
Trichomonas vaginalis is the most prevalent non-viral sexually transmitted infection in the United States 
and worldwide based on estimates by the WHO and published studies.1 Trichomoniasis is a common 
curable sexually transmitted disease caused by this protozoan pathogen. However, it is not reportable nor a 
nationally notifiable condition. Available diagnostics for T. vaginalis range from basic microscopy to nucleic 
acid amplification assays. Considerations for public health laboratories in choosing an appropriate diagnostic 
should include the sensitivities and specificities of each assay, as well as costs.

Clinical Information

Trichomoniasis can cause urethritis in men and vaginitis in women, although the majority of infections are 
asymptomatic.2 Infection is associated with increased acquisition and transmission of HIV and other STDs3-5 
and linked with pre-term delivery of a low birth weight infant.6 To reduce symptoms and signs and potentially 
reduce transmission of trichomoniasis the recommended treatment is a nitroimidazole antibiotic (e.g., 
metronidazole or tinidazole,) usually in a single dose.7 Additionally, all sexual partners of infected individuals 
should be treated at the same time, to prevent reinfection.7 However, even with this recommendation, 
because the reinfection rate for women is high, retesting of women should be performed within three months 
of initial treatment.7-9 Low level in vitro resistance to nitroimidazoles has been reported infrequently and 
correlation with clinical outcomes is inconsistent.10

Epidemiology

An estimated 3.7 million women and men are infected with T. vaginalis in the United States.11 Among women 
aged 14–49 years participating in the National Health and Examination Survey (NHANES) in 2001-2004, 
the overall prevalence of T. vaginalis infection measured by PCR was 3.1%, and varied considerably by race: 
1.3% for non-Hispanic white women, 1.8% for Mexican American women, and 13.3% for non-Hispanic black 
women. Other significant correlates of infection included increasing age, a greater number of lifetime sex 
partners, lower educational level, poverty and douching.4

Diagnostic methods

There has been a movement in the STD testing realm to have patients collect their own specimens, called 
self-collection (SC) in addition to or in some cases in lieu of the clinician collection (CC). Therefore, for some 
tests self-collected specimens are delineated as a specific FDA cleared specimen type, differentiated from 
a clinician collected specimen. If there was a delineation we have indicated so by using the abbreviations 
above. Additionally many of these assays have been FDA cleared for use with specific collection devices and/
or transport media that must be used in accordance with the package insert.

The traditional diagnostic method for trichomoniasis has been wet mount with microscopic visualization of 
motile T. vaginalis parasites on slide preparations from vaginal or urethral secretions. Ideally, specimens 
should be examined within minutes (<10) to see motile parasites, which are diagnostic. Wet mount is an 
inexpensive specific diagnostic test; however, sensitivity ranges from 36-70% at best, and varies by evaluator 
and how promptly the slide is interpreted.12-18

Culture has been considered the gold standard for diagnosis of trichomoniasis with a specificity approaching 
100%, but it is not widely used and its sensitivity can be as low as 70%–85%.13 Clinical specimens can be 
inoculated into transport systems such as Amies gel medium to maintain viability for up to 24 hours at room 
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temperature. Culture systems such as InPouch TV (Biomed Diagnostics, Inc., White City, OR) allow for direct 
inoculation, transport, culture and microscopic examination. Such systems are useful when immediate 
transportation of specimens to the laboratory is not available. The specimen should be inoculated as soon 
as possible (within an hour of collection) to maintain viability of the organism. 

Neither conventional nor liquid-based Papanicolau (Pap) smears are suitable for routine screening or 
diagnosis of T. vaginalis, as both false positives and false negatives occur. However, the presence of these 
parasites may be an incidental finding.7

The OSOM (formerly Xenostrip) Trichomonas Rapid Test (Sekisui Diagnostics, Framingham, MA) is an 
immunochromatographic capillary-flow enzyme immunoassay dipstick test and the only rapid antigen test 
commercially available in the U.S. It is performed on vaginal secretions with results available within 10 
minutes. This test is FDA cleared for females and CLIA waived and is amenable to use in a point-of care 
setting. 

The Affirm VP III (Becton Dickinson, San Jose, CA) is an FDA-cleared nucleic acid probe test for the diagnosis 
of T. vaginalis as well as Gardnerella vaginalis and Candida albicans in females. This test can be run and 
produce results in 45 minutes and could be performed in a point-of-care setting but is not CLIA-waived and 
must be performed in a lab capable of performing CLIA moderate complex tests. This assay detects and 
identifies DNA using specific capture probes in a nucleic acid hybridization that is detected based on an 
enzymatic color change. 

Several highly sensitive nucleic acid amplification tests (NAATs) are available for detection of T. vaginalis 
in symptomatic and asymptomatic women (unless otherwise noted). Many of these assays require the use 
of specific specimen collection kits to meet the FDA labeling and intended use so users should refer to the 
package insert for those details.

The AmpliVue Trichomonas assay (Quidel Corp., San Diego, CA) is FDA cleared for use with vaginal 
swabs (CC) for the qualitative detection of T. vaginalis nucleic acid. This assay uses an isothermal 
amplification called helicase dependent amplification with nucleic acid probes and a disposable 
lateral flow detection device. It can be performed in 50 minutes with minimal basic equipment in a 
CLIA moderately complex setting. 

The APTIMA TV assay (Hologic, San Diego, CA) is FDA cleared for two different platforms. The assay 
for the Panther System may be used with vaginal (CC) and endocervical (CC) swabs and endocervical 
specimens collected in PreservCyt Solution. The assay for the Tigris DTS System includes all of the 
above as well as female urine. Both of these assays utilize a target capture, transcription mediated 
(TMA) and hybridization protection assay for detection of TV ribosomal RNA. 

The BD MAX CT/GC/TV Assay (Becton Dickinson, Franklin Lakes, NJ) received FDA clearance in 
September 2016. The assay incorporates automated extraction followed by real-time PCR for the 
direct, qualitative detection of C. trachomatis, N. gonorrheae and T. vaginalis. For detection of 
T. vaginalis the assay may be used with vaginal (SC) or endocervical (CC) swab specimens and 
urine (F). In October 2016, the BD Max Vaginal Panel (Becton Dickinson, Franklin Lakes, NJ) also 
received FDA Authorization. Similar to the CT/GC/TV Assay it also incorporates automated extraction 
followed by real-time PCR to detect microorganisms responsible for bacterial vaginosis, vulvovaginal 
candidiasis and trichomoniasis (TV).

The Solana® Trichomonas assay (Quidel Corp., San Diego, CA) is FDA cleared for use with vaginal 
swabs (CC) and female urine for the qualitative detection of T. vaginalis nucleic acid. This assay uses 
an isothermal amplification called helicase dependent amplification with fluorescence detection. It 
can be performed in 30 minutes on 1 to 12 specimens using their propriety Solana small benchtop 
instrument in a CLIA moderately complex setting. 
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The Trichomonas vaginalis (TV) Qx Amplified DNA Assay (Becton Dickinson, Franklin Lakes, NJ) is FDA 
cleared for use with vaginal (SC), or endocervical (CC) swab specimens and female urine. The assay 
uses a strand displacement amplification for the direct detection of TV DNA. 

Cepheid (Sunnyvale, CA) obtained FDA clearance for a qualitative T. vaginalis assay in 2015 with their 
Xpert TV assay. Approved specimen types for this assay include vaginal (SC) and endocervical (CC) 
swab specimens and both female and male urine. This test uses real-time PCR to detect TV genomic 
DNA. 

NAATs testing for T. vaginalis in females at high risk for STD results in significantly higher detection rates 
over that of wet prep microscopy. In a recent study conducted in an STD clinic in Alabama, the prevalence 
of T. vaginalis in women was 19.6% by wet mount versus 27% by NAATs. Thus, significantly more infections 
were detected using NAATs resulting in enhanced treatment and partner notification. In this same study, 
NAATs testing in males revealed a prevalence of 9.8% compared to no male cases detected prior to the 
development of this technology again resulting in enhanced disease control efforts.19 

The superb sensitivity and specificity of NAATs have now made them the gold standard for diagnosis of 
trichomoniasis. The only FDA-cleared NAAT for use with male specimens is the Xpert TV Assay (Cepheid). 
However, other methods could be used with male specimens after an internal validation process has been 
completed by the laboratory. 

Screening and Treatment

Current recommendations for T. vaginalis testing and screening, along with detailed clinical treatment 
recommendations, can be found in CDC’s STD Treatment Guidelines, available online at http://www.cdc.gov/
std/treatment.
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Table 1: Overview and characteristics of diagnostic assays for Trichomonas vaginalis* 
(underlined tests are hyperlinked to online resources)

Diagnostic Test Technique Time to 
Result

Specimen Type Sensitivity
(with 95% CI)

Specificity
(with 95% CI)

Comments

Wet mount Microscopic 
visualization Minutes Vaginal or urethral secretions 36-70%a, 12-18 99.8-100%a, 12-18 Traditional; inexpensive; operator-dependent; 

must be performed within minutes

Culture  
(Diamond’s or In-

Pouch™)
Culture 1-5 days Vaginal or urethral swab; urine (F), semen 75-95%a, 12-16 100%a, 12-16 Diagnostic gold standard before NAATs

OSOM Trichomonas 
Rapid Test EIA 10 minutes Vaginal swabs, saline solution for wet 

mount prep of vaginal swab
75-96% (67-

100)b
95-99% (92-

100%)b FDA cleared and CLIA waived

Affirm VP III Nucleic acid 
probe test 45 minutes Vaginal swabs 89.2-92.8%b 98.1-99.9%b FDA cleared; can be used at the point of care; 

CLIA moderately complex

AmpliVue Trichomonas NAAT 50 minutes Vaginal swab (CC) 100% 
(96.9-100%)b

98.2% 
(97.0-98.9%)b FDA cleared, CLIA moderately complex 

APTIMA TV 
(Panther) NAAT Hours

Vaginal (CC) and endocervical (CC) swab, 
endocervical (CC) specimens in Preserv-

Cyt Solution

95.2-100%
(88.4-100%) b

98.9-99.6%
(97.8-99.9%) b FDA cleared, CLIA moderately complex

APTIMA TV 
(Tigris) NAAT Hours

Vaginal (CC) and endocervical (CC) swab, 
endocervical (CC) specimens in Preserv-

Cyt Solution, urine (F)

95.2-100% 
(88.4-100%)b

98.9-99.6% 
(97.8-99.9%)b FDA cleared, CLIA moderately complex

BD MAX 
CT/GC/TV Assay NAAT Hours Vaginal (SC) and endocervical swab (CC), 

urine (F)
92.9-96.1% 

(87.7-98.2%)b
98.9-99.3% 

(98.0-99.7%)b FDA cleared, CLIA moderately complex

Solana Trichomonas NAAT 30 minutes Vaginal swab (CC), urine (F) 95.5-98.3%
(90.0-99.5%)b

98.2-98.7% 
(97.1-99.3%)b FDA cleared, CLIA moderately complex

TV Q Amplified DNA NAAT Hours Vaginal (SC)c and endocervical swab 
(CC), urine (F)

95.5-98.3%
(90.0-99.5%)b

98.7-99.4%
(97.5-99.8%)b FDA cleared, CLIA moderately complex

Xpert TV NAAT 35 minutes Vaginal (SC) and endocervical (CC) swab, 
urine (M,F)

96.4-98.9%
(92.7-99.9%)b

98.9-99.7%
(98.3-99.9%)b FDA cleared, CLIA moderately complex

Abbreviations: EIA: Enzyme Immunoassay, NAAT: nucleic acid amplification test. 
aSensitivity and specificity are ranges reported from primary literature articles cited. 
bSensitivity and specificity are the ranges reported for the overall performance for the approved specimens within the product insert. Please review the product insert to de-
termine what was being compared (specimen type, reference test, symptomatic vs asymptomatic patients) to calculate these values. For products that test for more than one 
pathogen, the data is only for the detection of T. vaginalis.
cSelf collected vaginal swabs must be collected in a clinical setting.

ASSOCIATION OF PUBLIC HEALTH LABORATORIES 4 Laboratory Detection of Trichomonas

http://www.sekisuidiagnostics.com/writable/product_documents/files/osom_trich_181_pi.pdf
http://www.sekisuidiagnostics.com/writable/product_documents/files/osom_trich_181_pi.pdf
http://moleculardiagnostics.bd.com/product/affirm/
http://www.quidel.com/molecular-diagnostics/amplivue-trichomonas
http://www.hologic.com/sites/default/files/package inserts/503684-IFU-PI_001_01.pdf
http://www.hologic.com/sites/default/files/package inserts/502246-IFU-PI_001_01_0.pdf
http://moleculardiagnostics.bd.com/stds/
http://moleculardiagnostics.bd.com/stds/
http://www.quidel.com/molecular-diagnostics/solana-trichomonas-assay
http://moleculardiagnostics.bd.com/product/viperxtr/
https://www.accessdata.fda.gov/cdrh_docs/pdf15/K151565.pdf


REFERENCES

1. Van Der Pol B. Trichomonas vaginalis Infection: The most prevalent nonviral sexually transmitted 
infection receives the least public health attention. Clin Infect Dis. 2007 Nov;44(1): 23-25.

2. Sutton M, Sternberg M, Koumans EH, McQuillan G, Berman S, Markowitz L. The prevalence of
Trichomonas vaginalis infection among reproductive-age women in the United States, 2001–2004.
Clin Infect Dis. 2007 Nov 15;45(10):1319-26.

3. Mavedzenge SN, Pol BV, Cheng H, Montgomery ET, Blanchard K, deBruyn G, Ramjee G, Straten Av.
Epidemiological synergy of Trichomonas vaginalis and HIV in Zimbabwean and South African women.
Sex Trans Dis. 2010 Jul;37(7):460-66.

4. Allsworth JE, Ratner JA, Peipert JF. Trichomoniasis and other sexually transmitted infections: results
from the 2001-2004 National Health and Nutrition Examination Surveys. Sex Trans Dis. 2009
Dec;36(12):738-744.

5. Kissinger P, Adamski A. Trichomoniasis and HIV interactions: a review. Sex Transm Infect 2013
Sep;89(6):426–33.

6. Cotch MF, Pastorek JG, Nugent RP, Hillier SL, Gibbs RS, Martin DH, Eschenbach DA, Edelman R, Carey
JC, Regan JA, Krohn MA, Klebanoff MA, Rao AV, Rhoads GG. Trichomonas vaginalis associated with low
birth weight and pre-term delivery. The Vaginal Infections and Prematurity Study Group. Sex Trans Dis.
1997 Jul;24(6):353-60.

7. Centers for Disease Control and Prevention. 2105 STD Treatment Guidelines: Trichomoniasis. 2015.
Available from http://www.cdc.gov/std/tg2015/default.htm

8. Van Der Pol B, Williams JA, Orr DP, Batteiger BE, Fortenberry JD. Prevalence, incidence, natural history,
and response to treatment of Trichomonas vaginalis infection among adolescent women. J Infect Dis
2005 Dec;15;192 (10):2039–44.

9. Williams JA, Van Der Pol B, Ofner S, Batteiger BE, Orr DP, Fortenberry JD. Time from treatment
to negative PCR results for C. trachomatis, N. gonorrhoeae and T. vaginalis. 2008. National STD
Prevention Conference; March 10-13, 2008. Chicago, IL. Available from https://cdc.confex.com/cdc/
std2008/webprogram/Paper14676.html

10.	Kirkcaldy RD, Augostini P, Asbel LE, Bernstein KT, Kerani RP, Mettenbrink CJ, Pathela P, Schwebke
JR, Secor WE, Workowski KA, Davis D, Braxton J, Weinstock HS. Trichomonas vaginalis antimicrobial
drug resistance in 6 US cities, STD Surveillance Network, 2009-2010. Emerg Infect Dis. 2012
Jun;18(6):939-43.

11.	Satterwhite CL, Torrone E, Meites E, Dunne EF, Mahajan R, Ocfemia MC, Su J, Xu F, Weinstock H.
Sexually transmitted infections among US women and men: prevalence and incidence estimates,
2008. Sex Trans Dis. 2013 Mar;40(3):187-93.

12.	Campbell L, Woods V, Lloyd T, Elsayed S, Church DL. Evaluation of the OSOM Trichomonas rapid test
versus wet preparation examination for detection of Trichomonas vaginalis vaginitis in specimens from
women with a low prevalence of infection. J Clin Micro 2008 Oct;46(10):3467-69.

ASSOCIATION OF PUBLIC HEALTH LABORATORIES 5 Laboratory Detection of Trichomonas

http://www.cdc.gov/std/tg2015/default.htm
https://cdc.confex.com/cdc/std2008/webprogram/Paper14676.html
https://cdc.confex.com/cdc/std2008/webprogram/Paper14676.html


13.	Nathan B, Appiah J, Saunders P, Heron D, Nichols T, Brum R, Alexander S, Baraitser P, Ison C.
Microscopy outperformed in a comparison of five methods for detecting Trichomonas vaginalis in
symptomatic women. Int J STD AIDS. 2015 Mar;26(4):21-6.

14. 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. Amer J Obstetrics Gyn. 2009 Feb;200(2):188e1-7.

15.	Ohlemeyer CL, Hornberger LL, Lynch DA, Swierkosz EM. Diagnosis of Trichomonas vaginalis in
adolescent females: InPouch TV culture versus wet-mount microscopy. J Adolesc Health. 1998
Mar;22(3):205-8.

16.	Patil MJ, Nagamoti JM, Metgud SC. Diagnosis of Trichomonas vaginalis from vaginal specimens by wet
mount microscopy, In Pouch TV Culture System, and PCR. J Glob Infect Dis 2012 Jan;4(1):22-5.

17. Pattullo L, Griffeth S, Ding L, Mortensen J, Reed J, Kahn J, Huppert J. Stepwise diagnosis of
Trichomonas vaginalis infection in adolescent women. J Clin Microbiol. 2009 Jan;47(1):59-63.

18.	Wiese W, Patel SR, Patel SC, Ohl CA, Estrada CA. A meta-analysis of the Papanicolaou smear and wet
mount for the diagnosis of vaginal trichomoniasis. Am J Med. 2000 Mar;108(4):301-8.

19.	Muzny CA, Blackburn RJ, Sinsky RJ, Austin EL, Schwebke JR. Added benefit of nucleic acid amplification
testing for the diagnosis of Trichomonas vaginalis among men and women attending a sexually
transmitted diseases clinic. Clin Infect Dis 2014 Sep;59(6):834-41.

20.	Table Adapted from: Miller MR, Nyirjesy P. Refractory Trichomoniasis in HIV Positive and HIV negative
subjects. Curr Infect Dis Rep. 2011 Dec;13(6):595-603.

Acknowledgements
This document was developed by the APHL Sexually Transmitted Disease (STD) Subcommittee with 
significant input from the following individuals: 

Anne Gaynor, PhD

Rick Steece, PhD, D(ABMM)

Jane Schwebke, MD

ASSOCIATION OF PUBLIC HEALTH LABORATORIES 6 Laboratory Detection of Trichomonas



8515 Georgia Avenue, Suite 700
Silver Spring, MD 20910
Phone: 240.485.2745
Fax: 240.485.2700
Web: www.aphl.org

Association of Public Health Laboratories

The Association of Public Health Laboratories (APHL) works to strengthen laboratory systems serving the public’s health 
in the US and globally. APHL’s member laboratories protect the public’s health by monitoring and detecting infectious 
and foodborne diseases, environmental contaminants, terrorist agents, genetic disorders in newborns and other diverse 
health threats.

This publication was 100% funded with federal funds from a federal program of $25,000. This publication was 
supported by Cooperative Agreement # U60OE000103 funded by the Centers for Disease Control and Prevention. Its 
contents are solely the responsibility of the authors and do not necessarily represent the official views of CDC or the 
Department of Health and Human Services. 

Office of Surveillance, Epidemiology and Laboratory Services (OSELS)
National Center for HIV, Viral Hepatitis, STDs and TB Prevention (PS)
National Center for Zoonotic, Vector-borne, and Enteric Diseases (CK)
National Center for Immunization and Respiratory Diseases (IP)
National Center for Environmental Health (NCEH)
National Center for Birth Defects and Developmental Disabilities (NCBDD).

© Copyright 2016, Association of Public Health Laboratories. All Rights Reserved.


