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Background: A prescription digital therapeutic (PDT) (reSET-O®) may expand access to
behavioral treatment for patients with opioid use disorder (OUD) treated with buprenorphine,
but long-term data on effectiveness are lacking.

Objective: To compare real-world healthcare resource utilization (HCRU) among patients who
engaged with reSET-O and buprenorphine compared to similar patients in recovery treated with
buprenorphine who did not fill their reSET-O script or engage with the PDT beyond week one.
Methods: A retrospective analysis of facility and clinical service claims data was conducted
in adults with PDT initiation and between 12 weeks and 9 months of continuous enrollment
in a health plan after initiation. Patients who filled their prescription and engaged with the
therapeutic were compared to patients who filled the prescription but did not engage beyond
week one (NE), and patients who did not fill the prescription (NR) (the latter two groups
combined into one group hereafter referred to as “non-engagers”). Comparisons were
analyzed using a repeated-measures negative binomial model of encounters/procedures,
adjusted for number of days in each period. Associated cost trends assessed using current
Medicare reimbursement rates.

Results: A total of 444 patients redeemed a prescription and engaged with the PDT (mean
age 37.5 years, 63.1% female, 84% Medicaid), and 64 patients did not engage with the PDT
(mean age 39.5 years, 32.8% female, 73.4% Medicaid). Total cost of hospital facility
encounters was $2693 for engaged patients vs $6130 for non-engaged patients. Engaged
patients had somewhat higher rates of certain clinician services. Total facility and clinician
services costs for engaged vs non-engaged patients were $8733 vs $11,441, for a net cost
savings over 9 months of $2708 per patient who engaged with reSET-O.

Conclusion: Patients who engaged with an OUD-specific PDT had a net cost reduction for
inpatient and outpatient services of $2708 per patient over 9 months compared to patients
who did not engage with the PDT, despite similar levels of buprenorphine adherence.
Keywords: community reinforcement approach, contingency management, healthcare
resource utilization, opioid use disorder, OUD, prescription digital therapeutic, PDT,
reSET-O

Plain Language Summary

Treating patients with opioid use disorder (OUD) reduces healthcare expenditures, yet
roughly 80% of patients do not receive needed treatment. Prescription digital therapeutics
(PDTs) are software-based treatments FDA-authorized to improve clinical outcomes for
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diseases and conditions. The reSET-O® PDT was approved in
2018 to help patients with OUD being concurrently treated with
buprenorphine engage in treatment and reduce substance use, but
to date there has been no long-term, real-world evaluation of how
use of the PDT affects healthcare resource utilization (HCRU)
patterns.

This study evaluated real-world use of healthcare resources
in patients who engaged with reSET-O vs a control arm com-
prised of patients who were prescribed the PDT but who did not
redeem their script (NR) or did not engage (NE) beyond week
one (both groups of patients were being treated concurrently with
buprenorphine). 444 patients redeemed a prescription and
engaged with the therapeutic, and there were 64 patients in the
NR+NE group. Total cost of hospital facility encounters was
$2693 for engaged patients vs $6130 for NR+NE patients.
Engaged patients had somewhat higher rates of certain clinician
services such as psychiatry services, case management, evalua-
tion and management services, and pathology/drug testing. Total
facility and clinician services costs for engaged vs NR+NE
patients were $8733 vs $11,441, for a net cost savings over 9
months of $2708 per patient who engaged with reSET-O.

The results of this study support the value of this PDT in the
treatment of a patient population in need of more comprehensive

support with recovery.

Introduction
Opioid use disorder (OUD) is a problematic pattern of
opioid use with profound impacts on individuals, families,
and society at large."® The impact on direct healthcare
costs in the US continues to grow and is currently esti-
mated at approximately $90 billion annually, which is
primarily due to costs associated with hospital and emer-
gency department (ED) encounters.>’* The use of health-
care resources by patients with OUD may be increasing
recently due to the COVID-19 pandemic, which has
increased social isolation and has shifted care patterns to
a range of remote or virtual modes.”'® Opioid-related
mortality rose sharply in the early months of the
COVID-19 outbreak to its highest-ever recorded levels of
daily deaths, exceeding 160 deaths/day in May 2020."!
Medications for opioid use disorder (MOUD) (ie,
buprenorphine, methadone, or naltrexone), along with
behavioral therapies and social supports are the preferred
approaches for treating OUD.'*'> Buprenorphine, an
opioid agonist that reduces withdrawal symptoms and
cravings, has been shown to reduce the use of expensive
healthcare services such as inpatient hospital stays and
ED visits as well as lowering the total cost of care.”'* '
MOUD has also been shown to reduce the risk of opioid

overdose and to improve patient-centered outcomes such
as mental health, employment, and residence in stable
housing situations.'*'* Unfortunately, fewer than 20% of
patients receive such treatment,'’ patients face signifi-
cant barriers to accessing MOUD,?® and fewer than 10%
of patients receive adequate behavioral support, which
contribute to reported high treatment dropout rates
within 90 days (between 30% and 50%), and may limit
the effectiveness of MOUD and long-term recovery.”' 2
As a result, a need exists to scale up the availability and
provision of behavioral treatment and reduce waitlist
times, a major reason for the call by the National
Institute on Drug Abuse for development of digital ver-
sions of cognitive-behavioral therapy for addiction
disorders.**

reSET-O® was authorized by the FDA in 2018 for
patients with OUD being treated with buprenorphine. It
is an 84-day (12-week) prescription digital therapeutic
(PDT)* that delivers an OUD-specific form of cognitive
behavioral therapy (CBT) based on the community rein-
forcement approach (CRA). On-demand lessons delivered
on smartphones or tablets via text, pre-recorded video, and
audio increase patients’ self-efficacy in avoiding illicit
substances, and help to increase their ability to live
a productive life free from opioids. Content retention and
mastery is reinforced by fluency training (a series of sim-
ple repetitive quizzes at the end of each lesson) and by
contingency management (eligibility for positive reinfor-
cement messages or monetary digital gift cards) for
engagement with lessons, up to 4 per week and for nega-
tive urine drug screens) (Figure 1).

In the clinical trials that formed the basis of FDA
approval, 82% of OUD patients who received treatment
with the PDT were retained in treatment vs 68% of
patients receiving only treatment as usual (TAU) (P =
0.018), and the likelihood of abstinence during weeks 9—
12 was 77.3% vs 62.1%, respectively (P = 0.011).°

The current study seeks to evaluate real-world differ-
ences in healthcare resource utilization (HCRU) between
patients who engaged, and patients who did not engage
with the PDT over a period of 9 months following PDT
treatment initiation.

Methods

This study was a real-world, retrospective analysis of
facility and clinical service encounters in adults with
OUD in treatment with buprenorphine MOUD (Figure 2).
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Figure | Example of patient and clinician interfaces for reSET-O PDT.
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Analysis

9 Months Post-index reSET-O

Patients prescribed
reSET-O® between
January 2019 and
February 2020 from a
large, nationally
representative database

Index date
(date of first prescription for reSET-O®)

Figure 2 Study design.

Patient Population

The population analyzed was comprised of: 1) patients
who received a prescription for reSET-O from a licensed
clinician as part of their substance use disorder treat-
ment (ie, these were patients treated in usual care set-
tings, not recruited or otherwise incentivized to
participate in a study), 2) had claims data available for
analysis (as detailed below), and 3) had continuous
enrollment in the medical/pharmacy plan for between
12 weeks and 9-month post-index period. Upon pre-
scription, the PDT was activated (at no cost to the
patient) and a claim was then submitted to the patient’s
health insurer. Patients were grouped by level of
engagement with the PDT: patients who redeemed
their prescription and engaged with the therapeutic
after week 1 of PDT activation (engaged patients) vs
patients who either redeemed the prescription but did
not engage after week 1 or patients who did not redeem

the prescription (non-engaged patients). The patients in

9 Months Post-index Controls .

Comparison of HCRU between
index date and study periods,
including:

All facility services

= All clinician services

f Study Period (9 months Post Index)

both groups received concurrent buprenorphine therapy.
No other exclusion/inclusion criteria were applied in
order to maintain a broad sample of patients treated in
usual care settings and who were considered by
a treating clinician to be similarly suitable for a PDT
prescription.

Data Source

Medical and pharmacy claims from the HealthVerity
PrivateSource20 (PS20) database between January 2019
and February 2020 (study period) were the source of data
for this study. The PS20 database includes medical and
pharmacy claims for about 70 million commercial,
60 million Medicaid, and 15 million Medicare enrollees
distributed across 150 payers since 2015. This study received
a waiver of authorization for the use and disclosure of pro-
tected health information (PHI) and a determination of
exempt status under 45 CFR § 46.104(d)(4) from the
Western Institutional Review Board on April 2, 2020.
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Study Measures

Patient demographics including age, sex, and payer type
were analyzed. Post-index period claims were aggregated
as facility claims or clinical service claims to organize
patients’ use of healthcare resources. Facility encounters
included all-cause inpatient stays, and use of intensive care
unit (ICU), emergency department (ED), partial hospitali-
zations (PH), and surgical outpatient department (SOD)
facilities. Assessed clinical service encounters included
all-cause Current Procedure Terminology (CPT) codes
identified from clinician claims such as evaluation and
management codes, medical codes (eg, cardiovascular,
psychiatry, neurology), pathology and laboratory, and
rehabilitative services. Adherence to buprenorphine was
analyzed using the medication possession ratio (MPR) on
filled prescriptions in the post-index period for the
engaged and non-engaged cohorts.

Analyses

Healthcare costs were calculated by applying Medicare
costs to the incidence rate observed for the different
healthcare resource utilization categories. This provides
an accurate, albeit conservative, estimate of healthcare
costs borne by the system.”® Cost differences between
engaged and non-engaged patients were calculated. MPR
was calculated as the total days’ supply of buprenorphine
within the post-index period divided by the total number
of days in the post-index period.?’

Results
Patient Demographic and Clinical

Characteristics

444 patients redeemed a prescription for reSET-O and
engaged with the therapeutic (mean age 37.5 years,
63.1% female, 84% Medicaid), and 64 patients either did

not redeem their prescription or redeemed the prescription
but did not engage with the therapeutic (mean age 39.5
years, 32.8% female, 73.4% Medicaid). Evidence of
claims for buprenorphine in the 9-month pre-index period
was available for 78% of engaged patients (345 of 444) vs
67% of non-engaged patients (43 of 64). In the 9-month
pre-index period the per-patient rate of psychiatric con-
sultations was 9.11 in engaged patients vs 5.14 in non-
engaged patients.

Facility Encounters Comparison

The incidence rate for unique hospital encounters in the
9-month post-index period was 0.723 for engaged patients
vs 1.102 for non-engaged patients, with the largest differ-
ences observed for inpatient stays (engaged: 0.139 vs non-
engaged: 0.256), ICU stays (0.024 vs 0.054), and partial
hospitalizations (0.025 vs 0.288). Detailed results are
shown in Table 1.

Clinical Service Encounters Comparison
Engaged patients had somewhat higher rates of certain
clinician services such as psychiatry services, case man-
agement, evaluation and management services, and pathol-
ogy/drug testing. Detailed results are shown in Table 2.

Total Cost Comparison

Total cost of facility encounters was $2693 for engaged
patients vs $6130 for non-engaged patients, while total
per-patient cost for clinician services was $6040 for
engaged patients vs $5311 for non-engaged patients
(Table 3). The lower facility encounter costs among
engaged patients outweighed their slightly greater clinician
services costs vs non-engaged patients resulting in lower
overall costs of $8733 for engaged vs $11,441 for non-

Table | Incidence Rates for Hospital Encounters in 9-Month Post-Index Period

Resource
Patients (N=444)

Incidence (95% CI) Among Engaged

Incidence (95% CI) Among Non-Engaged
Patients (N=64)

Unique hospital encounters 0.723 (0.569-0.918)
0.139 (0.097-0.201)
0.024 (0.010-0.055)
0.025 (0.006-0.102)
0.549 (0.419-0.719)

0.007 (0.001-0.046)

Inpatient stays

ICU stays

Partial hospitalizations
ED visits—not admitted

HOPD visits—not admitted

1.102 (0.594-2.045)
0.256 (0.119-0.549)
0.054 (0.014-0.214)
0.288 (0.049-1.707)
0.542 (0.304-0.967)
0.000 (0.000-0.047)

Abbreviations: Cl, confidence interval; ED, emergency department; ICU, intensive care unit; HOPD, hospital outpatient department.
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Table 2 Incidence Rates for Physician Services in 9-Month Post-Index Period

Procedure Incidence (95% CI) Among Engaged Incidence (95% CI) Among Non-Engaged
Patients (N=444) Patients (N=64)
Dental 0.460 (0.357-0.592) 0.425 (0.193-0.936)

Case management services

11.068 (7.990-15.333)

6.201 (1.727-22.267)

Consultation services

0.128 (0.076-0.215)

0.100 (0.040-0.253)

E&M hospital inpatient services

0.703 (0.404-1.224)

1.365 (0.567-3.284)

E&M office/other outpatient services

17.495 (16.274-18.807)

14.460 (11.608-18.012)

Medicine: Cardiovascular

0.367 (0.021-0.081)

0.361 (0.175-0.747)

Medicine: Central nervous system assessments

0.041 (0.021-0.081)

0.023 (0.003-0.166)

Medicine: Neurology and neuromuscular

procedures

0.087 (0.054-0.141)

0.048 (0.012-0.187)

Medicine: Psychiatry

9.130 (8.034-10.375)

6.269 (4.012-9.795)

Medicine: Pulmonary

0.117 (0.074-0.185)

0.045 (0.006-0.312)

Drug testing

13.424 (12.211-14.757

10.139 (7.755-13.256)

Alcohol and substance rehabilitative services

2.048 (1.282-3271)

6.091 (2.140-17.341)

Surgery

1.110 (0.928-1.328)

1.088 (0.655—1.806)

Abbreviations: Cl, confidence interval; E&M, evaluation and management.

engaged patients, for an overall cost reduction of $2708 per
patient over 9 months for engaged patients.

Buprenorphine Adherence Patterns
Adherence to buprenorphine therapy rose among engaged
patients (pre-index mean MPR = 0.69; post-index mean
MPR = 0.80, P < 0.0001) as well as among the non-
engaged patients although the pre/post difference among
non-engagers did not reach statistical significance (pre-
index mean MPR = 0.62; post-index mean MPR = 0.79;
P =0.0597).

Discussion

This real-world claims data analysis of patients with OUD
on buprenorphine MOUD who either did, or did not,
engage with a PDT showed substantially lower incidence
rates of hospital encounters among engaged patients

Table 3 Cost Comparisons, Engaged vs Non-Engaged Patients

compared to non-engaged patients, especially in inpatient
stays and ICU stays. There were somewhat higher rates of
certain physician services among the engaged patients, for
example for case management services, evaluation and
management outpatient services, neurology and neuromus-
cular procedures, psychiatry services, and drug testing. In
the case of psychiatric consultations, the rate was compar-
able to that observed in the pre-index period for engaged
patients, but non-engaged patients had an increase of 22%
vs the pre-index period. These higher rates of some phy-
sician services observed in patients who engaged with
reSET-O, however, were more than offset by lower rates
of the more expensive hospital services.

The net cost savings over 9 months of $2708 per patient
who engaged with reSET-O that we observed in this evalua-
tion is consistent with previously published evaluations of
of reSET-O wusing modeling

the economic impacts

Cost/Engaged Patient (n=444) Cost/Non-Engaged Patient (n=64) Difference
Inpatient facility services $2,693 $6,130 ($3,437)
Inpatient clinician services $6,040 $5,311 $729
Net cost difference $2,708
ClinicoEconomics and Outcomes Research 2021:13 https: 913
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approaches, which showed the potential for reSET-O to
produce overall reductions in healthcare costs net of product
cost.”* The present study confirms those observations, as
the $2708 cost difference observed between controls and
reSET-O patients exceeds the current discounted price of
a 12-week prescription for the therapeutic ($1440).

Given that the cost assumptions used in this study are
for the most part conservative, a more comprehensive cost
analysis incorporating additional cost scenarios, as well as
changes in efficiency of care (ie, impact of reduced per-
patient face-to-face clinician time through PDT-enabled
CBT delivery) should be conducted to determine addi-
tional cost impacts.

Recovery and abstinence are long-term goals facilitated
by retention in therapy to help reduce excess hospitaliza-
tions and ED visits through continued patient reinforce-
ment and the reduction in exposure to opioids and the risk
of accidental overdose.

These results are specific to an FDA-authorized PDT
and may not be generalizable to a non-FDA-authorized
digital therapeutic. FDA authorization is important in
ensuring safety, efficacy, and quality of software as

a medical device.’*2

Limitations

As with any healthcare claims-based analysis, there are
potential limitations and mitigation factors that should be
noted. For instance, claims databases are structured for
administrative purposes, not research purposes, and may
contain coding errors or missing information. Claims data-
bases also do not provide data about severity of disease or
about whether specific health conditions are associated
with OUD or not (eg, stroke associated with an accidental
overdose vs no association with an overdose event), limit-
ing the conclusions that can be drawn about the PDT
intervention. The results reported indicate an association
between outcomes and exposure to the PDT, not a causal
relationship, which will require larger studies that control
for confounding. However, claims databases do provide
a broad view into the burden to a healthcare system in
patients with a particular condition, or undergoing treat-
ment with a specific healthcare technology.

The sample size of the non-engaged patient population
was relatively small compared to the engaged patient
population, which calls for caution in interpreting these
results. Nevertheless, there was evidence of increased
adherence to buprenorphine in non-engaged patients that
was similar to the engaged patients, and the results are

therefore suggestive of the persistent impact of behavioral
support provided by an OUD-specific PDT up to nine
months post-treatment initiation (or six months following
treatment completion).

Some degree of selection bias may be present in these
samples as well. For example, it is possible that non-
engaged patients may be at an earlier (and thus more
vulnerable) phase of their recovery, which could partially
explain the higher healthcare utilization observed. This is
mitigated by the fact that all the patients in this analysis
were prescribed the PDT by their treating clinician, poten-
tially a proxy marker of being at a similar readiness to
change stage in the recovery journey, which is further
supported by the increased buprenorphine adherence in
the non-engaged control arm, to levels comparable to the
PDT arm. It should also be noted that non-engaged
patients were more likely to be male, although it is not
currently known to what extent this might impact the
results. Data about the severity of patients’ OUD or their
stage of recovery was not available for this analysis; such
data would allow a more comprehensive exploration of
their impact on healthcare resource utilization patterns
alongside intervention with a PDT.

Conclusions

In this real-world observational study of patients pre-
scribed an OUD-specific PDT using concurrent buprenor-
phine therapy, engagement with the PDT was associated
with a net cost reduction for inpatient and outpatient
services of $2708 per patient over a 9-month treatment
period. The results of this study support the value of this
PDT in the treatment of a patient population in need of
more comprehensive support with recovery.

Summary
Why carry out this study?

data
a prescription digital therapeutic for patients with

e Clinical trial support the efficacy of
opioid use disorder (OUD), but real-world healthcare
resource utilization (HCRU) data have been lacking.

e This study of 444 patients with OUD on buprenor-
phine therapy compared those who engaged with
a PDT and those who did not and evaluated HCRU

outcomes and associated costs.

What was learned from the study?
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e Total facility and clinician services costs for engaged
vs. non-engaged patients were $8,733 vs. $11,441,
for a net cost savings over 9 months of $2,708 per
patient who engaged with the PDT.

e The results provide evidence of robust cost reductions
with a PDT in the treatment of a patient population in
need of more comprehensive support with recovery.
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