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ABSTRACT (Revised May 2010)

METHODS

RESULTS

Background: Trichomonas vaginalis (Tv) is estimated to be the most prevalent
non-viral sexually transmitted infection in the world and linked to several
urogenital complications, including but not limited to infertility and PID.
Both the BD Affirm™ (Becton Dickinson) hybridization assay and APTIMA
Trichomonas (ATV) analyte-specific reagents (ASR) (Gen-Probe) have been
shown to yield superior sensitivity relative to wet mount, but data comparing
these two molecular methods to each other is limited. Objective: To evaluate
the sensitivity and specificity of Affirm™ and ATV for the detection of TV.
Methods: 715 consecutive patient specimens, obtained between July 2009
and April 2010 were analyzed. Patients had to have 2 specimens submitted,
a vaginal swab for Affirm™ and either an endocervical or urine specimen for
the APTIMA Combo CT/GC (Gen-Probe). The Affirm™ test was performed
as per manufacturer instructions and reported as Tv positive or negative.
Sample from the APTIMA collection tube was used for the ATV and performed
as previously described with an RLU cutoff for a positive of > 50,000. All
positive ATV tests were subsequently analyzed with a second APTIMA research
use only (RUO) test targeting alternate Tv sequences. Infectious status was
defined by 2 positive tests by at least 2 methods. 266 specimens negative by
ATV were analyzed with the RUO Tv test to assess RUO APTIMA specificity.
Results: Negative and positive agreement between the Affirm™ and ATV was
677(94.9%) and 23(3.2%), respectively. There were 15 discrepant results.
14(2.0%) specimens were negative by Affirm™ but positive by both the ATV
and APTIMA RUO-Tv test and 1(0.1%) specimen was positive by Affirm™
but negative by both APTIMA tests. APTIMA RUO testing of the 266 negative
ATV specimens yielded additional positives yielding a specificity of 98.5%.
Final sensitivity and specificity were 100 and 100% for ATV and 62.1 and
99.9% for Affirm™, respectively. Conclusion: In the population tested, 5.1%
of patients were positive for Tv. The Gen-Probe ATV was significantly more
sensitive than the BD Affirm™ for the detection of TV, identifying 37.8% more
positive patients.

Patient Selection and Specimen Collection:

Specimen Results:

BACKGROUND
Despite a worldwide prevalence rate likely to be double that of Neisseria
gonorrhea (GC) and Chlamydia trachomatis (CT) combined, Trichomonas
vaginalis (TV) is not currently a reportable disease. Recent literature suggests
similar associations with other sequelae of sexually transmitted infections
(STIs), including low birth weight infants, PROM and preterm labor, atypical
PID, infertility, and additional sequelae of prolonged carriage of HPV, and
an increased risk for acquiring HIV.Current methods used for diagnosis of TV,
including wet mount, rapid antigen test and culture have been shown to have
poor sensitivity when compared to molecular amplification methods as well
as perform variably depending on the patient population being tested.3,4 The
BD Affirm™ VP III is the only FDA-cleared direct specimen RNA probe-based
diagnostic test designed to differentiate and identify TV; as well as Candida
species (CA) and Gardnerella vaginalis (BV) (Becton Dickinson, Sparks,
MD). While literature suggests the Affirm™ is significantly more sensitive than
culture, the test is limited to vaginal swabs and symptomatic patients, and
limited information exists on the performance of the Affirm™ as it compares to
amplification assays.

OBJECTIVE
The purpose of this study was to evaluate the sensitivity and specificity of
Affirm™ VP III and transcription mediated amplification (TMA) with APTIMA
Trichomonas (ATV) analyte specific reagents (ASRs) for the detection of TV in
a female population where both CT/GC as well as TV were being requested.
Prevalence data in this population for TV compared to the other STI pathogens
by age was also assessed.

1, 2, 3

Only patients with test requests for both TV by Affirm and GC/CT by
APTIMA were enrolled in the study. Vaginal specimens were collected
from women during their office visit with the BD Affirm™ VP III Ambient
Temperature Transport System. A second vaginal specimen and/or a
urine sample were collected during the same office visit with an APTIMA
urine or swab collection kit.

TMA:
Detection of TV by TMA was done from the APTIMA specimen collected
during the same office visit, after GC/CT testing was performed and
reported. 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 ul 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 ul 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 instrumentation platform. Positive specimens
were repeated for purposes of obtaining data on reproducibility of the
Relative Light Units (RLU) results. An RLU cutoff of 50,000 was used for
determination of a positive result. Both the DTS and Tigris platforms were
used during the study. Results were not reported.

Confirmation of initial positive TMA and discrepant
analysis:
All initial positive TV by TMA were analyzed by a second amplification
assay using a general purpose reagent (GPR)-based research use
only RUO alternate amplification TMA assay that targets different TV
sequences. An RLU cutoff of 50,000 was used for determination of a
positive alternate probe assay. Specificity data for the alternate probe
assay was previously determined from 266 TV negative APTIMA STI
specimens and subsequent reassessment from 100 negative Affirm and
ATV specimens currently in progress.

Data Analysis:
A true positive test for TV was defined as a specimen with two positive
tests by two different molecular assays.

Statistical Analysis:
Fisher’s exact test was performed to calculate the statistical significance
of associated risk factors and sensitivity/specificity using GraphPad Prism
version 5.00 for Windows, GraphPad Software, San Diego California
USA, www.graphpad.com. Null hypothesis was rejected if p value
was <0.05.
The study was approved by Lifespan IRB # 0065-08

CONCLUSION

Figure 1:

Infections in 705 Symptomatic Females

715 specimen pairs collected from 705 women from
July 2009 until April 2010 were analyzed. Results for Affirm™ and TMA are
shown in Table 1.

• The APTIMA TMA was statistically more sensitive than the Affirm VP III for
detection of TV in the population tested ( p < 0.0001), detecting 37.9% more
cases. This data is consistent with previously reported Affirm sensitivity.6
• TV was more prevalent than CT or GC in the population tested.

Table 1:

36.3%

Affirm and TMA Trichomonas
Test Results for 715 Paired Specimens

Affirm™ Testing:
Vaginal specimens collected with the BD Affirm™ VP III Ambient
Temperature Transport System were used for testing by Affirm™ VP III.
Specimens were run daily per manufacturer package insert by laboratory
technologists. Results are determined by a subjective chromogenic
interpretation and reported to the patients chart.
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Parameter

Affirm™
VP III

TMA

TMA Alt

No. true positive

23

37

37

No. false positive

1

0

-

No. false negative

14

0

-

No. true negative

677

678

-

14.3%

0.6%
3.5%

5.1%

the performance parameters of the hybridization Affirm™ VP III and the
amplification TMA assays. 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.

Figures 2 and 3 depict the prevalence of the three STIs detected by TMA.
Percentages in Figure 2 are derived from calculations with the entire
population (i.e. [Npos/705] x 100%). Percentages in Figure 3 are calculated
with the n of the individual age groups depicted (i.e. [Npos/nage group] x 100%)

STI Prevalence in 705 Symptomatic Females

Sensitivity and Specificity
of MolecularMethods Evaluated
Affirm™
VP III

TMA

% Sensitivity

62.1

100

100

% Specificity

99.9

100

-

95.8

100

♦

The TV peak from 36 to 45 years was significant when compared to the
peak at 16 to 25 years. (p=0.031, RR=2.354, 95% CI of 1.127 to 4.881).

♦

Addressing the prevalence of TV in different age groups is important as it
will allow optimization of testing resources for that particular
age group. For example:
• 16-25 year age group, performing TV testing in conjunction with
testing for CT/GC
• > 25 year age group, performing TV testing in conjunction with a
liquid cytology collection

• Two significant clinical issues were noted in the comparison of TMA and
Affirm VP III. The high rate of positivity of BV by the Affirm assay and the
bimodal distribution of TV in different age groups
♦

289(40.4%) patient specimens were determined as positive for bacterial
vaginosis (BV) by the Affirm™ VP III. Of concern related to these BV results
however, is that in14 specimens considered true positive TV cases, 6
(42.9%) were negative for TV by Affirm but positive for BV. Issues related
to recurrence of symptoms, continued transmission of TV and development
of resistance are potential concerns if an incorrect diagnosis of BV is made
in lieu of a correct diagnosis of TV.

♦

The bimodal distribution of TV as seen in this study further supports the
need to have a definitive test for TV vaginitis for all age groups secondary
to the lack of sensitivity and specificity of clinical diagnosis of vaginosis/
vaginitis etiologies.1, 5

TV
CT
GC

Table 2:
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BV
CA
TV
CT
GC
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Figure 2:

Molecular Test Performance Parameters: Table 2 shows

Parameter

• TV showed a bimodal peak in occurrence, at both the typical at-risk age
group for STIs, 16-25, but also in the age group of 36-45, where the
occurrence of CT and GC were zero. This is consistent with previous findings
at our institution.2

40.1%

TMA
Alt*

11 to 15 16 to 20 21 to 25 26 to 30 31 to 35 36 to 40 41 to 45 46 to 50 51 to 55

Age (years)

• The ATV provided a clear objective TV test result from a sample already
routinely collected. Performance of the assay was, highly efficient and reliable.
• Given the high prevalence of TV, this STI should be reported to public health.

Figure 3:
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