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Abstract

Background: The Centers for Disease Control and Prevention recommends universal retesting within 3 months after
treatment of Trichomonas vaginalis infection given high rates of persistent infection or reinfection, or if this is not possible,
within 12 months following treatment. Data is lacking on how often this is actually done.

Methods: We analyzed the demographic and clinical characteristics, rate of return for the recommended retesting,
concordance between wet prep and nucleic acid amplification testing, and percent positivity for T. vaginalis on repeat vaginal
specimens at a local public health department in Durham, North Carolina, United States.

Results: Of 193 females treated for trichomoniasis between March I, 2021 — May 31, 2022, 83% were Black or African
American and 44% between the ages of 20 and 29 years. Of these individuals, 32% had retesting performed within 3 months
and 50% within 365 days after treatment. Females between the ages of 20 and 29 years were more likely to return for
retesting than those between the ages of 30 and 39 years. Of those who returned for retesting, 10% were positive on repeat
testing.

Conclusion: In this study, 50% of females diagnosed with trichomoniasis completed retesting within 365 days. Improved
scheduling of clients at the time of trichomoniasis treatment and improved identification in our electronic health record of
individuals diagnosed with trichomoniasis within the prior year would likely improve retesting rates. Given the high prevalence of
trichomoniasis, expanded screening of asymptomatic females in settings where this is feasible may be warranted.
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Introduction a number of adverse health outcomes in women, including
pelvic inflammatory disease (PID),** infertility,® increased
human immunodeficiency virus (HIV) acquisition,”* and
increased rates of HIV transmission to uninfected part-
ners.”'” In addition, in pregnant individuals, trichomoniasis
is associated with increased rates of preterm delivery'''?
and delivery of low birth-weight babies.'"'*'* In men, T

Trichomoniasis infection, caused by the protozoan Tri-
chomonas vaginalis, is the most common non-viral sexually
transmitted infection (STI), with a global incidence of
276 million cases annually,' including an estimated
6.8 million cases in the United States (U.S.).> Although
trichomoniasis infection is not a reportable disease in the
U.S. and there are no recommendations for general
screening of 7. vaginalis, population and clinic-based ' pyrham County Department of Public Health, Durham, NC, USA
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vaginalis infection is often asymptomatic, although un-
treated infection can persist for months, and symptoms can
include urethral discharge, urethritis, and a burning sen-
sation following sexual intercourse.'”

The Centers for Disease Control and Prevention (CDC)
recommends diagnostic testing for 7. vaginalis in women
with vaginal discharge and consideration for annual
screening in persons receiving care in high prevalence
settings such as Sexually Transmitted Infection (STI)
Clinics and correctional facilities.'® Screening can be
considered in asymptomatic women at high risk for in-
fection, such as those with multiple partners or who engage
in transactional sex.'® Given the high rate of reinfection in
women treated for trichomoniasis, the CDC recommends
universal retesting within 3 months after treatment, or if this
is not possible, within 12 months following treatment, re-
gardless of whether sex partners are treated. Data on how
often individuals return for retesting outside of clinical trials
is lacking.

We investigated the demographic characteristics of in-
dividuals diagnosed with trichomoniasis at the Durham
County Department of Public Health (DCoDPH), located in
the southern United States (U.S.). In addition, we analyzed
how often wet mount microscopy missed 7. vaginalis that
was subsequently diagnosed by NAAT, rates of concomitant
diagnosis of Chlamydia trachomatis (CT), Neisseria gon-
orrhoeae (GC), and syphilis infection, the rate of return for
the recommended retesting, and frequency of positive tests
for T vaginalis at retesting.

Materials and methods

We reviewed the electronic health records (Epic, Verona,
WI, U.S.) from March 1, 2021, to May 31, 2022, of in-
dividuals seen in our Sexual Health and Women’s Health
Clinics at the DCoDPH in Durham, North Carolina, U.S.,
who were diagnosed with trichomoniasis. Of note, during
the study period specimens were sent to our lab from
a number of outside organizations for STI testing and de-
mographic and clinical data was not available for these
individuals.

During the study period trichomoniasis testing was done
in all individuals with female genitalia with genitourinary
symptoms (e.g. vaginal irritation, vaginal discharge, etc.).
Clinical samples were obtained during a pelvic exam by
either a nurse practitioner or physician. A diagnosis of
trichomoniasis was made based on either the presence of
motile trichomonads on wet mount (initial testing done for
individuals with female genitalia who are seen with vaginal
symptoms) or a positive transcription-mediated amplifica-
tion test for 7. vaginalis (APTIMA® Unisex Swab Col-
lection Kit (Hologic, San Diego, CA, U.S.)). For individuals
with female genitalia and vaginal symptoms who had
a negative wet mount, reflex testing with the NAAT was
automatically performed at the DCoPDH Laboratory. A list

of individuals with a positive wet mount or NAAT test for 7.
vaginalis was given to the study investigators. For those
individuals seen in the Sexual Health or the Women’s
Health Clinics at the DCoDPH, further information was
collected through review of their electronic health record
(EHR).

We reviewed demographic, clinical, treatment data, and
rates of return for the retesting visit for all evaluable in-
dividuals (Table 1). Symptom assessment was based on the
presence or absence of urethral or vaginal symptoms,
including vaginal discharge, increased urinary frequency,
and burning with urination at the time of initial diagnosis
of trichomoniasis. If an individual was diagnosed with
either chlamydia, gonorrhea, or syphilis infection at the
Clinic visit when trichomoniasis was diagnosed, these
STIs were considered a concomitant diagnosis. Treatment
was categorized based on the type of antibiotic given
(Table 1).

Retesting was routinely advised to individuals diagnosed
with trichomoniasis during the study period and was
deemed to have occurred if an individual returned to the
Sexual Health or Women’s Health Clinics for reassessment
and repeat testing for 7. vaginalis by wet mount or NAAT
within 365 days from treatment. If an individual returned for
retesting, we assessed the duration in weeks from treatment
date that the retesting was done (<4 weeks, 5—-12 weeks, 13—
26 weeks, or 27-52 weeks), and whether the repeat test was
positive for 7. vaginalis. If retesting was performed, we
assessed the reason why, such as clients were seen back for
routine STI screening, had persistent vaginal symptoms
after treatment, had new vaginal symptoms, were scheduled
for a retesting, or were seen for routine follow-up. If no
retesting was done, we assessed the reason why, which
included reasons such as the client was advised to follow-up
only if symptoms persisted, advised to return in 3 months
for retesting but were not scheduled, were seen within
12 months of treatment but repeat testing was not done, or
was scheduled for retesting but cancelled or failed to show
up for the appointment.

We performed Chi Square and Fishers Exact Test using
SAS 9.4. Chi square test was used when categories had
a sample size of greater than 5 (urethral/vaginal symptoms,
a concomitant CT, GC, or syphilis diagnosis, days after
treatment), while Fisher’s Exact test was used when cate-
gories had a sample size of less than or equal to 5. The Odds
Ratio was calculated to identify the difference between the
two categories and retesting visit status.

This project was exempted as non-research by the
Durham County Department of Public Health Review
Board.

Results

Of 224 EHRs reviewed that had a positive wet mount or
NAAT test for 7. vaginalis during the study period, 193
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Table 1. Characteristics of individuals with treated T. vaginalis by retesting visit status.

Total, N= 193 Yes, N = 97 No, N =96
Variables n % n % n % p-value
Age <.0001*
<20 14 7.3 7 3.6 7 3.6
20-29 84 43.5 51 26.4 33 17.1
30-39 51 26.4 21 10.9 30 15.5
40-49 24 12.4 12 6.2 12 6.2
50-59 13 6.7 5 2.6 8 42
60-69 6 3.1 0 0.0 6 3.1
70+ I 0.5 I 0.5 0 0.0
Sex —
Female 193 100 97 50.3 96 49.7
Race/Ethnicity 0.4140
Non-Hispanic white 10 52 4 2.1 6 3.1
Non-Hispanic black 160 83.0 82 42.5 78 404
Hispanic 13 6.7 8 4.2 5 2.6
Unknown 10 52 3 1.6 7 3.6
Sexual orientation 0414
WSM 115 66.1 57 328 58 333
WSW I 0.6 I 0.6 0 0.0
WSM&W 58 333 27 155 31 17.8
Unknown 19 9.8 12 6.2 7 3.6
HIV status |
Negative 175 90.7 88 45.6 87 45.1
Positive | 0.5 0 0.0 | 1.0
Unknown 17 8.8 9 4.7 8 4.2
On PrEP |
Yes I 0.5 I 0.5 0 0
No 96 99.5 96 49.7 96 49.7
Vaginal symptoms 0.4354
Symptomatic 167 86.5 85 44.0 82 42.5
Asymptomatic 22 1.4 9 4.7 13 6.7
Unknown 4 2.1 3 1.6 | 0.5
Gonorrhea diagnosis 0.1635
Yes 13 6.7 4 2.1 93 48.2
No 180 93.3 9 47 87 45.1
Syphilis diagnosis 0.1182
Yes 6 3.1 I 0.5 5 2.6
No 187 96.9 96 49.7 9l 47.2
Chlamydia diagnosis |
Yes 24 12.4 12 6.2 12 6.2
No 169 87.6 44.04 44.1 84 43.5
Sex partners <60 Days 0.4426
Men 157 8l1.4 74 383 83 43.0
Women 2 1.0 I 0.5 | 0.5
Men and women 8 4.2 5 2.6 3 1.6
None 6 3.1 4 2.1 2 1.0
Unknown 20 10.4 13 6.7 7 3.6
Treatment 0.439
Metronidazole 2000 mg PO once 30 15.5 12 6.2 18 9.3
Metronidazole 5000 mg BID x7 Days 148 76.7 78 404 70 36.3
Tinidazole 2000 mg once 5 2.6 3 1.6 2 1.0

(continued)
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Table 1. (continued)

Total, N=193 Yes, N = 97 No, N =96
Variables n % n % n % p-value
Ceftriaxone 500 mg once, doxycycline 100 mg BID x14 days, 4 2.1 2 1.0 2 1.0
metronidazole 500 mg BID x14 days
Metronidazole 0.75% vaginal gel nightly x5 nights 2 1.0 | 0.5 I 0.5
Metronidazole 500 mg TID x10 days | 0.5 I 0.5 0 0.5
No treatment, unable to reach 3 1.6 0 0.0 3 1.6

BID: twice daily; HIV: human immunodeficiency virus; PrEP: pre-exposure prophylaxis; TID: three times daily; WSM: women who have sex with men;
WSM&W: women who have sex with men and women; WSW: women who have sex with women.

represented new cases and were included in our analysis. Of
those that were unevaluable, 15 EHRs lacked any clinical
data associated with the diagnosis of trichomoniasis because
specimens were obtained outside of DCoDPH; 11 positive
tests did not represent new cases; three positive tests were
done as lab controls and did not reflect true cases; and two
individuals had an invalid NAAT test (neither positive nor
negative).

Of those individuals diagnosed with trichomoniasis,
67% were diagnosed by wet mount and 33% by NAAT.
Since all individuals with a negative wet mount underwent
reflex NAAT, the diagnosis of trichomoniasis was missed in
33% of cases on wet mount only and subsequently made
through NAAT.

All persons diagnosed with trichomoniasis were in-
dividuals with female genitalia as the APTIMA® Unisex
Swab Collection Kit is not approved for use in males and
hasn’t been internally validated for use in males at the
DCoDPH. Eighty-three percent identified as Black or
African American and 44% were between the ages of 20 to
29 years (Table 1). The majority identified as either WSM
(66%) or WSM&W (33%), were known to be HIV-
negative (91%) and were not on PrEP (99%). The vast
majority of persons diagnosed with trichomoniasis were
symptomatic (87%), and 12% were diagnosed with con-
comitant chlamydia, 7% gonorrhea, and 3% with syphilis
infection.

Overall, 50% completed retesting (Table 2). Of those
who did not, 20% were scheduled for retesting but either
cancelled or did not show for their appointment. Thirty-
one percent were advised to return in 3 months for retesting
but were not scheduled for an appointment. Another 29%
were advised to follow-up only if symptoms persisted and
19% were seen at the DCoDPH within 365 days but no
retesting was performed. Of those who had retesting done,
63% returned within the recommended 3 months. Of those
who returned for retesting, 90% were negative on repeat
testing while 10% were positive on repeat testing. Of those
who tested positive, it was suspected that in 40% (4/10) the
sex partner did not get treated for trichomoniasis, 30%
(3/10) were due to treatment failure, 20% (2/10) was due to

Table 2. Characteristics of retesting visits.

Retesting Visit Complete n %
Yes 97 503
No 93* 482
If retesting visit completed, # of days after treatment
<4 weeks 27 278
5-12 weeks 34 351
13-26 weeks 22 227
27-52 weeks 14 144
If retesting visit not completed, why
Advised to follow-up only if symptoms persist 27 290
Advised to return in 3 months but not scheduled 29 31.2
Seen within 12 months but retesting not done 18 194
Scheduled but cancelled or didn’t show 19 204
If retesting visit completed, why
Seen back for routine STI screening 9 9.3
Persistent vaginal symptoms after treatment 4 4.1
New vaginal symptoms 49 505
Scheduled for retesting 18 18.6
Routine follow-up 17 175
Was repeat T. vaginalis testing at retesting positive?
Yes 10 103
No 87 897

STI: Sexually transmitted infection.
*Three clients were lost-to-follow up and did not complete trichomoniasis
treatment.

unclear reason, and in one patient testing positive on re-
testing was due to either treatment failure or taking the
medication incorrectly.

There was a significant association between age and
completing retesting. Individuals between the ages of 20
to 29 years were more likely to have retesting performed
compared to individuals between 30 and 39 years of age
(26% vs 17%, p < .0001). There was no significant
association between sex, race/ethnicity, sexual orien-
tation, HIV status, PrEP status, presence of vaginal
symptoms, concomitant STI diagnosis, or treatment
regimen used and those who returned or did not return
for retesting.
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Discussion

In our setting, we found that 50% of females diagnosed with
trichomoniasis completed re-testing for trichomoniasis
within 365 days, with approximately half of those patients
getting retested within 12 weeks of trichomoniasis diagnosis
because of new vaginal symptoms. Only 19% had retesting
done as scheduled. There is not much data in the literature
regarding how often retesting is completed outside of
clinical trial settings. In a study of pregnant women screened
for STIs in Botswana, of 18 diagnosed with trichomoniasis,
14 (78%) returned for retesting.'’ In another study in the
Democratic Republic of Congo, of 52 women diagnosed
with trichomoniasis, 45 (87%) returned for retesting.'®
Although our policy is to recommend return for retesting
at the time of treatment, we found that in 29% of cases
individuals were advised to return only if symptoms per-
sisted. In another 31% of cases, return for retesting within
3 months was advised but an appointment was not
scheduled at the time of treatment. In 19% of cases, a client
previously diagnosed with trichomoniasis was seen in one
of our Clinics for reasons unrelated to trichomoniasis within
365 days of treatment, but no retesting was done. Given
these findings, to increase retesting rates it would be best
practice if clients were routinely scheduled for retesting at
the time of treatment and a better system in the EHR for
identifying clients who need retesting when they present to
one of our Clinics is needed, even if for reasons unrelated to
trichomoniasis. Lastly, 20% of individuals were scheduled
for retesting but failed to follow-up for this.

We found that over 10% of females were positive for
trichomoniasis on wet mount or NAAT at the time of retesting.
This is lower than other retrospective studies, which have
detected T vaginalis on NAAT upon retesting in 24 to 44% of
individuals.'*2° High rates of trichomoniasis after treatment are
likely due to persistent infection or reinfection from untreated
partners. We currently do not perform expedited partner
therapy (EPT) in all of our Clinics at DCoDPH so male partners
in this case are advised to seek trichomoniasis treatment at the
DCoDPH or elsewhere. EPT may have a benefit in the
treatment of partners of individuals diagnosed with tricho-
moniasis, although data for this is currently lacking.'®*'**
More data investigating EPT for the treatment of sex partners of
individuals diagnosed with trichomoniasis is warranted.

In our study, wet mount identified 7" vaginalis in 67% of
individuals diagnosed with trichomoniasis, with NAAT
identifying T vaginalis in the remaining 33% of individuals
who were negative by wet mount. Compared to NAAT, the
sensitivity of wet mount has been reported between 26%—
68%.7>* At our institution wet mount missed one of 3 cases
of trichomoniasis. NAAT is clearly more sensitive and thus
preferable in settings able to offer it.

Given that up to 80% of cases of trichomoniasis are
asymptomatic,” there appears to be a role for screening in
asymptomatic individuals in settings where this is a viable

option. Currently the DCoDPH only routinely performs testing
for trichomoniasis in persons with vaginal symptoms, but we
hope to offer screening to all women in the near future as well
as testing in males. The current CDC guidelines recommend
that annual screening may be considered in persons receiving
care in high-prevalence settings such as STI Clinics and for
asymptomatic women at high risk for infection such as
multiple sex partners or a history of STIs.'® Given the high
prevalence of trichomoniasis — including asymptomatic
infections — we agree that more aggressive screening in these
high prevalence settings may be warranted.

Our study has several limitations. Firstly, for clients who
tested positive for trichomoniasis at the time of retesting, we
were unable to differentiate between treatment failure and
reinfection. At times clients reported that their partners had
not been treated for trichomoniasis and they continued to
have sex with them, making reinfection likely, but this was
not always the case. Secondly, our sample size was limited
as this was a single center study. Thirdly, we relied on the
veracity of information relayed to us by clients and the
accuracy of reporting in the EHR, so there may be a po-
tential for recall and reporting bias. Lastly, this was a single-
center study so our findings may not be generalizable to
other settings in other geographic locations, particularly
those outside of the public health setting.

In conclusion, we found that 50% of females diagnosed
with trichomoniasis completed retesting within 365 days. A
significant number of clients were either not scheduled for
retesting at the time of treatment or were not re-tested when
seen back at the DCoDPH for reasons unrelated to their
previous trichomoniasis infection. Efforts to schedule every
client for retesting at the time of treatment and improved
identification of individuals recently diagnosed with tricho-
moniasis in the DCoDPH EHR would likely improve retesting
rates. In addition, over 10% of individuals were positive for 7.
vaginalis at retesting, supporting the rationale for retesting and
aggressively identifying and treating sex partners. Further
study should evaluate the role of EPT in partner management
for trichomoniasis. This study supports the use of NAAT for
trichomoniasis testing given the low specificity of wet mount.
Lastly, consideration should be given to expanding screening
of asymptomatic females for trichomoniasis in settings where
this is feasible give the high prevalence of trichomoniasis,
including in asymptomatic individuals.

Author’s note
A study of female clients in a Sexual Health Clinic in Durham

County, North Carolina found that 50% returned for retesting
within 365 days, with 10% positivity on re-testing.
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