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Background

Due to high costs of drug therapy and extensive
utilization of ancillary medical services, patients
with pulmonary arterial hypertension (PAH) can be
very costly to treat.

o It has been estimated that average annual pharmacy
costs alone were $38,514 per patient per year, although
this number is likely even higher today as medication

costs and the use of combination therapy may have risen.

The treatment of PAH is goal-orientated. New
medications are added onto existing treatments if
the patient fails to reach treatment goals.

o Many studies have demonstrated that combination
therapy with multiple medications may provide benefit
over monotherapy.

Lack of adherence to PAH medications may also
contribute to suboptimal response to therapy
and may be associated with increased emergency
room Visits, hospitalizations, and increased
overall medical expenses. It is also possible that
suboptimal adherence may lead to quicker use of
combination medication therapy.

o Although adherence data is limited, one study
suggested that more than 50% of patients with PAH
reported suboptimal adherence.

Objective

« To determine cost and utilization trends, including
adherence rates and associated hospitalizations in
patients using PAH medications.

Methods

Results
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PDC by Threshold and Associated Hospitalizations

Medical and pharmacy claims data from four
regional and national health plans between
January 1, 2010 and December 31, 2015 were
evaluated.

Analysis included only commercial members

who were continuously enrolled for at least two
years with a diagnosis of PAH and had at least two
pharmacy claims for a PAH medication.

o As a proxy for continuous enrollment, patients with less

than two claims and patients identified as having claims

with a date of service that spanned less than 150 days
during one calendar year were flagged as not being

continuously enrolled for that year. This methodology is

consistent with the continuous eligibility specifications
detailed in the Utilization Review Accreditation
Commission’s (URAC) Pharmacy Benefit Management
Performance Measurement Specifications.

Adherence for PAH medications dispensed under

the pharmacy benefit was measured by proportion
of days covered (PDC).

A linear regression analysis was performed to
understand the relationship between adherence
and hospitalization. A dichotomous cut point was
created to compare the number of hospitalizations
between patients who are adherent to therapy
(PDC=90%) vs. not adherent (PDC<90%). A t-test
was used to detect statistical significance (a=0.05).
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PDC of PAH Medication

There was significant diversity among the 441 patients in regards to the medication regimen used including
90 unique combination regimens utilized. Of these combination regimens, 62 regimens included agents with
differing routes of administration.

o The most frequently used medications in order were sildenafil (58%), tadalafil (40%), bosentan (29%), and ambrisentan (28%)
and the most commonly seen dual therapy combinations in order were ambrisentan+tadalafil (3%), bosentan+sildenafil (3%), and
ambrisentan+sildenafil (2%).

_ow adherence rates were observed consistently for the majority of PAH medications with only 27.9% of
patients achieving a PDC of 90% or higher. Patients with a PDC <90% were significantly more likely to have a
nigher rate of hospitalization compared to patients with a PDC=90% (p=0.0097).

Linear regression found PDC to be inversely related to hospitalization (p=0.02); patients who were more
adherent to treatment were less likely to experience hospitalizations.

Annualized total health care cost per patient was $99,204 with $56,556 and $42,648 coming from the medical
and pharmacy benefits, respectively.

o Low adherence rates is likely contributing to higher medical costs as these patients experience more associated hospitalizations.

Limitations to this study include:

o Due to the rarity of this condition, five years of data from multiple health plan data sets had to be pulled to achieve a meaningful
study population size.

o PDCwas only able to be measured for medications dispensed under the pharmacy benefit and thus, excluded medications
dispensed under the medical benefit.

Conclusion

PAH is a complicated condition to manage from both a provider and payer perspective with significant health care
utilization and spend across the medical and pharmacy benefits.

o Adherence was consistently low for the majority of medications dispensed under the pharmacy benefit with an overall PDC of 66.4%.

As adherence to PAH medication therapy decreases, the rate of hospitalization increases. Further study is warranted
to understand the impact of low adherence on additional clinical outcomes. Patients not meeting adherence goals,
for example, may be more likely to need additional combination medication therapy in the future.

Due to the complexity of treatment for PAH, which often requires patients to utilize multiple medication therapies
with differing routes of administration, dosing schedules, and safety profiles, it is recommended that health care
payers and pharmacies focus attention on development of patient outreach and engagement programs in this
population to ensure appropriate use of therapy.



