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Abstract 

Background Trichomoniasis is a parasitic infection of the urinary and genital tract, caused by Trichomonas vaginalis. 
This study aimed to investigate the molecular diagnosis of T. vaginalis infection in liquid-based Papanicolaou samples 
in Shiraz, southern Iran.

Materials and methods In this cross-sectional study, 534 liquid-based Papanicolaou samples were collected from 
women referring to the laboratory of Motahari Clinic of Shiraz University of Medical Sciences in 2021. Genomic DNA 
were extracted from the samples and examined for evidence of T. vaginalis using polymerase chain reaction (PCR) 
using TVK3 and TVK7 specific primers.

Results The mean age of participants was 39.28 ± 9.89 with a maximum age of 65 and a minimum age of 19 years. 
T. vaginalis DNA fragments were detected in 4.86% (26/534) of the cases. There was significantly higher prevalence in 
the age groups of 21 to 30 and 41 to 50 years (46.15%, p = 0.001 and 38.46%, p = 0.015, respectively). Furthermore, the 
results showed an association between a history of foamy discharge and Trichomonas positivity (p = 0.001).

Conclusion T. vaginalis infection is common in liquid-based Papanicolaou samples of women who attended regular 
health check-ups in the study area. Screening for trichomoniasis in populations, particularly if using highly sensitive 
methods such as PCR, may lead to increased detection and treatment.
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Background
Trichomoniasis is caused by the protozoan Tricho-
monas vaginalis, which is one of the most common 
sexually transmitted diseases (STD), with an estimated 

annual incidence of 276.4  million cases globally [1, 2]. 
In women, the cervix, vagina, Bartholin’s glands, blad-
der, urethra, and sometimes the upper genital/urinary 
tract are areas where T. vaginalis may cause infection. A 
frothy, yellow-green vaginal discharge with a strong, foul 
odor, soreness, itching, and irritation of the genital area, 
urination, or sexual with painful are the most important 
symptoms in women [3]. T. vaginalis adheres to vaginal 
epithelial cells and damages the cells and urethral tis-
sue and more than doubles the risk of acquiring human 
immunodeficiency virus (HIV) [4]. Furthermore, compli-
cations of trichomoniasis include prostatitis, epididymi-
tis, urethral stricture, and pelvic inflammatory disease 
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in men [5]. The prevalence of T. vaginalis is related to 
several factors including past or present infection with 
other STDs, multiple sexual partners, and unsafe sex 
practices [6]. The prevalence rate of T. vaginalis infec-
tion has been reported differently in various regions and 
populations of Iran [7]. While, 10 to 50% of infections 
seem to be asymptomatic and undiagnosed [8]. Due to 
some risk factors such as lack of regular screening, lack 
of timely treatment, and chronic disease and drug resist-
ance, there is a possibility of recurrent trichomonia-
sis in women. [9]. Wet-mount test, Diamond’s medium 
culture, and antigen test are the common methods of 
trichomoniasis diagnosis based on vaginal secretions. 
However, these techniques have low sensitivity in detect-
ing low parasite loads [10–12]. Although Papanicolaou 
(Pap) test is one of the routine methods for the detec-
tion of potentially precancerous and malignant cells in 
the cervix, T. vaginalis is also detected in some cases. 
However, the method is ineffective in diagnosing T. vagi-
nalis in asymptomatic women due to its low sensitivity 
and specificity [13, 14]. Studies have shown that molecu-
lar techniques such as polymerase chain reaction (PCR) 
have been widely employed for the specific detection of 
T. vaginalis [15]. However, limited information is availa-
ble concerning PCR-based direct detection of T. vaginalis 
infections using liquid-based Pap samples. To the best 
of the authors’ knowledge, no study has been performed 
to detect T. vaginalis DNA in residual liquid-based Pap 
samples in Shiraz, southern Iran. Therefore, the current 
study was conducted to detect T. vaginalis DNA in liq-
uid-based Pap samples using PCR assay.

Materials and methods
Ethical statement
This study was approved by the Ethics Committee of Shi-
raz University of Medical Sciences with an ethical code: 
IR.SUMS.MED.REC.1400.615. Written informed consent 
was obtained from all patients.

Study design and participants
This cross-sectional study was performed on liquid-
based Papanicolaou samples belonging to women who 
had been referred to the laboratory of Shahid Mota-
hari Clinic affiliated with Shiraz University of Medi-
cal Sciences, Shiraz, southern Iran, 2021. A total of 534 
liquid-based Papanicolaou samples were collected and 
transferred to the Molecular Lab of the Department of 
Parasitology and Mycology, Shiraz University of Medical 
Sciences. The demographic and clinical data of patients 
including age, place of residence, marital status, history 
of abortion, level of education, history of foamy and 

foul-smelling discharge, history of premature birth, his-
tory of itching of the genital area, dysuria and frequent 
urination, history of pain during intercourse, number of 
sexual partners were recorded using a questionnaire.

DNA extraction and PCR amplification assay
The liquid-based Papanicolaou samples were centri-
fuged at 2500 rpm for 3 min and the pellets were used for 
DNA extraction using a DNA extraction kit (FavorPrep™ 
Blood and Tissue Genomic DNA Extraction Kit, FAVOR-
GEN Biotech Corporation, Ping-Tung, Taiwan) accord-
ing to the manufacturer’s guidelines and kept frozen at 
− 20  °C for further use. PCR reactions were performed 
in a 25 µL final volume containing 2 × red PCR premix 
(Taq DNA Polymerase 2x Master Mix RED, Ampliqon, 
Odense, Denmark), 10 pmol of each primer, and 3.5 µL 
of extracted DNA. A 300-base pair (bp) fragment of T. 
vaginalis genome was amplified using TVK3 (forward: 
5’-ATT GTC GAA CAT TGG TCT TAC CCT C-3′) and 
TVK7 (reverse: 5’-TCT GTG CCG TCT TCA AGT ATGC- 
3’) primers. Thermo cycler (Eppendorf 5331, Germany) 
program was set with an initial denaturation step at 94 °C 
for 5  min, then 30 cycles consisting of 90  °C for 1  min, 
60 °C for 30 s, and 72 °C for 2 min, with a final extension 
step at 72 °C for 7 min [16]. The PCR products were ana-
lyzed by electrophoresis on 1.5% agarose gel containing 
gel red staining (SinaClon, Iran) and visualized under UV 
illumination. The reference T. vaginalis DNA and dou-
ble distilled water were used as positive and no-template 
controls, respectively in each run.

Data analysis
Statistical analysis was carried out with SPSS Soft-
ware.16.0 (IBM Analytics, USA). The results were 
reported as mean ± standard deviation (SD). The chi-
square test was used to assess whether there were signifi-
cant differences between occurrences of the T. vaginalis 
DNA and variables. P values less than 0.05 were consid-
ered statistically significant.

Results
In the study population, the mean age was 39.28 ± 9.89 
with minimum and maximum ages of 19 and 65 years, 
respectively. Out of 534 participants, 494 (92.51%) were 
married, 7 (1.31%) were single and 33 (6.18%) were 
divorced. Moreover, 40 (7.49%) cases had no sexual part-
ner and 494 (92.51%) had only one sexual partner. The 
majority of the women (197/534; 36.89%) had a bach-
elor’s degree as their highest level of education. Of 534 
cases, 119 (22.28%) lived in rural areas and 415 (77.72%) 
lived in urban regions.
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The history of abortion, history of premature birth and 
history of itching of the genital area, dysuria and frequent 
urination were reported by 62 (11.61%), 50 (9.36%), and 
63 (11.79%) women, respectively. Of 534 studied women, 
37 (6.93%) had foul-smelling discharge and 36 (6.74%) 
reported difficult or painful sexual intercourse. DNA of 
T. vaginalis was detected in 26 cases (4.86%) with a mean 
age of 35.23 ± 8.99 years. It was found that the age groups 
of 21 to 30 and 41 to 50 years have a significantly high 
prevalence of T. vaginalis infection (46.15%; p = 0.001 
and 38.46%; p = 0.015, respectively). There was also a 
significant association between the history of foamy and 
foul-smelling discharge with trichomoniasis (p = 0.001), 
22(84.62%) of the infected women had, and 4 (15.38%) 
did not have foamy and foul-smelling discharge. No sig-
nificant association was found between other risk factors 
and trichomoniasis (p > 0.05) (Table 1).

Discussion
Data on the detection of T. Vaginalis from liquid-based 
Papanicolaou samples of women by PCR are limited 
because most studies prefer to use traditional diagnos-
tic methods [14]. The current study used liquid-based 
Papanicolaou samples for the detection of T. Vaginalis, 
and the overall rate of T. vaginalis infection was 4.86% 
using PCR depending on TVK3/7 gene as a target. Sev-
eral studies have been performed in different regions 
of the world and Iran to investigate the prevalence of 
trichomoniasis by various methods. In a review by Arb-
abi et al. [17] The prevalence of T. vaginalis infection in 
the Iranian population was estimated 0.4–42%. Haghighi 
et  al., (2019) showed that 21 (23.3%) out of 90 sympto-
matic women with high-risk behaviors were positive for 
T. vaginalis DNA in Zahedan, southeast Iran [18]. Their 
results showed that the highest prevalence in women 
aged 31 to 40 years may be related to high sexual activity. 
In another study in southwest Iran, the prevalence of T. 
vaginalis was reported 5.83%, 8.75%, and 17.5% by using 
wet, culture medium, and PCR techniques, respectively 
[15]. The higher prevalence of infection in the other stud-
ies compared to our results could be due to the target 
populations, in the two above studies, the women with 
vaginitis and high-risk behaviors were exanimated, while 
the current study, evaluated trichomoniasis in women 
who attended regular health check-ups. The type of sam-
ple collection and diagnostic techniques are also effective 
factors that can be other reasons for this difference.

Inconsistent with the current findings, Kim et  al. [19] 
assessed the prevalence of trichomoniasis using PCR in 
vaginal discharge of 424 adult women who were referred 
to Gory hospital for health screening at the National 
Health Service, Gori, Korea. The prevalence of trichomo-
niasis was reported 3.3%, which was significantly higher 

in people over 50 years. Kriesel et al. [20] reported a 3% 
prevalence of T. vaginalis in a clinical specimen sample 
of 146 people in the US. However, in another study in the 
US by Napierala et al. [21] the prevalence of trichomonia-
sis in 2008 and 2010 was 8.9% and 8.6%, respectively. The 
prevalence in urine samples of young pregnant women 
was reported to be 7.7% by Miranda et  al., Brazil [22]. 
In another study in Korea by Goo et  al. [23] the preva-
lence of trichomoniasis was assessed using microscopic 

Table 1 Data regarding the frequency of Trichomonas vaginalis 
in Shiraz, southern Iran

Characteristics Overall No (%) Positive PCR 
result No. (%)

P value

Age (Year)

 < 20 6(1.12) 0(0%) –

 21–30 101(18.91) 12(46.15%) 0.001

 31–40 209(39.14) 4(15.38% ( 0.782

 41–50 130(24.34) 10(38.46%) 0.015

  > 50 88(16.48) 0(0%) 0.99

Marital status

 Single 7(1.31) 0(0) 0.432

 Married 494(92.51) 24(92.3)

 Divorced 33(6.18) 2(7.7)

Number of sexual partners

 No sexual partner 40(7.49) 0(0%) 0.137

 One sexual partner 494(92.51) 26(100%)

Educational level

 Senior school 57(10.67) 4(15.37%)  > 0.05

 High school 135(25.28) 5(19.23%)

 Associate Degree 59(11.05) 2(7.7%)

 Bachelor Graduates 197(36.89) 13(50%)

 MSc and PhD 86(16.10) 2(7.7%)

Residence area

 Urban 415(77.72( 18(64.28) 0.67

 Rural 119(22.28) 8(35.72)

History of abortion

 Yes 62(11.61) 2(7.7%) 0.347

 No 472(88.39) 24(92.3%)

History of premature birth

 Yes 50(9.36) 1(3.85%) 0.480

 No 484(90.64) 25(96.15%)

History of itching, dysuria and frequent urination

 Yes 63(11.79) 5(19.23%) 0.376

 No 471(88.21) 21(80.77%)

History of foamy and foul-smelling discharge

 Yes 37(6.93) 22(84.62%) 0.001

 No 497(93.07) 4(15.38%)

History of pain during intercourse

 Yes 36(6.74) 3(11.54%) 0.475

 No 498(93.26) 23(88.46%)
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and PCR methods in vaginal swab samples. The results 
showed, out of 621 women 4 (0.6%) and 19 (3%) patients 
were positive using microscopic examination and PCR, 
respectively. Consistent with our results in this study the 
prevalence was reported less than 5% by PCR method 
and showed that the molecular method has a higher abil-
ity to diagnose the disease than the conventional meth-
ods. These researchers in line with our study introduced 
the age of 21–30 years as a high-risk age for the disease, 
the possibility of having high-risk sexual relations among 
women at this age can be a reason for it. In addition, in 
our study, the age group of 41–50 years was also reported 
as one of the high-risk ages for contracting the disease, 
which can be attributed to the hormonal changes in the 
body of women at this age, menopause, and the change 
in the pH of the genital area. In another study, this age 
range was reported as the highest prevalence of tricho-
moniasis in women [24].

In the current study, having foamy discharge showed 
a significant relationship with trichomoniasis. In a study 
by Arbabi et  al. [25] the prevalence of T. vaginalis in 
970 women was investigated using TYM medium and 
wet-mount method using vaginal discharges and urine 
samples. Their results showed the overall prevalence of 
Trichomonas infection was 2% (95% CI 2 ± 0.08). Their 
results showed no statistical relationship was found 
between clinical manifestations and parasitic results 
which is in contrast with the findings of the present 
study. Bakhtiari Nejad et al. [26] investigated the preva-
lence of trichomoniasis in a sample of vaginal discharge 
of 967 women referred to medical centers in Karaj, Iran 
using wet-mount, Gram staining, and culture. They 
showed, one (0.1%), 5 (0.5%) and 11 (1.1%) samples were 
positive by Gram staining, wet-mount, and Dorset cul-
ture, respectively. Their results demonstrated, a signifi-
cant relationship between trichomoniasis and vaginal 
discharge in line with our findings.

In 2010, Depuydt et al., reported an overall prevalence 
of T. vaginalis in the general population in Flanders, Bel-
gium of 0.37%, with the highest prevalence in women 
aged 41–45 years. In this study, Liquid-based cervical 
cytology samples from unselected women were tested by 
real-time quantitative PCR [24]. Junior et al., reported a 
0.14% prevalence of T. vaginalis on Pap smear and liquid-
based cytology in cervical cancer screening between 2013 
and 2018 in northeastern Brazil [27].

A possible explanation for these differences in various 
studies might be linked to local cultures, target popula-
tions, socioeconomic statuses, personal sanitary/hygiene 
levels, study duration, as well as specificity and sensitivity 
of the detection methods. Molecular methods are provid-
ing a new procedure for detection of the parasitic infec-
tions such as T. vaginalis [28, 29]. PCR is one of these 

molecular methods which allows the amplification of one 
DNA molecule millions of times [30]. Traditional meth-
ods for T. vaginalis detection have low sensitivity from 
both urine samples and vaginal discharge compared with 
PCR [31]. Moreover, traditional methods such as cultur-
ing and staining have several disadvantages including 
labor-intensive, time-consuming, and loss of the most 
parasite characters during the fixation and staining pro-
cess [32]. The Pap smear sample is a common screening 
method in women, while the chance of diagnosing trich-
omoniasis in this method is low based on pathological 
findings. Therefore, it is suggested that molecular meth-
ods should be used to obtain more accurate detection in 
liquid-based Papanicolaou samples for the diagnosis and 
treatment of trichomoniasis.

Conclusion
T. vaginalis infection is common in liquid-based Papani-
colaou samples of women who attended regular health 
check-ups in the study area. Screening for trichomoniasis 
in high-risk populations, particularly if using highly sen-
sitive methods such as PCR, may lead to increased detec-
tion and treatment.
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