Comparison of Transcription-Mediated Amplification (TMA) and Polymerase Chain Reaction (PCR) Methods for Detection of Trichomonas vaginalis from SUN Study Patients
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Learning Objectives: By the end of the presentation
participants should be able to identify the benefits associated with urine TMA versus genital swab PCR testing.

ABSTRACT (Revised February 2010)
Background: Trichomonas vaginalis (TV) is the most common parasitic
sexually transmitted infection (STI) and is associated with urogenital
complications. While nucleic acid amplification technique (NAAT) has
shown superior sensitivity compared to wet mount and culture, limited
comparison of different NAATs exists. Objective: To evaluate the
sensitivity and specificity of PCR and TMA for TV detection in a population
of patients enrolled zin a long-term continuity of care study to understand
the natural history of HIV/AIDS in the HAART era (SUN). Method:
766 Urine and vaginal samples were collected during semiannual study
visits from November 2004 to June 2009. Vaginal specimens and male
urine (collected until January of 2007) were analyzed by PCR utilizing
a laboratory-developed assay targeting a repeated sequence of the TV
genome. Urine collected at the same visit to initially be used for GC/
CT testing was analyzed by an analyte-specific reagent (ASR) TMA test
(Gen-Probe, Inc). All positives by TMA were subsequently analyzed with
a research use only (RUO) TMA alternate probe set. A true Trichomonas
infection was defined as 2 positives by 2 different NAATs. In addition,
20% (266) negative specimens were analyzed using the RUO TMATV probe to determine alternate probe specificity. Results: Negative
and positive agreement by both NAATs was seen with 739(96.5%) and
23(3.0%) specimens, respectively. 4(0.5%) specimens were negative by
PCR but positive by both sets of TMA probes. Sensitivity and specificity
were 100% and 100% for TMA and 85.2% and 100% for PCR,
respectively. TMA RUO probe testing with negative specimens yielded 4
additional positives for an overall specificity of 99.3%. Conclusion:
Both NAAT methods were more sensitive than that reported in the
literature for wet mount and culture. TMA identified 14.8% positives not
detected by PCR. Urine was an adequate specimen for testing in this HIVpositive population compared to an invasive vaginal swab. Implications:
Ease of collection and increased sensitivity of detection of TV by TMA
urine is appropriate for identification of TV in at risk populations for STIs.

BACKGROUND
Trichomonas vaginalis (TV) is the most common non-viral sexually transmitted infection (STI) with annual estimates of 7.4 million new cases in the US.
Despite being more prevalent than Gonorrhea and Chlamydia, as well
as clear associations with clinical sequelae similar to these STIs (PROM,
low birth weight, PID, facilitated acquisition and transmission of HIV, infertility and cancer), TV is not a reportable disease. Sensitivity of current
diagnostic methods, including culture, has encouraged the development
of lab-developed and research use (RUO) or ASR validated amplified
molecular assays. Polymerase chain reaction (PCR) and transcription mediated amplification (TMA), are the two amplification methods evaluated in
this study. The SUN study (a long-term continuity of care study to understand the natural history of HIV/AIDS in the HAART era) was performing
Trichomonas testing by PCR using vaginal swab specimens in females and
urine specimens in males. Since urine specimen were also routinely being

collected for CT/GC at the time of each visit for both males and females,
the remnant urine specimens for both sexes were used to assess the possibility of urine for detection of Trichomonas using TMA. The goal of this
study was to understand the prevalence of TV in this unique population
as well as examine the sensitivity and specificity of both NAAT methods
and identify if a non-invasive specimen, such as urine, would be an acceptable substitute in this population for the detection of Trichomonas.

MATERIALS AND METHODS
Specimen Collection: Urine, and vaginal specimens from
women, were collected from each HIV positive patient during
semiannual evaluations as part of the SUN study protocol. Vaginal
specimens and aliquots of male urine were collected with a
BDProbeTec ET Culturette Direct Dry Swab system for PCR testing
and an additional aliquot of free catch urine was dispensed into an
APTIMA Urine Specimen Collection Kit for CT and GC testing.
PCR: Vaginal swab specimens and male urine though
January of 2007 were analyzed by PCR utilizing a laboratorydeveloped assay targeting a repeated sequence of the TV
genome. The assay was performed as previously described.1
TMA: An amendment to the original protocol was approved to utilize
remnant urine specimens for TV testing. Urine specimens were analyzed
using GEN-PROBE® APTIMA® General Purpose Reagents (GPR) and
APTIMA TV (ATV) oligonucleotides. Reagents were reconstituted as
described in the GPR package insert. 50 µl of each analyte specific
TV oligonucleotide were then added to the corresponding reconstituted GPR with the exception of amplification oligonucleotide #3 for
which a 50 µl of a 1 to 10,000 dilution was created prior to its addition to the reconstituted amplification reagent. The assay targeted
organism-specific 16S rRNA and was executed utilizing the APTIMA
COMBO 2 platform. Positive specimens were repeated for purposes
of obtaining data on reproducibility of the RLU results. An RLU cutoff of 50,000 was used for determination of a positive result.
Confirmation of initial positive TMA & discrepant analysis:
All initial positive TV by TMA were confirmed using a GPR-base research
use only alternate amplification TMA assay that targets different TV
sequences. An RLU cutoff of 50,000 was used for determination of a
positive confirmatory assay. In addition, 266 specimens negative by the
initial assay (20% of the total specimens) were tested with the alternate
probe to determine alternate probe assay specificity.
Data Analysis: A true positive test for TV was defined as a
specimen with two positive tests by two different NAATs.
Patient results: PCR results were reported to the physician as
per SUN study protocol and patients were provided treatment for
TV if noted to have a positive result. Partners of TV infected patients
were not provided treatment as part of the routine protocol. TV TMA
results were not reported to the physician or used for treatment.
Specimens used for TMA TV were previously used for Gonorrhea
(GC) and Chlamydia (CT) screening. Patients were informed of their
GC and CT result and also given treatment if positive. Partners of
positive patients were treated by SUN if they were also participants
and otherwise reported to the state of RI department of health.

RESULTS
Specimen Results: 1532 specimens were collected from 209 patients
consisting of 766 paired urine and vaginal specimens. Results for PCR
and TMA are shown in Table 1.
NAAT Performance Parameters: Table 2 shows the performance
parameters of the two primary NAAT methods as well as the alternate
probe TMA as determined by 266 samples negative by both PCR and
initial TMA. 4 specimens using the alternate probe assay were positive.
Based on the ruling of afore mentioned data analysis the 4 specimens
were determined to be false positives, yielding a specificity for the alternate probe of 98.5%. Replication of RLU values was shown to be highly
consistent and reliable. All specimens tested on initial TMA repeated as
positive in a second analysis of the same specimen with RLU clearly
demarcated as > 50,000 for a positive and < 10,000 for negative.
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Includes 3 PCR positive patients omitted from calculation of sensitivity and specificity due to lack of same day urine specimen.
*Patients identified as positive by TMA and reported negative by PCR. No treatment given at this particular time.
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No record of treatment prior to 30 month visit
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Deceased 1 week after notification of infection
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Received no treatment because of refusal to follow up

Table 1. PCR and TMA Trichomonas Test Results for 766 Paired Specimens
Parameter

Vaginal/Urine PCR

Urine TMA

Urine TMA Alt

No. true positive

23

27

27

No. false positive

0

0

-

No. false negative

4

0

-

No. true negative

739

739

-

Figure 1. STI Prevalence within 73 Routinely Tested HIV+ Females

Vaginal/Urine PCR

Urine TMA

Urine TMA Alt

% Sensitivity

85.2

100

100

% Specificity

100

100

98.5

PPV

100

100

85

NPV

99

100

• Both TMA and PCR were shown to be sensitive and specific for
the detection of TV when compared with each other. The data
presented here is consistent with other studies indicating that
TMA is about 10-15% more sensitive than PCR. PPV and NPV
were comparable2.
• Additionally, urine proved to be an effective and efficient specimen
for testing, since CT and GC were also evaluated from this
specimen source and ease of collecting a non-invasive specimen
in a clinic setting is preferred. There were no noted issues of
instability with urine for detection of TV.

• Screening for TV with non-invasive urine collection and TMA
APTIMA is easily performed in conjunction with current collection
and testing protocols for CT/GC STIs in women.

Figure 2. STI Prevalence within 136 Routinely Tested HIV+ Men

• Continuity of care helped to keep CT and GC STIs at low levels
where reporting and treatment of partners was mandated by public
health. This was not seen for TV, which remained above the
regional prevalence level perhaps because treatment of partners
was not mandated.
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Study Population and Disease Prevalence: The study population
consisted of 209 patients with a mean age of 44 (ranging from 14 to 66
years). 65.1% were male and 34.9% female. 8.1% of the sample population were positive for TV (17 positive patients/27 positive samples).16/17
(94%) positive patients for TV were female. Table 3 shows the TV results
over time for all patients presenting as TV positive. All patients identified
by PCR as positive for TV were treated shortly after their consult and prior
to follow up except the 2 notated. Records indicate the partner of patient
13 was the only partner to receive treatment. 35.3% of patients with an
initial positive TV result, repeated as TV positive at a visit 6 months later.

• The unique presentation of trichomonas in women versus men is
consistent with other literature. Data on positive TV patients
indicates, that even after treatment, 25% of patients continue to be
positive due to interaction with a non-symptomatic reservoir.

IMPLICATIONS:

Table 2. Sensitivity and Specificity of NAAT Methods Evaluated
Parameter

• TV was the most prevalent treatable STI in the SUN study patients
evaluated from this region. Baseline prevalence of TV was 17%.
Our positive patient data for TV suggests that the majority of those
given diagnosis and treatment (75%) did not develop another TV
infection (p=0.2801 not statistically significant).

Figures 1 & 2 show the STI prevalence for the 209 routinely tested patients. 65.1% of the sample population was male. 11(6.2%) patients were
positive for Chlamydia (CT) and 2(1.0%) patients were positive for Gonorrhea during at least one office visit. 69% of CT and all GC occurred in
males. Prevalence of TV was 8.1% and 16(94.1%) of TV positive patients
were female.
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