instrument. Press the switch to the ON (|) position. After power has been turned on, the blue light on the front of the instrument will be ON.

2. Turn on the computer by sliding the power switch on the right side of the computer. 

3.  When the Windows Login screen displays after turning on the computer, touch the Cepheid-Admin icon.  The Windows Password screen will be displayed.
4.  Touch the Password Entry area of the Windows Password screen to display the virtual keyboard and then type your password: cphd

5.  Touch the blue arrow [image: image1.emf].  After the windows desktop is displayed, the GeneXpert Xpress software will load

6.   The welcome screen will be displayed.  Touch the TOUCH HERE TO BEGIN button. The    sign-In User Name screen will be displayed.

      7.    Enter your user name and touch OK. The Password entry box will appear
 8.   Enter your user password and touch OK. 
The instrument is now initialized and is ready to run tests. 
B. Starting a Test
IMPORTANT: Start the test within 30 minutes of adding the sample to the cartridge

1. Put on a clean pair of gloves and clean the counter with 10% bleach in between patients.
2. Touch the RUN NEW TEST button on the Home screen.  

3.  The Enter Patient/Sample ID screen is displayed. Touch the YES button 

4. Use the barcode scanner to scan the Patient/Sample ID barcode label on the eswab.

5. Verify that the Patient/Sample ID matches the Patient/Sample ID on the sample, touch the YES button. 

6. Remove a cartridge and a transfer pipette from the cartridge kit  box
7. Label the cartridge with a small barcode label on one of the sides. 

Do not cover the barcode on the front or place the label on the back.  Do not touch the reaction chamber protruding off the back of the cartridge.

8. Scan the barcode on the cartridge with the scanner

9. Confirm the name on the cartridge is Xpert Xpress Strep A and touch YES
10.  Confirm the sample identification select Continue
11. Enter your user name and password  ( username may auto populate with last user ID – verify it is your user ID) 
12.  Touch the SKIP VIDEO AND CONTINUE button to exit video. The Load Cartridge screen will be displayed.

13.  Mix specimen by vigorously shaking the eSwab for 5 seconds. Open the cap on the eSwab.

14. Lift  the front of the cartridge lid to open 
15. Remove the transfer pipette  from the wrapper

16. Squeeze the bulb of the transfer pipette completely and place the pipette tip in the eSwab containing the patient specimen
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17. Release the bulb to fill the pipette with patient specimen.  Check that the pipette does not contain bubbles. 
18. Transfer the patient sample to the cartridge by squeezing the bulb of the pipette completely to empty the contents into the large opening (Sample Chamber) in the cartridge
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NOTE:  Take care to dispense the entire volume of liquied into the sample chamber. False negative or indeterminate results may occur if insufficient sample is added to the cartridge.
19. Close thecartridge lid.   NOTE: Do not shake or tip the cartridge

20. Dispose of the pipette in a biohazard waste
21. Open the module door with the blinking green light

22. Load the cartridge with the barcode facing the operator on the cartridge bay platform.   Place to the back of the platform being careful not to push off the back of the platform.  
23. Close the door until it clicks. The green light will stop blinking. The Test in Progress screen will be displayed.
24. Select  HOME 
25. If you are not setting up another test, touch the SIGN OUT button to log out. If you are setting up another test, repeat this procedure starting at step 1.   BE SURE TO CHANGE YOUR GLOVES AND CLEAN THE COUNTER BETWEEN PATIENTS
26. When the test is completed (green light goes out), the door will automatically unlock
Note:  time to result is up to 27 minutes.   A strongly positive sample will have a time to result as early as 18 minutes.  It is recommended that you set a timer to remind you when the test will be complete.

C.  View completed Tests
1.  On the HOME screen Log in using your user name and password

2. Select the module with the completed test.  Touch the Test complete, touch to continue button. 
3. The remove Cartridge screen will be displayed.  Follow the on-screen instruction to remove the cartridge. 
4. Touch the CONTINUE button to view the result of the test
5. Dispose of the used cartridge in a sharps container 
D.  View Status of Tests in Progress
1.  Touch the HOME button to view the status of tests in progress or completed
2. To view a test in progress, touch the Test in progress touch for status button.  The time remaining to complete the testing will be displayed on the progress bar at the bottom of the Test in Progress screen
E.  View past test results

1. Touch the VIEW PREVIOUS TESTS button on the Home Screen
2. Select the test by either touching the test name or using the arrow to select the test.
3. Touch the SELECT button to view results.
F.  Testing External Quality Controls Samples- ALWAYSSET UP AND TEST THE NEGATIVE  BEFORE THE POSITIVE 
1. Put on a clean pair of gloves and clean the work area with 10% bleach 
2. Select QC from the top tool bar
3. Select appropriate test –  NEGATIVE or POSITIVE
4.  Touch  YES for  the sample barcode on the sample ID screen
5. Scan the  QR code on the control box [image: image4.png]



6. Verify sample identification – select YES
7. Proceed with testing the same as a patient sample.  Refer to procedure above.
IX.   INTERPRETATION/RESULTS
The results are interpreted automatically by the GeneXpert Xpress System and are clearly shown in the View Results window. The possible results and interpretations

	Result
	Interpretation

	Strep A NOT DETECTED
	Strep A target DNA is not detected.

	Strep A DETECTED
	Strep A target DNA is detected.

	NO RESULT - REPEAT TEST
	If the result is NO RESULT- REPEAT TEST, then retest with a new cartridge. If the retest is NO RESULT- REPEAT TEST, contact Cepheid Technical Support at (888) 838- 3222. Result in Beaker as Invalid

	INSTRUMENT ERROR
	Result is an instrument error. Touch CLEAR ERROR and follow the on-screen instructions. When the Home screen appears, repeat the test using a new cartridge. 


Refer to Beaker result entry procedure
Result options:  Not Detected


                Detected

Invalid (comment appended:  PCR Test Invalid due to presence of interfering substances,    recommend recollect and retest if clinically indicated.
Note:  If you are unable to obtain a result and report an invalid, notify care team of need for specimen recollection

Exernal Quality control: testing should yield the following results:

Strep A Positive Control (NATSPY-6MC) – (inactivated St. pyogenes) = POSITIVE

Strep A Negative Control (NATSDG-6MC) – (inactivated St. dysgalactiae) = NEGATIVE

Internal Quality Control:

The quality control must pass for the instrument to display a valid result.  If quality control does not pass the “Test Result” field will display a result of “ERROR” or will show the result of the test as “INVALID.”  If there is an error or the test yields an invalid result, details of the error can be seen by clicking the “Errors” tab in the “View Results” field.  Any test that fails should be repeated.

Acceptable quality control will display in the results chart in two places.  First will be the “Probe Check Result” column that will display a result of “PASS” for each of the analytes in the test.  The second will be the SPC analyte result.  If the Strep A tests negative, the SPC result must display as “PASS” for the results to be valid.  If Strep A tests as positive, the SPC result will display as NA for “Not Applicable.”  The purpose of the SPC target is to ensure that proper extraction, amplification, and detection occurred and its result in unnecessary if one of the test targets is positive.

X.
Reference Ranges (Expected Values)


Negative for Strep A

XI.
Corrective action when a control fails to perform as expected
1. Verify use of  correct control and kit,  correct lot number, expiration dates acceptable

2. Open a new  control, mix and test

· If acceptable – document corrective action, record results and proceed with patient testing

· If repeat failure – document corrective action and proceed to step 3.

3. Open a new kit

· If acceptable – document corrective action, record results and proceed with patient testing

· If repeat failure – document corrective action and proceed to step 4.

4. Contact your laboratory technical consultant 
XII.
Maintenance

A.  Daily  

1. Clean the work area using a 10% bleach solution - allow a minimum of 2 minutes contact time. More than 5 minutes is not recommended

2.  Remove bleach residue with 70% ethanol or denatured ethanol.

3. Close all module doors

4. Discard all used cartridges

B.  Weekly

The GeneXpert Xpress instrument and computer should be powered down once per

                  week to refresh the system.
1. Exit the GeneXpert  software
2. Powerdown the computer
3. Turn off the GeneXpert Xpress instrument
4. Wait two minutes, then restart  in the reverse order – start the instrument then the computer
C. Monthly Maintenance

1. Archive and purge tests

a. In the GeneXpert Dx System window, select on the Data Management menu
b. Select Archive Test. The Select Test(s) To Be Archived dialog box displays.
c. Check the Purge Selected Tests from List After box
d. Select  Select All
e. Select  OK. A message displays and asks you to confirm the archive request.

f. Select  Proceed. The Save dialog box displays.

g. Locate and select the folder in which you want to store the archive (.gxx) file, type a

name for the archive file, and then select Save.

h.  After the files have been archived, the Archive Test(s) dialog box is displayed

indicating that the tests have been successfully archived. Select OK.

i. Purge Test(s) dialog box displays indicating that the selected test(s) will be deleted from the database. Select Yes to confirm 
Note: 
It is important to understand that when tests have been archived, they have not been

permanently deleted from the computer. They have been removed from the main system

database and saved to an archive file when the Purge Selected Tests from List AfterArchiving option has been selected. Tests may be retrieved from the archive file if needed for later use.
2. Replace the fan filters 
a. Turn off the GeneXpert Xpress instrument and the computer

b. Reposition the instrument so the fan filter can be easily accessed.
c. Gently take the fan filter guard off by unsnapping the guard from the fan housing

and place it aside for the remainder of the procedure for filter removal and cleaning

d. Remove the dirty filter for cleaning.
e. Place a clean filter into the fan filter guard.
f. Position the fan filter guard and filter into place as a unit. Press the sides of the guard
firmly onto the fan housing until the grip snaps securely onto the fan. Press the bottom of the guard until the grip snaps securely onto the fan.

g.  Clean the old filter by washing it. Place this cleaned filter between two paper towels

and allow it to air-dry. 
NOTE: Never wash a fan filter and then put it back onto the system immediately. The fan filter must be completely dry before installing it onto the system.
h. After the filter is dry, store it to use the following month, when you next remove the

filter for cleaning.
D. Quarterly Maintenance

1. Clean plunger rod and cartridge bays
Supplies needed:
· 1:10 dilution of household chlorine bleach (used within 1day of preparation) 
· 70% ethanol or denatured ethanol (70% ethanol containing 5% isopropanol and 5% methanol)
· Lint-free wipes or paper towels

· Disposable gloves

· Eye protection

NOTE: Do not use 70% isopropyl alcohol for cleaning the cartridge bay and plunger rod. Isopropyl alcohol can degrade polycarbonate plastics.

a. In the GeneXpert Dx System window, click the Maintenance icon

b. Select Plunger Rod from the dropdown menu

c. In the Module table, select Clean All

d. The Plunger Rod Cleaning dialog box is displayed - Ensure that there are no cartridges in any of the modules, and click OK.

e. Clean the plunger rod(s) and cartridge bay(s) as follows:

1. Thoroughly moisten a lint-free wipe or paper towel with a 1:10 solution of

household chlorine bleach.

2.  Vigorously wipe the plunger rod with the lint-free wipe or paper towel. Wipe

hard enough to remove the black debris that accumulates on the plunger rod.

3. Using the same lint-free wipe or paper towel, wipe the walls, ceiling, corners

and edges of the cartridge bay, then wipe the inside of the door and the top lip of the door and discard the lint-free wipe or paper towel.

4. Wait 2 minutes after wiping with the bleach solution.

5. Repeat twice using a new lint-free wipe each time
6. After the three bleach wipe downs, Thoroughly moisten a lint-free wipe or paper 
towel with the 70% ethanol solution and wipe the plunger rod, walls, ceiling, corners and edges of the cartridge bay, then wipe the inside of the door and the top lip of the door to remove all bleach residue
NOTE: Getting liquid inside the I-CORE module can damage the module. Do not touch the slit on the

I-CORE module where the cartridge reaction tube is inserted 

Do not allow the bleach to remain on any surface for more than five minutes.


2.  Clean Instrument surfaces
a. Thoroughly moisten a lint-free wipe or paper towel with the 70% ethanol solution.

b. Wipe all surfaces outside the instrument. Change lint-free wipes or paper towels

frequently while wiping.

c. Move the GeneXpert Xpress instrument and wipe the table surfaces underneath and

around the instrument. Change lint-free wipes or paper towels frequently while

wiping.
d.  Discard used wipes or paper towels according to your standard laboratory procedure.
E. Yearly Maintenance

      Cepheid recommends that the system be checked for proper calibration on an annual basis. 

      Contact Cepheid Technical Support for information about calibration. 


 888.838.3222 TechSupport@cepheid.com

F. As Necessary

1. Print system log report – refer to user’s guide section 6.15
2. Back up database – refer to user’s guide section 5.7.1
XII.
Limitations of Procedure
· Performance characteristics of this test have been established with the specimen type listed in the Intended Use Section only. The performance of this test with other specimen types or samples has not been evaluated.

· Reliable results are dependent on adequate specimen collection, transport, storage and processing. Incorrect test results may occur from improper specimen collection, handling or storage, technical error, sample mix-up or because the number of organisms in the specimen is below the limit of detection of the test. Careful compliance with the Package Insert instructions and the GeneXpert Xpress System Operator Manual are necessary to avoid erroneous results.

· Performing the Xpert Xpress Strep A test outside the recommended storage temperature ranges and time may produce erroneous or indeterminate results (i.e., NO RESULT – REPEAT TEST or INSTRUMENT ERROR). Additional follow-up testing by culture is required if the Xpert Xpress Strep A test result is negative and clinical symptoms persist, or there is an outbreak of acute rheumatic fever (ARF).

· The performance of the Xpert Xpress Strep A test was evaluated using the procedures provided in this package insert only. Modifications to these procedures may alter the performance of the test.

· Careful compliance with the instructions in this package insert and in the Copan Liquid Amies Elution Swab (ESwab) Collection and Transport System package insert is necessary to avoid erroneous results.

· The Xpert Xpress Strep A test has been validated only with Copan Liquid Amies Elution Swab (ESwab) Collection Kit (Copan catalog number 480CFA).
· Because the detection of Streptococcus pyogenes is dependent on the organism’s DNA present in the sample, reliable results are dependent on proper sample collection, handling, and storage.

· The Xpert Xpress Strep A test provides qualitative results and does not provide the quantitative value of the organism detected in the specimen.

· Mutations or nucleotide polymorphisms in primer or probe binding regions may affect detection of new or unknown Streptococcus pyogenes strains resulting in a false negative result.

· A negative test result does not exclude the possibility of infection because the test result may be affected by improper specimen collection, technical error, sample mix-up, or because the number of organisms in the sample is below the limit of detection of the test.

· As with many diagnostic tests, negative results from the Xpert Xpress Strep A test do not preclude a Strep A infection and should not be used as the sole basis for treatment or other patient management decisions. The Xpert Xpress Strep A test does not differentiate asymptomatic carriers of Group A streptococci from those exhibiting streptococcal infection. The results from the Xpert Xpress Strep A test should be interpreted in conjunction with other laboratory and clinical data available to the clinician.

· This test has not been evaluated for patients without signs and symptoms of pharyngitis.

· This test cannot rule out pharyngitis caused by other bacterial or viral pathogens besides Group A streptococci.

· Cross-reactivity with organisms other than those listed in the Exclusivity Table 10 may lead to erroneous results.

· The analyte target (bacterial nucleic acid) may persist in vivo, independent of pathogen viability. Detection of the analyte target does not imply that the corresponding pathogen is infectious, or is the causative agent of the clinical symptoms.
· This test does not differentiate between asymptomatic carriers and patients exhibiting signs and symptoms of pharyngitis. Results should not be used as a sole basis for patient management.

XIV.
Adding a new user
1. Position mouse  on bottom of screen and select [image: image5.png]


to open menu 

2. Select “All programs”

3. Select GeneXpert DX to open the software

4. Select “Setup”  - “User Administration”

5. select “Add”

6. Enter user name – RALS ID/SER number
7. Full Name – “Jane Doe”

8. Password – gxcphd

9. Confirm password – gxcphd

10. User type – ADMIN

11. OK

XIV.
Troubleshooting – refer to user’s guide section 6.18
XV.  
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