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ABSTRACT

Aims: To comparatively evaluate the efficiency of three simple trichomoniasis diagnostic
techniques in a low-resource setting at the Baixada Fluminense region, Province of Rio de Janeiro,
Brazil.

Place and Duration of Study: The sample was obtained from the medical records of women
attending the Iguacgu University Clinic's Gynaecology Outpatient Clinic from January to December
2020. The sample consisted of medical records of 135 women aged 17 to 78 years.

Methodology: With the aid of a sterile and disposable bi-valve speculum, vaginal secretion was
collected with a swab from the vaginal sac. The secretion was used for smears in two slides for wet
mount examination and Papanicolaou staining and then seeded in a tube with 6 ml of Diamond's
culture medium.

Results: The results showed that among the 135 women with clinical signs of vulvovaginitis, 65
(48.15%) were infected by Trichomonas vaginalis. The positivity rates displayed significant
differences according to the detection methods used. Wet mount examination and Papanicolaou
exams were less efficient, detecting only 7.7% of total infections confirmed by the culture in
Diamond's medium.

Conclusion: The analysis of the results allowed an update in the detection protocol of
Trichomonas vaginalis infections in the Gynaecology Outpatient Clinic of the Iguacu University.
Papanicolaou test was eliminated from the protocol since it requires more resources than the wet
mount examination. Wet mount examination was maintained because it detects part of the
Trichomonas vaginalis infections at the time of medical attending, following the core principle of the
syndromic approach indicated by WHO, but with greater efficacy than the diagnostic determination
based on signs and symptoms. Culture by Diamond’s medium proved to be one of the best options
for low-resource settings when compared to other detection methods of T. vaginalis analyzed in
the current scientific literature, with an acceptable detection rate, only lower than sophisticated and
high-cost methods.

Keywords: Trichomonas vaginalis; wet mount examination; papanicolaou; diamond culture media;

low-resources settings.
1. INTRODUCTION

Trichomonas vaginalis is a flagellated parasitic
protozoan first described in 1836 by the French
physician Alfred Francois Donné, when he
observed a sample of vaginal fluid under a
microscope. He named this new microorganism
Trichomonas, in allusion to the flagella that cover
the cell like hair. T. vaginalis was considered a
commensal until the 1950s, when it was
recognised as a pathogen causing a sexually
transmitted disease [1].

Trichomonas vaginalis is an eukaryotic parasitic
protozoan, generally oval or fusiform in shape. It
presents in the form of a trophozoite. However,
the parasite cell can mutate to an amoeboid or
pseudocysts appearance when attaching to
surfaces of the host epithelium [1,2,3]. It
measures approximately 10 um in length by 7
pm in width [1,4]. This protozoan has four
unequal flagella that originate from the same
point, an undulating membrane which brings
mobility, and a rigid structure that projects
through the centre of the cell to the posterior end
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called the axostyle [1,2,3,5]. The entire cell
surface is capable of performing phagocytosis of
bacteria, leukocytes and other particles. This
protozoan can live and multiply under conditions
of aerobiosis and anaerobiosis [4,5].

Trichomoniasis is an infection of the urogenital
tract caused by Trichomonas vaginalis, causing
vulvovaginitis and cervicitis in women [3,6]. In
men, it can cause urethritis, epididymitis and
prostatitis [6,7]. Usually, the clinical presentations
begin with urethral itching in men or vaginal
itching in women, abdominal discomfort and
dysuria. Women are most affected by
symptomatic infections, and vaginal discharge,
greenish-yellow, sometimes frothy and with a
foul-smelling odour, is the most frequent
manifestation. Other clinical manifestations
include vulvar erythema, excessive discharge,
inflammation and erosion of the vaginal wall and
cervix, sometimes with a ‘"strawberry"
appearance on colposcopic examination. More
extensive involvement in males is uncommon,
but possible. It is estimated that between 70%
and 85% of individuals infected with
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Trichomonas vaginalis are asymptomatic [5,6].
After infection, individuals may show symptoms
between 5 and 28 days [5]. Trichomonas
vaginalis infection is associated with an
increased risk of cervical cancer, premature birth
and increased risk for HIV infection [2,3,5].

Trichomonas vaginalis has a specific affinity for
the urogenital tract and has receptors and
proteins in its membrane for adhesion to the
vaginal and urethral epithelium, secreting
adhesins, proteases and vesicles with toxins that
eases intercellular penetration and initiate the
inflammatory process, which results in the
secretion of unpleasant-smelling fluid [3,5]. The
intensity and severity of the infection depend on
the number of parasites and the toxicity of the T.
vaginalis strain, the reduction of the Lactobacillus
flora and consequently the elevation of the
normal pH of the area. This protozoan grows at
pH between 5.0 and 7.5 and temperatures
ranging from 20 to 40°C [2,3].

Trichomoniasis is the most prevalent non-viral
sexually transmitted disease in the world
[3,5,8,9], affecting approximately 400 million
people and with new infections reported at about
156 million annually [3,9]. The prevalence of
trichomoniasis is higher among women in
countries with lower relative development
[8,9,10], and populations living in areas with poor
health resources may have high incidence rates
[11]. Currently, it is recommended that in medical
care in regions with low resource conditions,
investigation  methods for reliable and
inexpensive diagnostics and screening tests
should be applied [12,13,14,15]. This research
aims to comparatively evaluate the efficiency of
three simple techniques for trichomoniasis
diagnosis in a low-resource setting in the
Baixada Fluminense region, Province of Rio de
Janeiro, Brazil.

2. MATERIALS AND METHODS
2.1 Sampled Population and Recruitment

A retrospective research was conducted using
medical records of women who attended the
Gynaecology Outpatient Clinic of the Iguacgu
University Clinic in the period from January to
December 2020. The sample consisted of
individual medical records of 135 women aged
between 17 and 78 years.

2.2 Inclusion and Exclusion Criteria

Medical records of women seen at the
Gynaecology Outpatient Clinic of the Iguacgu
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University Clinic who presented clinical signs of
vulvovaginitis were included in the research. The
records of patients who were under treatment
with  nitroimidazole or some type of
gynaecological procedure were excluded from
the research.

2.3 Sample Collection, Materials and
Methods

The clinic has its own protocol for the diagnosis
of trichomoniasis, which consists of the
microscopic  examination of wet mount
preparation, Papanicolaou staining and culture of
the material in Diamond medium.

The standard procedure for obtaining the
discharge sample is to use a sterile, disposable
bivalve speculum and to collect vaginal secretion
from the vaginal sac with a swab. The collected
secretion is used for smears on two light
microscopy slides and then seeded in a tube with
6 ml of Diamond's culture medium.

For the wet mount preparation, immediately after
sample collection, the secretion is spread on one
of the slides, and 0.85% saline solution is added
and covered with a coverslip. The slides are
examined under an optical microscope with a

40x magnification objective, and a direct
examination for Trichomonas vaginalis is
performed.

For Papanicolaou's exam, the second slide is
taken to the laboratory for staining. The slide is
analysed under an optical microscope with an
objective lens magnification of 100x, and a visual

examination for Trichomonas vaginalis is
performed.
For the culture of Trichomonas vaginalis,

Diamond's culture medium marketed by the
company Dalynn Biologicals was used. The
culture medium is prepared and heated at 35°C
in an incubator before inoculation. Seeding is
performed immediately after collecting the
material with a swab in circular movements over
the medium. The tube is closed and placed in the
incubator at 37°C. The material is examined daily
for five days. Each day, a drop from the lower
portion of the tube is examined under a
microscope for possible observation of motile
trophozoites of Trichomonas vaginalis.

2.4 Statistical Analysis

The results of the three methods used for the
diagnosis of vulvovaginal trichomoniasis were
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compared to each other for the proportion of
positivity using the "Z" test, with a significance
level of 5% (u = 0.05).

3. RESULTS AND DISCUSSION

The results showed that among 135 women with
clinical signs of vulvovaginitis who attended the
Gynaecology Outpatient Clinic of Iguacgu
University, a total of 65 patients (48.15%) were
infected by Trichomonas vaginalis. The positivity
presented significant differences according to the
detection methods used (Fig. 1).

The analysis shows that the Papanicolaou and
wet mount examination obtained 44.44% of
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false-negative results (60 samples), 3.71% (5) of
true-positives; 51.85% (70) of true-negatives and
0% of false-positives. These results demonstrate
the low sensitivity of the two techniques, but high
specificity. The positive cases of vaginal
trichomoniasis were coincident in the wet mount
examination, Papanicolaou staining and culture
in Diamond's medium, confirming the specificity
of the methods. Based on the indexation of
positive results by those confirmed by Diamond's
culture, the low sensitivity of the two microscopy
techniques in comparison with culture in
Diamond's medium becomes even more evident
(Fig. 2).

Culture {Diamond's
medium})

M Positive M Negative

Fig. 1. Comparison of the results obtained for the detection of Trichomonas vaginalis by direct
examination, Papanicolaou staining and culture on Diamond medium of samples from 135
women seen at the Gynaecology Outpatient Clinic of the Iguacu University, Province of Rio de
Janeiro, Brazil
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Fig. 2. Comparison of Trichomonas vaginalis detection efficiency indexed by the total
confirmed by the culture method in Diamond's medium (gold-standard) of the 65 positive
cases of trichomoniasis among women seen at the Gynaecology Outpatient Clinic of the

Iguacu University, Province of Rio de Janeiro, Brazil
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Table 1. Efficiency of detection methods of Trichomonas vaginalis calculated through Higher Real Positivity Method (HRPM) comparison

Authors Wet mount Papanicolaou  Culture media Other methods
examination  staining
Martin et al. [16] 65% - Feinberg-Whittington culture medium - 100%. Orange acridine staining - 57
Ortho diluent - 69
Mason et al. [17]* - 70% Feinberg-Whittington culture medium - 97%. Giemsa staining - 96%.
Orange acridine staining - 93%.
Chintana et al. [18] 93,9% 40,6% Cystein-Pepton-Maltose culture medium - -
100%.
Caliendo et al. [19] - - InPouch culture system-- 66.6%. PCR - 100%
Radonijic et al. [20]* 51,8% - Diamond culture medium - 77.8%. Giemsa staining - 40.7%.
Orange acridine staining - 59.2%.
PCR -81.5
Nye et al. [21] 69,6% - InPouch culture system - 93.8%. PCR - 98.6%.
APTIMA - 100%
Rezaeian et al. [22] 81,3% - Dorsse culture medium - 100 -
Perazzi et at. [23] 45,8% Modified thioglycolate medium - 100%. Giemsa staining - 58.3%.
SAF/methylene blue staining - 62.5%.
Al-Saeed [24] 43,5% 73,9% Diamond culture medium - 100%. Hematoxylin-eosin staining - 65.2%.
Mushref et al. [25] 66,7% - Kupferberg culture medium - 60 Indirect agglutination - 40%.
Trichomonas modified CPLM - 100%. ELISA - 73.3%.
Patil et al. [26] 50% - InPouch culture system - 66.6%. PCR TVK3 and PCR TVK7 - 100%.
Elsherif and Youssef [27] 51,7% - Diamond culture medium - 100%. -
Khatoon et al. [28] 66,2% - Kupferberg culture medium - 100 OSOM test - 92.6%.
Orange acridine staining - 77.9%.
Nathan et al. [29] 39,1% - InPouch culture system - 91.3%. OSOM Trichomonas test - 95.6
PCR - 95.6
APTIMA test - 100
Herath et al. [30] 35,3% - Trichomonas culture medium Oxoid 2 - PCR TVKS - 88.2%
76,5%. PCR TV16Sf and PCR TFR1/2 - 100%.
Nasir et al. [31] 38,5% - Diamond culture medium - 80.8%. Giemsa staining - 65.4%.

InPouch culture system - 96.2%.

Orange acridine staining - 69,2%

*Calculated through overall sample compared results
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Regarding clinical presentation, 100% of the
patients with trichomoniasis (65 patients)
presented vaginal discharge; in 53.84% the
discharge was light-coloured (yellow or white)
and 7.69% was greenish with bubbles. Among
the patients, other relevant clinical signs were:
hematuria (7.69%) and hyperemia of the vaginal
mucosa (30.76%).

There is scarce scientific literature comparing the
efficiency of T. vaginalis detection methods, and
the existing research is not uniform regarding the
methods investigated. An overview of available
articles is listed in Table 1.

The World Health Organization advocates the
use of the syndromic approach as a health policy
to combat sexually transmitted diseases in
developing countries. This is a reactive strategy,
which aims at the immediate treatment of the
patient in the first health care service based on
signs and symptoms, without the need for
laboratory tests that prove the aetiology of the
disease, eliminating costs and with the goal of
avoiding the spread of the disease [32, 33]. This
strategy, however, has been disqualified by
several researchers, and the syndromic
treatment of vaginal discharge has been
considered  unsatisfactory,  especially in
trichomoniasis [34-39]. Thus, the adoption of
efficient, low-cost, low-complexity diagnostic
protocols that are appropriate for the lack of
medical and laboratory infrastructure in
developing countries is an important advance for
the health strategy of the neediest populations.

Trichomoniasis is the most prevalent non-viral
sexually transmitted disease in the world.
Despite the high prevalence, definitive diagnosis
for infection by this protozoan in low-resource
settings is still a challenge. According to
Rahmani et al. [40], the methods currently used
for the diagnosis of trichomoniasis are wet mount
examination,  culture, Papanicolaou  test
(staining), Acridine Orange (staining), Gram
(staining), Giemsa (staining), Affirm VPIII test
(molecular assay), IFA (antigen reaction), OSOM
Trichomonas test (immunochromatographic),
ELISA (nucleic acid amplification), AmpliVue
assay (isothermal helicase-dependent
amplification), Solana Trichomonas assay
(nucleic acid amplification), Polymerase Chain
Reaction (nucleic acid amplification), APTIMA T.
vaginalis assay (specific rRNA transcriptional
amplification), GeneXpert T.V assay (specific
rRNA transcriptional amplification), Potassium
Hydroxide (KOH) "Whiff Test", vaginal pH Test,
and latex agglutination test. Each of these
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methods has comparative advantages and
disadvantages, with different degrees of
specificity and sensitivity. The simplest methods
are wet mount examination, culture,
Papanicolaou test (staining), Acridine Orange
(staining), Gram (staining), Giemsa (staining),
Potassium Hydroxide (KOH) "Whiff Test", vaginal
pH Test, and latex agglutination test. The
Potassium Hydroxide, vaginal pH, and latex
agglutination tests are highly non-specific and
cannot be considered diagnostic determinants of
trichomoniasis. The wet mount examination is
highly specific and of low sensitivity, but of
immediate performance and practically
inexpensive. Microscopy is a method recognised
for its low accuracy in detecting Trichomonas
vaginalis, although it is one of the most widely
used techniques worldwide [41]. Papanicolaou's
test is traditionally used for the diagnosis of
alternations in the uterine cervix and combines
practicality and low cost, although it is highly
nonspecific for Trichomonas vaginalis. According
to Radonijic et al. [20], using staining techniques
is only justifiable when wet mount examination
method is not possible. This proposition was
confirmed in our study, as the detection rate of T.
vaginalis was the same for the wet mount
examination and the Pap test. The culture of T.
vaginalis is still considered a gold standard
diagnostic method, however, it is rarely
performed in the laboratory routine due to the
time required for results, costs and the need for
an incubation  oven. Molecular  tests,
immunochromatography and nucleic acid
amplification are highly sensitive, however, they
are not always available to the health service,
are expensive and often require laboratory
infrastructure not available in low-resource
settings [29]. Even between high-cost methods,
there are differences in results detection rates
and inconformities [42].

Culture using Diamond's medium is considered
highly efficient, allowing rapid growth of T.
vaginalis even when the inoculum contains few
microorganisms [43,44], achieving growth rates
higher than those observed in Kupfelberg's
medium [45], used in past decades for the
culture of T. vaginalis. The sensitivity of the
InPouch method is comparable to that of
Diamond's medium [46]. Culture in the InPouch
method offers some advantages over culture on
Diamond's medium. After inoculation of the
InPouch medium, microscopic observation can
be made directly through the wrapping,
dispensing with the need to take a sample for
observation on a slide. When available in low-
resource environments, it offers greater
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practicality with efficiency comparable to culture
on Diamond's medium. A review of the scientific
literature allows us to state that both culture
media can be considered the gold standard in
low-resource conditions, surpassed only by PCR
or rRNA amplification (APTIMA) tests
[20,21,26,29,30,31], which are unfeasible due to
the high cost for laboratory practice in places
with few economic and medical infrastructure
resources. The comparison of the diagnostic
results in our research with those observed in the
scientific literature confirms that Diamond's
medium is, among the low-cost options, the most
suitable diagnostic method for its high sensitivity
and specificity, with efficiency rates similar to
those of the InPouch culture method.

4. CONCLUSION

The analysis of the results allowed an update in
the protocol for the detection of Trichomonas
vaginalis infections in the Gynaecology
Outpatient Clinic of the Iguacu University Clinic.
The wet mount preparation and Papanicolaou
tests showed high specificity and low sensitivity,
with the same detection rate. The Papanicolaou
test was eliminated from the protocol because it
required more resources than the wet mount
examination. The wet examination was
maintained because it detected part of the
Trichomonas vaginalis infections at the time of
the consultation, as recommended by the
syndromic approach indicated by the WHO, but
with greater efficiency than the diagnostic
determination based on signs and symptoms.
The culture in Diamond’s medium proved to be
one of the best options for environments with few
resources when compared to other means of
detection of T. vaginalis analyzed in the current
scientific literature, with an acceptable detection
rate, only lower than that of sophisticated, high-
cost methods.

CONSENT
It is not applicable.
ETHICAL APPROVAL

The entire research procedure was guided by
anonymity and non-discrimination, fully following
the precepts of national and international ethical
standards, and completely in accordance with
the standards determined by the Helsinki
Declaration of 1964.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

24

REFERENCES
1. Lemos PAP, Garcia-Zapata MTA. Aspects
of Trichomonas vaginalis’ infection and
diagnostic methods aspectos relacionados
com a infeccdo por Trichomonas vaginalis
e diagnostico laboratorial. Acta Obstet
Ginecol Port. 2014;8(2):152-62.
Nufiez-Troconis J. Trichomonas vaginalis:
pathogenesis and its role in cervical
cancer. Invest Clin. 2020;61(4):349-75.
Riestra AM, de Miguel N, Dessi D, Simoes-
Barbosa A, Mercer FK. Trichomonas
vaginalis: lifestyle, cellular biology, and
molecular mechanisms of pathogenesis.
In: de Souza W, editor. lifecycles of
pathogenic protists in humans [Internet].
Cham: Springer International Publishing;
2022;(Microbiology = Monographs;  vol.
35):541-617.
Available:https://link.springer.com/10.1007/
978-3-030-80682-8_12

Schwebke JR. Trichomonas vaginalis. In:
Bennett JE, Dolin R, Blaser MJ, editors.
Mandell, Douglas, and Bennett’s principles
and practice of infectious diseases. Eighth
edition. Philadelphia, PA:
Elsevier/Saunders. 2015;3161-3164.
Quilter LAS, Workowski KA. Trichomonas
vaginalis. In: principles and practice of
pediatric infectious diseases. Elsevier.
2023;1400-1402.e2.
Available:https://linkinghub.elsevier.com/re
trieve/pii/B9780323756082002743
Koeppe J. Sexually transmitted infections.
In: Truglio J, Lee RS, Warren BE, Soriano
RP, editors. Sexual and reproductive
health. Springer International Publishing.
2022;145-62.
Available:https://link.springer.com/10.1007/
978-3-030-94632-6_6

Buder S, Lautenschlager S. Gonorrhea
and urethritis. In: Plewig G, French L,
Ruzicka T, Kaufmann R, Hertl M, editors.
Braun-Falco’s Dermatology. Berlin,
Heidelberg: Springer Berlin Heidelberg.
2022;293-310.
Available:https://link.springer.com/10.1007/
978-3-662-63709-8 18

Zheng Y, Yu Q, Lin Y, Zhou Y, Lan L,
Yang S, et al. Global burden and trends of
sexually transmitted infections from 1990
to 2019: an observational trend study. The
Lancet Infectious Diseases.
2022;22(4):541-51.

World Health Organization.
global sexually transmitted

Report on
infection


https://link.springer.com/10.1007/978-3-030-80682-8_12
https://link.springer.com/10.1007/978-3-030-80682-8_12
https://linkinghub.elsevier.com/retrieve/pii/B9780323756082002743
https://linkinghub.elsevier.com/retrieve/pii/B9780323756082002743
https://link.springer.com/10.1007/978-3-030-94632-6_6
https://link.springer.com/10.1007/978-3-030-94632-6_6
https://link.springer.com/10.1007/978-3-662-63709-8_18
https://link.springer.com/10.1007/978-3-662-63709-8_18

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Machado et al.; J. Adv. Med. Med. Res., vol. 35, no. 2, pp. 18-26, 2023; Article no.JAMMR.95736

surveillance 2018. Geneva: World Health
Organization. 2018:63.
Available:https://apps.who.int/iris/handle/1
0665/277258

Mirzadeh M, Olfatifar M, Eslahi AV, Abdoli
A, Houshmand E, Majidiani H, et al. Global
prevalence of Trichomonas vaginalis
among female sex workers: a systematic
review and meta-analysis. Parasitol Res.
2021;120(7):2311-22.

Norberg AN, de Siqueira APM, Sanches
FG, Torres AC, Norberg PRBM, Queiroz
MMC, et al. Trichomonas vaginalis as a
possible risk of facilitating the transmission
of the human immunosuficiency virus in
indigenous women of the Terena ethnic
group. Rev Cienc Tecnol. 2010;10:80-85.
Njamen T, C N, Nkwabong E, C T, Nsagha
DS, NJC A. Is there still a place for
symptomatic treatment in the management
of sexualy transmmited infections in low
resource setting? Africa J Int Heal. 2017;

7(2):17-21.

Mahadani J, Khandekar S. Evaluation of
role of cytology and its pitfall in
cytodiagnosis  of vaginal discharge.

Biomed Adv Res. 2018;9(8):305-309.

Jaya ZN, Mapanga W, van Niekerk B,
Dlangalala T, Kgarosi K, Dzobo M, et al.
Mapping evidence of self-sampling to
diagnose sexually transmitted infections in
women: a scoping review. Diagnostics.
2022;12(8):1803.

World Health Organization. Global health
sector strategies on, respectively, HIV,
viral hepatitis and sexually transmmited
infections for the period 2022-2030.
Geneva, Switzerland: World Health
Organization; 2022.

Martin RD, Kaufman RH, Burns M.
Trichomonas vaginalis vaginitis. American
Journal of Obstetrics and Gynecology.
1963;87(8):1024-7.

Mason PR, Super H, Fripp PJ. Comparison
of four techniques for the routine diagnosis
of Trichomonas vaginalis infection. Journal
of Clinical Pathology. 1976;29(2):154—7.
Chintana T, Sucharit P,
Chongsuphajaisiddhi T, Tongprasoeth N,
Suphadtanaphongs W. A study on the
diagnostic methods for Trichomonas
vaginalis infection. Southeast Asian J Trop
Med Public Health. 1979;10(1):81-4.
Caliendo AM, Jordan JA, Green AM,
Ingersoll J, Diclemente RJ, Wingood GM.
Real-Time PCR improves detection of
Trichomonas vaginalis infection compared

25

20.

21.

22.

23.

24.

25.

26.

27.

28.

with culture using self-collected vaginal
swabs. Infectious Diseases in Obstetrics
and Gynecology. 2005;13(3):145-50.
Radonjic IV, Dzamic AM, Mitrovic SM,
Arsic Arsenijevic VS, Popadic DM, Kranjcic
Zec IF. Diagnosis of Trichomonas vaginalis
infection: The sensitivities and specificities
of microscopy, culture and PCR assay.
European Journal of Obstetrics &
Gynecology and Reproductive Biology.
2006;126(1):116-20.

Nye MB, Schwebke JR, Body BA.
Comparison of APTIMA Trichomonas
vaginalis transcription-mediated
amplification to wet mount microscopy,
culture, and polymerase chain reaction for
diagnosis of trichomoniasis in men and
women. American Journal of Obstetrics
and Gynecology. 2009;200(2):188.e1-
188.e7.

Rezaeian M, Vatanshenassan M, Rezaie
S, Mohebali M, Niromand N, Niyyati M,
Farnia S, Babaei Z. Prevalence
of Trichomonas vaginalis using
parasitological methods in Tehran. Iran J
Parasitol. 2009;4(4):43-47.

Perazzi BE, Menghi CIl, Coppolillo EF,
Gatta C, Eliseth MC, de Torres RA, et al.
Prevalence and comparison of diagnostic
methods for  Trichomonas vaginalis
infection in pregnant women in Argentina.
Korean J Parasitol. 2010;48(1):61.

Al Saeed WM. Detection of Trichomonas
vaginalis by different methods in women
from Dohok province, Iraq. East Mediterr
Health J. 2011;17(09):706-9.

Mushref E, Jassim AN, Adhiah AH.
Evaluation the efficiency of Trichomonas
vaginalis depending on clinical signs, direct
examination, culturing and serological test.
Baghdad Sci. J. 2022;8(1):392-9.
Available:
https://bsj.uobaghdad.edu.ig/index.php/BS
J/article/view/2509

Patil M, Nagamoti J, Metgud S. Diagnosis
of Trichomonas vaginalis from vaginal
specimens by wet mount microscopy, in
pouch TV culture system, and PCR. J
Global Infect Dis. 2012;4(1):22.

Elsherif HR, Youssef FMA. Real-time PCR

improve  detection of  Trichomonas
vaginalis compared to conventional
techniques. Comp Clin Pathol.

2013;22(2):295-300.

Khatoon R, Jahan N, Ahmad S, Khan H,
Rabbani T. Comparison of four diagnostic
techniques for detection of Trichomonas


https://apps.who.int/iris/handle/10665/277258
https://apps.who.int/iris/handle/10665/277258

29.

30.

31.

32.

33.

34.

35.

36.

37.

Machado et al.; J. Adv. Med. Med. Res., vol. 35, no. 2, pp. 18-26, 2023; Article no.JAMMR.95736

vaginalis infection in females attending
tertiary care hospital of North India. Indian
J Pathol Microbiol. 2015;58(1):36.

Nathan B, Appiah J, Saunders P, Heron D,
Nichols T, Brum R, et al. Microscopy
outperformed in a comparison of five
methods for detecting Trichomonas
vaginalis in symptomatic women. Int J STD
AIDS. 2015;26(4):251-6.

Herath S, Balendran T, Herath A, Iddawela
D, Wickramasinghe S. Comparison of
diagnostic methods and analysis of socio-
demographic factors associated with
Trichomonas vaginalis infection in Sri
Lanka. Rostami A, editor. PLoS ONE.
2021;16(10):e0258556.

Nasir MAH, S.R Al, Al-Masoudi WA.
Comparison of different techniques for the
diagnosis of Trichomonas vaginalis
infection in females at reproductive age.
PIMHS. 2022;16(7):451—4.

World Health Organization. Sexually
transmitted and other reproductive tract
infections: a guide to essential practice.
Geneva,; 2005.

World Health Organization. Guidelines for
the management of symptomatic sexually
transmitted infections. Geneva,
Switzerland: World Health Organization;
2021.

Bosu WK. Syndromic management of
sexually transmitted diseases: is it rational
or scientific? Tropical Medicine &
International Health. 1999;4(2):114-9.
Tann CJ, Mpairwe H, Morison L, Nassimu
K, Hughes P, Omara M, et al. Lack of
effectiveness of syndromic management in
targeting vaginal infections in pregnancy in
Entebbe, Uganda. Sexually Transmitted
Infections. 2006;82(4):285-9.

Romoren M, Velauthapillai M, Rahman M,
Sundby J, Klouman E, Hjortdahl P.
Trichomoniasis and bacterial vaginosis in
pregnancy: inadequately managed with the
syndromic approach. Bull World Health
Organ. 2007;85(4):297-304.

Ademe M. Syndromic management
approach and wet mount microscopy of
Trichomonas vaginalis in pregnant women
and sexually transmitted infection clinic

38.

39.

40.

41.

42.

43.

44.

45.

46.

attendants in Merawi Health Center,
Merawi, Amhara Regional State, Ethiopia.
ISRR. 2013;1(1):30-8.

Gupta V, Sharma V. Syndromic
management of sexually transmitted
infections: A critical appraisal and the road
ahead. Natl Med J India. 2019;32(3):147.
Kopkin R, Grenvik JM, Chiweza C, Iwuh I,
Wilkinson J. Syndromic treatment of STlIs
in low-income countries is inadequate:
Current threats and future directions.
Clinical  Obstetrics &  Gynecology.
2022;65(4):717-32.

Rahmani F, Ehteshaminia Y, Mohammadi
H, Mahdavi SA. A review on diagnostic
methods for Trichomonas vaginalis. Tabari
Biomed Stud Res J. 2021;3(4):35-41.
Available:https://publish.kne-
publishing.com/index.php/tbsrj/article/view/
6925

Lazenby GB, Soper DE, Nolte FS.
Correlation of leukorrhea and Trichomonas
vaginalis Infection. J Clin Microbiol.
2013;51(7):2323-7.

Badman SG, Causer LM, Guy R, Tabrizi
SN, Francis F, Donovan B, et al. A
preliminary evaluation of a new GeneXpert
(Gx) molecular point-of-care test for the
detection of Trichomonas vaginalis : Table
1. Sex Transm Infect. 2016;92(5):350-2.
Fouts AC, Kraus SJ. Trichomonas
vaginalis: reevaluation of its clinical
presentation and laboratory diagnosis.
Journal of Infectious Diseases.
1980;141(2):137-43.

Gelbart SM, Thomason JL, Osypowski PJ,
Kellett AV, James JA, Broekhuizen FF.
Growth of Trichomonas vaginalis in
commercial culture media. J Clin Microbiol.
1990;28(5):962-4.

Schmid GP, Matheny LC, Zaidi AA, Kraus
SJ. Evaluation of six media for the growth
of Trichomonas vaginalis from vaginal
secretions. J Clin Microbiol.
1989;27(6):1230-3.

Levi MH, Torres J, Pifa C, Klein RS.
Comparison of the in pouch TV culture
system and Diamond’s modified medium
for detection of Trichomonas vaginalis. J
Clin Microbiol. 1997;35(12):3308-10.

© 2023 Machado et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/95736

26


https://publish.kne-publishing.com/index.php/tbsrj/article/view/6925
https://publish.kne-publishing.com/index.php/tbsrj/article/view/6925
https://publish.kne-publishing.com/index.php/tbsrj/article/view/6925
http://creativecommons.org/licenses/by/4.0

