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Abstract

We used 2016-2018 outpatient claims data to calculate direct outpatient medical costs per case

of trichomoniasis in 2019 US dollars. The outpatient, drug, and total costs per treated case of
trichomoniasis were $174, $39, and $213, respectively. Total costs were higher for female patients
($220) than for male patients ($158).

Tichomoniasis is a sexually transmitted infection with estimated US national prevalence
rates of 2.1% and 0.5% among female and male individuals aged 14 to 59 years,
respectively.l However, reliable data on the prevalence of trichomoniasis are limited,

for 3 main reasons. First, not all facilities use nucleic amplification assay testing for
trichomoniasis and instead use wet mount microscopy of vaginal swabs, which is not as
sensitive.2~4 Second, screening for trichomoniasis, particularly in men, is not routinely
recommended; routine screening is currently recommended only for sexually active women
with HIV.35 Third, trichomoniasis is not a nationally notifiable infection.® Many people
with trichomoniasis are asymptomatic; therefore, infections may be missed if they are not
tested, or are tested via a less sensitive method.2=>7 Trichomoniasis can increase the risk for
HIV acquisition and can lead to sequelae such as vaginitis, pelvic inflammatory disease, and
adverse outcomes of pregnancy in women and urethritis and epididymitis in men.2-5

Diagnosed trichomonas infections impose a cost burden attributable to the direct medical
cost of diagnosing and treating infections. Trichomoniasis has been estimated to cost the
United States almost $24 million in direct medical costs annually.8 The direct medical cost
per infection treated among women has previously been estimated to be $101 in 2005
dollars.? However, this estimate is more than a decade old, limited to women, and primarily
based on diagnosis via wet mount. Although wet mount is the lowest-cost testing option
for trichomoniasis, 0 current sexually transmitted disease (STD) treatment guidelines now
recommend nucleic amplification assay testing, which is associated with greater sensitivity
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and higher cost than wet mount.->8:10 The objective of this analysis was to develop updated
estimates of the direct medical cost per treated case of trichomoniasis among men and
women.

METHODS

We used IBM Watson Health MarketScan Outpatient and Outpatient Pharmaceutical
Commercial Claims Databases for patients between 2016 and 2018.11 These databases
captured person-specific enrollment and medical service information related to outpatient
visits, dates of service, diagnosis codes, prescription drug use, and other billing information
associated with each service. MarketScan databases consisted of deidentified patients with
distinct enrollee 1Ds, making all databases linkable. Because these data do not contain
personally identifying information, this study was determined to be exempt from the Centers
for Disease Control and Prevention Institutional Review Board.

Patients with trichomoniasis were identified from the MarketScan outpatient services claims
database using /nternational Classification of Diseases, Tenth Revision (ICD-10) codes for
trichomoniasis (“A59.0,” “A59.8,” and “A59.9”).12 Patients could receive up to 4 different
diagnosis codes per medical visit (e.g., a trichomoniasis diagnosis code and a diagnosis code
for another condition). To ensure that costs unrelated to trichomoniasis were not included,
we included only costs of outpatient claims where a patient received a single diagnosis (i.e.,
trichomoniasis diagnosis with no other /CD-10 codes). We assumed that visits occurring
within 30 days of the initial visit were part of the same case. This 30-day window was based
on the previous study of the cost of trichomoniasis and was applied so that our analysis
would include costs associated with persistent infection and follow-up.® Costs occurring
outside the 30-day window were assumed to be a subsequent case.

Because providers may assign a diagnosis code presumptively and MarketScan claims
lacked laboratory data, we assumed that patients with a diagnosis code for trichomoniasis
and with prescription drug treatment for trichomoniasis reflected actual trichomoniasis
cases. Using the Centers for Disease Control and Prevention STD treatment guidelines, we
identified recommended drugs for treatment of trichomoniasis, listed by generic name. The 2
generic drug names listed for trichomoniasis treatment in the guidelines were metronidazole
and tinidazole.> We linked claims from outpatient visits to prescription drug claims data
using the patient’s enrollee 1D and used National Drug Codes to identify metronidazole

and tinidazole claims for patients diagnosed with trichomoniasis.3 We included prescription
drugs received 7 days before to 30 days after the first case-related visit. Including pharmacy
claims up to 7 days before the physician visit is a common practice in medical claims
studies®14 and allows for factors such as minor inconsistencies in the data regarding

dates of service. Although our primary analysis focused on the costs associated with first
trichomoniasis cases, we also calculated costs for subsequent cases (i.e., costs incurred more
than 30 days after the first case-related visit).

Costs were calculated per case for outpatient visit costs (which included all services at
each outpatient visit associated with the case, including laboratory costs) and drug costs.
Total cost was the sum of these 2 components; we further stratified costs by sex. Our
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cost estimates included only those visits for which a claim for treatment was found. All
costs were adjusted to 2019 dollars using the medical care component of the Consumer
Price Index for All Urban Consumers.® All analyses were conducted using SAS 9.4 (SAS
Institute, Cary, NC).

In 2016 to 2018, there were 49,749 patients in the MarketScan Outpatient Commercial
Database with a trichomoniasis diagnosis (Fig. 1). Of those, 13,744 patients (27.7%) had
claims that included only trichomoniasis diagnoses; these patients had a total of 15,625
visits, yielding an average of 1.13 visits per case (1.14 for female patients and 1.06

for male patients). Most patients (92.1%) had prescription drug coverage; however, only
9871 (71.7%) of the 13,744 patients we identified with sole trichomoniasis diagnoses
had prescription drug claims for treatment of trichomoniasis. Of these 9871 patients,
6124 (62.0%) were classified as first cases of trichomoniasis and with treatment for
trichomoniasis within 7 days before and 30 days after an initial trichomoniasis diagnosis.
Most first cases (88.1%) occurred in women.

The outpatient, drug, and total costs per case of trichomoniasis were $174, $39, and $213,
respectively (n = 6124; Table 1). When stratified by sex, the direct medical cost was

higher for female patients. The outpatient, drug, and total costs were $178, $42, and $220,
respectively, for female patients (n = 5394) and $144, $13, and $158, respectively, for male
patients (n = 730). Few patients (9.2%) had subsequent cases with both outpatient and drug
claims. The average outpatient, drug, and total costs of a subsequent case of trichomoniasis
were $186, $75, and $261, respectively (n = 566).

DISCUSSION

Our study makes 3 key contributions to the literature on the costs of trichomoniasis. First,
we updated the estimated treatment cost in female patients. Our estimate of the direct
medical treatment cost of trichomoniasis in female patients ($220) was approximately 70%
higher than the previous estimate obtained from the 2001-2005 data of $101 ($156 when
updated to 2019 dollars), an estimate that, like ours, did not include costs of sequelae

or partner services.® Second, we provided estimates for treatment costs in male patients
($158). To our knowledge, no previous cost studies of trichomoniasis in male patients exist.
Third, in addition to estimating the average cost per case, we provide data on the range

of values we observed so that future users of our data can account for the uncertainty in
our findings. Higher costs in women than in men may be attributable to women having
pelvic examinations during their visits and more visits per case, as current STD treatment
guidelines recommend follow-up visits for women but not men.>

This analysis was subject to limitations associated with using medical claims data to
estimate the cost of STIs as discussed in the previous study.® Because of data coding

and entry errors and other factors, our analysis may have excluded some trichomoniasis
cases and included some patients without trichomoniasis. In addition, most patients with
a trichomoniasis diagnosis had additional diagnosis codes. Our attempt to avoid biases in
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our cost estimate by excluding patients with multiple diagnosis codes may have introduced
unintended bias in our estimates, to the extent that costs attributable to trichomoniasis in
these excluded patients differ from that of the included patients. Similarly, biases may
have arisen by our exclusion of patients without pharmacy claims, if indeed these patients
were treated for trichomoniasis and if their average costs per case differed from patients
with pharmacy claims. The results of this study are also limited to the costs associated
with treatment of infection among patients receiving recommended therapies and excluded
costs associated with sequelae, expedited partner therapy, or other partner services. We
included costs within 30 days of the index date to include costs associated with persistent
infection and follow-up. However, it is possible that the use of this 30-day window led

to the inadvertent inclusion of costs associated with a new infection incurred within 30
days or the inadvertent exclusion of costs associated with the initial infection incurred
beyond 30 days. Finally, the commercially insured patients in our study are not nationally
representative; costs may differ among similarly insured patients or among publicly insured
or uninsured populations. Trichomoniasis is associated with lower socioeconomic status;
therefore, many trichomonas infections might be treated in public settings with lower costs
than in settings where commercially insured patients are treated.

Our estimates represent costs of treatment of trichomoniasis but do not include potential
costs of treatment of sequelae and other comorbidities associated with trichomoniasis such
as pelvic inflammatory disease, adverse outcomes of pregnancy, and HIV.2-5:17.18 Despite
limitations, our study presents updated estimates of costs per episode of trichomoniasis
under current STD treatment guidelines. The cost estimates presented can be used in cost-
effectiveness studies of STI prevention interventions and can inform studies of expected
lifetime costs per infection, which can account not only for the possibility of treatment of
infection but also for the possibility of sequelae among those with untreated or inadequately
treated infections.
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49,749 patients with a trichomoniasis diagnosis

13,774 patients without diagnosis for another condition

9,871 patients with drug claims for trichomoniasis treatment

—

) 4

6,811 patients with treatment within one month of diagnosis

6,124 patients with first cases of trichomoniasis

Figurel.
In the first step, patients with trichomoniasis were identified from the MarketScan

outpatient services claims database using the /CD-10codes for trichomoniasis (A59.00-.09,
urogenital trichomoniasis; A59.8, trichomoniasis of other sites; and A59.9, trichomoniasis,
unspecified). In the second step, we limited the analysis to outpatient claims where a patient
received a single diagnosis (i.e., trichomoniasis diagnosis with no other /CD-10codes), to
ensure that costs unrelated to trichomoniasis were not included. In the third step, because of
the lack of data on laboratory results, we limited the analysis to those with prescription drug
treatment for trichomoniasis. In the fourth step, we limited the analysis to those patients with
prescription drugs received within the same general time frame as the diagnosis. In the fifth
step, we assumed that visits occurring within 30 days of the index visit were part of the same
case. Costs occurring outside the 30-day window were assumed to be a subsequent case. In
the final step, we limited the analysis to patients with no previous cases of trichomoniasis in
the time frame we examined (2016-2018), although we performed a subanalysis on the costs
associated with subsequent cases.
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