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Abstract
Trichomonas vaginalis (T. vaginalis) is a protozoan parasite and an etiological agent for
trichomoniasis, a sexually transmitted infection (STI). 50 to 80 percentages of women with
trichomoniasis are asymptomatic and in the absence of treatment the infection persists longer.
Aim: To evaluate the role of polymerase chain reaction (PCR) in the diagnosis of
trichomoniasis and also to look at the frequency of infection among human immunodeficiency
virus (HIV) infected women. Methods: A non-nested PCR was standardized to detect 102 bp
size amplified product of the adhesin gene of T. vaginalis. The real time performance of this
assay was performed with vaginal swab samples from 198 HIV-seropositive women who
attended the infectious disease clinic and compared with wet mount and culture in Diamond's
modified media. Results: Among the prospectively studied 198 HIV-infected women, 1
(0.51%) was positive by wet mount, 6 (3.03%) were positive by culture and 10 (5.02%) were
positive by the PCR. There was a significant observed agreement between the PCR and culture
(k=0.74, Z=10.7, P<0.0000). Conclusion: Our study showed that the PCR assay for the
amplification of adhesion gene is a highly sensitive method to screen the high risk group
individuals like HIV-positive women for Trichomonas vaginalis compared to the culture.
Testing algorithm should be, wet mount and if negative, test by PCR as it is rapid compared to
culture which takes 7 days.
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Introduction
Trichomoniasis is a common sexually transmitted disease caused by Trichomonas
vaginalis (T. vaginalis) has a global incidence of 170 million to 190 million cases
annually.1 South and South East Asia accounts for about 76.5 million new cases
reported annually. Symptomatic trichomoniasis is more common in women than in
men. It has been estimated that 50% of T. vaginalis infection among women are
asymptomatic.2, 3, 4
Correspondence:
Dr. Shivkumar Shetkar
Deptartment of Skin and VD, Bidar
Institute of Medical Sciences, Bidar
585401, India
Tel: +91-9916515309
E-mail: cdkad@rediffmail.com

There are several epidemiological studies done in India which showed that
trichomoniasis is a major problem. Hospital-based studies done in India showed that
the prevalence of T. vaginalis is as high as 61.7% in women attending STD clinic and
as low as 6.7% among women with reproductive tract infections. 5,6 The most
commonly used methods for the diagnosis of trichomoniasis infection are wet mount
preparation and culture.7, 8
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The drawbacks of culture are its cost and long duration of
incubation required for the growth of the organism.8
Polymerase chain reaction (PCR) seems to be more
practical in diagnosing T. vaginalis infection. The
sensitivities of various primers designed, ranges from 85 to
100%.8 There is insufficient information from India on
molecular diagnostic methods and the prevalence of T.
vaginalis among the human immunodeficiency virus (HIV)
infected individuals. Hence, this study is being undertaken
to evaluate the role of PCR in the diagnosis of
trichomoniasis among HIV-infected women and also to
look at the frequency of infection.

Material and methods
The study protocol was approved by the institutional
review board. A prospective study to detect the frequency
of trichomoniasis among HIV-seropositive women was
carried out. Vaginal swabs were collected from women
attending infectious disease (ID) clinic of a tertiary care
hospital and also from a community hospital attached to
the same institution. The sampling used was a convenient
sampling method. The study period was from the month of
June 2008 to June 2012.
A total of 204 HIV-seropositive women who attended the
two infectious disease clinics for the first time were
recruited into the study. Vaginal discharge was collected
by the physicians using three cotton swabs from the
posterior vaginal fornix under vision. One swab was used
to prepare wet mount preparation to check for the motility
of the parasite. Wet mount was checked in the laboratory
attached with the ID clinic using a microscope at 10X and
40X objective, respectively, by trained and experienced
technologists within 5-8 minutes of sample collection.
The second swab was inoculated into the modified
Diamond's media for culture as reported earlier. 3, 9 The
inoculated culture broth was incubated at 37°C, and was
checked for 10 days, by making wet preparation from
broth for characteristic quivering motility of the
trophozoites of T. vaginalis every day. The third swab was
inoculated into 2 ml of sterile normal saline in a tube
which was vortexes and squeezed well so that all the
material collected in the swab was transferred to the saline.
This saline was then aliquot into 2 ml screw capped tubes
and stored at −20°C for PCR. PCR was then performed in
batches with statuses of the culture blinded to the
performer of the test. Just prior to the PCR, a stored aliquot
was taken, centrifuged in a micro centrifuge at 1200 g for 1
min. The supernatant was discarded and the pellet was

reconstituted in about 50 μl of the remaining solution in
the tube. DNA was extracted using CHELEX method as
previously reported.10 The extracted DNA was stored at
−70°C in multiple aliquots. The primer set used were the
TVA5/TVA6 and which amplifies a 102 bp genomic
sequence of adhesine gene.10 The HotStar Taq Master Mix
(QIAGEN, Hielden, Germany) was set up to a final
reaction mixture volume of 25 μl by adding sterile distilled
water. For each reaction 5 μl of DNA template was added.
A touchdown method for thermal cycling was carried out
using AB Applied Bio systems thermal cycler (Gene Amp
PCR Systems, USA). The product of the PCR was checked
for amplification by eletrophoresing in 2% agarose (Sigma
Aldrich, Steinhine, USA) gel incorporated with 10 μg/ml
(0.01 mM) (10) of ethidium bromide.
Statistical analysis
The accuracy indices of the PCR and the wet preparation
in comparison with the broth culture in Diamond's media
were calculated by using the software Epi info. Ver 6.04.
The difference in the proportion of the positive samples in
asymptomatic and symptomatic HIV-infected women was
analyzed by Chi-square test using the software Epi info.
Ver 6.04. The Kappa coefficient analysis used to compare
the agreement between the performance of culture and the
non-nested PCR was carried out by the software Epi info.
Ver 6.04.

Results
Among the 204 women recruited for the prospective study,
2 individuals recruited from outside centre were found to
be HIV negative on retesting at our hospital. From 2
individuals, swabs which were to be collected for the PCR
assay were not available. In another two there was over
spillage of samples from the tubes collected for culture and
hence discarded. Samples from these 6 individuals were
excluded from the study for the analysis purpose.
Out of the remaining 198 women, 28 (14.1%) were
recruited from the ID clinic of the community hospital
while 170 (85.8%) were taken from ID clinic of the main
tertiary care hospital. The mean age of the study
participants were 33.28 (SD=7.28 yrs, Range 21-52 yrs).
Fifty percent of the women were in the age group of 30-49
years of age. Fifty-five (28%) women among the study
participants were symptomatic. Twenty-seven among these
55 women presented with vaginal discharge while the
remaining 28 were found to have discharge during per
vaginal examination.
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Among the 198 samples tested by wet mount, only 1
(0.5%) was found to be positive for T. vaginalis
trophozoite. Six (3%) of the 198 samples showed positivity
in culture. Four of these samples showed positivity in the
broth culture by 24 hours. The other two showed positivity
within 48 hours. All the 6 culture positive samples were
found to be positive by the non-nested PCR assay. In
addition, 4 more samples (total 10 samples, 5%) were
found positive by PCR. One of the culture positive samples
was negative by the PCR when first tested.
However, PCR was repeated with 1/10 and 1/100 diluted
DNA input, and the 1/100 diluted sample showed a
positive result. A representative gel picture showed the T.
vaginalis PCR product with expected band size of 102 bp.

The performance of the culture and the non-nested PCR
assay was compared using the Kappa coefficient analysis.
There was a significant observed agreement of 98% (kappa
coefficient of 0.74) between the PCR and culture (Z value
10.79, P value <0.001).Proportion of samples positive
(5.5%) by any one tests in symptomatic (n=55) individuals
were higher (4.9%) than asymptomatic individuals
(n=143). However, this difference was not significant
(P=<0.05). Considering culture as gold standard, the
sensitivity of the wet mount was only 16.6% with 100%
specificity. The non-nested PCR assay had a sensitivity of
100% and a specificity of 98% when compared with the
broth culture. The accuracy indices of the PCR assay in
comparison to the culture is shown in Table 1.

Table 1: The accuracy indices calculated for the PCR Assay based on the culture findings in the prospective study
Characteristic
T. vaginalis PCR ASSAY

T. vaginalis
Positive
Positive
Negative

Sensitivity
#
Specificity

100% (51.7 – 100)
98% (94.4 – 99.3)

Positive Predictive value

60% (27.4 – 86.3)

Negative predictive value

100% (97.5 – 100)

Culture Status
Negative

6

4

0

188

#

#

Figures in parentheses are the 95% confidence interval values

Discussion
The primer set used in this study amplifies a 102 bp
genomic sequence termed as A6p. This area is a much
conserved segment of the adhesin gene and hence the PCR
using primer set of TVA5/TVA6 was proved to be highly
selective for a wide range of T. vaginalis isolates.10
During the standardization, we tested 40 T. vaginalis
culture negative and 30 culture positive samples and the
PCR assay showed a sensitivity and specificity of 96.7%
and 97.5%, respectively.
In our prospective study a total of 10 samples were found
to be positive by the PCR including the six culture-positive
samples. However, one of the culture-positive samples
became positive only after repeating the PCR with a 1/100
diluted DNA input. This particular sample was also
positive by the direct wet mount preparation. This
indicated a larger number of parasites in the original

sample. Hence, the lack of amplification in the undiluted
and 1/10 diluted sample may be due to template DNA
excess.11, 12
The template excess may cause chelation of Mgcl2 added
to suboptimal level for the results for the PCR reactions.
Another reason may be presence of some PCR inhibitor
that should have gone away with dilution of the sample.
Compared to the culture the PCR assay used in our study
was found to have significant observed agreement
(Z=10.49, P<0.001) with a Kappa coefficient 0.74.
Moreover the assay was able to detect 4 additional samples
than culture. Although the combination of culture and wet
mount examination remains the standard approach for
detecting T. vaginalis in patient samples, there is no gold
standard for confirmation.13, 14
Wet preparation is the test widely available in most of the
STD clinics it is cheaper (Cost <100) but its sensitivity was
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poor. Broth culture technique using Diamond's medium is
considered as the 'gold standard' for the diagnosis of
trichomoniasis. The minimum inoculum size required for a
positive result is about 102 organisms/ml and the growth
of the organism is easy to interpret.15 However, it requires
special media, faster transportation of the sample to the
laboratory, costlier (approximate cost 700) and the results
are available only within 2-7 days. 9, 15
Wendel et al., has shown that diagnosis of trichomoniasis
by means of wet preparation and other factors like
treatment of known recent contacts and pelvic
inflammatory diseases resulted in the treatment of only
69% of T. vaginalis infected women while the use of T.
vaginalis PCR would have allowed treatment of a
significantly high (84%) number of infected women.16
PCR (approximate cost 1000) would improve
identification and treatment of even asymptomatic
trichomoniasis and this will able to reduce vaginal HIV
RNA levels in HIV-infected women and in turn help to
prevent or reduce the further transmission of HIV.
The prevalence of T. vaginalis among the HIV-infected
individuals also varied from region to region. In a case
controlled study reported from Nigeria, among the HIV
infected and uninfected mothers 18.6% of HIV-infected
women and 10.2% of HIV-uninfected women were shown
to have T. vaginalis infection.17 The frequency of T.
vaginalis in HIV-seropositive Nigerian women was found
to be 24.4% while from developed countries the
prevalence among HIV-infected individuals varied from 11
to 36%.18-21
The present study documented that the frequency of
trichomoniasis in HIV-infected women as 5.05% with PCR
or any one assay positive. We expected a higher frequency
of T. vaginalis among the HIV-infected women as reported
from Africa and developed countries.17-21 However, the
frequency observed was almost similar to the frequency
(6%) seen among women in antenatal clinic but lower
(13%) than that reported from a rural community and STI
clinic attendees of neighbouring district of Tamil Nadu.3, 22,
23
The possible reason for this low prevalence could be
attributed to the selection of patients for the study. Since
the study setups were in tertiary care centre and relatively
expensive, only patients who can afford the management
may come to the hospital.
A good number of patients among the 198 women in our
study were either referred from other hospitals or from
other clinics in this hospital to the infectious disease clinic.

Four (67%) out of 6 women tested positive by culture and
seven (70%) out of 10 women tested positive by PCR
assay were asymptomatic. It is possible that women who
came to our hospital who had symptoms suggesting T.
vaginalis infection would have been treated by the general
physicians elsewhere with metronidazole and were
negative when tested here. The study done in high risk
groups with other sexually transmitted infections would
have possibly shown a different picture.

Conclusion
The present study showed that the PCR assay using the
TAV5/TAV6 primer set is a highly sensitive method for
the detection of T. vaginalis compared to the culture. It is
important to screen the high risk group individuals like
HIV-positive women for T. vaginalis routinely wit highly
sensitive techniques like PCR as most of the individuals
are asymptomatic and may not receive appropriate
treatment. Lack of timely management of the infection
may lead to complications in infected individuals and also
can increase the transmission of HIV to partners and
newborns. The testing algorithm should be wet mount and
if negative, test by PCR as it is more sensitive and rapid
compared to culture which takes 7 days.
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