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Troubleshooting
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Contents of This Module

v

GeneXpert instrument problems

» Errors, invalid results, and no results

» Other testing issues

v

Cepheid contact information
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Learning Objectives

At the end of this module, you will be able to:

» Troubleshoot common GeneXpert instrument problems
» Explain causes and solutions to common error codes

» Address other common testing issues
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GeneXpert Instrument:
Problems that may be encountered

v

GeneXpert modules are not detected

v

Barcode scanner is not working

v

Red light on module is blinking

>

Cartridge is stuck in GeneXpert

2ad sy Riad
g...‘n-.". TH Cuigaid s

Global Laboratory Initiative
Xpert MTB/RIF Training Package




GeneXpert Modules Not Detected (1)

—
RN I I I I I I I -
....................................................................................................................

Launched GenexXpert® Dx System at 06/10/13 17:55:26

Version 4. 4a

Modules not detected. Check power switch and computer/GeneXpert cable connections.
4
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GeneXpert Modules Not Detected (2)

Was GeneXpert machine switched on before the computer? % NO

v v

YES Close GeneXpert Dx software %
shut down computer

W turn on GeneXpert ==

Ethernet cable loose, not connected or damaged? turn on computer %

open GeneXpert Dx software
NO _ Replace the cable

IP address issue  Bad Gateway board or Computer LAN Port == (Contact Cepheid Technical

W Support to replace the
Contact Cepheid Technical computer or module
Support reconfigure the IP
address
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Barcode Scanner Error

USB cable of the barcode reader: Can you hear a BEEP sound when
connected to the computer?

NO W
Connect the barcode reader USB to Prepare and scan your cartridge.
another USB port of the computer Can you scan it?
YES NO YES NO
Barcode reader - Check the Assay Definition file imported
failure - Reconfigure the barcode reader
Can you scan it now?
\ Contact Y / N
Cepheid NO YES
Technical W

é
Support €—— Barcode reader failure g.
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Barcode Scanner reconfiguration

E Do nt Maemiter: 800-0007
e . - F':hr: B
Cepheid o

20 Barcode Scanner Configuration p 1ol 5
Procedura, Worksheet, and Purchasing Spec

Scannar Sarial Mumbser:

Ty woriaheei b e d 30 docume T i the configersdion ol the bar code scanme> I300-02071. The Informaiion fore ech mclon should be
g d e cluied e the y wee compleied

Pari 1: Configuration

| I:un—'h-ul
Lop Shioa & Pan 51
PREPRALTION AHD SET-LP

Primiowt this documeni- § any barcodes are smudged or lines have

missing marks. repring the documant

2 | Locaw Compuser with Windows 2000 and USE Hub

Sei-wp Soannar

* Famove e barmode scannar from the boa

* Connect tha binck |M5E cable connecior (looks lika & selophons jack]
with tha scarmer, you showld haar a Sclick™ when the conneicfor ks

L propery seaked into #e scamner

* Conneot e offer end of tha UIEHE oonmector the FSH Hub'PC's
USE connecior-the computer will suromatcally dolect and install
drivars for tha soammer. Onoe it has bean reoognized, the smannar
will besp thress times.

4. | Configuration

* Soan the foliowing barcodes, in cedar, from top o botiom.
Ai leasi 1 beap from the scanmer afier soch sucosasbul scan -

walt for gresn light to tum off or flash prior io the rexct scan.
f—o =St Al Dalaalis

e min Mol
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Red Light on Module Blinking

» This indicates that the module may be failing

» In the GeneXpert Dx System window, click “Maintenance” on the menu bar
and select “Perform Self-Test”

» |f problem persists, contact Cepheid Technical Support

** GeneXpert® Dx “stem

B=led

User Data Manaaemen ding  Setup Advanced Setup | Maintenance | Abourt User helena
: ’ Module Reporters -
C Plunger Maintenance 1@ ﬁ
‘j,.nw.-- L @
Create Tesl Check Status Stop ! Perform Self-Test

Define Assays Define Graphs Maintenance

== Open Module Door or Update EEPROM

Version 2.1

User helena

Launched 10/6/2009 13:49:42
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Cartridge Stuck in GeneXpert (1)

» Solution 1: Verify that module door is not open
o Gently try to open module door.

» Solution 2: In the GeneXpert Dx System window, click “Maintenance” on
the menu bar and select “Open Module Door or Update EEPROM”

** GeneXperi= ™ System

User DataManagemen SNiending Setup Advanced Setup |Malntenance

o o e

Valve Malntenance

Create Tesl Check Status L el Define Assays Define Graphs Maintenance
< Open Moadule Door or Update EEPROM 5

Version 2.1
User helena

Launched 10/6/2009 13:49:42
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Cartridge Stuck in GeneXpert (2)

Solution 3: Close the software, and re-launch the software

o When the software is re-launched, the module will reinitialize itself, by putting the valve
and the syringe in correct position. This may help to open the door.

Solution 4: Turn the system off and restart both GeneXpert instrument and
software

Solution 5: In the GeneXpert Dx System window, click “Maintenance” on the
menu bar and select “Perform Self-Test”

** GeneXpert® Dx System

Data Management Trending Setup Aavanced Sewm |Malntenance

N Wi Ta ?."‘;,'I,.,'.’...";'f - =1
o S @

Check Statu Perform Sek-Test Maintenance

User helena

Launched 10/62009 13:49:42

Version 2.1
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Cartridge Stuck in GeneXpert (3)

» Solution 6: if none of previous solutions works, MANUALLY REMOVE
cartridge.

o Caution: This should only be performed by laboratory supervisor or other qualified
individual.

SEE NEXT SLIDES ON HOW TO REMOVE A STUCK CARTRIDGE
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Manually removing a stuck cartridge:
1. Disconnect GeneXpert Instrument

’

Only for staff trained in GeneXpert, in consultation with "expert user”,
or laboratory supervisor, or other qualified individuals!

1. Disconnect the instrument from electrical sources and the computer

——

s s
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Manually removing a stuck cartridge:
2. Open GeneXpert Instrument

¥ NOTE: ONLY FOR NEW INSTRUMENTS !!

2.1: Remove all 3 screws

from each foot underneath 2.2: Remove all 4 screws from the back cover. If necessary,

pliers can be used to remove back over by gripping the
area indicated above. Avoid using the fan vent locate
|.

below as this can damage the fan
Global Laboratory Initiative
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Manually removing a stuck cartridge:
2. Open GeneXpert Instrument (contd.)
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Manually removing a stuck cartridge:
2. Open GeneXpert Instrument (contd.2)

= é®
o |
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Manually removing a stuck cartridge:
3. Manually Remove Stuck Cartridge

3. At this stage, there are 2 options to remove the stuck cartridge:

Option 1: Move up the
PlU nger Plunger Motor

Option 2: Turn valve in
the correct position

Stuck cartridge
in module A1

Valve drive

Snd MECsany Belminy
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Manually removing a stuck cartridge:
3. Manually Remove Stuck Cartridge (contd.)

Option 1: Move up the plunger

A. Screw the plunger back to correct position by turning the
screw in the “UP” direction.

B. Try to open the door. —_—

% Option 2: Turn valve in correct position

A. Screw slowly in one direction while trying to open the
door. Be aware that it may take a while.

B. Eventually the valve will go back in correct positioning,

the door will open and you will be able to remove the
cartridge. .‘

gn. ................
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Manually removing a stuck cartridge:
4. Reassemble GeneXpert Instrument

4.1. Place the instrument
carefully on its back and lower
the outer casing over

4.2. Place back the backside
and screw back all 4 screws

(not too tight!) —>

] T ——
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Manually removing a stuck cartridge:
4. Reassemble GeneXpert instrument (contd.)

4.3. Screw back all 3 screws of each =
foot underneath the GeneXpert

After reassembly, if the doors become
difficult to open or close, then the front
feet have been screwed on too tightly.

- loosen the screws of the front feet
until the door opens freely l.
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Error, Invalid, and No Result

v

Understanding error codes
Common error codes

5006/5007/5008

5011

2008

2127

2037

2014/3074/3075/1011
Invalid results

v

v

No result

v
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Understanding Error Codes

Cause(s)

Many different causes can lead
to an ERROR result. Click on
“Errors” to learn more about the
issue.

e Esl Whew Hotel s Dalie AvSays Db L apl

| | E
R T T o St g EFI

Origin(s)

Most frequent issues are
detailed in the following slides.
They should be addressed by
operators following the advice
Solution(s) contained in this slide set.

To easily reduce an unexpectedly high error rate, it is essential that all operators identify errors
and address them following the advice in the following slides. I.
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Error Code: 5006/5007/5008

e AP g T T O ST i

' F ] ®
(3 ' 1@ b = )
v J
Test Check Status View Results Define Assays Define Graphs Mot onanc e
1 [ — o~ e - - S
Cor | TestResut  Amabte Resut Oy Mwtory | Support |
Paltord © e view
I ] M mary Curve |
— 1t Postoun analysis Emer 5007 10C-1] probe chack fated Probe check xaue of 25 9 for a2
Sampe D meror feadng rumber 2 was below the minemsem of 329 151819
lku-:’»- 0 NZOKO I |
snay port MTB-RF Assay
o4
2
Vurson W
Reagent Lot 10° 04202 IResi® View
Test Type  Soecar - Primary Curve
Sample Type  Othes
Other Sampie Type
f ]
Notex
= <No Data AvaBabile>
Start T JW021 2 07 56 40
End time J90N 2181042
User Molse ITONGWA

[ vew rest |

| Expon Repert || Upload Test

Solution(s)

Cause

Probe Check Control failed and test
was stopped before amplification.

Origin(s)

Sample too viscous and/or wrong
sample volume added to cartridge;
Cartridge reaction tube improperly
filled, contains bubbles, or probe
integrity issues detected.

After 15 (10+5) minutes of decontamination, if the sample is still too viscous do not load it into the
cartridge. Wait up to 10 additional minutes until the sample is totally liquefied, then transfer it into
the cartridge using a new disposable pipette. The transferred volume into the cartridge should be

between to 2 and 4 mL max.
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Error Code: 5011

Usar  Dala Managemaer  Acperts  Selup  View Rosulls  Alni User adininsir

Cause
e - Signal loss detected in the
5613 Ll Jam) Frimary Curve . o e o fro .
| T . e B 1 e o ¥ ST 13500 amplification curve.
| — Origin(s)
| :sEED | Loss of tube pressure because
T D the cartridge tube is not airtight
o T or cartridge valve is not working
ECRE : correctly.
Solution(s)

Repeat the test using a new cartridge. If error persists, it can be module related;
i.e., the module fluidics may not be working. Contact Cepheid Technical Support.
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Error Code: 2008

¢ Dato Management  Reports  Selup  View Rosults  About User cepheidt

'nv 13 p’l ] [‘] M Cause

Check Status Stop Test View Hesults Detine Assays

Sk il e TR NN ST o (N O Pressure exceeds the maximum
| | [ Ty B— ]l pressure allowed.

WSCAL MIMIGO Y5 M I

Assay Xpert NTB-RF Adsay ‘

i ‘ Origin(s)

" | S Sample is too viscous.

Sample Type | Other
Other Sample Type

Hotes
1GRB, CHIR, No 226 <Ho Data Avallable>

Start Time 1770402 231147

Solution(s)

After 15 (10+5) minutes of decontamination, if the sample is still too viscous do not load it into
the cartridge. Wait up to 10 additional minutes until the sample is totally liquefied, then transfer
it into the cartridge using a new disposable pipette. I‘
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Error Code: 2127

[ ——

N @ B e

| Yores] "
it Reaibin

A Cause
AN | S - —— — ﬂ Module communication loss was
— detected.
Vershn 3 i
Pu—:lul:' nzA1s &
LT | : I .
s Origin(s)
éééééé |
W % . .
‘ — Power supply issue (main power or UPS
ot s Iz fluctuations/failure).
Solution(s):

Unplug and plug again the Ethernet cable between computer and instrument.

Unplug and plug again the communication cable between gateway board and GeneXpert.
Restart system and check temperature (should be below 30°C).
lo

Check the functioning of the UPS and install a surge protector.
Global Laboratory Initiative
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Other Error Codes

» Error 2037: Cartridge integrity testing

o At the early beginning of a test, the GeneXpert checks the pressure inside the tube. If
pressure is not correct, the software will stop the test because the cartridge is not
airtight (quality issue). Do not use that cartridge.

» Error 2014/ 3074/ 3075/ 1001: temperature/heater failure

o Causes: high temperature in module; heater component failure; broken fan; dust on
filter near fan

o Does this error affect only one module? Always the same?

* In the GeneXpert Dx System window, click “Maintenance” on the menu bar and
select “Module Reporters” to check module temperatures

User DataManagement 1w

I'-Wi
(4}

Create Teslt

Define Graphs
Open Module Door or Update EEPROM

’ Version 2.1 ‘
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Invalid Result

_— . Cause
i Testand Analte Resul | Detall | Errors | History | .
e Sample Processing Control
ﬂ-.:nr?: | = | EnaPt | Anahie Resull | (SPC) failed'
—t ¢t i wich Origin(s)
o womesem - PCR was inhibited due food particles

e or blood in the sample.

Prevention

R Before mixing with sample reagent (SR) for
decontamination, check whether the
sample contains food particles or blood.

Solution(s) Allow food particles to settle to bottom of

specimen before adding sample to

cartridge. gl‘

Global Laboratory Initiative
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No Result

Usm  [ala Managermsnl  Heporls Selup  Vew Resulls

Cause
1, Test could not be completed and
| et w1 ] insufficient data were collected.
S
e Origin(s)
S — S Software stops working before
——— test is completed due to:
E— e - Windows or software freeze
| - Power failure
S - STOP TEST function was
activated (accidentally, or
Solution(s) deliberately)
Secure the power supply, restart the machine and repeat test with new cartridge. Contact
Cepheid if the problem persists. gl‘

Global Laboratory Initiative
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Monitoring of errors and invalid/no results

» Rates of errors and invalid/no results should be monitored by module

and by user

» ldentifying the most frequent types of problems can help to
troubleshoot since certain errors may be associated with a user’s
technique in sample processing, while others to mechanical problems
with the instrument modules, or room temperature, etc.

» Recurring errors should be timely reported to Cepheid

g A TH tuigaod
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OTHER TESTING ISSUES: What To Do If (1)

You have started a test and realize that you did not enter
Sample ID number (eg. Lab register number)

1. Go to “View Result” for this module at the end of run.
2. Remove cartridge from module.
3. Make sure that you copy ID number on cartridge in sample ID field on

the left. Save change.

g Adeancg TH Cuigacads
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OTHER TESTING ISSUES: What To Do If (2)

You realize that one of the patient specimens does not contain
enough volume (>1 mL is required)

1. Volume should normally be ensured by the health care worker who
collected the specimen.

2. It is important to check volume during specimen reception at lab.

3. Process if at least 1 mL and inform health care worker accordingly to

ensure more than 1 mL obtained in future.
4. If less than 1 mL, request new specimen.

g A TH tuigaod
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OTHER TESTING ISSUES: What To Do If (3)

You have added Sample Reagent (SR) to 8 sputum samples and started
testing of 4 samples, but then realize that it will be lunch time when you
could start the next run

1. You can incubate sputum in SR for up to 5 hours before loading the
cartridge at room temperature, or up to 12 hours if refrigerated at

2-8°C (Note: Once sample is added to cartridge, testing must start
within 4 hours).

2. Avoid batching, if possible.

3. If you need to batch, respect the 5 hour maximum period.

4. In this case, tests can be started after lunch, since you will still be
within the time limit.

gli
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OTHER TESTING ISSUES: What To Do If (4)

You dropped an inoculated cartridge while transporting it to
GeneXpert

1. Do not load cartridge into the instrument.

2.  Follow spill procedures in biosafety guidelines.

To prevent dropping cartridges, be sure to wear dry gloves and use a trolley
for transporting

In case you have a spill: REFER TO MODULE 2 — Biosafety

g Adeancg TH Cuigacads
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OTHER TESTING ISSUES: What To Do If (5)

The GeneXpert is moved and a cartridge is inside

Big risk to damage the module. It is highly recommended to:
1. Notify Cepheid (contact Cepheid technical support)

2a. Before moving the system, unblock the stuck module and perform a full cleaning
procedure.

2b. If the system was moved with a cartridge left inside, as soon as the system is
relocated remove the cartridge, clean the module (regular cleaning procedure) and
check if system works correctly

3. Monitor that module.

Best is to prevent: if a system is moved/relocated, check there is no cartridge in the
module before moving the system. gl‘
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OTHER TESTING ISSUES: What To Do If (6)

A run is aborted by GeneXpert

1. Document on Xpert result form.
>. Repeat testing if at least 2 ml of SR/sputum mixture remain.
3. If insufficient volume remains, request for a new specimen.

2ad sy Riad
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OTHER TESTING ISSUES: What To Do If (7)

Sample Reagent dropped & splashed on
hands, face or eyes

Consult the Xpert MTB/RIF Material Safety Data Sheet (MSDS).

Eyes: Causes serious eye damage. Rinse cautiously with water for several minutes. Remove
contact lenses if present and possible to do. Continue rinsing. Consult a physician.

Skin: Causes skin irritation. Wash with plenty of soap and water. Consult a physician.
Ingestion: May be harmful if swallowed. Rinse mouth with water. Consult a physician.

Inhalation: May cause drowsiness or dizziness. If breathing difficulty should occur, remove
person to fresh air and consult a physician.
|.
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Other Hardware, Software or Reagent Problems?

» Look up error number in GeneXpert User Manual and perform
corrective measures recommended.

» Contact your local supplier or Cepheid Technical Support.

» If possible, continue testing in other modules while solving any
module-specific problem.

g Adeancg TH Cuigacads
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When is module replacement needed?

» If a hardware problem caused the module to break down
» If the software indicates that a module is not available
» If the software indicates another problem with the module

» Possibly if the error rate is increasing (this could indicate a hardware
problem)

Contact the Cepheid Technical Support team: they will make the

decision whether module replacement is needed or not
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gd.\-i\‘1|| TH cuagaods

Global Laboratory Initiative
Xpert MTB/RIF Training Package




Steps to prepare for module replacement (swap)

1. Provide to Cepheid:
o Shipping address of site where module needs to be shipped
o Contact person at the site
o The address for sending the invoice

2. Prepay for module(s):

Price for modules swap is
- 900 USD for 1 module

- 1200 USD for 2 modules
- 1500 USD for 3 modules
- 1800 USD for 4 modules
Shipment included to the nearest international airport
Customs clearance not included

Free if machine is
under warranty

3. Receive module(s)
2. Disinfect old module(s): instrument surfaces, cartridge bay, plunger rod
5. Replace (swap) module(s) — Contact Cepheid Technical Support for help if needed

g Adeancg TH Cuigacads

Global Laboratory Initiative
Xpert MTB/RIF Training Package




Module replacement (swap)

Movie is available from FTP:
(paste in Windows Explorer, not Internet Explorer)
The FTP movies are large files so should be downloaded on to a CD before the training.

g Adeancg TH Cuigacads
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service provider or a trained expert



ftp://hbdc:Crasa7Uc@ftp.caplaser.net/

Steps after replacing (swapping) modules

6. Restart system and generate Installation Qualification Report (send to
Cepheid)

7. Fill, sign and send to Cepheid the Clearance Certificate for module return

8. Cepheid sends you RMA number for tracking

9. Repack old module(s) in original box and label correctly:

- Write RMA number on the box
- Write address on the box: Cepheid Europe, Vira Solelh, 81470 Maurens Scopont, France

10. Send old module(s) back to Cepheid within 10 days after replacement

g Adeancg TH Cuigacads
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Cepheid Assistance & Support

» Cepheid HBDC Europe Training and Assistance
> Phone: +33.5.63.82.53.60
° Monday to Friday, 8 am -6 pm GMT+1
» Cepheid Technical Support (Instrument Issues and Other Error Codes)
° Europe:
* Phone: +33.5.63.82.53.19

* Email : support@cepheideurope.com
* Monday to Friday : 8 am - 6 pm GMT+1

Before asking for support, have the following items ready:

o GeneXpert serial number, Error code(s), description of incident, and
(if possible) archived GXX file for last 3 months, and system log file.
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Summary

» Operational problems encountered may be related to incorrect user
technique or may indicate a technical problem with modules, the
barcode scanner, or cartridges

» Understanding the specific error codes and why you have received
invalid results or no results may help identify the cause of the problem
and find a solution for it

» Rates of errors and invalid/no results should be monitored by module
and by user

» Cepheid Technical Support should be timely contacted whenever
there are recurring problems

g A TH tuigaod
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- Assessment

» List the most frequent operational problems that may occur while
starting/performing a test

» Describe any of the main error codes and how they can be prevented

» Explain when you may get invalid results or no results

» Which is the maximum time you may incubate sputum in the sample
reagent?

» What is the information you need prior to contacting Cepheid for
technical assistance

g Adeancg TH Cuigacads
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