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Aim: To evaluate the cost–effectiveness of aripiprazole once-monthly 400/300 mg (AOM 400) in mainte-
nance monotherapy treatment of bipolar I disorder (BP-I). Methods: A de novo lifetime Markov model
was developed for BP-I using available data for AOM 400 and relevant comparators. Base-case analysis
considered costs and outcomes from the US payer perspective. Results: The cost per quality-adjusted life
year gained with AOM 400 versus comparators ranged from US$2007 versus oral asenapine to dominance
(i.e., lower cost with quality-adjusted life gain) versus long-acting injectable risperidone, paliperidone
palmitate, oral cariprazine and best supportive care. Patients treated with AOM 400 were estimated to
have fewer mood episodes and hospitalizations per patient (5.37) than comparators (6.33, asenapine or
cariprazine; 6.54, risperidone long-acting injectable; 7.64, paliperidone palmitate; and 8.93, best support-
ive care). Sensitivity analyses showed results were robust to parameter uncertainty. Conclusion: AOM 400
may be considered cost effective in the maintenance monotherapy treatment of BP-I in adults.
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Bipolar disorder (BP) is a lifelong mood disorder involving periods of mania, hypomania or depression, causing
disruptions to mood and potentially severe impairments in functioning [1,2]. Of the four BP subtypes, bipolar I
disorder (BP-I) is considered the most severe. A diagnosis of BP-I by the Diagnostic and Statistical Manual of
Mental Disorders, fifth edition (DSM-5) criteria requires the presence of one or more manic episodes, which are
characterized by inflated self esteem and disinhibition, severe distractibility, restlessness, difficulty concentrating
and – during severe episodes – psychotic symptoms [1].

BP-I is estimated to have a lifetime prevalence of 0.6–2.1% [3,4]. Onset occurs in two age peaks – early adulthood
(15–24 years) and in later life (45–54 years) [5] – and is followed by multiple, unpredictable recurrences of mood
episodes over the patient’s lifetime [6].

BP-I represents a substantial economic burden arising from direct and indirect costs. In a recent cost analysis
performed in the USA for the year 2015, the BP-I population had, relative to the general population, excess direct
healthcare costs of US$25.2 billion (including pharmacy and general medical services), excess direct nonhealthcare
costs of US$6.8 billion (most relating to substance abuse) and excess indirect costs of US$87.8 billion (relating to
lost productivity and caregiving) [7]. The average annual excess costs per individual were estimated at US$48,333 [7].

Treatment outcomes in BP remain unsatisfactory [8]. Currently available pharmacological therapies for acute
or maintenance treatment include mood stabilizers (e.g., lithium and anticonvulsants) and antipsychotics [8]. In
maintenance treatment, patient adherence is commonly low and it is the nonadherent individuals who show
the highest hospitalization rates and poorest prognosis [9,10]. A more effective use of pharmacological therapies,
including the development of novel formulations for long-term management, provides the opportunity to reduce
the burden of BP from both patient and societal perspectives [11,12].

J. Comp. Eff. Res. (2018) 7(7), 637–650 ISSN 2042-6305 63710.2217/cer-2018-0010 C© 2018 Otsuka Pharm. Dev. & Comm. & Lundbeck

For reprint orders, please contact: reprints@futuremedicine.com



Research Article Augusto, Greene, Touya, Sweeney & Waters

Euthymia

Acute

depression

Mixed

episode

Acute

mania

Mixed

episode

Acute

mania

Subsequent

euthymia

All

states
Death

Acute

depression

Discontinue first-line
maintenance treatment

Figure 1. Cost–effectiveness model structure.

Long-acting injectable (LAI) atypical antipsychotics can be administered – according to their individual formula-
tion – either biweekly, monthly or at longer intervals, in contrast with daily dosing for oral treatments. Aripiprazole
is an atypical antipsychotic approved in the USA and other countries as an oral formulation for the treatment of
acute manic or mixed episodes of BP-I. Oral aripiprazole also has proven efficacy as a maintenance treatment for
BP-I [13–15]. Aripiprazole once-monthly 400/300 mg (AOM 400) is a depot formulation of aripiprazole admin-
istered once monthly by intramuscular injection that is approved for the treatment of schizophrenia [16,17] and
recently now approved for the maintenance monotherapy treatment of BP-I in adults [16]. A 52-week, double-
blind, placebo-controlled, randomized withdrawal study of AOM 400 as a maintenance monotherapy treatment
in patients with BP-I demonstrated that AOM 400 delayed the time to, and reduced the rate of, recurrences of
mood episodes relative to placebo and was generally safe and well tolerated (NCT01567527; [18]).

The objective of the present analysis was to estimate the cost–effectiveness of AOM 400 in the maintenance
monotherapy treatment of BP-I in adults from a US healthcare payer’s perspective, relative to comparator treatments:
risperidone LAI, paliperidone palmitate, oral cariprazine, oral asenapine and best supportive care (BSC; using
placebo as a proxy).

Methods
Model structure
A de novo Markov state transition model was developed with a yearly cycle length, based on review of the published
economic models in BP health technology assessment submissions [19], available data for AOM 400 [18] and a
previously published study [20]. The model state structure consisted of six states: euthymia while on first-line
treatment, euthymia while on subsequent treatment, acute mania, mixed episode, acute depression and death
(Figure 1).

Patients entered the model with a diagnosis of BP-I in the euthymia health state and initiated maintenance
treatment with AOM 400 or one of the comparators. The goal of maintenance treatment was to delay the time to
relapse (i.e., the occurrence of a mood episode). When a mood episode occurred, patients transitioned from the
euthymic state to one of the three episode states (mania, mixed or depression). Patients who experienced a mood
episode were assumed to stop maintenance treatment and undergo treatment for the acute episode for one cycle
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Figure 2. Tornado diagram: aripiprazole once-monthly 400 mg versus risperidone long-acting injectable (inputs varied ± 20%). In each
one-way sensitivity analysis, negative ICER values represent dominance of AOM 400 versus the comparator, due to less cost and a positive
QALY gain.
AOM: Aripiprazole once-monthly; HR: Hazard ratio; ICER: Incremental cost–effectiveness ratio; LAI: Long-acting injectable; QALY:
Quality-adjusted life year.

(1 year). Once the episode had resolved (i.e., after one cycle), patients transitioned to the subsequent euthymic state,
from which they were at risk of further mood episodes. Multiple mood episodes could occur over the time horizon
of the model but no more than one per year. Patients could also discontinue first-line maintenance treatment due
to adverse events (AEs) or other reasons and could move directly to the second euthymic state without experiencing
a mood episode.

For the base-case model, the time horizon was the patient’s lifetime, due to the chronicity of the disease and in
line with international guideline recommendations [8]. The base-case model considered all costs and health effects
from the perspective of the healthcare payer in the USA. Results are also reported for a 1-year period, to better align
with the US payer perspective. Following recommendations of the US Public Health Service Panel, both future
costs and health effects were discounted at a rate of 3% [21]. A complete list of inputs, references and distributions
for the probabilistic sensitivity analysis (PSA) is included in the Supplementary Tables.

Population
The modeled population included US patients with a diagnosis of BP-I by DSM-5 criteria [22], confirmed by the
Mini International Neuropsychiatric Interview [23], and who maintained stability on AOM 400 for at least 8 weeks
as in the AOM 400 Phase III study in maintenance monotherapy for BP-I [18]. The age at onset of BP-I was
assumed to be 17 years (i.e., an average of the peak age of onset) and 57.5% of patients were assumed to be female
as in the AOM 400 Phase III study in maintenance monotherapy for BP-I. The results are analyzed and reported
on a per-patient basis.

Treatment comparators
The analysis included branded second-generation atypical antipsychotics: risperidone LAI (the only other LAI
currently approved in the USA for maintenance treatment of BP-I), paliperidone palmitate (frequently used off-
label for maintenance treatment of BP-I) and cariprazine and asenapine (the only branded oral antipsychotics with
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Figure 3. Tornado diagram: aripiprazole once-monthly 400 mg versus paliperidone palmitate (inputs varied ± 20%). In each one-way
sensitivity analysis, negative ICER values represent dominance of AOM 400 versus the comparator, due to less cost and a positive QALY
gain.
AOM: Aripiprazole once-monthly; HR: Hazard ratio; ICER: Incremental cost–effectiveness ratio; LAI: Long-acting injectable; QALY:
Quality-adjusted life year.

Table 1. Transition probabilities (rates of relapse/mood episode).
Treatment Rate of relapse from euthymia to a mood episode (1 year) Ref.

Mania (%) Depression (%) Mixed (%) Total (%)

AOM 400 9.09 15.15 1.52 25.76 [18]

Risperidone LAI 12.94 17.30 2.92 33.17 [24]

Paliperidone palmitate 18.06 18.73 4.08 40.87 [24]

Cariprazine 15.95 12.19 3.60 31.74 [24]

Asenapine 15.95 12.19 3.60 31.74 [24]

BSC 30.10 14.30 6.80 51.20 [18]

AOM: Aripiprazole once-monthly; BSC: Best supportive care; LAI: Long-acting injectable; RR: Relative risk.

an indication for acute treatment of manic or mixed episodes associated specifically with BP-I in adults). BSC was
also included in the analysis, using placebo as a proxy.

Input data
Relapse rates

In the absence of head-to-head trials that compare the treatments in the base-case analysis, relapse rates for AOM 400
and BSC were taken from the AOM 400 Phase III study in maintenance monotherapy for BP-I (Tables 1 & 2) [18].
For risperidone LAI and paliperidone palmitate, relative risks of transition from the first euthymic health state were
estimated from the clinical systematic literature review published by Miura et al. [24] and multiplied by the relapse
rate data for placebo in the AOM 400 Phase III study in maintenance monotherapy for BP-I, which was assumed to
be equivalent to placebo in the clinical trials of these comparators [18]. Since paliperidone palmitate is not approved
for treatment of BP-I, the relapse rate data for oral paliperidone cited in Miura et al. 2014 was used. It was not
possible to obtain adequate data to estimate relapse rates for the oral comparators, cariprazine and asenapine, in
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Figure 4. Tornado diagram: aripiprazole once-monthly 400 mg versus cariprazine (inputs varied ± 20%). In each one-way sensitivity
analysis, negative ICER values represent dominance of AOM 400 versus the comparator, due to less cost and a positive QALY gain.
AOM: Aripiprazole once-monthly; HR: Hazard ratio; ICER: Incremental cost–effectiveness ratio; QALY: Quality-adjusted life year.
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Figure 5. Tornado diagram: aripiprazole once-monthly 400 mg versus asenapine (inputs varied ± 20%). In each one-way sensitivity
analysis, negative ICER values represent dominance of AOM 400 versus the comparator, due to less cost and a positive QALY gain.
AOM: Aripiprazole once-monthly; HR: Hazard ratio; ICER: Incremental cost–effectiveness ratio; QALY: Quality-adjusted life year.
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Figure 6. Tornado diagram: aripiprazole once-monthly 400 mg versus best supportive care (inputs varied ± 20%). In each one-way
sensitivity analysis, negative ICER values represent dominance of AOM 400 versus the comparator, due to less cost and a positive QALY
gain.
AOM: Aripiprazole once-monthly; BSC: Best supportive care; HR: Hazard ratio; ICER: Incremental cost–effectiveness ratio; QALY:
Quality-adjusted life year.

Table 2. Relative risk of relapse used to calculate transition probabilities.
Treatment Relapse of mania/mixed episode RR (95% CI) Relapse of depressive episode RR (95% CI)

Risperidone LAI vs placebo 0.43 1.21

Aripiprazole vs placebo 0.51 0.91

Olanzapine vs placebo 0.39 0.73

Paliperidone palmitate vs placebo 0.60 1.31

Quetiapine vs placebo 0.62 0.46

LAI: Long-acting injectable; RR: Relative risk.

patients with BP-I. For these two therapies, the approach taken was to use average estimated rates of relapse for the
four oral, atypical antipsychotics from a meta-analysis of the systematic literature review (aripiprazole, olanzapine,
paliperidone and quetiapine; [24]) and apply the average rate to the relapse rate data for placebo in the AOM 400
Phase III study in maintenance monotherapy for BP-I [18], as for the previous two comparators (Tables 1 & 2),
using the equation:

Transition Probability RR Relapse Rate of Placebmood ep mood ep. *  oo in mood ep%  AOM phase III study  400

where ‘mood ep’ = mood episode, which can be mania, depression or mixed.

Discontinuation

The model included two types of discontinuation: due to AEs and due to other causes (e.g., lost to follow-up, sponsor
discontinued study, patient withdrawn by the investigator, patient withdrew consent and protocol deviation). The
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Figure 7. Multiway cost–effectiveness acceptability curve. The CEAC summarizes the impact of uncertainty on the
result of an economic evaluation, plotting a range of cost–effectiveness thresholds (horizontal axis) against the
probability that each treatment will be cost-effective at that threshold (vertical axis).
AOM: Aripiprazole once-monthly; BSC: Best supportive care; CEAC: Cost–effectiveness acceptability curve; LAI:
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Table 3. Probability of discontinuation.
Treatment Probability of discontinuation (1 year)

Due to adverse events (%) Ref. Due to other causes† Ref.

AOM 400 5.26 [18] 20.30 [18]

Risperidone LAI 0.65 [25] 19.57 [26]

Paliperidone palmitate‡ 5.50 [27] 19.57 [26]§

Cariprazine 12.00 [28] 37.74 [26]

Asenapine 9.00 [29] 37.74 [26]

BSC 0.75 [18] 19.55 [18,26]

†Other causes include: loss of follow-up, sponsor discontinued study, patient withdrawn by the investigator, patient withdrew consent and protocol deviation.
‡Based on data for schizophrenia.
§Assumed to be the same as risperidone LAI.
AOM: Aripiprazole once-monthly; BSC: Best supportive care; LAI: Long-acting injectable.

model assumed that patients discontinued only after the first episode of euthymia. Table 3 presents the probabilities
of discontinuation and the sources for each input.

Mortality

General population mortality statistics based on the age at onset and sex distribution of the model population were
sourced from the most recent US life table published by the National Center for Health Statistics in 2012 [30]. Data
on the increased risk of mortality in patients with BP-I (including increased risk of suicide) were obtained from a
large Swedish cohort study [31]. The authors estimated the hazard ratio (HR) of death in the general population
versus BP population, adjusted for age and other sociodemographics, by gender: 2.03 (95% CI: 1.85–2.23) for
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males and 2.34 (95% CI: 2.16–2.53) for females. Applying the HR to the general probability of mortality yielded
the increased probability of death for the patients in the analysis.

Adverse events

AE rates were derived from the AOM 400 Phase III study in maintenance monotherapy for BP-I and the respective
product labels [18,25,27–29]. AE rates were calculated as the number of events divided by the sample size for a specific
time period and adjusted to the cycle length of the model. AE rates for paliperidone palmitate in the treatment of
schizophrenia were used to estimate the BP rates, as there are no clinical trials for paliperidone palmitate in BP.

Utilities
Health state utility values

The effectiveness of each treatment was evaluated using the quality-adjusted life year (QALY), which was estimated
by applying a utility value to each health state in the model, where 1 represents perfect health and 0 represents death.
Health state utility values were derived from Soares–Weiser [19] using values taken from Revicki [32] (Supplementary
Table 1). The total QALY was calculated as the proportion of patients occupying each health state during each
annual cycle accumulated over the time horizon.

AE utility decrements

Utility decrements for treatment-emergent AEs were applied as a one-off event during a model cycle (1 year). The
utility decrements were identified using the same method as for the health state utility values (Supplementary Table
3) [32–38].

Sensitivity analysis
Deterministic sensitivity analysis

Deterministic sensitivity analysis (DSA) was performed to identify parameters that exhibit a significant influence
on the model results by varying individual input values by ± 20%.

Probabilistic sensitivity analysis

PSA was performed to assess the joint uncertainty surrounding all parameters in the model by assigning predeter-
mined probabilistic distributions and randomly simulating parameter values from these distributions. The choice of
probabilistic distributions for each parameter was based on the nature of the data and its constraints and included
recommendations from the literature [39]. A lognormal distribution was used to simulate the variation in rates
(relapse rates, discontinuation rates and AE rates), probability of mood episode was sampled using a β-distribution,
and a γ-distribution was used to simulate the variation in costs and utilities (including disutilities).

Resource identification & costs
Drug acquisition costs
Information on dosing and the number of administrations for each drug were taken from the US FDA labels [25,27–

29]. As the comparators have different doses available on the market, the dose mix for treatments was extracted from
the Truven MarketScan R© Medicaid and Medicare/Commercial Database (Truven Health Analytics, MI, USA)
relating to the period 1 July 2015 to 20 June 2016. Unit costs were taken from the RED BOOK™ (Thomson
Reuters:PDR Network, NJ, USA) in February 2017 (Supplementary Table 4) [40]. Wholesale acquisition costs
were used in the base-case model as this is the most appropriate price benchmark from the US payer perspective.
Treatment initiation costs were included for LAI-naive patients per the FDA prescribing information, as LAIs
require either an oral overlap or loading doses of the LAI. No treatment initiation costs were necessary for oral
comparators.

Drug administration costs
Administration costs were applied for LAIs, as these drugs require a healthcare visit to administer the drug.
Administration cost per cycle was calculated as the number of annual visits per the FDA prescribing information and
multiplied by the cost per visit (US$26.61), taken from the physician fee schedule (PFS) code: 96372, ‘Therapeutic,
prophylactic or diagnostic injection (specify material injected); subcutaneous or intramuscular’ (Supplementary
Table 4) [41].
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Table 4. Base-case results (health payer’s perspective; lifetime time horizon, per patient).
Treatment Incremental costs (US$) Incremental QALYs ICER (US$/QALY)

AOM 400 vs

Risperidone LAI -377 0.672 Dominant

Paliperidone palmitate -5969 1.182 Dominant

Cariprazine -3858 0.523 Dominant

Asenapine 1044 0.520 2007

BSC -19,594 1.966 Dominant

AOM: Aripiprazole once-monthly; BSC: Best supportive care; ICER: Incremental cost–effectiveness ratio; LAI: Long-acting injectable; QALY: Quality-adjusted life year.

Health state costs
Costs generated by a patient in each 1-year cycle in a euthymic health state included nonpharmaceutical costs
(i.e., monitoring costs taken from the Maudsley prescribing guidelines [42] and PFS [41]) and pharmaceutical costs
from the RED BOOK (Supplementary Table 4) [40]. The sum of costs incurred by each patient in a euthymic state
was US$12,660.

Costs generated by a patient in an acute manic, mixed or depressive state were subdivided into pharmaceutical
and hospitalization costs. Pharmaceutical costs were assumed to be incurred through a period of 365.25 days
× 10% = 36.53 days for a manic or mixed episode [43] and 365.25 days × 32% = 116.88 days for a depressive
episode [6]. The proportion of patients was evenly split between the included pharmaceutical therapies. The number
of therapies differed for manic, mixed or depressive episodes. Acquisition costs of treatments were obtained from the
RED BOOK [40]. Hospitalization costs were estimated using weighted national estimates from the 2014 Healthcare
Cost and Utilization Project National Inpatient Sample from the Agency for Healthcare Research and Quality, with
the assumption that 100% of patients would be hospitalized [44]. The sum of costs incurred by each patient in a
manic, mixed and depressive episode was US$9819, US$7042 and US$6601, respectively. No costs were assumed
for maintenance therapy during a cycle with an acute episode.

AE costs
The costs of AEs were derived using PFS costs (outpatient visits) and the Medi-Span database for the WAC costs
(lowest price per day) (Supplementary Table 3). The conservative resource use was determined through discussions
with a pharmacist experienced in psychiatry.

Model validation
Key assumptions and data gaps within the economic model are shown in Supplementary Table 5.

Results
Base-case results
Base-case results from the US payer perspective and for a lifetime horizon per-patient basis are shown in Table 4.
The cost per QALY gained per patient with AOM 400 versus comparators ranged from US$2007/QALY versus
asenapine to being a dominant strategy (i.e., lower costs with QALY gain) versus risperidone LAI, paliperidone
palmitate, cariprazine and BSC. The negative incremental costs shown in Table 4 denote that AOM 400 had lower
total lifetime costs than those comparators.

The costs for each treatment in the main cost categories are shown in Table 5. AOM 400 generated higher
acquisition costs but these were offset by lower administration costs compared with risperidone LAI. The lower
relapse rates for AOM 400 resulted in lower mood episode-related costs and in accruing lower total costs than the
other LAI treatments and BSC.

Table 6 details the outcomes for each treatment in the outcome categories for the base case. AOM 400 was
estimated to accumulate a higher QALY gain than its comparators and a lower number of hospitalizations. Although
AOM 400 generated a slightly higher frequency of AEs in the first year than most of the comparators, it was estimated
to avoid a higher number of total mood episodes over the patient’s lifetime. Patients treated with AOM 400 were
estimated to have 5.37 mood episodes and hospitalizations per patient, fewer than all comparators (6.33 for oral
treatments, 6.54 for risperidone LAI, 7.64 for paliperidone palmitate and 8.93 for BSC) for a lifetime horizon.
Incremental results for each treatment in the outcome categories are shown in Table 7.
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Table 5. Detailed costs for the base-case analysis (health payer’s perspective; lifetime time horizon, per patient).
Treatment Acquisition (US$) Administration

(US$)
Adverse events
(US$)

Mania episodes
(US$)

Depression
episodes (US$)

Mixed episodes
(US$)

Total costs (US$)

AOM 400 279,004 450 71 18,619 38,810 36,352 373,305

Risperidone LAI 255,721 926 153 25,076 47,002 44,805 373,682

Paliperidone
palmitate

246,937 320 16 33,128 50,643 48,230 379,274

Cariprazine 254,035 0 42 31,231 46,240 45,616 377,164

Asenapine 249,141 0 35 31,231 46,240 45,615 372,262

BSC 210,432 0 34 51,537 65,150 65,746 392,899

AOM: Aripiprazole once-monthly; BSC: Best supportive care; LAI: Long-acting injectable.

Table 6. Detailed outcomes for the base-case analysis (health payer’s perspective; lifetime time horizon, per patient).
Treatment QALY Life years

gained
Number mania
episodes

Number
depression
episodes

Number mixed
episodes

Number mood
episodes

Number adverse
events

Number of
hospitalizations

AOM 400 18.32 26.53 1.90 3.16 0.32 5.37 0.83 5.37

Risperidone LAI 17.64 26.53 2.55 3.41 0.58 6.54 1.32 6.54

Paliperidone
palmitate

17.13 26.53 3.37 3.50 0.76 7.64 0.20 7.64

Cariprazine 17.79 26.53 3.18 2.43 0.72 6.33 0.35 6.33

Asenapine 17.79 26.53 3.18 2.43 0.72 6.33 0.45 6.33

BSC 16.35 26.53 5.25 2.49 1.19 8.93 0.38 8.93

AOM: Aripiprazole once-monthly; BSC: Best supportive care; LAI: Long-acting injectable; QALY: Quality-adjusted life year.

Table 7. Detailed incremental results for the base-case analysis (health payer’s perspective; lifetime time horizon, per
patient).
Treatment Incr. cost

(US$)/number of
mania episodes

Incr. cost
(US$)/number of
depression episodes

Incr. cost
(US$)/number of
mixed episodes

Incr. cost
(US$)/number of
mood episodes

Incr. cost
(US$)/adverse event

Incr. cost
(US$)/hospitalizations

AOM 400 vs

Risperidone LAI 573 1485 1443 321 773 321

Paliperidone
palmitate

4040 17,601 13,379 2638 -9444 2638

Cariprazine 3004 -5287 9586 4032 -7971 4032

Asenapine -813 1430 -2594 -1091 2700 -1091

BSC 5845 -29,383 22,530 5511 -43,409 5511

AOM: Aripiprazole once-monthly; BSC: Best supportive care; Incr: Incremental; LAI: Long-acting injectable.

1-year time horizon
Cost–effectiveness data are less robust for shorter time durations, since the benefits of reducing the number of
mood episodes, hospitalizations and AEs improve over time. Table 8 presents the results per patient for a 1-year
time horizon.

Sensitivity analysis
Deterministic sensitivity analysis

Results of the DSA for AOM 400 versus the comparators are shown as tornado plots in Figures 2–6. The parameters
with the highest impact on the results were:

• AOM 400 versus risperidone LAI (Figure 2): HRs applied to general mortality, the cost of pharmaceutical
maintenance treatment in the euthymic state and the probability of depression for both interventions.

• AOM 400 versus paliperidone palmitate (Figure 3): HRs applied to general mortality and the cost of pharma-
ceutical maintenance treatment in the subsequent euthymic state.
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Table 8. Detailed incremental results for the base-case analysis (health payer’s perspective; 1-year time horizon, per
patient).
Treatments Incremental costs (US$) Incremental QALYs ICER (US$)

AOM 400 vs

Risperidone LAI 4269 0.039 108,137

Paliperidone palmitate 514 0.012 44,306

Oral cariprazine 7245 0.003 2,457,636

Oral asenapine 11,118 0.000 210,803,765

BSC 15,461 0.057 273,050

AOM: Aripiprazole once-monthly; BSC: Best supportive care; ICER: Incremental cost–effectiveness ratio; LAI: Long-acting injectable; QALY: Quality-adjusted life year.

• AOM 400 versus cariprazine (Figure 4): HRs applied to general mortality, the discount rate applied to costs and
the probability of a depressive episode after the first euthymic state for AOM 400.

• AOM 400 versus asenapine (Figure 5): HRs applied to general mortality, the discount rate applied to outcomes
and the probability of a depressive episode after the first euthymic state for AOM 400.

• AOM 400 versus BSC (Figure 6): the cost of pharmaceutical maintenance treatment in the subsequent euthymic
state, the discount rate applied to outcomes, the utility level in euthymia and HRs applied to general mortality
for AOM 400.

Probabilistic sensitivity analysis

Results from the PSA were similar to the DSA results, indicating that uncertainty in the estimation of inputs did
not have a significant impact on the base-case results. Cost–effectiveness acceptability curves for AOM 400 and
comparators are shown in Figure 7. The cost–effectiveness acceptability curves showed that AOM 400 had a 50,
60 and 70% probability of being cost effective at a willingness to pay threshold of US$12,606, US$25,013 and
US$100,000 per QALY gained respectively.

Discussion
LAI AOM 400 was recently approved for the maintenance monotherapy treatment of BP-I in adults within
the USA, based on the results of a Phase III trial that demonstrated significant benefit compared with placebo
(NCT01567527; [18]).

This cost–effectiveness analysis from a US healthcare payer perspective with a lifetime horizon showed that
AOM 400 may be a cost-effective treatment strategy for adults with BP-I. For all but one comparator, treatment
with AOM 400 was the dominant treatment strategy, with lower total cost and more QALY gain over comparators.
When comparing AOM 400 versus asenapine, the ICER was US$2007 per QALY. Patients treated with AOM
400 were estimated to have fewer mood episodes and fewer hospitalizations per patient than the other comparators
analyzed for a lifetime horizon. This reduction in mood episodes and hospitalizations results in clinical benefit
and translates into less accumulation of estimated costs of hospitalization and mood event-specific treatments
throughout a patient’s life.

This is the first cost–effectiveness study of AOM 400 in BP-I. A previous cost–effectiveness study of AOM 400
in schizophrenia performed in the USA reported that AOM 400 consistently provided favorable clinical benefits
and was associated with fewer relapses and lower overall treatment costs than paliperidone palmitate [45]. In the UK,
another cost–effectiveness study in schizophrenia reported that AOM 400 improved clinical outcomes by reducing
relapses per patient relative to other LAIs investigated over the model time horizon; sensitivity analyses highlighted
that the probability and the cost of relapse were the main drivers for the cost–effectiveness of AOM 400 [46].

A number of studies have investigated the cost–effectiveness of pharmacological therapies in BP versus placebo
or other pharmacological therapies, with variable methodologies and outcomes that limit the conclusions regarding
relative cost–effectiveness between these agents (summarized in Abdul Pari 2014 and Mavranezouli 2017 [47,48]).
The reviewed studies used model structures that oversimplified the disease: most models did not include the
possibility of active maintenance treatment after a relapse (mood episode) and a proportion did not include the
‘death’ state.

The strengths of this model were that it investigated the main goal of therapy (namely, delaying the onset of
mood episodes) and the consequences of treatment failure (in terms of multiple mood episodes and subsequent
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treatments), with the inclusion of the three types of acute mood episodes: manic, mixed and depressive. Limitations
of the model were that it assumed transitions between states were not affected by the age of patients or the duration
of disease; only one mood episode per year was allowed (which is unlikely in real life); acute mood episodes after the
second euthymic state were assumed to have the same characteristics and transition probabilities as those occurring
after the first euthymic state; only one subsequent treatment euthymic state was considered; no maintenance
therapy was assumed during the 1-year cycle with a mood episode; and assumptions were made for the transition
probabilities of the oral comparators (cariprazine and asenapine).

Despite these limitations, the model provided useful information about the cost–effectiveness of maintenance
treatment of BP-I. In conclusion, the results show that AOM 400 may be considered cost effective in the maintenance
monotherapy treatment of BP-I in adults when compared with alternative branded treatments analyzed from a US
payer perspective.

Summary points

• Bipolar I disorder (BP-I) is a lifelong mood disorder with a lifetime prevalence of up to 2.1%.

• Aripiprazole once-monthly 400/300 mg (AOM 400) is a depot formulation of aripiprazole recently approved as a
maintenance monotherapy treatment of BP-I in adults.

• This study estimated the cost–effectiveness of AOM 400 in the maintenance monotherapy treatment of BP-I in
adults, relative to treatment comparators, from a US healthcare payer’s perspective.

• A de novo Markov state transition model was used with a yearly cycle length and lifetime time horizon.

• The cost per quality-adjusted life year (QALY) gained with AOM 400 versus comparators ranged from US$2007
per QALY versus oral asenapine to dominance (i.e., lower cost with QALY gain) versus long-acting injectable
risperidone, paliperidone palmitate, oral cariprazine and best supportive care.

• Patients treated with AOM 400 were estimated to have fewer mood episodes and hospitalizations per patient
(5.37) than comparators (6.33, asenapine or cariprazine; 6.54, risperidone long-acting injectable; 7.64,
paliperidone palmitate; and 8.93, best supportive care) for a lifetime horizon.

• Sensitivity analyses demonstrated that the results were robust to parameter uncertainty.

• AOM 400 may be considered a cost-effective maintenance monotherapy treatment of BP-I from a US healthcare
payer perspective.

Supplementary data

To view the supplementary data that accompany this paper please visit the journal website at: www.futuremedicine.com/doi/full/
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