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Training Agenda

� Xpert TV Training

– Reagents

– Sample collection

– Kit storage and handling

– Limitations

– Preparing cartridge

� Quality Control

� Results analysis

� Discussion and Q&A
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Xpert TV Training Objectives
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At the end of the training, user will be able to:

– Properly store and handle the Xpert TV cartridge kit and specimen
collection kits.

– Follow proper laboratory safety precautions.

– Collect appropriate specimen types and transport specimen.

– Perform the cartridge set up and run the assay.

– Report the various software-generated results.

– Understand assay control strategy.
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Introduction on disease state
What is Trichomoniasis?

� Caused by Trichomonas

vaginalis (TV)

� 170 M new cases estimated

worldwide annually

� Trichomoniasis is common

among persons with HIV

� TV is not a reportable STI
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STI – Sexually Transmitted Infection

http://vaginitis.obgyn.net/ACOGGuidelines.pdf
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� Single cell protozoan

� Causes trichomoniasis

� Approximately 70% of those infected are asymptomatic

� Symptoms

‒ Itching

‒ Burning during urination
‒ Discharge from vagina/urethra
‒ Pain during intercourse

� Treatment with antibiotics (Metronidazole or Tinidazole)

� Common methods for detection of T. vaginalis have variable sensitivity due 
to time and skill level constraints

Trichomonas vaginalis

Complications

♂ ♀
� Infertility

� Chronic prostatitis
� Nongonococcal urethritis

� Infertility

� HIV risk
� Cervical neoplasia

http://www.cdc.gov/std/trichomonas/STDFact‐Trichomoniasis.htm 
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� These estimates indicate in 2005 there were approximately:

‒ 98 million adults infected with C. trachomatis

‒ 31 million adults infected with N. gonorrhoeae
‒ 153 million adults infected with Trichomonas  vaginalis.

Prevalence estimated by WHO
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� 170 million new cases of Trichomonas vaginalis (TV) infections in 
adults estimated worldwide annually.

Current situation

Gaydos, C. GenProbe Symposium. 2010 National STD Prevention Conference, Atlanta, GA 
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The Cepheid Solution

� Three internal controls for each
individual sample

– Sample Adequacy Control (SAC)

– Sample Processing Control (SPC)

– Probe Check Control (PCC)

� High sensitivity and specificity

� Simple and easy to use

– Closed cartridge system

� For positive samples, results in

approximately 45 minutes

– EAT (Early Assay Termination)

� On-demand results 24/7

� Random access
8 © Cepheid.
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TV Testing with Xpert® TV

* Xpert TV product insert 
TV :Trichomona Vaginalis

Impact on patient care with accurate diagnoses and positive 
results as early as 35 minutes

Test and Treat

9 © Cepheid.

Sensitivity>95%*

Swab Transport
or Urine Transport

Transfer

1mL sample

Test &
Results

35‐60 mins

Date Uploads
to LIS
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Intended Use

The Cepheid Xpert TV Assay, performed on the GeneXpert® Instrument Systems, is a 
qualitative in vitro diagnostic test for the detection of Trichomonas vaginalis genomic 
DNA. The test utilizes automated real‐time polymerase chain reaction (PCR) to detect 
Trichomonas vaginalis genomic DNA. The Xpert TV Assay uses female or male urine 
specimens, endocervical swab specimens, or patient‐collected vaginal swab specimens 
(collected in a clinical setting). The Xpert TV Assay is intended to aid in the diagnosis of 
trichomoniasis in symptomatic or asymptomatic individuals.

Urine
� Female

� Male

Swabs
� Endocervical

� Patient-Collected Vaginal
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System and Reagent Requirements

GeneXpert Systems

� GeneXpert Instrument System:

� 6 color modules

� GeneXpert Software v4.3 or higher

� Barcode Scanner

� GeneXpert Instrument System Operator Manual

� GXTV-CE-10

� SWAB/A-50: Xpert Vaginal/Endocervical Specimen Collection Kit

� URINE/A-50-CE: Xpert Urine Specimen Collection Kit

11 © Cepheid.

Test kits

Specimen collection kits
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Xpert TV Kit

12 © Cepheid.

Xpert TV Assay

Catalog Number GXTV-CE-10

Tests per kit 10

Contents per test 

cartridge

Reagent beads

Liquid Reagent

Kit CD Assay Definition File (ADF)

Instruction to import ADF

Package Insert (PDF)

Transfer pipettes 10

Storage 2-28 °C
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Sample Collection Kits

The Cepheid® Xpert® Vaginal/Endocervical Specimen 
Collection Kit is designed to collect, preserve, and transport 
Chlamydia trachomatis, Neisseria gonorrhoeae, and 
Trichomonas vaginalis DNA in endocervical swab specimens 
(collected by a clinician) and patient collected vaginal swab 
specimens (collected in a clinical setting) from symptomatic 
and asymptomatic women prior to analysis with the Xpert
CT/NG Assay and the Xpert TV Assay.

The Cepheid® Xpert® Urine Specimen Collection Kit is for use 
with the Xpert CT/NG Assay or the Xpert TV Assay. The Xpert 
Urine Specimen Collection Kit is intended to preserve and 
transport male or female urine specimens. 

Xpert Vaginal/Endocervical 

Specimen Collection Kit

Xpert Urine Specimen 

Collection Kit

Catalog # SWAB/A-50 URINE/A-50-CE

Intended 

Use

Kit
Contents 

(50/kit)

� 1 large sterile cleaning swab 

� 1 flocked collection swab

� 1 tube Swab Transport Reagent (pink

cap)

� 50 Vaginal specimen self collection instruction sheet

� 1 Endocervical specimen collection instruction sheet 

� 1 urine transfer pipette

� 1 tube Urine Transport Reagent

(yellow cap)

� 50 specimen collection sheets
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Urine Specimen Collection
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Endocervical Specimen Collection
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Patient-Collected Vaginal Swab Specimen 
Collection

16 © Cepheid.
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Xpert TV Specimen Transport and Storage

17 © Cepheid.

Specimen
Transport and Storage 

Temperature (°C)
Storage Time

Unpreserved (neat), first 

catch urine

2-8 °C 4 days

15-30 °C 4 hours

Urine in Xpert Urine 

Transport Reagent

2-8 °C 28 days

15-30 °C 14 days

Endocervical or Vaginal

swab in Xpert Swab 

Transport Reagent

2-30 °C 60 days
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Good Laboratory Practice

� Cartridge/reagent preparation Sample 
addition Detection

PCR laboratory 
setup

� Store specimens separately from 
reagents to prevent reagent 
contamination.

Specimen and 
reagent storage

� Use filtered pipette tips, when needed.

� Follow the manufacturer’s 
recommendation for calibration and 
maintenance of the lab equipment.

� Perform regular maintenance on the 
GeneXpert Instrument.

Equipment

18 © Cepheid.
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Good Laboratory Practice, continued

� Clean work surfaces with a final concentration of 
1:10 dilution of household bleach in water and 
then a 70% ethanol solution. Wipe work surfaces 
dry.

� If contamination occurs, thoroughly clean the 
contaminated area with 1:10 dilution of household 
bleach in water* or 3% (w/v) hydrogen peroxide 
and rinse thoroughly with water. Wipe work 
surfaces dry.

Housekeeping

� Wear clean lab coats and gloves.

� Change gloves between processing 
samples.

Personnel*

� Clean the lab bench area routinely.

� Keep the back of the instrument dust free.
Lab bench area

* Final Active Chlorine concentration should be 0.5% regardless of the household bleach concentration in 
your country

19 © Cepheid.
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Xpert TV Warnings and Precautions
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� Store test kits at 2-28º C. Do not use expired cartridges.

� Each single-use cartridge is used to process one test. Do not reuse 
processed cartridges.

� Do not open a cartridge until ready to use.
– Cartridge should be run within 30 minutes after opening the cartridge lid.

� Avoid cross contamination during sample handling steps.
– Change gloves if they come in contact with specimen or appear to be wet.
– Change gloves before leaving work area and upon entry into work area.
– Change gloves between processing each sample.

� Do not use a cartridge that has been dropped or shaken after the 
sample has been transferred to the cartridge.

� Do not use a cartridge that has a damaged reaction tube.
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Xpert TV- Cartridge Preparation

21 © Cepheid.
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Running the Test

� Gently invert the transport tube 3 to 4 times.

� Open the transport tube.

� Compress the bulb of the transfer pipette.

– Insert the transfer pipette into the transport tube.

– Fill the transfer pipette to the mark on the pipette (500uL).

– Ensure fill is to the mark on the pipette. Avoid air bubbles.

Bulb

or

22 © Cepheid.

Invert transport tube

3-4 times
Fill Transfer Pipette to the Mark

Sample Chamber 

(Large Opening)
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Automated Xpert TV Test Steps

Add the 

sample to

the 

cartridge.

Place the 

cartridge

into the

instrument.

Nucleic 

Acids are 

purified.

Purified 

Nucleic

Acids mix

with PCR 

reagents.
Simultaneous 

amplification 

and detection 

occurs.

Results

are ready

to view.
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EAT (Early Assay Termination)

24 © Cepheid.

� What is it?
– Real-time monitoring of reaction progress

– Termination of the reaction when the cycle threshold of a particular 
reaction is crossed

� What are the benefits?
– Positive results are reported sooner

– For time-critical interventions, valuable minutes are saved for 
patients that need it the most
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Refer to the Package Insert for 
complete details

Quality Control

© Cepheid.
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Cepheid Assay Control Strategy

26 © Cepheid.

� Each Xpert cartridge is a self-contained test device.
– Cepheid designed specific molecular methods to include internal controls 

that enable the system to detect specific failure modes within each 
cartridge.

– Instrument system control: Check status

– Reagent control: Probe Check

– Sample processing control: SPC and SAC

– Amplification control: SPC and SAC
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Instrument System Control – Check Status

27 © Cepheid.

� The Instrument System control checks the optics, 
temperature of the module, and mechanical integrity of 
each cartridge.

– If the system controls fail, an ERROR test result will be reported.
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Reagent Control - Probe Check Control (PCC)

28 © Cepheid.

� After sample preparation, bead reconstitution, and tube
filling (prior to thermal cycling), multiple fluorescent
readings are taken at different temperatures.

� The readings are compared to default settings established 
by Cepheid.

� The Probe Check controls for:

– Missing Target Specific Reagent (TSR) and/or Enzyme Reagent beads
which contain all primers, probes, and internal control template

– Incomplete reagent reconstitution

– Incomplete reaction tube fill

– Probe degradation

� If the Probe Check fails, an ERROR test result will be
reported.
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Sample Processing Control - SPC
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� The Sample Processing Control (SPC) assesses the 
effectiveness of the sample preparation steps, including reaction 
tube filling.

� SPC is Bacillus globigii DNA.

� The SPC controls for:
– Missing primer/probe or enzyme beads

– Incomplete reagent reconstitution

– Incomplete reaction tube fill

– Enzyme degradation

– Sample lysis, nucleic acid extraction, and integrity of nucleic acid

– Sample inhibition

� The SPC can be negative or positive in an analyte-positive 
sample.

� If the SPC fails in an analyte-negative sample, an INVALID test 
result will be reported.
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Sample Adequacy Control – SAC
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� Sample Adequacy Control (SAC) ensures the sample 
contains adequately lysed human cells.

� A negative SAC may be due to not enough human cells 
present in the sample following:

– Insufficient mixing of the sample

– Improper sample collection

– Inefficient sample lysis

� If the SAC fails in an analyte-negative sample, an INVALID
test result will be reported.
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Commercially Available External Controls
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Please note: for negative samples, human cells must be present for a valid result

� Other options:

– Known patient positive and negative samples

Vendor Organism Name Description Part Number

ATCC

www.ATCC.org

Trichomonas vaginalis � TV Positive 30001

Neisseria gonorrhoeae � TV Negative 35201

Zeptometrix

www.zeptometrix.com

Trichomonas vaginalis 

Z070

� TV Positive NATTVPOS-6MC

N. gonorrhoeae strain � TV Negative NATTVNEG-6MC
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ZeptoMetrix TV External Controls

www.zeptometrix.com32 © Cepheid.
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Refer to the Package Insert for 
complete details

Results Analysis

© Cepheid.
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Algorithm

PCC

Error
SAC

N/A

Target: TV

Fail

No Result

Invalid

Pass

SPC

Pass Fail

FailN/A N/A

Pass

Invalid

Pass
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TV DETECTED

Trichomonas target DNA is 
detected.

� The Trichomonas target has a 
Ct within the valid range and a
fluorescence endpoint above 
the threshold setting.

� SPC: Not applicable. The 
SPC is ignored because the
TV target amplification may
compete with this control.

� SAC: Not applicable: The 
SAC is ignored because the
TV target may compete with 
this control.

� PCC: PASS. All probe check
results pass

35 © Cepheid.
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TV DETECTED (Early Assay Termination)

Trichomonas target DNA is 
detected.

� The Trichomonas target has a 
Ct within the valid range and a
fluorescence endpoint above 
the threshold setting.

� SPC: Not applicable. The 
SPC is ignored because the
TV target amplification may
compete with this control.

� SAC: Not applicable: The 
SAC is ignored because the
TV target may compete with 
this control.

� PCC: PASS. All probe check
results pass

36 © Cepheid.
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TV NOT DETECTED

Trichomonas target DNA is not 
detected.

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

� SAC – PASS; SAC has a Ct
within the valid range and a
fluorescence endpoint above 
the minimum setting.

� PCC – PASS; all probe check
results pass

37 © Cepheid.
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Reasons to Repeat the Assay

38 © Cepheid.

� An INVALID result indicates that the controls, either SPC
and/or SAC failed. The sample was not properly
processed or PCR was 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.
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INVALID

� Presence or absence of 
Trichomonas target DNA cannot be 
determined.

Repeat the test according to the 
instructions in  Section 11.2 of the 
Package Insert, Retest Procedure to 
repeat the test.

� SPC: FAIL; SPC target result is 
negative. The SPC Ct is not within 
valid range and fluorescence 
endpoint is below the minimum 
setting.

AND/OR

� SAC – FAIL. SAC Ct is not within 
valid range and fluorescence 
endpoint is below the threshold 
setting.

� PCC: PASS; all probe check 
results pass.

39 © Cepheid.
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ERROR

Presence or absence of 
Trichomonas target DNA cannot be 
determined. Repeat the test 
according to the instructions in the 
Package Insert, Retest Procedure 
to repeat the test.

� TRICHOMONAS – NO RESULT

� SPC – NO RESULT

� SAC – NO RESULT

� PCC – FAIL.* All or one of the 
probe check results fail.

* If the probe check passed, the 
error is caused by the maximum 
pressure limit exceeding the 
acceptable range or by a system 
component failure.
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NO RESULT

� NO RESULT indicates that
insufficient data were
collected. For example, the 
operator stopped a test that
was in progress.

� The presence or absence of
Trichomonas target DNA
cannot be determined. Repeat 
the test.

� Trichomonas – NO RESULT

� SPC – NO RESULT

� SAC – NO RESULT

� PCC – Not Applicable

41 © Cepheid.
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1 Discard used cartridge.

2

Obtain the leftover sample from the Transport Reagent 

tube.

If the leftover sample volume is insufficient, or the retest 

continues to return an INVALID, ERROR, or NO RESULT,

collect a new sample.

3 Repeat the test with a new cartridge.

4 Follow the Package Insert on how to run a test.

TV Retest Procedure

42 © Cepheid.
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Factors That Negatively Affect Results

43 © Cepheid.

� Improper specimen collection
– Performance with other collection devices and specimen types has not been 

assessed.

– For assays that contain the SAC control, a specimen that does not contain 
human cells will result in an invalid test result.

� Improper transport or storage of collected specimen
– Storage and transport conditions are specimen specific.

– Refer to the Package Insert for the appropriate handling instructions.

� Improper testing procedure
– Modification to the testing procedures may alter the performance of the test.

– Technical error or sample mix-up can impact test results.

– Careful compliance with the Package Insert is necessary to avoid erroneous 
results.

� Interfering substance
– False negative test results or invalid results may be observed in the presence 

of interfering substance.

� The number of organisms in the specimen is below the detection 
limit of the test
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Limitations

� Trichomonas tenax was found to cross-react with the Xpert
TV Assay at levels above 1.0 x 102 cells/mL. T. tenax is a
commensal of the oral cavity. See Xpert TV Analytical 
Specificity for details.

� With endocervical and patient-collected vaginal 
specimens, assay interference may be observed in the
presence of blood (>50% v/v).

� Xpert TV Assay performance has not been evaluated in 
pregnant women, or in patients with a history of
hysterectomy.

� Xpert TV Assay performance has not been evaluated in 
patients less than 18 years of age or older than 78 years of
age.

� Please refer to Package Insert for a complete list of 
limitations.
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Technical Support
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� Cepheid provides technical support in the field, on the 
phone, by fax, and by email.

� Contact information for other Cepheid offices is available 
on our website at:

www.cepheid.com or www.cepheidinternational.com

under the SUPPORT tab. Select the Contact Us option.
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Discussion and Q&A
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Thank You.
Visit us at www.cepheid.com


