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ABSTRACT
Objective: Patient support programs, such as the ASSURE Program for long-acting injectable
aripiprazole, are designed to help support access to medications, including long-acting injectable (LAI)
antipsychotics for patients with schizophrenia. This study was conducted to evaluate adherence to
long-acting injectable aripiprazole among patients utilizing the program local care centers (LCC).
Methods: Data collected from participating LCC between October 2014 and February 2018 were uti-
lized. Characteristics of patients receiving injections at LCC and participating in additional support
services of the program, types of program offering utilized and patient cost share for long-acting
injectable aripiprazole were described. Adherence, measured as the proportion of days covered (PDC)
during follow-up, was estimated in patients utilizing the LCC for 6 months and 9 months. Patients
with PDC �80% were considered adherent to treatment.
Results: Two hundred and thirty-four patients received at least one injection at participating LCC and
enrolled in the patient support program. Mean (SD) age was 37.3 (13.5) years; 60.7% were male; 32.5%
were covered by Medicare. In total, 157 and 87 patients were actively utilizing the LCC for at least
6 months and 9 months, respectively. PDC of 97% and 98% were reported among patients with
6 months and 9 months of follow-up, respectively, and patients were considered adherent to long-act-
ing injectable aripiprazole during follow-up.
Conclusion: Patients utilizing the LCC demonstrated high medication adherence, suggesting that
injection services provided by the centers may reduce barriers to treatment and help patients with
schizophrenia remain on LAI antipsychotic treatment.
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Introduction

Schizophrenia and associated disorders are complex mental
illnesses with an annual prevalence in the US between 0.25%
and 0.64%1. Schizophrenia is an expensive and severe illness,
with a direct and indirect cost in the US that exceeded $60
billion in 20022, and continued to increase, with recent esti-
mates of $155 billion in 20133. The estimated annual costs of
schizophrenia of $15,500–$22,300 per patient can increase
by 3–11-fold for those who do not respond to their initial
treatment4. As a chronic condition requiring long-term
pharmacotherapy treatment, adherence and compliance with
treatment is a critical factor in the successful treatment of
schizophrenia, as non-adherence to antipsychotic treatments
is associated with an increased risk of hospitalization5 and
negative outcomes such as arrests, violence, victimizations,
substance abuse, and alcohol problems6,7.

Oral medications are the recommended first treatment for
patients with schizophrenia, and a majority of patients with
schizophrenia are prescribed at least one oral antipsychotic
during their treatment8. Lack of adherence has been a sig-
nificant issue for patients with schizophrenia7, with estimates
for oral medication non-adherence ranging from 50–70%9–11.

Non-adherence to antipsychotics may be related to side-
effect profiles of medications, however it is also commonly
caused by difficulties associated with obtaining the medica-
tion12. Further contributing to the issue, many physicians are
not fully aware of non-adherence within their own practice13.
In one study, physicians reported an estimated non-adher-
ence rate of 7%, while data collected from their patient pop-
ulations indicated a non-adherence rate of 39%13.

Guidelines from the Journal of Psychiatric Practice recom-
mend addressing issues leading to medication non-adher-
ence initially as much as possible prior to switching
treatments, including assisting with logistic difficulties and
medication monitoring/environmental support14. In addition,
when clinically appropriate, a longer-acting, injectable (LAI)
second-generation antipsychotic is recommended9,15. LAI
antipsychotics usually have better adherence profiles than
oral antipsychotics, with estimates for patient non-adherence
to LAI antipsychotics ranging from 9–52% (48–91% adher-
ent)16–18. A recent study using insurance claims data also
found higher medication adherence and lower discontinu-
ation rates among patients treated with an LAI, in compari-
son to oral antipsychotic therapy19. To date, a total of six

CONTACT Mallik Greene mallik.greene@otsuka-us.com Health Economics & Outcomes Research, Otsuka Pharmaceutical Development &
Commercialization, Inc., 508 Carnegie Center, Princeton, NJ 08540, USA
� 2018 Informa UK Limited, trading as Taylor & Francis Group
www.cmrojournal.com

CURRENT MEDICAL RESEARCH AND OPINION
2019, VOL. 35, NO. 1, 97–103
https://doi.org/10.1080/03007995.2018.1536651
Article FT-0626.R1/1536651
All rights reserved: reproduction in whole or part not permitted



long-acting, intramuscular injection formulations of second-
generation antipsychotics for the treatment of schizophrenia
have been approved in the US20, including risperidone
(2003), olanzapine palmitate (2009), paliperidone 1-month
injection (2009), aripiprazole (2013), paliperidone 3-month
injection (2015), and aripiprazole lauroxil (2015).

While LAI antipsychotics provide better adherence for
patients, there are still barriers to prescribing and taking LAI
antipsychotics, including negative attitudes from clinicians
and patients, logistical/transportation challenges, a lack of
insurance coverage, and general-purpose clinics serving this
population that are not properly equipped to administer
injections21–23. As LAI antipsychotics have additional require-
ments beyond those of oral medications, a center with pro-
fessionals and equipment to dispense the LAI that patients
can access reliably is critical to the long-term successful use
of LAI antipsychotics. A lack of logistic support from clinical
institutions, social, financial, and logistic support from the
community, and individual social networks has been associ-
ated with medication non-adherence11,23,24.

Patient support programs that provide assistance in
administering LAI antipsychotics can increase medication
adherence, reducing the clinical and economic burden asso-
ciated with under- or untreated schizophrenia4–7,9,18,25.
Integrated healthcare programs have been shown to reduce
the number of inpatient days and increase the quality-of-life
of patients with psychotic disorders25. Several patient sup-
port programs exist to provide clinical and financial support
to patients and prescribers of LAIs. Patient support programs
are available for patients prescribed long-acting paliperidone
palmitate or risperidone, providing them with access to care
centers and injection appointment reminders, and have dem-
onstrated improved adherence among patients utilizing the
centers18. A patient care program is also available for long-
acting olanzapine, with the aim of mitigating the risk of
negative outcomes associated with post-injection delirium/
sedation syndrome; all prescribers of long-acting olanzapine,
pharmacy service providers, and patients are required to be
enrolled in the care program26. For aripiprazole lauroxil, unin-
sured patients can apply to the patient assistance program

to receive treatment at no charge27. Lastly, the ASSURE
Program for patients treated with long-acting injectable aripi-
prazole was designed to help patients access medication
through the use of a comprehensive support program,
including local care centers (LCC), nurse support for schedul-
ing assistance and appointment reminders, as well as patient
education support28. In addition, copay assistance is available
for many antipsychotics prescribed, to help reduce patient
out-of-pocket costs. The objectives of the study are to
describe patient characteristics, cost sharing, type of services
utilized, and medication adherence during the period in
which patients were actively receiving long-acting injectable
aripiprazole injections from the patient support program LLC.

Methods

The ASSURE program

The manufacturer of long-acting injectable aripiprazole,
Otsuka America Pharmaceutical Inc., offers a support pro-
gram for patients who have been prescribed long-acting
injectable aripiprazole in the US. Long-acting injectable aripi-
prazole was approved for the treatment of adults diagnosed
with schizophrenia in February 2013, and for maintenance
treatment of bipolar I disorder in July 2017. The ASSURE pro-
gram was developed to support the needs of both patients
and physicians, ensure timely access to medication, and
facilitate care coordination throughout the treatment jour-
ney. The core services, including LCC, practice reimburse-
ment and coverage coordination, one-on-one nurse support,
and patient education, work together to facilitate continuity
of care. Patients can be referred to the program through
their physician, or through the pharmacy when they obtain
their prescription. The pilot program was first launched in
four states in 2014: California, Pennsylvania, Texas, and
Washington, and then became available in all 50 states in
2016. The current program offerings are summarized in
Table 1.

Table 1. ASSURE program offerings.

Core offering Type of support Description

Access support Benefit verification Practices receive assistance from site coordinators in identifying coverage options, facilitate benefit
verification and prior authorizations, and triaging applications for financial assistance programs.

Medication acquisition Practices that administer injections receive assistance on specialty distributor acquisition options
and instructions on coding and billing information, at the individual insurer level.

Copay assistance Eligible patients receive commercial copay savings, which includes a low monthly copay and auto-
matic copay reduction at select pharmacies.

Local care center Injection centers Patients have options to receive prescribed long-acting injectable aripiprazole from licensed health-
care professional at retail pharmacies or urgent care clinics. The local care centers (LCC) are con-
veniently located, offer flexible scheduling, and coordinate with nurses for ongoing patient
communication and support. Enrollment into the program is not required to receive injections at
an LCC.

Nurse support Scheduling assistance, reminder
alerts, and follow-up calls

Patients are connected to nurses who find LCC locations and facilitate a patient’s first treatment,
provide appointment reminders and follow-up calls, and coordinate appointment rescheduling
via phone, text, and/or email. External community support resources, including transportation
assistance options, are also available.

Patient education Patient transition support Educational resources are available to help patients understand the treatment journey, by reiterating
conversations initiated with the physician and serving as a continued point of reference. In add-
ition to online support, educational brochures are available at the physician’s office.
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Data source

This retrospective study utilized de-identified information col-
lected from participating LCCs across all 50 states. The data
consist of two sets of patients: patients who utilized the LCC
and enrolled in the program between October 2014 and
February 2018, and patients who utilized the LCC, irrespect-
ive of program enrollment and use of other support services,
between February 2015 and December 2017. All data are de-
identified and comply with the Health Insurance Portability
and Accountability Act (HIPAA). Institutional Review Board
approval was not required for this study.

LCCs consist of participating retail pharmacies or urgent
clinics which receive on-boarding training to help under-
stand patient needs as well as to provide information on the
support options available to assist patients prescribed with
long-acting injectable aripiprazole. Patients receiving injec-
tion service at the LCC comprise of individuals who enrolled
in the patient support program to receive support services,
and those who did not enroll to receive other offerings of
the program, but opted to receive their injection at the LCC.
Upon patient referral and before treatment, LCC personnel
are required to verify patient benefits and work directly with
patients or caregivers to schedule and confirm appointments.
A patient signed consent form or Patient Data Report (PDR)
with patient, prescriber, and injection information was faxed
to program administrators within 24 hours of each injection.
Once received, the program notifies the provider that the
injection was administered. Providers are also alerted when
their patients are “no-shows” for injection appointments to
monitor adherence and compliance to the
prescribed medication.

Data collection and study sample

De-identified patient data utilized in this study were col-
lected by the LCC and ASSURE program to monitor and sup-
port patients, and not specifically for research purposes.
Injection data were collected from PDR; demographic data
were self-reported by the patient, and other data were col-
lected during support phone calls.

All patients receiving at least one long-acting injectable
aripiprazole at a participating LCC during the study period
were selected into the study. Of this population, sub-sets of
patients who were enrolled in the program with additional
support services and those who were actively receiving injec-
tions from the LCC during follow-up were included in subse-
quent analyses. During the study observational period,
schizophrenia was the only approved indication for long-act-
ing injectable aripiprazole, and it was assumed that patients
in the study were treated for schizophrenia. Injections from
facilities other than the participating program LCCs were not
included in the study.

Measures

Characteristics of patients who received injections at an LCC
and were enrolled in the program with additional support

services were described. Types of other services utilized and
patient cost share for long-acting injectable aripiprazole were
also reported for this patient cohort.

Adherence to long-acting injectable aripiprazole was
measured among patients actively receiving injections from
the LCC for a minimum of 6 months and 9 months. Patients
were considered adherent if their proportion of days covered
(PDC) during follow-up was 80% or greater. This definition is
based on expert opinion that patients with schizophrenia
taking 80% or less of the medication are non-adherent to
their medication regimen9. PDC was defined as the total
number of days covered (i.e. each injection lasts 30 days),
divided by the total days of the fixed follow-up period (i.e.
182 days for 6 months and 273 days for 9 months of follow-
up). Overlapping days were not counted twice. The number
of injections received was also reported, in addition to
patient age, gender, and preferred contact methods for
patients with at least 6 months of follow-up.

Analyses

Descriptive analyses of patient data were performed. For cat-
egorical measures, data included the frequency (number of
cases [n] and percentage [%]) for each cohort. For continu-
ous variables, findings were reported as mean, standard devi-
ation (SD), median, Q1, and Q3. When necessary, continuous
variables were categorized into intervals, with the distribu-
tion of patients (n, %) for each interval provided. All analyses
were conducted using SAS version 9.4 (SAS Institute Inc.,
Cary, NC).

Results

Overall program utilization

Of 1424 patients who received at least one injection at a par-
ticipating LCC, 234 patients (16.4%) were enrolled to receive
additional support services from the program, mostly through
a clinic (59.0%) (Table 2). Mean (SD) age of the enrolled popu-
lation was 37.3 (13.5) years. Of these, the majority were male
(n¼ 142, 60.7%), and from the western (n¼ 93, 39.7%) and
southern (n¼ 84, 35.9%) regions of the US. The most com-
mon payer type was Medicare (n¼ 76, 32.5%), followed by
private commercial (n¼ 70, 29.9%) and Medicaid (n¼ 59,
25.2%). The most common plan type was preferred provider
organization (PPO) (n¼ 48, 20.5%), followed by Medicaid
(n¼ 45, 19.2%) and Medicare Part D (n¼ 35, 15.0%).

Use of other program support services is reported in
Table 3. The majority of patients who enrolled in the pro-
gram completed their benefit verification (n¼ 203, 86.8%)
and/or received nurse support services (n¼ 170, 72.6%). Of
the patients who utilized the nurse support offering, 99
patients (58.2%) received a call reminder for their injection.
Prior authorization assistance, copay assistance, and patient
assistance program referral was utilized by 14.1%, 13.2%, and
12.0% of patients, respectively.

Patient cost share for long-acting injectable aripiprazole
was summarized for patients with reported information.
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Deductibles were reported for 47 out of 234 patients; the
mean (SD) and median deductibles were $964 ($1,090) and
$400, respectively (Figure 1(A)). Copayment for long-acting
injectable aripiprazole was reported for 123 patients, of
which the majority had a copayment of $0–$25 per prescrip-
tion (n¼ 94, 76.4%) (Figure 1(B)). Coinsurance was reported
for 55 patients (Figure 1(C)). Nearly half of patients (47.3%)
had coinsurance per prescription of 20% or lower.

LAI antipsychotic adherence

Of the patients who received an injection at the LCC, regard-
less of their enrollment in other aspects of the program, 157
patients had 6 months of follow-up, and 87 patients had 9
months of follow-up. Patients without sufficient follow-up
were excluded from the adherence analyses. The

demographic characteristics of each group are reported in
Table 4. Patients were 41 years old, on average, and the larg-
est group of patients was 34 years of age or younger, fol-
lowed by patients between the ages of 35 and 44. The
majority of patients were male, and preferred to be con-
tacted by the LCC via phone.

Adherence to long-acting injectable aripiprazole is
reported in Table 5. On average, patients received 6.74 injec-
tions during the 6 months of follow-up, with a mean PDC of
0.98. Patients were treated for an average of 177.67 days
(out of a maximum of 182 days) during the 6 months of fol-
low-up (Table 5). For the cohort of patients with at least 9
months of follow-up, patients received an average of 9.78
injections, with a mean PDC of 0.97. Patients were treated
for an average of 266.08 days (out of a maximum of 273
allowed days) during the 9 months follow-up (Table 5). All
patients included in the analyses were considered adherent
to treatment (PDC �80%) during both 6 months and 9
months of follow-up periods.

Discussion

This study is the first to evaluate the ASSURE patient support
program and investigate real-world adherence to long-acting
injectable aripiprazole among patients receiving injections at
nationwide ASSURE program LCCs. We found patients utiliz-
ing LCCs and with at least 6 months and 9 months of follow-
up have between 97% and 98% of days covered by long-act-
ing injectable aripiprazole. Our estimates among patients uti-
lizing the LCC are substantially higher than those reported in
the general population of patients with schizophrenia using
oral antipsychotics (30–50%)9,10 or LAI antipsy-
chotics (48–91%)8,16–18.

Increasing adherence and persistence among patients
with schizophrenia is critical to reducing the economic and
clinical burden associated with under- or untreated schizo-
phrenia4–7,9. Our findings are corroborated by a prior study
that indicated a positive effect of patient support programs
on adherence for patients with schizophrenia18. The effect of
patient support programs is not limited to schizophrenia; a
previous meta-analysis found that patient support programs
in general improve adherence and persistence for patients,
with programs that incorporate both behavioural and infor-
mational strategies having the greatest impact29. The
ASSURE Program, in addition to providing patient and phys-
ician education/information, also includes behavioural strat-
egies such as individualized planning and one-on-one nurse
support, which may explain some of the benefits of the pro-
gram on adherence and persistence. Enabling patients to
access a medication by removing barriers to treatment (e.g.
costs, lack of facility support) also influences medication
adherence and persistence by making it easier for patients
to remain on treatment. It is also possible that patients who
enroll and maintain contact with a patient support program
are more aware of their disease and treatment, and aware-
ness of their disease is a factor that is associated with
increased medication adherence30.

Table 3. Other patient support program offerings utilized.

Service Patients utilizing the service (n¼ 234)

Benefit verification 203 (86.8%)
Nurse support 170 (72.6%)
Copay assistance 31 (13.2%)
Prior authorization assistance 33 (14.1%)
Patient assistance program referral 28 (12.0%)

Table 2. Characteristics of patients enrolled in the patient support program.

Patient characteristic Patients in the program (n¼ 234)

Age, year
Mean (SD) 37.3 (13.5)
Age groups, n (%)
�34 114 (48.7%)
35–44 57 (24.4%)
45–54 35 (15.0%)
55–64 16 (6.8%)
65 or older 12 (5.1%)

Gender, n (%)
Male 142 (60.7%)
Female 92 (39.3%)

Geographic region, n (%)
South 84 (35.9%)
West 93 (39.7%)
Northeast 40 (17.1%)
Midwest 17 (7.3%)

Type of payer, n (%)
Private commercial 70 (29.9%)
Medicare 76 (32.5%)
Medicaid 59 (25.2%)
Other or unknown 29 (12.4%)

Type of Health Plan, n (%)
HMO 6 (2.6%)
PPO 48 (20.5%)
POS 9 (3.8%)
Medicare Part D 35 (15.0%)
Medicare Part A & B 29 (12.4%)
Medicare Managed Care 12 (5.1%)
Medicaid 45 (19.2%)
Medicaid Managed Care 14 (6.0%)
Other 8 (3.4%)
Unknown 28 (12.0%)

Facility enrolled from, n (%)
Clinic 138 (59.0%)
Physician Office 59 (25.2%)
Hospital (Outpatient) 2 (0.9%)
Hospital (Inpatient) 17 (7.3%)
Pharmacy 18 (7.7%)

Abbreviations. HMO, Health Maintenance Organization; PPO, Preferred
Provider Organization; POS, Point of Service.
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Study limitations should be considered when interpreting
these results. First, our data were collected for program
implementation and not for research purposes, and there is
the potential for missing data, particularly clinical informa-
tion. Information regarding the specific diagnosis for which
patients were receiving injections was not available in this
dataset, however during the time these data were collected,
long-acting injectable aripiprazole was only indicated for the
treatment of schizophrenia. Given the study period and FDA

approval date for long-acting injectable aripiprazole, it is rea-
sonable to assume that the patients in our study were seek-
ing treatment support for schizophrenia. Second, our sample
size for this study was limited, and future studies should be
performed with a larger sample to confirm our findings.
Third, results only reflect medication adherence of patients
who seek treatment and support from the LCC and have suf-
ficient follow-up in the program, and findings may not be
generalizable to all patients. Specifically, patients who

Figure 1. Patient cost share for long-acting injectable aripiprazole (A) Deductible (n¼ 47), (B) Copay, retail pharmacy (n¼ 123) and (C) Coinsurance, retail phar-
macy (n¼ 55).
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actively seek care from the LCC may be more inclined to
adhere to treatment compared to those with shorter follow-
up. Moreover, since treatment data outside of the program
were not available and the study was not designed to com-
pare across different patient support programs or between
patients utilizing the LCC and those who did not, our find-
ings should not be interpreted in such context. Despite a
lack of a control group, previous studies examining adher-
ence among patients with schizophrenia can be used as a
benchmark to understand the adherence and persistence of
patients in this patient support program. Additional research
is needed to validate our findings, and future studies should
assess the economic and clinical benefits of the patient
assistance program by comparing outcomes in patients utiliz-
ing the LCC to patients not utilizing the LCC.

Conclusion

Patients prescribed long-acting injectable aripiprazole who
received injections at local care centers demonstrate high
adherence to medication over 6 and 9 months. Our findings
suggest that injection services provided by the local care
centers may help patients remain on long-acting injectable
antipsychotic treatment. Enhancing availability of local care
centers and nurse support, as well as promoting patient
awareness of such a program, may be key to further facilitate

adherence and persistence to long-acting injectable anti-
psychotic treatments.
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