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Objective: Strategies designed to track drug ingestion may improve medication adherence and clinical outcomes in adults with
schizophrenia. This study aimed to estimate the cost-effectiveness of aripiprazole tablets with sensor (AS; Abilify MyCite®) versus
generic oral atypical antipsychotics (AAPs) in schizophrenia from the United States payer and societal perspectives over 12 months.
Methods: An individual-level microsimulation was developed to generate individual trajectories using data from a phase 3b
multicenter, open-label, mirror-image trial in adults with schizophrenia treated prospectively for 6 months with AS. The patient’s
clinical characteristics and outcomes were computed as a function of the Positive and Negative Syndrome Scale (PANSS) scores.
Direct and indirect medical cost estimates were sourced from the literature; EuroQol 5-Dimensions (EQ-5D) utilities were derived
using risk equations based on patient and clinical characteristics. Scenario analyses were also conducted to assess outcomes under the
assumption of treatment durability over 12 months.

Results: Over 12 months, AS showed a 12.2% improvement in PANSS score. AS had an incremental cost of $2168 and incremental
cost savings of $22,343 from the payer and societal perspectives, respectively, with an incremental quality-adjusted life-year (QALY)
gain of 0.0298 versus oral AAPs. Further, AS resulted in a 28.2% reduction in hospitalizations over 12 months. At a willingness-to-pay
of $100,000 per QALY, the net monetary benefit over 12 months was $25,323 from the payer perspective. Under the assumption of the
durability of the treatment effect of AS, the findings were similar to those of the base case analyses, though with greater cost savings
and QALYs gained with AS. The results from the sensitivity analyses were consistent with those of the base case analysis.
Conclusion: AS may be a cost-effective strategy, with lower costs and improved quality of life among patients with schizophrenia
over 12 months, from the payer and societal perspectives.
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Key Points for Decision Makers
® The use of aripiprazole tablets with sensor (AS) reduces disease severity and subsequently psychiatric hospitalizations compared
to oral atypical antipsychotics (AAPs).
® The economic analysis showed that AS results in cost savings and improvement in patient quality of life compared to oral AAPs,
making it a potentially cost-effective strategy.

Introduction

Schizophrenia, a chronic psychiatric disorder is characterized by a combination of psychotic symptoms, such as
delusions, disorganized speech, and hallucinations.! Schizophrenia is one of the leading causes of disability with
a prevalence ranging between 0.25% and 0.64% in the United States (US).”>* Schizophrenia has a considerable clinical,
economic, and social burden albeit low prevalence. About 50% of individuals with schizophrenia have co-morbid mental
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or behavioral health disorders.” Combined with an increased risk of premature mortality and a suicidal rate of 4.9%, the
average potential life lost for individuals with schizophrenia in the US is 28.5 years.®” The financial burden of
schizophrenia is disproportionately high relative to other chronic mental and physical health conditions with an estimated
annual economic burden of $155.7 billion in the US. Indirect costs account for approximately 76% of the total financial
burden attributed to high unemployment rates and caregiver burden. Psychiatric hospitalization and medications are the
key drivers of direct costs.'’

The goal of treatment is to improve the quality of care and treatment outcomes for patients with schizophrenia as
defined by the Diagnostic and Statistical Manual of Mental Disorders, 5th Edition.'" The American Psychiatric
Association recommends the use of antipsychotic medications for the treatment of patients with schizophrenia.
Atypical antipsychotics (AAPs) have largely replaced traditional agents as first-line therapy in the treatment of schizo-
phrenia. Despite the availability of effective treatments for schizophrenia,'> many patients with mental health issues
continue to have poor treatment outcomes. Suboptimal response to treatment in clinical practice may be due to several
factors, alone or in combination, including poor adherence, under-dosing, and limited medication effectiveness despite
adherence.'"'® Medication nonadherence is one of the most important underlying causes of suboptimal clinical
outcomes.'* Medication nonadherence is associated with an increased risk of relapse, rehospitalization, self-harm, and
increased inpatient costs.'> A large US administrative claims database study of patients who initiated treatment for
schizophrenia between January 1, 2006 to September 30, 2009 showed that early nonadherence results in more all-cause
and schizophrenia-related hospitalizations with a greater length of stay and cost of care.'® Therefore, there is a need to
improve evaluation and medication adherence for patients with serious mental health illnesses.

Strategies designed to monitor drug ingestion may improve patient adherence and disease-related outcomes.''"!
A digital medicine system (DMS) is an approach to monitoring and enhancing medication adherence. A DMS comprises
evidence-based therapeutic interventions that simplify clinical care and patient self-management, resulting in improved
clinical and economic outcomes.'” Aripiprazole tablets with sensor (AS; Abilify MyCite®, Otsuka America
Pharmaceutical, Inc., Princeton, New Jersey, USA), a DMS, is a prescription antipsychotic medication tablet embedded
with an ingestible event-marker sensor, a wearable sensor patch, and a smartphone app to monitor tablet ingestion.'®
A phase 3b multicenter, open-label, mirror-image, trial in adults with schizophrenia treated prospectively for 6 months
with AS (MONARCH trial; ClinicalTrials.gov identifier: NCT03892889)."° Participants were recruited via site databases
of patients with schizophrenia. Eligible patients had >1 inpatient psychiatric hospitalization in the preceding 48 months
and had been prescribed AAPs, including aripiprazole, for >6 months. Eligible participants were taking aripiprazole, had
a history of tolerating oral aripiprazole, or, for those with unknown aripiprazole tolerance, were progressively cross-
titrated to aripiprazole over <45 days. The study evaluated the impact of AS on inpatient psychiatric hospitalizations over
3 and 6 months compared to retrospective study of oral AAPs.'” AS significantly improved patients’ medication
adherence, reduced symptom severity, and reduced the rate of inpatient psychiatric hospitalizations from baseline
compared to oral AAPs."”

Although there is evidence of a favorable clinical profile of AS, data on the economic benefit of using AS for the
treatment of patients with schizophrenia is limited. The objective of this study was to estimate the cost-effectiveness of
AS versus oral AAPs in schizophrenia from the US payer and societal perspectives over 12 months. It is anticipated that
the higher cost of AS may be offset by the cost-savings from improved outcomes and quality of life for the patients
compared to those on oral AAPs.

Methods

Model Population

The MONARCH trial was used as the primary source to simulate the population in the model.'® The trial comprised 277
participants (intent-to-treat [ITT] population) with a mean age of 44.2 years, 34.3% females, and a Positive and Negative
Syndrome Scale (PANSS) score between 60 to 90. Patients included in the trial had >1 inpatient psychiatric hospitalization in
the preceding 48 months and had been prescribed oral AAPs.'” This analysis used the modified intent-to-treat (mITT)
population (n = 113), defined as participants who completed 3 months of AS use or took >80% of their study medication
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during prospective months 1 to 3."” The mITT population assesses the clinical efficacy of aripiprazole in patients with the
integration of the AS system into the routine care plan and, therefore, provides a better estimation of the efficacy of AS on the
patient population. Further, the reduction in psychiatric hospitalizations at 3 and 6 months relative to the retrospective period
of AS in the ITT population was similar to that in the mITT population, albeit with a slightly lower reduction."®

Model Design

The model structure for one cycle is presented in Figure 1. An individual-level state transition was used to generate
individual patient trajectories. The patient trajectories describe a patient’s clinical outcomes considering disease severity
and intervention. Each patient’s history starts when they enter the model at cycle 1 with a defined PANSS score.
Treatment decisions are made in 1-month cycles, for 1000 patients initiating either AS or oral AAPs. For each patient, the
starting scores on the three PANSS subscales are derived by Monte-Carlo simulation using a multivariate gamma
distribution, which is estimated using the shape and scale of the parameters from the MONARCH trial.'"” The time
series correlation was adjusted using the double exponential smoothing function (Holt linear method).”® The baseline
adherence to AS was assumed to be equivalent to the historical adherence for patients on oral AAPs in the MONARCH
mirror-image study.'® During each cycle, patients who discontinue AS switch to oral AAPs. In the base case analysis,
patients who switch from AS to oral AAPs experienced the relevant clinical outcomes of the oral AAP group for that
monthly cycle, based on the results from the MONARCH trial.'” The model estimates the costs and quality of life based
on the patient profile at the end of each monthly cycle. The incremental cost-effectiveness ratio (ICER) of AS versus oral
AAPs was evaluated using direct medical costs, indirect costs, and quality-adjusted life-years (QALYs) over 12 months
from the US payer and societal perspectives. The model was developed in Microsoft® Excel 2019 (Redmond,
Washington, US).

The effect of AS was modeled by shifts in the distribution means, reflecting improvements in the PANSS subscales
and Clinical Global Impression — Severity Scale (CGI-S) scores.'® Each patient is given a score on the PANSS subscales
—positive symptoms (7 to 49), negative symptoms (7 to 49) and general psychopathology (7 to 112), and CGI-S (1 to 7).
The overall PANSS score was calculated as the sum of all three subscale scores:

PANSS = Positive symptoms + Negative symptoms + General psychopathology

These shifts were again generated using a multivariate gamma distribution as estimated by the sample means and
covariance as observed in the MONARCH trial (using 3- and 6-month data). While the shifts in the means capture the
improvements in the scores, the covariance matrix captures the positive correlation between the three subscales. Since
this correlation is not perfect, patients may improve in one subscale but not necessarily on another subscale of PANSS.

Patient with
schizophrenia
|
2 N

Aripiprazole tablets with Oral AAP
sensor (AS)
No
Discontinued
treatment?

Monthly cycle

Yes

Figure | Model structure. The model represents a |-month cycle. Patients may receive AS or oral AAPs in each cycle. Treatment decisions that apply to a cycle do not
impact subsequent cycles. Patients who discontinue on AS in a given cycle may receive AS in the subsequent cycle. At the end of each cycle, clinical (hospitalization and
PANSS and CGI-S score) and health economic outcomes (costs and utilities) are estimated for the cohort of patients.

Abbreviations: AAP, atypical antipsychotic; CGI-S, Clinical Global Impression — Severity scale; PANSS, Positive and Negative Syndrome Scale.
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Demographic and Clinical Inputs

Clinical data included baseline PANSS subscale scores, CGI-S scores, and adherence to AS or oral AAPs (Table 1).
Baseline data for patients on AS was assumed to be identical to those on oral AAPs from the retrospective arm of the
study. The medication ingestion with AS was based on the overall proportion of days covered (PDC) as a proxy for
medication adherence®' in the ITT population (those who received >1 dose of study medication). For the retrospective
phase, PDC was calculated from pharmacy records as the proportion of days a participant had medication available
versus the number of days in a defined period.?' For participants who completed prospective months 1-6 using AS. PDC
was determined from study drug dispensation when participants collected their medication from the study site. For
participants who discontinued before 6 months, PDC during AS use was determined from study drug dispensation (ie,
when participants collected their medication), whereas PDC after AS cessation was based on pharmacy records.'” In the
subsequent monthly cycles, the PANSS scores were selected from the treatment distributions, considering the PANSS
score of the prior cycle and the patient’s medication status.

Healthcare Resource Utilization and Costs

Healthcare resource utilization, direct costs, and indirect costs are presented in Table 2. Psychiatric hospitalization rate
and length of stay were obtained from the MONARCH trial.'"” Wholesale acquisition costs for AS and generic oral AAPs
were obtained from IBM® Micromedex RED BOOK.?? Outpatient visits, laboratory testing, and emergency or crisis care
visits were obtained from the published literature. The resource utilization was based on disease severity—mild-to-
moderate (PANSS <58) and moderate-to-severe disease (PANSS 258).23 Costs associated with these utilizations were
sourced from the literature.

Indirect costs were included in the model for estimating the cost-effectiveness of AS from the societal perspective.
Indirect resource utilization included absence from work, unemployment, informal care, and premature death. Indirect
resource utilization was imputed by anchoring the costs to the PANSS score reported by Ignatova et al** and generating
utilization for the trial population. The reduction in indirect resource utilization after treatment was estimated using the
average reduction of the indirect resource utilization before and after psychiatric hospitalization reported by Ignatova
et al.** Indirect cost estimates were calculated using $51,480 per capita income in the US.*

Unless otherwise specified, all costs are reported in 2021 United States Dollars (USD). Costs were inflated to 2021
USD using Consumer Price Index for medical care (June 2021).%

Health Utilities
EuroQol 5-Dimensions (EQ-5D) utilities were computed using risk equations based on patient and clinical character-

istics, consistent with the published methodology.*’

EQ — 5D = 1.3103 — 0.0044 x PANSSpositive 4+ 0.0025 x PANSSnegative — 0.0146 x Generalpsychopathology — 0.0029 x Age + 0.0149 x Female

Table | PANSS Score at Baseline, 3 Months, and 6 Months of Treatment with AS

Clinical Parameter Baseline® | 3-Month Follow-Up | 6-Month Follow-Up
PDC, Mean (SD) 49.8 (36.60) 77.5 (31.80) 67.6 (32.70)
PANSS positive, Mean (SD) 18.4 (3.80) 16.3 (3.82) 15.3 (4.15)
PANSS negative, Mean (SD) 18.2 (3.76) 17.6 (3.79) 16.6 (3.95)
PANSS General psychopathology, Mean (SD) | 35.2 (5.39) 33.0 (6.06) 31.2 (6.20)
CGI-S 3.8 (0.67) 3.4 (0.79) 3.2 (0.80)

Notes: *Baseline adherence for AS was assumed to be equivalent to that for patients on oral AAPs in the retrospective arm of the
MONARCH trial. Adherence to AS for the rest of the analysis duration was based on 3- and 6-month data from the MONARCH
trial, applying a logarithmic distribution to estimate the adherence during each month.

Abbreviations: AAP, atypical antipsychotic; AS, aripiprazole tablets with a sensor; CGI-S, Clinical Global Impression — Severity scale;
PANSS, Positive and Negative Syndrome Scale; PDC, proportion of days covered; SD, standard deviation.
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Table 2 Health Care Resource Utilization and Costs

Resource Use

Cost Estimate (2021 USD)

Drug costs (WAC)
AS
Oral AAPs

6-month psychiatric hospitalizations

$1650 per month??
$43.85 per month?, 22

AS 0.9%'"? $4003.95 per day*'
Oral AAP 19.8%"°
Length of stay 7.0 days

Outpatient visits
Mild-to-moderately ill 16.0 visits* $110.23 per encounter®'
Moderate-to-severely ill 19.2 visits*

Laboratory testing
Mild-to-moderately ill 8.4 tests*? $353.40 per encounter*?
Moderate-to-severely ill 9.0 tests*?

Emergency/crisis center visit
Mild-to-moderately ill 0.38 visits*? $671.33 per encounter®'
Moderate-to-severely ill 0.42 visits*?

Indirect costs (per year)
4.4% (5.1 days)**
35.3% (20.2 days)**
60.9% (3.1 hours/day)**
Premature death 2.6%

$51,480 per year®
(median US income)

Absence from work
Unemployment
Informal care

Reduction with improvement in PANSS 1.47°, 24

Notes: The cost of oral AAPs is a weighted average based on the current market share for quetiapine, aripiprazole, risperidone,
olanzapine, ziprasidone, and clozapine. *Cost of oral AAPs based on the weighted average cost of generic oral AAPs (quetiapine,
aripiprazole, risperidone, olanzapine, ziprasidone, clozapine) computed using market share data from March 2021 ®Reduction
with improvement in PANSS based on the total healthcare costs for patients at baseline versus follow-up.

Abbreviations: AAP, atypical antipsychotic; AS, aripiprazole tablets with a sensor; PANSS, Positive and Negative
Syndrome Scale; USD, United States Dollar; WAC, wholesale acquisition cost.

Base Case Analysis

In this analysis, the total costs and QALYs were calculated for AS and oral AAPs over 6 and 12 months based on the
assumption that adherence to AS declines over 12 months. Adherence to AS was calculated using logarithmic distribu-
tions based on the 3- and 6-month data from the MONARCH trial.'” Patients who discontinued AS treatment were
assumed to have switched to an oral AAP, and experienced the corresponding hospitalization rates and PANSS changes
of the oral AAP group for that monthly cycle. From a payer perspective, total costs included direct medical costs (costs
paid by third-party payers), and from a societal perspective, total costs comprised indirect costs (productivity loss, work-
related training, and caregiving) in addition to direct medical costs. The primary outcome was ICER defined as the
difference in costs divided by the difference in QALY's of AS and oral AAPs. Secondary outcomes included change in
PANSS score, hospitalization, and CGI-S.

Sensitivity Analysis
Sensitivity analyses around the estimates in the base case analysis were conducted to account for uncertainty in the

parameters sourced from literature and the MONARCH trial."®

Deterministic sensitivity analysis was conducted
using percent variation in parameter estimates, comprising the length of psychiatric hospital stay, cost of emergency

or crisis center, and emergency or crisis center use (Supplementary Table 1). Different estimates for variation were used

to reflect the estimated variation in the inputs observed in the literature. In the case of comparative parameters (eg,
psychiatric hospitalization with AS and oral AAPs), variation in only estimates related to AS was considered. For
distributions, mean £+ 0.7 times the standard deviation was considered for baseline, 3-month, and 6-month PANSS

subscale scores, accounting for approximately 10% variation in the scores. Probabilistic sensitivity analysis was
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conducted using random draws from uncertainty distributions to determine the robustness of the results to variations in
several parameters at once. The number of iterations was set to 1000. By bootstrapping the data from the prospective
study using appropriate distributions, uncertainty margins surrounding the parameters were obtained.

Scenario Analysis

Adherence to medication affects a patient’s health outcomes. Given the unknown durability of the effect of AS after
discontinuation, a scenario analysis was conducted in which the clinical benefit of treatment was independent of
medication adherence. Total costs and utilities were computed at the end of each cycle as in the base case analysis.

Results

Base Case Analysis

AS resulted in an improvement in PANSS scores for patients on AS. With AS, the reduction in PANSS from baseline to
12 months was 8.8 points (baseline: 71.9, at 12 months: 63.1), translating to a 12.2% improvement in schizophrenia
symptoms. In the same period, patients on AS also showed an improvement in CGI-S score showing a reduction of 0.57
points from baseline, translating to a 15.1% improvement. Further, AS resulted in a 28.2% reduction in psychiatric
hospitalizations over 12 months.

Over 12 months, AS had an incremental cost of $2168 and incremental cost savings of $22,343 from the payer and
societal perspectives, respectively, with an incremental QALY gain of 0.0298 versus oral AAPs (Table 3). This resulted
in an ICER of $72,752 per QALY compared to oral AAPs from the payer perspective. Over 6 months, the results were
similar to those over 12 months; the use of AS incurred costs from the payer perspective but showed cost savings from
the societal perspective compared to oral AAPs. A breakdown of costs is provided in Supplementary Table 2. At
a willingness-to-pay (WTP) of $100,000 per QALY, the net monetary benefit (NMB) over 12 months was $25,323 from
the payer perspective.

Sensitivity Analyses

The findings from the deterministic and probabilistic sensitivity analysis results were consistent with those of the base
case analysis. Length of psychiatric hospital stay, cost of emergency/crisis care, and baseline medicate adherence rate
were the factors most influenced by variation in the parameter estimates (Figure 2). The PSA randomly sampled
parameters from within chosen distributions over 1000 iterations. The findings from the PSA were consistent with the
base case analysis; AS is a cost-effective treatment strategy compared to the generic oral AAPs over 12 months
(incremental costs: $1797; incremental QALYs: 0.0438) (Figure 3). The cost-effectiveness acceptability curve showed
that AS is cost-effective in 92.5% of the iterations at a WTP threshold of $100,000/QALY from the payer perspective.

Table 3 Cost-Effectiveness of AS versus Generic Oral AAPs Estimated Using PANSS Scores and Treatment Status
(Base Case)

6 Months 12 Months
Total Costs® | Total QALYs ICER® Total Costs® | Total QALYs ICER®

Payer

AS $9899 0.3293 - $19,044 0.6680 -

Generic oral AAP $8430 03194 - $16,876 0.6383 -

Incremental difference $1469 0.0099 $148,384 $2168 0.0298 $72,752
Societal

AS $36,255 0.3293 - $71,757 0.6680 -

Generic oral AAP $47,042 03194 - $94,101 0.6383 -

Incremental difference ($10,786) 0.0099 Dominant ($22,343) 0.0298 Dominant

Notes: *Costs reported in 2021 USD. °ICER = QACZf‘;‘,’Z’;' /f;iij’ji‘fy‘f‘é}:rzr:fa’ﬁi}‘, results presented as cost per QALY.

Abbreviations: AAP, atypical antipsychotic; AS, aripiprazole tablets with sensor; ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted
life-years; USD, United States Dollar.
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Scenario Analysis

In the scenario analysis, the treatment effect of AS at 6 months in the MONARCH trial was assumed to be durable through
12 months irrespective of discontinuation. In this analysis, AS resulted in a 37.7% reduction in hospitalization over 12
months (Table 4). From the payer perspective, the use of AS was a dominant strategy that resulted in an incremental cost
savings of $2092 and an incremental QALY gain of 0.0606. From the societal perspective, AS resulted in incremental cost
savings of $23,264 and an incremental QALY gain of 0.0606, resulting in an ICER of $74,072/QALY over 12 months.

Incremental cost per QALY

0 40,000 80,000 120,000

Length of psychiatric hospital stay _
Cost of emergency/crisis center _
Baseline mediation adherence rate .
Month 6 PANSS score on AS .
]

Emergency/crisis center visits

Lower bound m Upper bound

Figure 2 Uncertainties in the top five factors influencing ICER over |12 months from the payer perspective (deterministic sensitivity analysis).
Abbreviations: ICER, incremental cost-effectiveness ratio; PANSS, Positive and Negative Syndrome Scale; QALY, quality-adjusted life years.

20,000

WTP: $100,000/QALY .
15,000 #

0.2

Costs (2021 USD)
<)
N
<)
e

-20,000
QALYs

Figure 3 Scatterplot evaluating the influence of uncertainties on the ICER over 12 months from the payer perspective (probabilistic sensitivity analysis).
Abbreviations: ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life-year; USD, United States Dollar; WTP, willingness-to-pay.

ClinicoEconomics and Outcomes Research 2023:15 https: 381
Dove!


https://www.dovepress.com
https://www.dovepress.com

Chopra et al Dove

Table 4 Cost-Effectiveness of AS versus Generic Oral AAPs Using Durability of Treatment Effect Assumption
(Scenario Analysis)

6 Months 12 Months
Total Costs® | Total QALYs ICER® Total Costs® | Total QALYs ICER®

Payer

AS $8079 0.3462 - $14,784 0.6989 -

Generic oral AAP $8430 0.3194 - $16,876 0.6383 -

Incremental difference ($351) 0.0268 Dominant ($2092) 0.0606 Dominant
Societal

AS $34,435 0.3462 - $67,497 0.6989 -

Generic oral AAP $45,368 0.3194 - $90,761 0.6383 -

Incremental difference ($10,932) 0.0268 Dominant ($23,264) 0.0606 Dominant

. 3 i b __ _Costs with AS—Costs with oral AAPs .
Notes: *Costs reported in 2021 USD. °ICER = QA‘fxi T A&ijx:”:i,t:’n“ml “Lips results presented as cost per QALY.
Abbreviations: AAP, atypical antipsychotic; AS, aripiprazole tablets with sensor; ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted

life-years.

Discussion

Schizophrenia is a chronic psychiatric disorder and presents a substantial clinical, financial, and humanistic burden
in the US. Control of symptoms and prevention of relapses is crucial to reducing health care resource utilization,
medical costs, and indirect costs. Despite treatments with antipsychotics, suboptimal response to treatment in clinical
practice may be due to several factors, including poor medication adherence. Strategies designed to track drug
ingestion may improve patient adherence and disease-related outcomes. Decision-making for serious mental illnesses
should consider both clinical, economic, and patient-related implications of treatment. The current analysis aimed to
evaluate the potential health economic implications of AS for the treatment of schizophrenia. To the best of our
knowledge, this is the first economic analysis to assess the cost-effectiveness of AS versus oral AAPs for the
treatment of schizophrenia.

Schizophrenia is a highly heterogeneous disorder with various underlying causes that are not well understood.”®
A microsimulation model was developed to accurately reflect individual clinical pathways, incorporate the impact of
history on future events, and more easily capture the variation in patients’ characteristics at baseline.?**°
Microsimulation models are different from traditional cohort models because they simulate the impact of an
intervention or policy on individual patient trajectories instead of the average trajectory of a population.*'* In
a microsimulation model, outcomes are generated for each individual and are used to estimate the distribution of an
outcome for a sample of potentially heterogeneous individuals. These models allow the inclusion of stochastic
variation in disease progression as well as variation due to individual characteristics. Further, microsimulation
models retain information about the transition states and account for disease severity, costs, and health outcomes
unlike cohort models.** Studies assessing the economic impact of therapies for patients with schizophrenia generally
have used the microsimulation approach.*>’

Cost-effectiveness analyses offer an objective assessment of the value of treatments using the incremental clinical
benefit approach. Cost-effectiveness models enable payers, physicians, and patients to make informed healthcare
decisions. Evidence suggests that improvement in medication adherence to antipsychotics may reduce hospitalization
rates and healthcare resource utilization, resulting in a reduction in direct healthcare costs.>® Patients who are adherent to
antipsychotics have fewer relapses and require less psychiatric inpatient care compared to those who are non-adherent to
medication. Further, longer psychiatric inpatient admissions have been observed in patients who discontinue treatment
compared to those who continue treatment.’® A recent study evaluating the cost-effectiveness of improving patient
adherence using a discrete event simulation approach noted that adherence to guideline recommendations reduces
healthcare costs and improves quality-of-life for patients with schizophrenia.*®

The MONARCH trial showed that AS improves medication adherence, which results in improved clinical outcomes
and reduced psychiatric hospitalization.'” The improved outcomes with AS may potentially alleviate the economic
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burden associated with schizophrenia. However, due to the high acquisition cost of AS, the use of AS may be limited.
Our analyses suggest that AS may be a cost-effective strategy compared to oral AAPs over 12 months from both payer
and societal perspectives using the mITT population from the MONARCH trial. Our analysis showed a gain in QALY's
with AS compared to oral AAPs over 6 and 12 months. The initial cost of AS is offset by the reduced cost of psychiatric
hospitalizations. Reduction in psychiatric hospitalization costs is a key driver of overall cost savings among patients with
schizophrenia.'® Our analysis showed a considerable reduction in psychiatric hospitalization, consistent with the findings
of the clinical trial. Improvement in schizophrenia symptom severity and reduction in costs may be attributable to
increased medication adherence with AS and improved quality of life of patients with schizophrenia. Analysis conducted
in the ITT population showed similar results (data not shown); patients on AS had lower outcomes and lower costs due to
limited use of AS. Findings from the sensitivity analysis corroborated the results of the base case analysis, suggesting the
robustness of the analysis.

The prognostic balance in a randomized study is preserved in the analysis of the ITT population and mitigates
the risk of potential biases during statistical comparisons.*” In the MONARCH trial, the ITT population included
patients who were engaged with the system for <3 months. In a scenario analysis using the ITT population, the
analysis predicted results similar to those in the mITT population; AS is a cost-effective treatment strategy
compared to oral AAPs from the payer and societal perspectives at 12 months. These results are anticipated since
the increase in total health care utilization and costs were offset by the reduction in hospitalization and improvement
in the quality-of-life.

A scenario analysis was conducted to evaluate the economic and quality of life impact under the assumption of more
robust durability of the treatment effect of AS. This increased durability resulted in a greater reduction in hospitalization
rate compared to the base case analysis (37.7% versus 28.2%). In this scenario analysis, AS is anticipated to be
a dominant strategy with 12-month cost savings of $2092 from a payer perspective, compared to the base case, which
was cost-effective at a WTP threshold of $100,000/QALY (ICER: $72,752/QALY) from the payer perspective. This
finding suggests that adherence is crucial for improving clinical outcomes and reducing the economic burden of
schizophrenia on patients.

To the best of our knowledge, this is the first economic analysis to assess the cost-effectiveness of AS compared with
oral AAPs at a WTP of $100,000 per QALY. Our study adds to the nascent literature on the value of AS in improving
patient outcomes. Further, this analysis considered the societal perspective including costs accrued due to increased
disability, caregiver costs, and costs due to lost productivity of patients in addition to direct medical costs. Patients with
schizophrenia experience functional disability and require ongoing care and support that adds to the overall economic
and patient burden. In a comprehensive cost-effectiveness analysis, costs should include healthcare costs downstream of
the intervention and indirect costs due to productivity loss and caregiver burden, in addition to the direct costs of the
intervention.

AS is an effective treatment strategy that may improve medication adherence in patients with schizophrenia. Clinical
and economic evidence demonstrates the health economic value of AS over oral AAPs. Treatment costs are central to
concerns of access and affordability; however, it the important to consider the clinical, economic, and humanistic value
of treatments.

Limitations

PANSS score, CGI-S, and rate of psychiatric hospitalizations are derived from the MONARCH trial, which may
not reflect real-world outcomes. Further, the real-world durability of the effect of AS is uncertain and may
influence the results. The base case and scenario analyses were designed to explore the consequence of variability
in this durability of effect. The results were derived from a population with a mean baseline PANSS score
between 60 and 90, and thus, patients with more severe schizophrenia are not included. The model assumes some
heterogeneity in the schizophrenia population; however, the presence of other comorbid mental health conditions
may further exacerbate schizophrenia symptoms, with an uncertain effect on the value of AS. A simplified care
paradigm was implemented for the model, ie the patients who discontinue AS switch to an oral AAP. Conversely,
patients discontinuing oral AAPs switch to another oral AAP. The base model assumes that patients experience
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the benefits of AS for the duration of the model cycle even after discontinuation. Finally, the data on healthcare
utilization and costs were obtained from the published literature and may result in under or over-estimation.
A probabilistic sensitivity analysis was conducted to account for uncertainty in the parameters. The findings were
consistent with base case analyses.

Conclusions
AS may be a cost-effective strategy with lower costs and improved quality of life among adult patients with schizo-
phrenia over 12 months from the payer and societal perspectives. Reduction in psychiatric hospitalization is the key
driver of overall cost savings with AS. This study suggests that the use of AS for patients with schizophrenia and low
medication adherence to antipsychotics may considerably improve a patient’s clinical and health outcomes and provide
economic benefits.
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