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ABSTRACT
Introduction: Aripiprazole once-monthly 400 mg (extended-release
injectable suspension) is effective in long-term maintenance treatment of
schizophrenia based on clinical studies. As study results may not reflect
clinical practice, we compared treatment persistence with aripiprazole
once-monthly 400 versus daily oral atypical antipsychotics in a naturalistic
setting.
Methods: This was an observational, noninterventional study of patients
(aged 18–35 years) with recent-onset schizophrenia (< 5 years post
diagnosis) who initiated maintenance treatment with aripiprazole
once-monthly 400 mg or any daily oral atypical antipsychotic during a
schizophrenia-related hospitalization or within 3 months post hospital
discharge (timeframe: July 13, 2017–July 31, 2019). Data were from patient
files/obtained during routine visits. Patients were followed for ≤ 12 months
or until all-cause treatment discontinuation (including lost to follow-up),
whichever came first. Data were analyzed using a sample constructed with
inverse probability of treatment weighting (IPTW).
Results: Among 357 patients (aripiprazole once-monthly 400 mg: 215,
oral atypical antipsychotics: 142), all-cause treatment discontinuation
occurred in 87 (41%) of aripiprazole once-monthly 400 mg, 68 (48%) of
oral atypical antipsychotic patients over 52 weeks. In the IPTW sample,
time to all-cause discontinuation was significantly different between both
groups in favor of aripiprazole once-monthly 400 mg (hazard ratio = 1.46;
95% CI, 1.05–2.03; P = .023). Generalizability of results to the overall
population with schizophrenia was limited due to incomplete overlap of
patient characteristics between cohorts. The primary reason for treatment
discontinuation in both groups was voluntary discontinuation by subject
(aripiprazole once-monthly 400 mg: 11%; oral atypical antipsychotics: 8%).
Conclusions: In a naturalistic setting, younger patients with recent-onset
schizophrenia treated with aripiprazole once-monthly 400 mg after
hospitalization tended to discontinue treatment later than patients treated
with daily oral atypical antipsychotics.
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S

chizophrenia is a chronic mental illness
characterized by positive symptoms such
as delusions, conceptual disorganization,
hallucinations, grandiosity, and paranoia; negative
symptoms such as blunted affect, emotional
withdrawal, apathy, and social deficits (including
communicative skills); and general psychopathology
in the forms of somatization, anxiety and depression,
and cognitive and motor issues.1 The course of
schizophrenia typically includes repeated relapses
resulting in cumulative damage and diminution
of functioning,2,3 including academic, social, and
occupational functioning.4,5 The first 3 years after
the first schizophrenic episode are considered to
be a critical period during which much of this
damage occurs.3,6 Early symptom control to prevent
relapse is thus essential for avoiding/slowing this
deterioration and preserving health-related quality
of life (HRQOL).7
Predictors of relapse include younger age, onset
of illness at earlier age, more severe symptoms,
higher prevalence of substance use disorder, worse
functional status (particularly early in the course of
disease), and poor adherence.8–10 With regard to the
latter predictor, rates of nonadherence are estimated
to be as high as 75%, and it is estimated that patients
with schizophrenia take only 51%–70% of their
prescribed medication.11,12
The impact of adherence and the related marker
of medication persistence—measured as time from
initiation to discontinuation of treatment—on
treatment outcomes is profound. In addition to
relapse, poor adherence has been associated with
increased risk of hospitalization, use of emergency
psychiatric services, violence, arrests, diminished
functioning, reduced HRQOL, and increased risk of
substance abuse.12–14 Nonadherence in the first year
of treatment has been linked with poor outcomes in
the following 2 years,13 and treatment discontinuation
after the first episode of psychosis has been shown to
increase the risk of relapse by ~5 fold,15 underscoring
the importance of early intervention to address issues
related to adherence and persistence.
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Clinical Points

■■ Aripiprazole once-monthly 400 mg is an extended-release,
■■

injectable atypical antipsychotic shown in previous clinical
studies to be effective in long-term maintenance treatment
of schizophrenia.
In a naturalistic setting, younger patients with recent-onset
schizophrenia treated with aripiprazole once-monthly 400
mg after hospitalization tended to have greater treatment
persistence compared with patients treated with daily
oral atypical antipsychotics; thus, the use of long-acting
injectable agents could be considered in younger patients.

Long-acting injectable (LAI) formulations of
antipsychotics (APs) are valuable treatment alternatives
to oral agents, with the potential to improve adherence
and persistence and reduce the risk of relapse by offering
continuous medication delivery and transforming a oncedaily decision to take medication into regularly scheduled,
longer-interval occurrences under a physician’s care. LAIs
offer consistent pharmacokinetics, and fewer peak-to-trough
fluctuations have been shown to improve tolerability.16 In
addition, studies have shown that patients’ attitudes toward
treatment can improve if they do not have to take drugs
on a daily basis17 and that monthly administration reduces
monitoring requirements and allows treatment teams to
focus on the HRQOL of patients and their personal goals,
thus strengthening the therapeutic alliance.15
LAI APs have been shown to increase medication
adherence and persistence relative to oral APs,18 as well as to
reduce the risks of relapse and hospitalization, with the latter
benefits likely attributable to improved adherence.11,19–21 In
addition, there is a potential for cost reductions realized
through reductions in hospitalizations and other health
resource utilization.8,22
Aripiprazole once-monthly 400 mg (extended-release
injectable suspension) is an atypical AP that may further
improve adherence and persistence and provide additional
protection against relapse.23–25 Traditional first- and secondgeneration (atypical) APs are full antagonists at D2 receptors,
which makes them effective for treating positive symptoms.
However, full D2-receptor antagonists generally have been
reported to be less effective against negative symptoms (eg,
social withdrawal and cognitive dysfunction) thought to
contribute to functional impairments and nonadherence in
patients with schizophrenia.26–28 By contrast, aripiprazole
once-monthly 400 mg is a partial D2 receptor agonist,25
which offers the potential to yield greater aggregate (positive
plus negative) symptom improvements and, consequently,
greater improvements in functional outcome measures.
This potential has been borne out in randomized
controlled trials (RCTs) wherein aripiprazole once-monthly
400 mg has been shown to be effective in long-term
maintenance treatment of schizophrenia, demonstrating
superiority to placebo and noninferiority to oral aripiprazole
with respect to relapse prevention, with a favorable
tolerability profile.29–31

Maintena (QUALIFY) RCT,32 aripiprazole once-monthly
400 mg was associated with statistically significantly greater
improvements in measures of HRQOL and functional
status relative to paliperidone palmitate once monthly, eg,
the Quality of Life Scale (QLS; primary endpoint), the Work
Readiness Questionnaire,33,34 and the Personal and Social
Performance Scale.35 Aripiprazole once-monthly 400 mg was
also associated with less sexual dysfunction, lower prolactin
levels, and less weight gain versus paliperidone palmitate
once monthly.32,36 These findings are particularly significant
because sexual dysfunction and weight gain can contribute
to treatment dissatisfaction and discontinuation.37
RCTs have, however, yielded mixed results regarding
potential advantages of LAIs compared with oral agents,
which has been attributed to design elements that may
inflate adherence and thereby improve outcomes in patients
assigned to oral therapy.38 In addition, data suggesting
improved functioning and tolerability in a research
setting require confirmation in actual clinical practice.
It should be noted that RCTs also tend to include a more
homogenous population of patients due to exclusion of
specific characteristics (eg, comorbidities, risk factors,
concomitant medications),39 and, therefore, it is desirable
to confirm evidence of beneficial effects in a more diverse
patient population.
The present noninterventional study was designed to
compare time to discontinuation and clinical outcomes of
aripiprazole once-monthly 400 mg versus oral atypical APs
in patients with recent-onset schizophrenia in a naturalistic
setting (ie, in actual clinical practice), free from study design
elements that might influence persistence with treatment.
METHODS

Study Design
This was an observational noninterventional study
comparing 2 cohorts of adult patients with recent-onset
schizophrenia who initiated maintenance treatment with
aripiprazole once-monthly 400 mg (cohort 1) or a daily oral
atypical AP (cohort 2) in association with a schizophreniarelated hospitalization (during the hospitalization or the first
3 months after this hospitalization) (Figure 1). The study was
conducted during the period from July 13, 2017, to July 31,
2019. Due to difficulties with patient recruitment, several
amendments (detailed below) were made to the original
study protocol with the intention of increasing recruitment
to allow for meaningful comparisons of aripiprazole oncemonthly 400 mg versus oral atypical APs.
Patients were enrolled at 51 sites in Italy, France, and
Spain and were required to be aged 18–35 years, with recent
onset of schizophrenia (the latter definition was changed
from < 5 years since diagnosis [very recent onset] in the
original protocol to onset by age ≤ 35 years to expand the
pool of eligible patients, but with an upper age limit that
ensured patients would have relatively recent onset).
Diagnosis of schizophrenia according to the Diagnostic and
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Follow-up period after initiation of
maintenance treatment
Additional selection criterion
→ Initiation of maintenance treatment
during hospitalization or within 3
months after hospital discharge and ≥6
months following the launch of
aripiprazole once-monthly 400 mg in
the respective countries:
→ Cohort 1: aripiprazole once-monthly
400 mg (≥1 injection)
→ Cohort 2: Any daily atypical oral AP

Maintenance
treatment initiation
(index date)

Signature
of ICF

Collect all visits performed according to
clinical practice

Study starts
at the site

≥6 months
following the
launch of
aripiprazole
once-monthly
400 mg

Follow-up
visit 1

Follow-up
visit 2

Follow-up
visit X

End-of-study
visit 12 months
after index date

Interim analysis of 6-month data
Assessments at each visit (until discontinuation):
• Discontinuation and time of discontinuation
• CGI-S
• Relapse
• QLS-5
• Hospitalizations and health resource use since
aripiprazole once-monthly 400 mg/oral AP initiation
• Adverse events/adverse drug reactions

End-of-study
information (at endof-study visit or at
early discontinuation,
if applicable)

aAlthough this study was designed to focus on prospective data, patient recruitment issues required a shift to a predominantly retrospective approach.

Several amendments were made to the original study protocol with the intention of increasing recruitment to allow for meaningful comparisons of
aripiprazole once-monthly injectable 400 mg vs oral APs: (1) the definition of recent-onset schizophrenia was changed from < 5 years since diagnosis (very
recent onset) to onset by age ≤ 35 years to expand the pool of eligible patients, but with an upper age limit that ensured patients would have relatively
recent onset; (2) the original protocol planned to enroll patients who initiated maintenance therapy during an inpatient stay; the amended protocol
expanded enrollment to allow inclusion of patients who had initiated maintenance therapy during the immediate 3 months after hospital discharge; (3)
patients who received a concomitant oral atypical AP for > 4 weeks while initiating maintenance therapy (previously excluded) were deemed eligible for
enrollment (although the prescribing information for aripiprazole once-monthly 400 mg calls for only a brief period of overlap with the previous oral agent,
extended use of concomitant oral therapy while establishing a stable maintenance regimen is common in clinical practice); and (4) the amended protocol
removed the requirement that treatment must have been initiated a maximum of 3 months before the study start date at the treatment site and instead
stipulated that patients must have initiated treatment prior to the study start date to expand enrollment.
Abbreviations: AP = antipsychotic, CGI-S = Clinical Global Impressions–Severity, ICF = informed consent form, QLS-5 = 5-item Quality of Life Scale.

Statistical Manual of Mental Disorders, Fifth Edition criteria
was required to be confirmed by the current investigator.
Patients were required to have initiated treatment before
the study start at the site and ≥ 6 months following the launch
of aripiprazole once-monthly 400 mg in their respective
countries, with it having been prescribed in the usual manner
in accordance with the terms of the marketing authorization.
(The original protocol required that a patient’s treatment was
initiated a maximum of 3 months before the study start date
at the treatment site; the revised criteria expanded potential
enrollment [by removing the limit on duration of prior
therapy]). The 6-month post-launch stipulation (which
was unchanged from the original protocol) was intended to
mitigate possible period effects that may have occurred in
the first patients treated with a new drug in a given region.
The date of initiation of maintenance therapy was
considered to be the index date. For aripiprazole oncemonthly 400 mg, this was the date of the first injection,
whereas for oral atypical APs, it was defined by the physician
as being when patients were believed to be sufficiently
stable to be considered “in maintenance treatment.” The
index date for each patient was required to be prior to the
date the treatment site obtained the necessary approvals
for participation in the study. Once approval was obtained,

site staff preidentified patients for invitation to participate.
The visit at which the patient was invited to participate and
signed an informed consent form was the inclusion visit.
The prescription of any medicinal product was clearly
separated from the decision to include the patient in this
noninterventional study.
Patients who received concomitant oral atypical APs
for > 4 weeks while initiating maintenance therapy—
who had been excluded by the original protocol—were
deemed eligible under the amended protocol (although
the prescribing information for aripiprazole once-monthly
400 mg calls for only a brief period of overlap with oral
aripiprazole,40 extended use of concomitant oral therapy
while establishing a stable maintenance regimen is common
in clinical practice).
Patients treated in a daycare hospital were considered
eligible for study inclusion if they were admitted to the
hospital (full-time inpatient stay) for an acute psychotic
episode and then discharged to a daycare hospital to achieve
stabilization and initiate maintenance AP treatment. Patients
treated in a daycare hospital were considered ineligible if
they were treated exclusively in the daycare hospital since
the first day (ie, no overnight stays), as they were likely to be
subacutely psychotic.
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Table
Demographic
and Clinical
Characteristics
(full analysis set)
Aripiprazole Once-Monthly
400 mg (n = 240)
172 (72)
26.9 (4.8)
75.6 (15.4) (n = 166)

Oral Atypical Antipsychotic
(n = 162)
120 (74)
27.9 (4.6)
72.3 (15.7) (n = 94)

Total (N = 402)
292 (73)
27.3 (4.8)d
74.4 (15.5) (n = 260)

9 (4)
5 (2)
213 (89)
5 (2)
0
5 (2)
3 (1)

6 (4)
7 (44)
144 (89)
2 (1)
0
3 (2)
0

15 (4)
12 (3)
357 (89)
7 (2)
0
8 (2)
3 (< 1)

29 (12)
6 (3)
31 (13)
166 (69)
6 (3)
2 (< 1)

34 (21)
4 (2)
19 (12)
97 (60)
8 (5)
0

63 (16)
10 (2)
50 (12)
263 (65)
14 (3)
2 (< 1)

27 (11)
196 (82)
6 (3)
5 (2)
1 (< 1)
2 (< 1)
3 (1)
4.2 (3.4) (n = 240)
24.2 (4.7) (n = 238)
1.0 (1.1) (n = 174)

19 (12)
129 (80)
4 (2)
3 (2)
4 (2)
1 (< 1)
2 (1)
4.1 (3.4) (n = 159)
25.3 (4.7) (n = 158)
0.8 (1.1) (n = 136)

46 (11)
325 (81)
10 (2)
8 (2)
5 (1)
3 (< 1)
5 (1)
4.1 (3.4) (n = 399)
24.7 (4.7) (n = 396)
0.9 (1.1) (n = 310)

1.5 (1.6) (n = 174)

1.2 (1.9) (n = 136)

1.4 (1.7) (n = 310)

1.7 (1.5) (n = 220)

1.3 (1.3) (n = 147)

1.6 (1.4) (n = 367)d

22 (9)
203 (85)
43 (18)
90 (38)
36 (15)
107 (45)

8 (5)
42 (26)
28 (17)
60 (37)
18 (11)
67 (41)

30 (8)
254 (61)d
71 (18)
150 (37)
54 (13)
174 (43)

37 (15)
111 (46)
92 (38)
4.5 (1.2) (n = 154)
13.1 (5.1) (n = 21)

27 (17)
69 (43)
66 (41)
4.6 (1.1) (n = 102)
13.6 (4.0) (n = 13)

64 (16)
180 (45)
158 (39)
4.5 (1.2) (n = 256)
13.3 (4.7) (n = 34)

aKey variable prespecified for primary analysis.
bDate

of initiation of maintenance therapy was considered to be the index date: for aripiprazole once-monthly 400 mg, this was the date of the first injection;
for oral atypical antipsychotics, it was defined by the physician as being when patients were believed to be sufficiently stable to be considered “in
maintenance treatment.”
cPrevious nonadherence (if “improve adherence to treatment” was checked as reason to initiate treatment at index date); the patient could check this and
other reasons.
dStatistically significant difference (P < .05) between aripiprazole once-monthly and oral atypical antipsychotic group.
Abbreviations: CGI-S = Clinical Global Impressions–Severity, QLS-5 = 5-item Quality of Life Scale.

Investigators for the current analysis were not involved
in the treatment of patients at any participating site (ie,
they simply reviewed and analyzed retrospective data from
patient records). Treatment assignment to aripiprazole
once-monthly 400 mg or an oral atypical AP was not
decided in advance by a protocol, but rather fell within
normal clinical practice at each treatment site. Patients
initiated and continued treatment with aripiprazole oncemonthly 400 mg or a daily oral atypical AP according to the
normal clinical practice of the treating physician at each
site.

Patients were followed for a maximum of 12 months or
until all-cause treatment discontinuation (including loss to
follow-up), whichever came first. Investigators collected
data from patient files and during routine visits scheduled
according to clinical practice at the site.
This study was performed in accordance with the
Declaration of Helsinki, International Conference on
Harmonization Good Clinical Practice, and all applicable
legislation governing noninterventional studies. Appropriate
informed consent was obtained from all participating
patients. The study protocol and any amendments, informed
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Variable
Male sex, n (%)a
Age at maintenance treatment initiation, mean (SD), ya
Weight, mean (SD), kg
Marital status, n (%)
Married
Living with partner
Single
Divorced
Widow
Not available
Missing
Occupation, n (%)
Paid employment
Nonpaid activity
Student
Unemployed
Not available
Missing
Living situation and family support, n (%)a
Alone
With family or friends
Psychiatric institution
Sheltered accommodation
Other
Not available
Missing
Time from schizophrenia diagnosis, mean (SD), ya
Age at first schizophrenia episode, mean (SD), y
No. previous relapses due to schizophrenia within 2 years prior to index
date, mean (SD)b
No. previous relapses due to schizophrenia within 5 years prior to index
date, mean (SD)a,b
No. previous antipsychotic drug(s) within 2 years prior to index date,
mean (SD)a,b
Recent (3 months prior to index date) depot antipsychotic use, n (%)a,b
Previous nonadherence, n (%)a,c
Alcohol abuse or dependence, n (%)a
Cannabis abuse or dependence, n (%)a
Other drug use or dependence, n (%)a
Some abuse or dependence (alcohol, cannabis, or other), n (%)a
Country, n (%)a
France
Italy
Spain
CGI-S score, mean (SD)
QLS-5 score, mean (SD)
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Table 2. Reasons
Study Discontinuation
(full analysis set)
Variable
What is the reason for having reached the end of study?
12-month follow-up period completed
Treatment discontinuation
Lost to follow-up
Addition of new antipsychotic drug
Voluntary withdrawal from study
Investigator decision (participation in the study detrimental to subject)
Inclusion in interventional clinical trial
Other
If other reason, please specify
Care in another service
Neuroleptic change
If treatment discontinuation, please provide details
Voluntary discontinuation by the subject
Investigator decision
Lack of efficacy
Adherence problems
Tolerability problems
Convenience
Family choice
Other
Missing

Aripiprazole OnceMonthly 400 mg
(n = 240)

Oral Atypical
Antipsychotic
(n = 162)

Total
(N = 402)

141 (59)
56 (23)
23 (10)
18 (8)
0 (0)
0 (0)
0 (0)
2 (< 1)

85 (52)
29 (18)
26 (16)
20 (12)
1 (< 1)
0 (0)
0 (0)
1 (< 1)

226 (56)
85 (21)
49 (12)
38 (9)
1 (< 1)
0 (0)
0 (0)
3 (< 1)

2 (< 1)
0 (0)

0 (0)
1 (< 1)

2 (< 1)
1 (< 1)

26 (11)
1 (< 1)
4 (2)
3 (1)
2 (< 1)
0 (0)
0 (0)
19 (8)
1 (< 1)

13 (8)
6 (4)
2 (1)
3 (2)
3 (2)
1 (< 1)
0 (0)
1 (< 1)
0 (0)

39 (10)
7 (2)
6 (1)
6 (1)
5 (1)
1 (< 1)
0 (0)
20 (5)
1 (< 1)

aData are presented as n (%).

consent forms, and any advertising used to recruit patients
were approved by the appropriate institutional review board
or independent ethics committee. The trial is registered in
Clinical.Trials.gov (identifier: NCT03130465).
Outcome Variables
The primary outcome variable was time to all-cause
treatment discontinuation for aripiprazole once-monthly
400 mg or oral atypical APs. Discontinuation was defined
as interruption of treatment, or the replacement or addition
of a new AP to aripiprazole once-monthly 400 mg or the
oral AP, or loss to follow-up. Secondary clinical outcome
variables relating to relapse, Clinical Global Impressions–
Severity (CGI-S) scores, 5-item QLS (QLS-5) scores, and
hospitalizations were planned but could not be captured for
most patients (data not shown; complete list of secondary
variables provided in the Supplementary Material).
Exploratory outcome variables included patient preference
regarding AP formulation and satisfaction with current AP
treatment.
Safety
Safety outcomes included adverse events and adverse
drug reactions.
Schedules for Data Collection
Inclusion visit and retrospective data collection.
Although this study was designed to focus on prospective
data, patient recruitment difficulties necessitated a protocol
amendment, with a shift to a predominantly retrospective
approach. The following data were scheduled to be obtained
at the inclusion visit: CGI-S and QLS-5 scores by the clinician
at the inclusion visit (if the patient was included while still in
follow-up) and patient preference and satisfaction with their

current AP formulation (if the patient was included while
still in follow-up).
The following retrospective data were collected from
patient files (all information available from the index date
through the entire follow-up period and for the previous
5 years, when possible): demographic characteristics;
clinical and treatment characteristics; CGI-S score; QLS-5
score; aripiprazole once-monthly 400 mg/oral atypical AP
treatment details (eg, onset date, dosage, and injection dates),
details about other schizophrenia therapies received at the
index date, and changes in therapy up to the inclusion visit;
relapse assessment; hospitalizations and health resource use
related to schizophrenia; adverse events and adverse drug
reactions; date of AP therapy discontinuation and reasons
for discontinuation, if applicable; and patient flow between
index date and inclusion visit.
Follow-up visits. The following information was collected
at follow-up visits according to the clinical practice of the
center: CGI-S and QLS-5 questionnaires by the clinician
at each visit; changes in demographic characteristics, if
applicable; changes in clinical and treatment characteristics,
if applicable; changes in aripiprazole once-monthly 400 mg/
oral atypical AP treatment details (eg, injection dates for
aripiprazole once-monthly 400 mg, and pack-size/treatment
dates and other details for oral atypical APs) and other
schizophrenia therapies; relapse assessment; hospitalizations
and health resource use related to schizophrenia between
the previous and current visit; patient preferences and
satisfaction with their assigned AP treatment formulation
(assessed ~6 months after initiation of maintenance
treatment); adverse events and adverse drug reactions;
and end-of-study or early discontinuation information
(including date of discontinuation and reasons for early
discontinuation, if applicable).
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Figure
Time to All-Cause
for the copyrighted
2 Treatment Groups Over 12 Months
IPTW Population
(adjusted
survival curves: univariate Cox analyses; weighted sample [IPTW methodology])

Aripiprazole Once Monthly

+ Censored

Oral Atypical AP
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75

50

25

0
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Oral atypical AP
HR: oral atypical AP vs aripiprazole
once monthly

0
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Event
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Median (CI 95%)

40.5% (87)

59.5% (128)

NE (NE, NE)

142

47.9% (68)

52.1% (74)

320.0 (142.0, NE)

1.4624

(1.0532, 2.0307)

P = .0232
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Time to discontinuation (days) in the first 12 months
Patients at Risk
Aripiprazole once monthly
Oral atypical AP
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88

86

83
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79

76

74
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Abbreviations: AP = antipsychotic, HR = hazard ratio, IPTW = inverse probability of treatment weighting, NE =  not evaluable.

Sample Size Calculation
Sample size calculations were based on the following
considerations: in QUALIFY, 26.2% of young patients
treated with aripiprazole once monthly had discontinued
treatment at week 28,41 and in the Schizophrenia Trial of
Aripiprazole,42 38.7% of the oral group had discontinued at
week 26. Under these assumptions, a hazard ratio of 1.57 of
discontinuation with oral atypical APs versus aripiprazole
once monthly was estimated. Assuming a 1:1 recruitment
ratio for the present study, an overall event rate of 32.1% was
estimated. Using a multivariate Cox regression model with
a 5% significance level (2-sided Wald test), and assuming
a correlation of 0.2 between treatment cohort and other
covariates, a sample size of 604 patients (302 in each group)
was estimated to be needed to achieve 80% power.
Statistical Methods
Based on prior clinical experience,43 it was believed that
the decision to prescribe aripiprazole once-monthly 400
mg or an oral atypical AP would have been influenced by
patient characteristics and, therefore, the aripiprazole oncemonthly 400 mg and oral AP cohorts could be expected
to differ in clinically meaningful ways. An unadjusted
comparison would thus not be able to provide unbiased
evidence for the outcomes of interest, because such analyses
would be subject to confounding by disease severity.
To address this issue, an analysis was used to minimize
potential confounding and allow the observational data

collected at study sites to mimic some of the characteristics
of data from RCTs that compare treatments in balanced
groups.
The analysis of the primary objective (time to all-cause
treatment discontinuation) was performed using a weighted
sample constructed with inverse probability of treatment
weighting (IPTW) methodology and analyzed in a Cox
regression framework (key variables are denoted in Table 1).
A propensity score was first estimated for each patient using
logistic regression. The dependent variable was observed
treatment (aripiprazole once monthly or oral atypical AP);
independent variables comprised a prespecified list of
baseline variables that were hypothesized to be associated
with treatment assignment. Clinically important variables
for potential inclusion in the model were first identified
in the literature and through expert clinical advice.
Variables considered for inclusion in the model were sex,
time from schizophrenia diagnosis, number of previous
APs within the 2 years prior to the index date, number of
previous schizophrenia relapses within the 2 years prior
to the index date, age (at time of maintenance treatment
initiation), alcohol and drug abuse or dependence (at
time of maintenance treatment initiation), living situation
and family support (at time of maintenance treatment
initiation), prior nonadherence (if “improve adherence to
treatment” was checked as reason to initiate treatment at
index date), recent (3 months prior to index date) depot AP
use, and country. The final model was used to predict the
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Oral Atypical
Antipsychotic
(n = 178)
13 (7)
1 (< 1)
0
3 (2)

Total
(N = 438)
21 (5)
3 (< 1)
0
9 (2)

2 (0.77)
0
2 (0.77)
0
0

2 (1.12)
3 (1.69)
0 (0)
2 (1.12)
2 (1.12)

4 (0.91)
3 (0.68)
2 (0.46)
2 (0.46)
2 (0.46)

1 (< 1)
1 (< 1)
2 (< 1)
1 (< 1)
1 (< 1)
1 (< 1)
1 (< 1)
1 (< 1)
1 (< 1)
1 (< 1)
0

1 (< 1)
1 (< 1)
0
0
0
0
0
0
0
0
1 (< 1)

2 (< 1)
2 (< 1)
2 (< 1)
1 (< 1)
1 (< 1)
1 (< 1)
1 (< 1)
1 (< 1)
1 (< 1)
1 (< 1)
1 (< 1)

aData are presented as n (%).

bRelated to aripiprazole once-monthly injectable 400 mg or oral aripiprazole (only Abilify brand).
Abbreviation: TEAE = treatment-emergent adverse event.

probability of treatment assignment for each patient using
their clinical baseline characteristics.
In the second step, a univariate Cox regression model
was fitted to the weighted sample, using time to all-cause
treatment discontinuation as the dependent variable and
treatment cohort indicator (aripiprazole once-monthly
400 mg or daily oral atypical AP) as a covariate. Each
patient was assigned a weight equal to the inverse of the
predicted propensity, creating a pseudopopulation. In
this population, the association between the confounding
variables and treatment assignment was no longer present.
Hazard ratios with 95% confidence intervals were calculated.
Sensitivity analyses were conducted using an extended set
of demographic and clinical variables and different sample
weightings. All testing used 2-sided tests, with the criteria set
at α = .05. Missing data for covariates were not imputed. Data
for secondary variables were summarized using descriptive
statistics due to low patient numbers.
RESULTS
Patient Disposition and Baseline Characteristics
Of a total of 402 patients (185 in Italy, 166 in Spain,
and 51 in France) treated with aripiprazole once-monthly
400 mg and oral atypical APs, 337 (83.8%) were followed
retrospectively and 65 (16.2%) were followed prospectively.
Of 357 patients for whom propensity scores were derived,
215 initiated treatment with aripiprazole once-monthly 400
mg and 142 with oral atypical APs; 297 (83.2%) of these
patients were followed retrospectively and 60 (16.8%) were
followed prospectively. Baseline clinical and demographic
characteristics for the 2 treatment cohorts and the overall
patient population are summarized in Table 1.

Primary Efficacy Analysis
Reasons for study discontinuation, including reasons
for treatment discontinuation, are listed in Table 2. In
the unweighted sample, the primary reasons for study
discontinuation included completion of the 12-month
follow-up period (141 [59%] of aripiprazole oncemonthly 400 mg patients and 85 [52%] on oral atypical
APs), treatment discontinuation (56 [23%] and 29
[18%], respectively), lost to follow-up (23 [10%] and 26
[16%], respectively), and addition of a new AP drug (18
[8%] and 20 [12%], respectively). The main reason for
treatment discontinuation in both groups was voluntary
discontinuation by the patient (26 [11%] on aripiprazole
once-monthly 400 mg and 13 [8%] on oral atypical APs).
Other reasons for discontinuation included investigator
decision (1 patient [< 1%] on aripiprazole once-monthly 400
mg and 6 [4%] on oral atypical APs), lack of efficacy (4 [2%]
and 2 [1%], respectively), adherence problems (3 [1%] and 3
[2%], respectively), and tolerability problems (2 [< 1%] and
3 [2%], respectively).
During the 52 weeks, all-cause treatment discontinuation
in the IPTW sample occurred in 87 (40%) of the 215 patients
treated with aripiprazole once-monthly 400 mg and 68 (48%)
of the 142 treated with oral atypical APs (Figure 2). The
time to all-cause discontinuation was significantly different
between aripiprazole once-monthly 400 mg and oral atypical
APs in favor of aripiprazole once-monthly 400 mg, with a
hazard ratio of 1.46 (95% confidence interval, 1.05–2.03;
P = .023); this finding was confirmed by sensitivity analyses
with inclusion of additional clinical and demographic
covariates in the model. Generalizability of the results to the
full population of patients with schizophrenia, however, is
limited due to incomplete overlap of patient characteristics
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Patients, n (%)
TEAEs
Severe TEAEs
Serious TEAEs
TEAEs related to aripiprazoleb
TEAEs occurring in ≥ 0.75% of patients in either treatment group
Weight increased
Vision blurred
Anxiety
Erectile dysfunction
Somnolence
Drug-related TEAEs
Akathisia
Musculoskeletal stiffness
Weight increased
Anxiety
Dyspnea
Extrapyramidal disorder
Hyperphagia
Restlessness
Sedation
Tremor
Weight decreased

Aripiprazole OnceMonthly 400 mg
(n = 260)
8 (3)
2 (< 1)
0
6 (2)

Such et al

Secondary and Exploratory Outcome Variables
In all, 109 of 121 aripiprazole once-monthly 400 mg
patients (90%) with available data reported being “satisfied”
or “very satisfied” with their treatment after 6 months of
maintenance therapy versus 47 of 70 oral atypical AP
patients (67%, P < .001). Due to the aforementioned protocol
adjustment/lack of sufficient prospective data, results are
not reported for the secondary outcome variables.
Safety
With respect to safety, there were too few adverse events
in either treatment group to draw definitive conclusions.
Adverse events in the aripiprazole once-monthly 400 mg
group were mostly deemed to be related to treatment and
were consistent with the safety findings of previous trials
with this agent.32 The most common adverse events in
the aripiprazole once-monthly 400 mg group were weight
increase and anxiety, both of which occurred in 2 of 260
patients (< 1%) (Table 3). Severe adverse events were rare
(2 patients [< 1%] in the aripiprazole once-monthly 400 mg
group and 1 [< 1%] in the oral atypical AP group), and no
serious adverse events were reported.
DISCUSSION
There are numerous challenges when assessing the
relative value of LAIs versus oral atypical AP medications.
Research conducted to date includes RCTs, mirror-image
studies, and analyses of outcomes in actual clinical practice.
RCTs comparing LAIs and oral atypical APs are conducted
under tightly controlled conditions that may obscure
positive effects of LAIs on adherence.38 In RCTs, patients
on oral medications may receive reminders, insurance
reimbursement, free medication, or routine assessments;
these measures promote adherence and persistence and
help ensure that patients have access to their medication.
Further, a willingness to participate in an RCT may reflect
a more positive predisposition toward treatment that
could augment patient adherence with either treatment. In
these trials, which are not representative of actual clinical
practice, LAIs have not been shown to reduce the risk of
relapse compared with oral APs.
Mirror-image studies20 comparing LAI versus oral
atypical APs in the same patients in actual clinical settings
have shown that LAIs are significantly superior to oral
agents in preventing hospitalizations and reducing the
length of hospital stays; however, there are limitations to
this method of comparison as well. Mirror-image studies
retrospectively examine outcomes in patients who switch
from an oral agent to an LAI rather than the other way
around; presumably, the reason for the switch could be
inadequate response to the oral agent. This sequential
design may introduce an expectation bias that affects
outcomes after the switch.

outcomes in patients treated with LAIs versus oral atypical
APs in actual clinical practice have been performed. In
an analysis of records of ~30,000 Swedish patients with
schizophrenia, those treated with LAIs had substantially
lower risks of rehospitalization and treatment failure
(defined as rehospitalization, suicide attempt, treatment
discontinuation/switch to another agent, or death) compared
with oral agents.44 However, the vast majority of patients on
an LAI were receiving risperidone (3,021 vs 1,042 patients
on paliperidone palmitate once monthly), and none
were on aripiprazole once-monthly 400 mg. Similarly, an
observational study11 involving 2,588 consecutive patients
following a first-time diagnosis of schizophrenia in Finland
(mean age of 37.8 years) showed that depot agents were
associated with a significantly lower risk of rehospitalization
versus oral agents (adjusted hazard ratio = 0.36; 95%
CI, 0.17–0.75; P = .007). Again, this study11 did not involve
any patients on aripiprazole once-monthly 400 mg.
In an analysis of US claims data by Yan et al,45 treatment
with aripiprazole once-monthly 400 mg was associated with
significantly improved adherence and a significantly longer
time to treatment discontinuation compared with an oral
atypical AP. This analysis, however, included any patient
with ≥ 1 inpatient or ≥ 2 outpatient claims for schizophrenia.
It did not focus on benefits of early treatment and did not
evaluate symptom management or functional status in the
context of observed improvements in adherence.45
The present study was specifically designed to evaluate
the benefits of aripiprazole once-monthly 400 mg
compared with oral atypical APs with respect to treatment
persistence and clinical outcomes in patients with early stage
schizophrenia who were being treated in actual clinical
practice rather than a research setting. We were unable to
recruit sufficient numbers of patients on aripiprazole oncemonthly 400 mg and oral atypical APs. As a result, the
trial shifted from a prospective to a primarily retrospective
approach, with an emphasis on treatment persistence rather
than outcomes.
Results from the present analysis suggest that in a
naturalistic setting, younger patients with recent-onset
schizophrenia who were treated with aripiprazole oncemonthly 400 mg tended to discontinue treatment later
than those treated with oral atypical APs and that patient
satisfaction was higher with aripiprazole once-monthly
400 mg versus oral atypical AP therapy. These findings
are consistent with the concept that use of LAIs may be
beneficial in early stage patients, who have been shown
to be prone to early treatment discontinuation.11 There
were insufficient data to draw conclusions regarding the
secondary clinical variables or safety; however, there were
no unexpected safety findings.
Regarding the primary endpoint, our results were aligned
with those of Song et al,46 who reported that patients on
aripiprazole once-monthly 400 mg had a significantly
lower risk of discontinuing therapy versus those on oral
atypical APs. Our results also aligned with a meta-analysis
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SUPPLEMENTARY TEXT

METHODS
Secondary Outcome Variables
Secondary outcome variables included: treatment discontinuation rate and reasons for discontinuation;
relapse rate within first 12 months after maintenance treatment initiation (relapse defined as mental
health-related hospitalization, ≥2-point deterioration in Clinical Global Impression–Severity (CGI-S)
score, increase in level of psychiatric care, deliberate self-injury, or suicidal or homicidal ideation,
violent behavior, or substantial worsening of functionality based on clinician judgement); change over
time in CGI-S score; change over time in the 5-item QLS (QLS-5) score; all-cause hospitalization rate
in first 12 months after initiation of AOM 400 or oral atypical AP maintenance therapy; mental
health-related hospitalization rate in the first 12 months after initiation of AOM 400 or oral atypical
AP maintenance therapy; health resource use related to schizophrenia in first 12 months after
initiation of maintenance therapy; and potential differences in the aforementioned variables according
to type of previous AP and newly initiated daily oral atypical APs.

2

It is illegal to post this copyrighted PDF on any website. ♦ © 2021 Copyright Physicians Postgraduate Press, Inc.

