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Abstract

Trichomoniasis is the most prevalent non-viral sexually transmitted infection worldwide. It is
associated with a high prevalence of coinfection with other sexually transmitted diseases and
can be identified in 30 to 40% of male sexual partners of infected women. Some possible con-
sequences of trichomonaisis in women include pelvic inflammatory disease, post-hysterectomy
cellulitis, and preterm birth; some possible consequences in men include prostatitis, infertility,
and prostate cancer. Trichomonas infection in women appears to increase the risk of sexual ac-
quisition of the HIV, preterm birth, and other adverse pregnancy outcomes

Clinical manifestations in women range from an asymptomatic carrier state to a severe, acute,
inflammatory disease. Signs and symptoms include a purulent, malodorous, thin discharge with
associated burning, pruritus, dysuria, frequency, and dyspareunia.
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Introduction

Trichomonas vaginalis is the causative agent
of trichomoniasis. It is the most common
non-viral sexually transmitted infection
worldwide and accounts for 4 to 35% of
vaginitis diagnosed in symptomatic women
presenting in primary care settings in the
United States (Anderson et al, 2004).

Prevalence: The prevalence of trichomo-
nas vaginalis infection in reproductive aged
women in the US was illustrated by a study
in which 3754 women aged 14 to 49 years
self-collected vaginal swab specimens that
were subsequently evaluated for the pres-
ence of 7. vaginalis using PCR (Sutton et al,
2007). The overall prevalence of 7. vaginal-
is was 3.1%, and increased with age. Preva-
lence was highest in non-Hispanic black
women (13.3%) and lowest in non-Hispanic
white women (1.3%). The annual incidence
in the United States was estimated to be
three to five million cases (Ginocchio et al,
2012).

Review and Discussion

Microbiology and risk factors: The respon-
nsible organism is the flagellated protozoan
trichomonas vaginalis, which may be found
in the vagina, urethra, and paraurethral gla-
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nds of infected women. Other sites include
cervix, bladder, and Bartholin glands. Hum-
ans are the only natural host of 7. vaginalis.
The incubation period is unknown; but, in
vitro studies suggest an incubation period of
4 to 28 days (Hesseltine, 1942)

Although survival on fomites has been re-
ported, trichomoniasis is virtually always
sexually transmitted. Fomites have no prov-
en role in transmission of trichomonas infec-
tion. Trichomoniasis is associated with a
high prevalence of coinfection with other
sexually transmitted diseases. The organism
can be identified in 30 to 40%of the male
sexual partners of infected women, although
carriage in men is self-limited and transient.
Spermicidal agents such as nonoxynol-9 re-
duce the rate of transmission of trichomonas
(d'Oro et al, 1994).

Women can acquire the disease from other
women, but men do not usually transmit the
infection to other men. Trichomoniasis in
women ranges from an asymptomatic carrier
state to a severe, acute, inflammatory dis-
ease. More than 50% of infected women are
asymptomatic. Asymptomatic carriage can
occur for prolonged periods of time, thus it
was not necessarily possible to ascertain



when or from whom acquired the infection
(Cudmore et al, 2004). Classic signs and
symptoms include a purulent, malodorous,
thin discharge (70% of cases) with associat-
ed burning, pruritus, dysuria, frequency, and
dyspareunia. Post-coital bleeding occurred.
Urethra was infected in majority of women,
particularly during menstruation. Classically
described green, frothy, foul-smelling dis-
charge was found less than 10% of sympto-
matic women (Heine and McGregor, 1993).

Physical examination often reveals ery-
thema of the vulva and vaginal mucosa; the
classic green-yellow frothy discharge is ob-
served in 10 to 30% of affected women.
Punctate hemorrhages may be visible on the
vagina and cervix (strawberry cervix, 2% of
cases).

Men clinical features: T vaginalis infection
in men is asymptomatic in 75%of cases and
often transient; (spontaneous resolution
within 10 days (Sefia et al, 2007). Symp-
toms, when present (<10%of cases), are the
same as those for urethritis from any cause
and consist of a clear or mucopurulent ure-
thral discharge and/or dysuria (Stukus et al,
2019).

Consequences: Active trichomoniasis is a
risk factor for development of post-hyster-
ectomy cellulitis. Untreated vaginal infec-
tion may progress to urethritis or cystitis,
and appears to facilitate transmission of the
human immunodeficiency virus (Laga et al,
1993).

A history of trichomoniasis was associated
with an increased risk of future tubal infertil-
ity and cervical neoplasia (Soper, 2004). In a
study of 696 African women attending a ru-
ral sexually transmitted disease clinic, trich-
omoniasis was associated with an increased
risk of clinical pelvic inflammatory disease
in HIV-infected women (Moodley et al
2002).

Pregnant women: The consequences of
trichomoniasis are potentially important in
pregn-ant women in whom infection was
associated with a 30% increase in premature
rupture of the membranes and preterm de-
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livery (Cotch et al, 1997). Treatment of asy-
mptomatic infection does not reduce these
complications (Klebanoff et al, 2001).

Infants born to infected mothers may con-
tract infection during delivery. Signs and
symptoms in neonates may include fever,
respiratory problems, urinary tract infection,
nasal discharge, and, in girls, vaginal dis-
charge (Hoffman et al, 2003). Treatment of
asymptomatic infants was not necessary as
spontaneous resolution wouldoccur when
estrogen levels wane to normal prepubescent
levels (Carter and Whithaus, 2008). Apart
from trichomoniasis, vulvovaginitis is one of
the commonest gynecological complaints
presenting in the pediatric and adolescent
female. When a child was presented with
vulvar itching, burning and irritation the
most common etiology is non-specific and
hygiene measures are recommended. How-
ever, these symptoms can mimic more seri-
ous etiologies including infection, labial ad-
hesion, lichen sclerosis, pinworms and for-
eign body must be considered. Yeast and
bacterial vaginosis are commonly seen but
due to the higher rate of sexual activity in
this population sexually transmitted infec-
tions must also be considered (Loveless and
Myint, 2018).

Men: Potential trichomoniasis vaginalis
complications include prostatitis (Kim et al/,
2017), balanoposthitis (Michalowski, 1981),
epididymitis (Sivaraj et al, 2021), infertility
(Mielczarek and Blaszkowska, 2016), and
prostate cancer. Trichomonas vaginalis was
proposed to contribute to the development of
chronic prostate conditions, including be-
nign prostatic hyperplasia and prostate can-
cer (Shui et al, 2016). But, Langston et al.
(2019) didn’t provide strong support for
prostate involvement during 7. vaginalis inf-
ection, and added that positive data for high-
er PSA concentrations do not rule out possi-
bility entirely, and relevant for prostate con-
dition development because higher early- to
mid-life PSA concentrations were predict
greater prostate cancer risk later in life.

Diagnosis: Trichomonas diagnosis is based



on laboratory testing, as described below. As
with other types of vaginitis, none of the cl-
inical features of trichomonas vaginitis was
sufficiently sensitive or specific to allow a
diagnosis based upon signs and symptoms
alone (Hammill, 1989). The general diagno-
stic approach to women with vaginal dis-
charge is given below.

Microscopy and pH: The presence of mo-
tile trichomonads on wet mount is diagnostic
of infection, but this occurs in only 60 to
70% of culture-confirmed cases. The motion
is jerky and spinning; organisms remain mo-
tile for 10 to 20 minutes after collection of
the sample. Other findings that were almost
invariably present with trichomonas infec-
tion, but non-diagnostic, include an elevated
vaginal pH (>4.5) and an increase in poly-
morphonuclear leukocytes on saline micros-
copy (Welner-Hanssen et al, 1989).

Culture: Culture on Diamond's medium has
a high sensitivity (95%) and specificity
(>95%) and should be considered in patients
with elevated vaginal pH (Mahmoud et al,
2015), increased numbers of polymorphonu-
clear leukocytes and an absence of motile
trichomonads and clue cells on wet mount;
or when microscopy is unavailable or yields
unreliable results. This test is not readily
available and takes up to seven days to ob-
tain a result. Alternatively, a commercial "In
Pouch" T. vaginalis culture system takes up
to three days to obtain results and is readily
available (Bio-Med Diagnostics, White City,
Oregon).

Rapid antigen & nucleic acid amplification
tests: Rapid diagnostic kits can be useful in
areas of high prevalence where microscopy
or culture is not available (i.e., sexually
transmit-ted disease (STD) clinics and inner
city clinics serving the uninsured were high
prevalence sites). The following tests are
performed at the point of care and are com-
mercially available (Smith et al/, 2002).

1- APTIMA Trichomonas vaginalis assay
(Gen-Probe): The APTIMA T. vaginalis as-
say uses target capture and transcription me-
diated amplification to detect species specif-
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ic ribonucleic acid (RNA), including N. go-
norrhoeae, C. trachomatis and T vaginalis
on a vaginal swab or urine specimen (Krieg-
er et al, 1988). Reported sensitivity ranges
from 97 to 100% and specificity ranges from
87 to 100% (Chapin and Andrea, 2011). The
APTIMA TV assay showed superior per-
formance in side-by-side comparisons with
other diagnostic methods in all patient popu-
lations and specimen types tested as vaginal
discharge, & urine (McClelland et al, 2007).
2- AFFIRM VP III - The Affirm VP III Mi-
crobial Identification System (Becton Dick-
ins-on) test uses a nucleic acid probe on a
vaginal swab specimen. Results are availa-
ble in 45 minutes. Although sensitivity and
specificity were reported to exceed 95%, in
side-by-side testing, this method was inferi-
or to target capture and transcription mediat-
ed amplification with sensitivity 63.4 versus
100% (Schwebke et al, 2011).

3- OSOM - The OSOM Trichomonas Rapid
Test (Genzyme) uses an immunochromato-
graphic technology on a vaginal swab spec-
imen. Results are available in 10 minutes. It
has sensitivity of 88.3% and specificity of
98.8% (Huppert et al, 2005).

The excellent performance characteristics of
these tests were illustrated by the following
comparative studies, which compare per-
formance of traditional and rapid testing
methods: One study recruited 330 sexually
active adolescent females seeking care at a
teen health clinic or emergency department
and tested them for 7. vaginalis using the
four test methods discussed: wet mount, cul-
ture (InPouch TV), rapid antigen testing
(OSOM TV), and transcription-mediated
amplification testing (APTIMA TV). Sensi-
tivities of the four methods were 65, 96, 90,
& 98%, respectively (Huppert et al, 2007).
Another study enrolled 296 female and 298
male subjects seeking care at a sexually
transmitted disease clinic. Specimens from
each subject were tested for trichomoniasis
using transcription-mediated amplification
(APTIMA TV), wet mount microscopy, cul-
ture, and PCR tests (Nye et al, 2009). The



subject was diagnosed with trichomoniasis if
any of these tests was positive. In women,
vaginal swab APTIMA TV was more sensi-
tive than wet mount or culture (96.6 versus
54.6 & 75.0%, respectively). In men, ure-
thral swab APTIMA TV was more sensitive
than culture or PCR (95.2 versus 28.6 &
54.8%, respectively (Grodstein et al, 1993).
In a third study, specimens were retrieved
consecutively from 766patients with vaginal
complaints and/or with histories suggestive
of a sexually transmitted disease and tested
by the AFFIRM and APTIMA T. vaginalis
assays (Andrea and Chapin, 2011). Overall,
5.1% of patients were positive for T vaginal-
is (defined as a specimen with two positive
test results for 7. vaginalis by two different
molecular assays). The APTIMA assay was
statistically more sensitive than the AFFIRM
assay (100 versus 63.4%); specificity was
similar (APTIMA 100%, AFFIRM 99.9%)).

Amplicor (Roche) is a PCR assay for de-
tection of N gonorrhoeae and C trachomatis
that has been modified to detect T vaginalis
in vaginal/endocervical swabs or urine; sen-
sitivity and specificity are 88 to 97% and 98
to 99%, respectively (Van Der Pol et al,
2006). It was not commercially available,
but was cleared by the United States Food
and Drug Administration (FDA). NuSwab
VG is a nucleic acid amplification single
specimen assay for the detection of tricho-
moniasis, bacterial vaginosis and vulvovagi-
nal candidiasis that has also been cleared by
the FDA, but not yet commercially available
(Zhang and Begg, 1994).

Cervical cytology: Trichomonas are some-
times reported as an incidental finding on
conventional Papanicolaou (Pap) smears.
Conventional Pap smears are inadequate for
diagnosis of trichomoniasis because this te-
chnique gave a sensitivity of only 51 to 63%
& false positive results were common (7%).
This makes the positive predictive value
very poor in a low prevalence population
(Wiese et al, 2000). Thus, Pap smear should
not be used to diagnose trichomoniasis. Asy-
mptomatic women with trichomonads iden-
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tified on conventional Pap smear should be
evaluated by wet mount, or culture or rapid
antigen test if the wet mount was negative,
and should not be treated until the diagnosis
was confirmed (Temesvari et al, 2002).

By comparison, the reliability of liquid-
based cervical cytology appears to be higher.
One study performed both liquid-based cer-
vical cytology and culture for 7. vaginalis
on 203 consecutive women. Forty-four wo-
men had a positive culture and 28 women
had a positive liquid-based smear for tricho-
monads (Lara-Torre and Pinkerton, 2003).
Although the sensitivity of liquid-based
smears for Trichomonas infection was low
(61%), specificity was high (99%), resulting
in a false positive rate of only 1%. Thus, alt-
hough liquid-based cervical cytology is not a
sensitive test for diagnosis of trichomonia-
sis, treatment of asymptomatic women with
trichomonads noted on liquid-based cervical
cytology is a reasonable approach.

Men: The reliable test for trichomonas is
PCR testing of first fraction urine or a ure-
thral swab, which is not widely available
(El-Shazly et al, 2001) and latex agglutina-
tion test (Adu-Sarkodie et al, 2004). Other
tests, such as saline microscopy of a urethral
swab, have low sensitivity and not recomm-
ended (Sorvillo and Kerndt, 1998). But, St-
oner et al. (2013) in USA reported that vagi-
nal fluid samples for trichomoniasis diagno-
sis must be stored in saline rather than on
microscope slides until they were examined
under the microscope and samples should be
evaluated by microscopy within an hour of
collection. They added that clinical sites that
couldnot perform microscopy within an hour
of sample collection should consider for use
of other diagnostic tests. Bhesania and Na-
rayankhedkar (2016) in India reported that
the wet mount tests gave variable, with sen-
sitivities of 38 to 82% am-ong symptomatic
women. Schwebke ef al. (2013) in USA de-
spite these statistics the wet mount test is
still used in clinical trials for evaluation of
drug activity, and must be done within a few
minutes after collection for best result of the



viable parasites.

Screening: There were about 58 million
cases of trichomoniasis in 2013 (Vos et al,
2015). Vos et al. (2012) reported that infec-
tion was more common in women (2.7%)
than males (1.4%), and was the most com-
mon non-viral STI in the U.S., with an esti-
mated 3.7 million prevalent cases and 1.1
million new cases a year (CDC, 2012). Evi-
dence from a randomized controlled trial
(McGregor et al, 1995) for screening preg-
nant women who did not have symptoms for
trichomoniasis infection and treating women
who test positive for the infection have not
consistently shown a reduced risk of preterm
birth (Klebanoff et al, 2001). Studies are
needed to verify this result and determine
the best method of screening, in the US,
screening of pregnant women without any
symptoms was only recommended in those
with HIV as trichomonas infection is associ-
ated with increased risk of HIV transmission
to the fetus (Workowski and Bolan, 2015).
Rowley et al. (2019) mentioned that the
WHO (2016) estimated 156 million cases
of T vaginalis worldwide in 2016, account-
ing for almost half of the global STI inci-
dence that year Patel et al. (2018) Updated
epidemiological data on the national preva-
lence of trichomonas among women and
men in the U.S. until both partners have wa-
ited at least seven days since taking the last
antibiotic dose.

Treatment: Patients should be instructed to
avoid intercourse until they and their part-
ners have completed treatment and are
asymptomatic, which generally takes about a
week. After single dose therapy or treatment
of asymptomatic patients, the couple should
abstain from intercourse without studies on
how long trichomonads remain viable after
treatment is initiated or completed (Mano-
rama and Shenoy, 1978). However, persis-
tent or recurrent infection due to antimicro-
bial-resistant 7. vaginalis or other causes
must be differentiated from reinfection from
an untreated or insufficiently treated sexual
partner. After treatment failure, and if rein-
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fection was excluded, persistent or recurrent
trichomoniasis was treated successfully with
longer courses or additional doses of the
same medications used in standard therapy
as high-dose oral MTZ or TIN 2gm orally
daily for 7 days (Dessi et al, 2019)

Non-pregnant women: Treatment is indi-
cated in all non-pregnant women diagnosed
with trichomonas vaginitis, even if asymp-
tomatic. The treatment rationale for asymp-
tomatic women is that if left untreated, up to
one-third become symptomatic within six
months and they continue to transmit the
infection to sexual partners while untreated
(Schwebke and Burgess, 2004).

5-nitroimidazole drugs: The 5-nitroimid-
azole drugs (metronidazole or tinidazole) are
the only class of drugs that provide curative
therapy of trichomoniasis. Most strains of 7.
vaginalis are highly susceptible to these
agents. Randomized clinical trials of these
drugs have generally reported cure rates of
90 to 95% (Hager et al, 1980). Therapy with
drugs other than 5-nitroimidazoles is an op-
tion, but cure rates were low as <50% (Forna
and Giilmezoglu, 2003)

A single oral dose of 2 grams (four 500mg
tablets) of either tinidazole or metronidazo-
le, tinidazole was significantly more effec-
tive than metronidazole in several random-
ized trials; however, most of these trials
were subject to bias since outcome was as-
sessed by clinicians who were not blinded to
the patient's treatment group. Cure rate with
tinidazole was considered comparable to the
metronidazole, but with better tolerated
(Tidwell et al, 1994).

The alternative multi-dose regimen was
metronidazole 500mg orally twice a day for
seven days, without FDA approved multiple
dose regimen; fortinidazole. Similar cure
rates were obtained with single and multiple
dose regimens (cure rate for single dose: 82
to 88%; cure rate for multiple dose: 85 to
90%). The advantages of single-dose thera-
py included better compliance, a shorter pe-
riod of alcohol avoidance, and possibly de-
creased Candida super-infection (but with-



out evidence of decreased Candida superin-
fection). But, side effects (e.g., nausea, vom-
iting, headache, metallic taste, dizziness)
were dose related and occurred less fre-
quently with lower doses of multiple dose;
prolonged therapy (duBouchet et al, 1997).

Oral was preferred to vaginal therapy since
systemic administration achieves therapeutic
drug levels in the urethra and periurethral
glands, which served as endogenous reser-
voirs of organisms that can cause recurrence.
Cure rates for vaginal therapy were <50%,
which was significantly lower than with oral
therapy. Patients should be advised to not
consume alcohol for 24 hours after metroni-
dazole treatment and 72 hours after tinida-
zole treatment because of the possibility of a
disulfiram-like (Antabuse effect) reaction
(Thin et al, 1979).

Allergy to 5S-nitroimidazole drugs: Given
the low efficacy of any drug other than 5-ni-
troimidazole drugs, and that patients with al-
lergy to metronidazole or tinidazole must be
referred for desensitization rather than using
an alternative class of drugs. Desensitization
was very effective: in one series, all 15 wo-
men who underwent desensitization subse-
quently eradicated their infections (Helms et
al, 2008).

Follow-up is unnecessary for women who
become asymptomatic after treatment or
who were initially asymptomatic, given the
high efficacy of 5-nitroimidazole drugs.

Male partners: Treatment of male partners
is indicated because maximal cure rates in
affected women were achieved when their
male sexual partners are treated simultane-
ously. It is not mandatory to identify the or-
ganism in a male partner before treating him
(i.e., Expedited Partner Therapy), given the
high rate of concurrent carriage (30 to 70%),
difficulty of diagnosis in males, lower com-
pliance when the partner is asked to visit his
health care provider, and the convenience,
low morbidity, and low cost of empiric treat-
ment (Lossick, 1990). Antimicrobial treatm-
ent of male partners is identical to therapy of
non-pregnant females, with preference for
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single dose regimens to ensure compliance
(single oral dose of 2 grams of either tinida-
zole or metronidazole). Neither partner must
resume intercourse until both partners have
completed treatment, otherwise reinfection
can occur.

Ideally, however, sexual partners should
be referred for diagnostic evaluation because
concurrent sexually transmitted infections,
such as chlamydia and gonorrhea, are com-
mon and need to be diagnosed and treated as
well, if present. However, if the female di-
agnosed with chlamydia or gonorrhea, Ex-
pedited Partner Therapy (EPT) was also an
option for these infections (CDC, 2006a).

Pregnancy: Metronidazole is the drug of
choice for treatment of symptomatic tricho-
moniasis in pregnancy. Some clinicians av-
oid its use in the first trimester because it
crosses the placenta, thus there was a poten-
tial for teratogenicity (Kissinger et al, 2006).
In addition, the drug is mutagenic in bacteria
and carcinogenic in mice. However, meta-
analysis has not found any relationship be-
tween metronidazole exposure during the
first trimester of pregnancy and birth defects
(Caro-Paton et al, 1997), but, no longer dis-
courage the use of metronidazole in the first
trimester (CDC, 20006).

In pregnant women, some clinicians pre-
fer metronidazole 500mg twice daily for five
to seven days to the 2g single dose regimen
because of the lower frequency of side ef-
fects in women who already have a high
prevalence of nausea, but both regimens are
acceptable (Muzny and Schwebke, 2013).

Treating asymptomatic infections during
pregnancy was recommended because rand-
omized trials have shown that it didn’t pre-
vent, and in some trials even increased, the
risk of preterm delivery. This was proved in
a randomized trial of 617 women with cul-
ture proven asymptomatic infection at 16 to
23 weeks of gestation who were randomly
assigned to receive either two 2gm doses of
the metronidazole or placebo 48 hours apart
(Okun et al, 2005). All women were retreat-
ed with the same regimen at 24 to 29 weeks



of gestation. The major trials were Trichom-
onas resolved in 93% of metronidazole tre-
ated women and 35% of the placebo group.

The rate of preterm birth was significantly
higher in treated than control women (19
versus 11%, RR 1.8; 95% CI 1.2-2.7), pri-
marily related to an increased frequency of
spontaneous preterm labor (10.2 vs. 3.5%,
RR 3.0; 95% CI 1.5-5.9). The increased risk
of preterm delivery was unexpected. Carey
and Klebanoff (2005) speculated that use of
twice standard single 2g metronidazole dose
might have disturbed colonization of normal
vaginal flora, thus enhancing the potential
for preterm labor. Since more extensive cul-
turing was not performed, presence of other
infections was not found (Soper ef al, 1990).

Asymptomatic women may opt to undergo
treatment after 37 weeks to prevent perinatal
transmission (CDC, 2010a).

An alternative management of symptomat-
ic infections was clotrimazole 1% cream in-
serted vaginally (preferably at bedtime) for
seven consecutive days. This often resulted
in symptomatic relief, but not eradication of
the organisms. There was little information
on the safety oftinidazole in pregnancy;
therefore, must not suggest its use.

Treatment of sexual partners is indicated.
Reinfection of treated partners of untreated
women can be minimized by avoidance of
sexual intercourse or use of condoms.

Breastfeeding women: When indicated,
metronidazole was used for treatment of in-
fection in neonates. There are no human data
supporting an association between metroni-
dazole use and cancer; however, an associa-
tion with carcinogenesis in rodents was
demonstrated (Lactmed, 2010). Outcomes
data of maternal metronidazole use did not
show a significant increase in adverse events
compared to use of other antimicrobials, alt-
hough a cohort study didn’t find a signifi-
cant trend toward more loose stools and
more candida colonization in metronidazole-
exposed infants. Since the relative infant
dose of metronidazole was high (29%) with
maternal administration of the 2g one-time
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dose, a cautious approach for mothers re-
ceiving this dose is to express and discard
their milk for 12 to 24 hours to allow excre-
tion of the drug. In mothers using tinida-
zole, until tinidazole has been proven harm-
less to the neonate breast feeding after 1.V.
administration of 1600mg should not be ini-
tiated earlier than 72 hours after the dose
(Evaldson et al, 1985).

HIV-positive women: Standard treatment
recommendations for trichomoniasis have
been based on studies conducted in HIV-
negative persons. There is some evidence
that HIV-positive women should receive
longer treatment. In randomized trial where
HIV-positive women with culture confirmed
trichomonas vaginalis were treated with me-
tronidazole 2g single dose or metronidazole
500mg twice per day for seven days, single
dose therapy was less effective than multi-
ple-day therapy (Kissinger et al, 2010). The
7-day treated patients had a lower rate posi-
tive cultures 6 to 12 days post-treatment
completion 11/130 women (8.5%) versus
21/125(16.8%); RR 0.5, 95% CI 0.25-1.00)
and at 3 months 8/73 women (11%) versus
19/79(24.1%); RR 0.46, 95% CI 0.21-0.98).
Of note, all women were given 2g metroni-
dazole doses to deliver to their sex part-
ners.

Another study reported a high prevalence
of bacterial vaginosis in HIV-positive/Tric-
homonas-positive women and observed an
association between the presence of bacterial
vaginosis and early failure of single metro-
nidazole dose to treat trichomonas (Gatski
et al, 2011). Although the 2010 CDC STD
guidelines did not recommend more pro-
longed therapy for HIV positive women, it
may be prudent to prescribe a seven-day
course of therapy, given subsequent publica-
tion of additional data on these cases. How-
ever, more studies are needed.

Refractory cases: The most common causes
of treatment failure are noncompliance and
reinfection. Compliance is enhanced with
single dose therapy. Reinfection is unlikely
if the partner was treated concurrently or



sexual intercourse was avoided until both
partners completed treatment. CDC (2015)
recommended for therapy of recurrent trich-
omoniasis after failure of a single 2g dose
of metronidazole must be given as 500mg
twice daily for seven days (total dose 7g). If
this regimen fails, tinidazole or metronida-
zole was administered at a dose of 2g per
day for 5 days (total dose 10g). These regi-
mens were effective in patients with low
levels of metronidazole resistance, which
was noted in 4% of T. vaginalis isolates of
women attending STD clinics in six cities in
the United States (Kirkcaldy et al, 2012).

If this fails, the CDC recommends in vitro
culture and drug susceptibility testing and
referral to a specialist. Therapeutic options
include maximum tolerated doses of metron-
idazole, or preferably tinidazole (2 to 4g da-
ily in divided doses) for 14 days (Sobel et a/,
2001). Considerable success with tinidazole
in refractory disease was reported although
the optimal dose was not established (Sub-
ramanian and Sobel, 2011). Cross resistance
to tinidazole was frequent, but not inevitable
(Schwebke and Barrientes, 2006). Patients
with high level metronidazole resistance
were usually successfully treated by prolo-
nged and high dose tinidazole therapy. High
dose tinidazole was a better safety profile
and was better tolerated than high dose met-
ronidazole (Sobel et al, 1999).

Case reports described successful use of
nimorazole, ornidazole, niridazole, furazoli-
done, and hamycin, whereas a trial of nita-
zoxanide in three women with difficult to
treat 7. vaginitis reported lack of efficacy
(Dan and Sobel, 2007). Rare patients who do
not have a response to nitroimidazoles were
treated with topical paromomycin as 250mg
daily for two weeks (Nyirjesy et al, 1995).
Paromomycin was not available commerci-
ally in the United States as a cream and has
to be made up by a compounding pharmacy.
Little is known about this preparation. Se-
vere local side effects (pain, mucosal ulcera-
tion) can occur (Poppe, 2001). Henien et al.
(2019) in USA reported that metronidazole-
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resistant trichomoniasis was not common
with significant therapeutic challenges. The
combination therapy with high-dose oral tin-
idazole and vaginal paromomycin cream
was uniformly successful. They added that a
patient who responded to combination ther-
apy with high-dose oral tinidazole and in-
travaginal paromomycin.

Prevention: Risk of acquiring infection is
reduced by consistent use of condoms and
limiting the number of sexual partners, as
well as early diagnosis and proper treatment.

Some infected men have symptoms of ure-
thritis, epididymitis, or prostatitis, and some
infected women have vaginal discharge that
may be diffuse, malodorous, or yellow-green
with or without vulvar irritation. But, most
infected persons (70%—85%) have minimal
or no symptoms and untreated infections
might last for months to years (Peterman et
al, 2006). Although partners might be una-
ware of their infection, it is readily passed
between sex partners during penile-vaginal
sex (Gray et al, 3009). Among persons who
are sexually active, the best way to prevent
trichomoniasis is through consistent and cor-
rect use of condoms during all penile-vagin-
al sexual encounters (CDC, 2010b). Partners
of men who were circumcised might have a
somewhat reduced risk of 7. vaginalis infec-
tion (Tsai et al, 2009). Douching is not rec-
ommended because it might increase the risk
for vaginal infections, including trichomoni-
asis (Tsai et al, 2009a).

Whether the rectum can be a reservoir
for T. vaginalis was unclear; data are needed
to clarify whether this occasional result may
reflect recent depositing contamination in up
to 5% of persons reporting recent receptive
anal sex (Francis al, 2008). Also, efficacy,
benefit, and cost-effectiveness of rectal test-
ing are unknown; but, rectal testing for 7.
vaginalis is not recommended. Besides, oral
testing for 7. vaginalis is not recommended
because of a lack of evidence for oral infec-
tions. Providers should advise persons in-
fected with T. vaginalis to abstain from sex
until they and their sex partners are treated



(Sena et al, 2007). Testing for other STDs
including HIV should be performed in per-
sons infected with T vaginalis (Tsai et al,
2009b). The etesting for T. vaginalis is rec-
ommended for all sexually active women
within 3 months following initial treatment
regardless of whether they believe their sex
partners were treated

In Egypt, many authors dealt with 7. vagi-
nalis, the selected ones in concern were:

Morsy et al. (1984) correlated between cli-
nical and parasitological findings of 7. vagi-
nalis among in patient in El Hussein Univer-
sity Gynecological and Obstetrics Hospital.
El Seoud et al. (1988) diagnosed T. vaginal-
is 28.8% male patients with urethral dischar-
ge and in 8.2% suffered from impotence and
infertility, and Diamond's culture was meth-
od of choice. El-Ganayni et al. (1992) found
that ELISA sensitivity was 95.7% & speci-
ficity 91.4% in contrast to 68.1 & 77.1% for
counter-immunoelectrrophoresis (CIEP), &
that ELISA could be used for epidemiologi-
cal study of vaginal trichomoniasis.

Sayed el-Ahl et al. (2002) highlighted the
importance of clinically detection of 7. vagi-
nalis, as one of the group of factors involved
in the genesis and progression of cervical
cancer. They added that treatment would aid
in restricting rising incidence of this dreaded
disease. Tawfeek ef al. (2003) found that all
isolates of T. vaginalis release cysteine pro-
teinases proteolytic enzymes that were shed
into the vagina or culture medium. Cystatin
was used successfully as a capture agent in
ELISA to detect cysteine proteinase antibod-
ies without purified proteinases 7. vaginalis
was detected in 19(36.5%), 49(94.2%), 50
(96.1%) and 48(92.3%) by wet mount, cul-
ture, cystatin capture ELISA-vaginal wash-
outs & ELISA-sera, respectively. They add-
ed that assay was reliable also as a test of
cure with a specificity of 94.4% in the vagi-
nal washouts and 83.3% in sera. Negm and
el-Haleem (2004) found that 21/23 of symp-
tomatic samples were positive for 7. vagina-
lis by one or more methods. Positive by PCR
was 21 (91.3%), by culture 17(72.9%), by
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Acridine orange (AO) stain 14(60.8%) and
by wet mount microscopy. 13(56.5%). PCR
detected all positive cases and no PCR nega-
tive cases proved to be positive by any other
technique. They concluded that the wet
mount although widely used, easy, rapid and
inexpensive yet, it has low sensitivity. So,
negative cases should be repeated by either
culture or PCR. EI-Okbi et al. (2004) exam-
ined vaginal washouts from symptomatic
and asymptomatic patients by wet mount ex-
amination and culture on modified TYM
medium. They found that of 320 cases, 10
were positive for 7. vaginalis trophozoites
by wet mount examination and culture mod-
ified TYM medium proved very satisfactory
for isolation as well as maintenance of the
10 isolates. They found that antigenic differ-
entiation of the 10 7. vaginalis isolates via
SDS-PAGE showed 34 bands using 10% re-
solution gel, with molecular weight ranged
from 12 to 189 KDa. Most of the bands were
common among several isolates while Isola-
te 2 differed than other isolates with two
characteristic bands; one at 136 KDa and the
other at 25 KDa, and isolates 4 & 8 had cha-
racteristic bands at 163 KDa & 189 KDa
respectively.

El-Gayar and Rashwan (2007) concluded
that early detection and treatment of sympto-
matic and asymptomatic trichomoniasis mi-
nimized the risks of cervical neoplasia. El-
Sherbini et al. (2010) treated patients with
metronidazole refractory vaginal trichomon-
iasis with natural plant extract purified from
pomegranate (Roman) was in-vitro investiga
ted for its efficacy against 7. vaginalis on
Diamond media. Infected women (18/20)
who accepted to be treated with P. granatum
juice were completely cured and followed-
up for two months. The anti-trichomoniasis
vaginalis activity of P. granatum extract (in-
vitro & in-vivo) gave very promising results.
El-Sherbini and El Sherbine (2011) found
that the anti-T. vaginalis activity of Commi-
phora molmol gave promising results as a
new anti-Trichomonas agents.

El Sibaei et al. (2012) found that 7. tenax



as a pathogen was clearly implicated in vari-
ous pathological processes that raised out-
side the mouth boundaries. They studied
different isolates of 7. tenax from individu-
als having oral infections and concluded that
the high frequency of 7. femax detected
(28.6%) along with the variability in protein
profiling and proteolytic activity of the iso-
lates supports the possible pathogenicity of
T. tenax and clarifies a conclusion that dif-
ferent strains with possibility of variable
pathogenic potential may exist. Kamal et al.
(2018) reported that pregnant women lived
in rural area with a low socioeconomic and
primary educational levels must be screened
for trichomoniasis to reduce the incidence of
preterm delivery and low birth weight. Saleh
et al. (2021) concluded that chronic 7. vagi-
nalis infection may be associated with pros-
tate cancer, but it did not seem that this STI
aggravated the cancer status.

Recommendations
Health illustrative education is a must.
Asymptomatic carriage can occur for
prolonged periods of time, thus it is not nec-
essarily possible to ascertain when or from
whom the infection was acquired.
None of clinical features of trichomonas
vaginitis is sufficiently sensitive or specific
to allow a diagnosis based upon signs and
symptoms alone. Presence of motile tricho-
monads on wet mount is diagnostic of infec-
tion, but only 50 to 70% of culture- cases.
Culture is a must in patients with suggestive
clinical findings or when microscopy is una-
vailable or unreliable. Several rapid antigen
tests are now available for diagnosis of
trichomonas vaginalis and can be used as an
alternative to culture.
Treatment to relieve symptoms and prev-
ent sexual transmission. A single oral dose
of a 5-nitroimidazole drug was recommend-
ed (metronidazole, tinidazole) for non-preg-
nant women (Grade 1A).
Single dose is more convenient as multi-
ple dose therapy. Oral administration is
more effective than vaginal administration.
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Sexual partners evaluated for trichomoniasis
and sexually transmitted infections rather
than empirically treated (Grade 2B).
o Not treating asymptomatic trichomoniasis
in pregnant women given the potentially in-
creased of preterm birth risk associated with
antibiotic therapy (Grade 2B), and treatment
of symptomatic women (Grade 2C).
o Increasing the dose and duration of medi-
cation in refractory cases (Grade 2C).
Patients should be instructed to avoid in-
tercourse until they and their partners have
completed treatment and are asymptomatic,
which generally takes about a week.
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