
Hormone changes produced during pregnancy predispose a
higher incidence of infections of the lower genital tract. This
leads to maternal and perinatological complications. The diag-
nosis of Trichomonas vaginalis infection during pregnancy is of
great importance as such infections are related to premature rup-
ture of membranes, preterm delivery, and low birth weight [1,2].

Trichomoniasis is a sexually-transmitted disease associated
with urethritis, vaginitis, cervicitis, pelvic inflammatory disease,
and tubal infertility [3-5], and it is also linked to cervical cancer
[6]. Up to 10 to 50% of infected women are asymptomatic and
50% of these women will develop clinical symptoms during
the subsequent 6 months [7]. Moreover, reinfection may occur
by sexual contact with the man who acts as an asymptomatic
carrier [8]. 

The laboratory diagnosis by microscopic examination has low
sensitivity (35-80%) mainly in asymptomatic patients due to
the low number of organisms in the sample. This is why it is
necessary to implement more sensitive methodologies [9]. In
the case of direct microscopic examinations, the detection of T.

vaginalis depends on the microscopist’s expertise and on the
swift transport and processing of the sample, in order to avoid
the loss of motility of the parasite [4]. Consequently, the liquid
culture medium for T. vaginalis is considered the most accurate
method (gold-standard) for the diagnosis of trichomoniasis
[6,10-13].

The objectives of this work were to survey the prevalence of
infection in asymptomatic and symptomatic pregnant women
and to assess the utility of different microscopic methodologies
for the diagnosis of trichomoniasis in pregnant women and to
compare them with the method using the liquid culture medium.

A total of 597 vaginal exudates from pregnant women were
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Abstract: The objectives of this study were to conduct a prevalence survey of trichomoniasis in pregnant women and to
evaluate the utility of different methods for its diagnosis. A total of 597 vaginal exudates from pregnant women who were
examined at the Hospital de Clinicas in Buenos Aires, Argentina from 1 August 2005 to 31 January 2007, were prospec-
tively and consecutively evaluated. The investigation of Trichomonas vaginalis was made by different microscopic exami-
nations, and culture on liquid medium. The sensitivity and specificity of the microscopic examinations were assessed con-
sidering culture on liquid medium as the “gold standard”. The prevalence of T. vaginalis obtained by culture on liquid
medium was 4.0% (24/597). The prevalence of T. vaginalis obtained by direct wet smear, prolonged May-Grunwald Giemsa
staining, and sodium acetate-formalin (SAF)/methylene blue staining-fixing technique was 1.8%, 2.3% and 2.5%, respec-
tively. The sensitivity of the direct wet smear was 45.8%, that of the prolonged May-Grunwald Giemsa staining was 58.3%,
and that of the SAF/methylene blue method was 62.5%. Considering the 3 microscopic examinations altogether, the sen-
sitivity rose to 66.7% and the specificity was 100% for all of them. This is the first time that the prevalence data of T. vagi-
nalis by culture in pregnant women are published in Argentina. Due to the low sensitivity obtained by microscopy in asymp-
tomatic pregnant women, the use of the liquid medium is recommended during pregnancy, in order to provide an early
diagnosis and treatment. 
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analyzed from 1 August 2005 to 31 January 2007. The patients
were examined at the Obstetrics Clinic at the Hospital de Clinicas
of the University of Buenos Aires. All the patients underwent
clinical and colposcopic examinations. This study was approved
by the Hospital Ethics Committee.

The samples of vaginal discharge were taken from the vaginal
fornix. The microbiologic study of these samples for the diagno-
sis of trichomoniasis included a microscopic wet smear exami-
nation with 1 ml of physiologic saline solution and smears for
Gram and prolonged May-Grunwald Giemsa staining. May-
Grunwald-Giemsa staining was performed as follows: each smear
was covered with pure May-Grunwald staining solution for 3
min, then rinsed with distilled water for 1 min, and covered with
Giemsa solution diluted 1/10 in distilled water for 90 min.
Finally, each smear was rinsed with distilled water. Another
examination included a microscopic wet smear examination
with sodium acetate-formalin (SAF)/methylene blue (methyl-
ene blue 0.5 ml and SAF 0.5 ml) [14]. Besides, the liquid medi-
um culture (modified thyoglicolate medium) for T. vaginalis,
with 7-day incubation period at 37℃ in an atmosphere of 5%
CO2, was performed [13].

Other bedside determinations were pH of vaginal discharge
with indicators strips (range 3-7), and fishy-odor test with 1 ml
of 10% KOH with posterior microscopic wet smear. T. vaginalis

culture was performed at bedside and it was incubated at the
corresponding atmosphere not more than 2 hr after collection.
The microscopic examinations were also performed within less
than 2 hr following collection.

The survey for T. vaginalis was made through direct microscop-
ic examination with physiologic saline solution, SAF/methylene
blue, prolonged May-Grumwald Giemsa staining, and modified
thyoglicolate medium. The liquid culture medium was exam-
ined daily by wet smears for the observation of motile parasites.

Both the sensitivity and specificity for the different microscop-
ic examinations (wet mount with physiologic saline solution,

SAF/methylene blue, and prolonged May-Grunwald Giemsa
stain) were calculated using the culture on liquid medium as
the reference standard. Both the positive and negative predictive
values were calculated with their respective 95% confidence inter-
vals (CI) (EPI INFO 6.0). The presence of T. vaginalis was diag-
nosed by culture in 24 out of 597 (4.0%) of the pregnant patients
(95% CI: 2.3-8.3).

The wet smear with physiologic saline solution detected the
parasite in 11 out of 597 (1.8%) patients (95% CI: 1.0-3.4). The
prolonged May-Grunwald Giemsa staining detected it in 14 out
of 597 (2.3%) (95% CI: 1.3-4.0). Wet smear with SAF/methyl-
ene blue detected T. vaginalis in 15 out of 597 (2.5%) (95% CI.
1.5-4.2). Considering the 3 microscopic examinations altogeth-
er (wet smear with physiologic saline solution, prolonged May-
Grunwald Giemsa staining, and wet smear with SAF/methyl-
ene blue), the parasite was detected in 16 out of 597 (2.7%)
patients (95% CI: 1.6-4.4). Table 1 shows the sensitivity, speci-
ficity, and positive and negative predictive values of each of the
methodologies used. 

The description of the different characteristics of the patients
with trichomoniasis is shown in Table 2. Out of the 24 patients
with trichomoniasis, 10 presented with no symptomatology and
their colposcopy was normal. The microscopic examinations
were negative for T. vaginalis in 5 out of 10 patients. On the other
hand, 14 out of 24 patients showed cervicocolpitis and symp-
tomatology. The 3 microscopic examinations altogether of these
14 cases were positive for T. vaginalis in 11 patients (79%). 

In the present study, a prevalence of 4.0% of T. vaginalis was
observed by the liquid culture method in pregnant women. The
prevalence values obtained during pregnancy vary in the differ-
ent published papers according to the populations examined.
Germain et al. [15] reported a prevalence of 14.9% by culture
in pregnant women of all races with or without symptoms.
However, Blackwell et al. [16] described much lower prevalences
by culture (0.75%) in symptomatic and asymptomatic pregnant

′
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Sensitivity Specificity PPV NPV
Method

% 95% CI % 95% CI % 95% CI % 95% CI

Wet mount with physiologic saline solution 45.8 (26.2-66.8) 100 (99.4-100) 100 (71.5-100) 97.8 (96.1-98.8)
Prolonged MGG 58.3 (36.9-77.2) 100 (99.4-100) 100 (76.8-100) 98.3 (96.8-99.1)
SAF/methylene blue 62.5 (40.6-81.2) 100 (99.4-100) 100 (78.2-100) 98.5 (97.1-99.3)
Wet mount with physiologic saline solution 66.7 (44.7-84.4) 100 (99.4-100) 100 (79.4-100) 98.6 (97.3-99.4)
+ prolonged MGGd+ SAFe/methylene blue

PPV, positive predictive value; NPV, negative predictive value; CI, confidence interval; MGG, May-Grunwald Giemsa; SAF, sodium acetate-formalin.

Table 1. Sensitivities, specificities, and positive and negative predictive values of the different diagnostic methods for the detection of
Trichomonas vaginalis in pregnant women 



women. Up to the present, no prevalence data of T. vaginalis by
culture have been published in Argentina.

It should be highlighted that the solid medium culture (mod-
ified Columbia agar) was also used, although it detected only
half of the positive cases for T. vaginalis, which shows a low reli-
ability (data not shown). These results differ from the ones
reported by Stary et al. [12] who described a sensitivity of 100%
for this medium in asymptomatic patients and a value of 97.3%
for the symptomatic ones. These differences might be due to the
distinct composition of the culture media used. The high agar
concentration in the solid medium might hinder the growth
and motility of the parasite, as a low number of parasites were
observed in this medium. Besides, morphologic alterations
(round forms with the presence of vacuoles in their cytoplasm)
were observed in this medium. 

On the other hand, the prevalences of T. vaginalis vary accord-
ing to the methodology employed. In other scientific papers,
similarly to the findings in the present study, lower prevalences
were shown by microscopic examinations, although they pre-
sented variations which depend on the population analyzed.
Meis et al. [17] reported prevalences of 3.3% and 2.7%, respec-

tively in symptomatic and asymptomatic pregnant women of
different races, at the 24th and 28th weeks of gestation, by the
wet mount with physiologic saline solution. Simoes et al. [18]
in Brazil, described similar prevalences to our results, 2.1% for
microscopic examinations in pregnant women with or without
symptoms. 

It must be also highlighted that the positive rates for T. vagi-

nalis with the different methods appear to have large confidence
intervals because the prevalence of infection for this parasite is
low in the studied population, in relation to other genital infec-
tions, such as vaginal candidiasis (22.4%) and bacterial vaginosis
(21.5%) [19].

As described in the literature [10,20,21], the sensitivity of
microscopic examinations ranges from 35% to 80%, whereas
in our work the sensitivity of the different microscopic exami-
nations varied from 45.8% to 62.5%, and it increased to 66.7%
when considering the 3 microscopic examinations altogether,
probably due to the low number of parasites present in the group
of asymptomatic pregnant women studied. These results were
related with the positive predictive values. Similarly, Costamagna
[14] reported a sensitivity of 58.3% for the wet mount with physi-
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Patient 
serial no.  

Weeks of
gestation

Symptomatic
patients

pH Fishy-odor
Wet mount with 

physiologic 
saline solution

Prolon-
ged MGG

SAF/
methylene blue

Culture on liquid
medium

(day turned positive)

1 32 - 4.0 - - + + + (2)
2 30 - 4.0 - - - - + (2)
3 35 - 4.0 - - - - + (3)
4 24 - 4.0 - - - - + (4)
5 20 - 4.0 - + + + + (1)
6 37 - 4.0 - + + + + (2)
7 32 - 4.0 - - - - + (7)
8 7 - 4.0 - - + + + (2)
9 15 - 4.0 - - - - + (1)

10 35 - 5.0 - - - + + (1)
11 17 + 5.0 + + + + + (1)
12 24 + 6.5 + + + + + (1)
13 11 + 4.0 - + + - + (1)
14 28 + 5.0 - + + + + (2)
15 9 + 5.5 + + + + + (1)
16 34 + 5.5 - + + + + (1)
17 29 + 4.0 - - - - + (5)
18 25 + 4.0 - - - + + (1)
19 35 + 5.5 - + + + + (1)
20 10 + 5.5 - + + + + (1)
21 11 + 5.0 + + + + + (1)
22 33 + 5.0 + - - - + (7)
23 24 + 4.0 - - - - + (5)
24 32 + 4.0 - - + + + (3)

MGG, May-Grunwald Giemsa; SAF, sodium acetate-formalin.

Table 2. Characteristics of the pregnant women patients infected with Trichomonas vaginalis 



ologic saline solution, and also described a higher efficiency of
the wet mount with SAF/methylene blue.

The specificity of the different microscopic examinations was
high (100%) in relation with the negative predictive value, as
described in the literature [20]. The microscopic examiners of
stain smears showed competence and qualification, and exam-
ined the preparations as a blind method. It must be taken into
account that the sensitivities of the different methods appear to
have large confidence intervals while the specificities appear to
have tight confidence intervals, in a large part because most of
the women were negative for infection. These intervals might be
much tighter, probably with a higher number of positive patients
for this infection.

Out of the 10 asymptomatic patients studied, the microscop-
ic examinations for T. vaginalis were positive in only half of the
cases; and the associated microorganisms were found in con-
ventional cultures in all the patients was Lactobacillus sp. in rela-
tion with the low pH (pH: 4.0). These results were similar to the
ones described previously by other authors [22]. These patients
showed a vaginal pH < 4.5 and the fishy-odor test was negative
in all of them. The culture in modified thyoglicolate medium was
the only method that allowed the diagnosis of trichomoniasis. 

In 11 out of 14 symptomatic patients, the diagnosis of tri-
chomoniasis was performed by means of microscopic exami-
nations and culture in modified thyoglicolate medium. In those
14 patients, absence of Lactobacillus sp. in conventional cultures
was observed except in 3 cases. The most frequently found asso-
ciations in those patients were bacterial vaginosis (4 patients)
and Candida albicans (4 patients).

Some authors used PCR for the diagnosis of T. vaginalis and
compared the results obtained with the ones obtained with the
culture method. In this way, Randonjic et al. [21] reported a sen-
sitivity and specificity of PCR of 81.0% and 97.2%, respectively.
Madico et al. [23] described a sensitivity and specificity of PCR
of 97% and 98%, respectively, with a substantial agreement
between culture and PCR performed with a set of primers tar-
geting a conserved region of the b-tubulin genes of T. vaginalis.

The investigation of T. vaginalis by means of the liquid medium
culture requires an exhaustive and laborious daily microscopic
observation during 7 days. Nevertheless, this method is recom-
mended routinely for improving diagnosis mainly in asympto-
matic pregnant women, and therefore to provide an early and
adequate treatment in order to prevent possible maternal and
perinatological complications.
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