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ABSTRACT

Objective: To evaluate the efficacy and tolerability of a once-
monthly intramuscular (IM) depot formulation of the dopamine
partial agonist aripiprazole as maintenance treatment in adults
meeting DSM-IV-TR schizophrenia criteria.

Method: The study was conducted from July 2008 until February
2011. Subjects requiring chronic treatment with an antipsychotic
entered a 4- to 12-week oral stabilization phase and received oral
aripiprazole (10-30 mg/d). Subjects meeting stability criteria for
4 weeks entered an IM-depot stabilization phase in which they
received 400-mg aripiprazole-IM-depot injections every 4 weeks
(single decrease to 300 mg permitted) with coadministration of
oral aripiprazole tablets in the first 2 weeks. Subjects meeting
stability criteria for 12 consecutive weeks were randomly assigned
(2:1) to aripiprazole-IM-depot or placebo during a 52-week,
double-blind maintenance phase. The primary outcome measure
was time to exacerbation of psychotic symptoms/impending
relapse (event). Safety and tolerability were also assessed.

Results: 710 patients entered oral stabilization, 576 progressed
to IM-depot stabilization, and 403 were randomly assigned to
double-blind treatment. The study was terminated early because
efficacy was demonstrated by the preplanned interim analysis
(conducted after 64 events). Time to impending relapse was
significantly delayed with aripiprazole-IM-depot treatment
compared with placebo in both the interim analysis and the
final analysis (P<.0001, log-rank test). The hazard ratio (placebo/
aripiprazole-IM-depot) at final analysis was 5.03 (95% Cl, 3.15—
8.02). The rate of impending relapse was significantly lower with
aripiprazole-IM-depot than placebo at endpoint (final analysis,
10.0% [n=27/269] vs 39.6% [n=53/134]). Improvements in
Clinical Global Impressions-Severity of lliness scale and Positive
and Negative Syndrome Scale total scores were maintained
with aripiprazole-IM-depot treatment but showed significant
worsening with placebo (change from double-blind baseline,
P<.0001 for aripiprazole-IM-depot vs placebo). The most
common treatment-emergent adverse events (occurring

in > 5% of aripiprazole-IM-depot subjects and greater than
placebo) were insomnia, tremor, and headache.

Conclusions: Aripiprazole-IM-depot significantly delayed time to
impending relapse compared with placebo and appears to be a
well-tolerated maintenance treatment option for schizophrenia.
Trial Registration: ClinicalTrials.gov identifier: NCT00705783
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S chizophrenia is a chronic condition, and mainte-
nance treatment with antipsychotics is a key feature
of long-term management. Medication adherence, a factor
substantially overestimated by both patients and physicians,
is an important element in treatment success."? Rates of
nonadherence to antipsychotic medication are high and are
associated with a significantly increased risk of relapse and
hospitalization,? resulting in high health care costs—in part,
due to the increased costs associated with hospitalization.*
Nonadherence also represents a barrier to patient recovery.>®
In addition, discontinuation of medication is the largest
predictor of relapse risk in schizophrenia.”® Long-acting
injectable antipsychotics relieve patients from the daily need
to take medication and subsequently have the potential to
improve adherence.® Furthermore, failure to attend an injec-
tion visit serves as a signal for treatment nonadherence.’
Aripiprazole has a unique pharmacology with partial ago-
nist activity at dopamine D,/Dj; receptors, associated with a
low risk of hyperprolactinemia, and partial agonist activity at
5-HT,  receptors'®!! and antagonist activity at 5-HT, , recep-
tors.!?!3 Oral aripiprazole has demonstrated a low potential
for metabolic disturbances,!*!* an important consideration
given the high rates of medical morbidity and mortality in
schizophrenia.!® The long-term efficacy and safety profile of
oral aripiprazole thus suggests that a long-acting injectable
formulation of aripiprazole would be a suitable long-term
treatment option in schizophrenia. Aripiprazole depot is a
lyophilized powder of aripiprazole; the aripiprazole mol-
ecule is unmodified. Following reconstitution with water,
the depot formulation is administered as a suspension into
the gluteal muscle. Aripiprazole is then absorbed gradually
from the muscle over time, resulting in plasma levels that
are consistent with those of the oral product.!” The safety
and tolerability of aripiprazole-IM-depot when transitioning
from oral aripiprazole have been previously demonstrated.'®
Furthermore, intramuscular injections resulted in sustained
concentrations of aripiprazole for more than 1 month, with
the achieved steady-state concentrations being comparable
to those of the once-daily oral aripiprazole formulation.'8
Here, we report the efficacy and safety of maintenance
therapy with an IM-depot formulation of aripiprazole from
a 52-week, randomized, double-blind, placebo-controlled
study in patients with schizophrenia. The primary outcome
measure was time to impending relapse (clinical worsening,
psychiatric hospitalization, increased risk of suicide, or
violent behavior) in subjects who were stabilized on treat-
ment with aripiprazole-IM-depot for at least 12 weeks and
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Intramuscular Aripiprazole as Maintenance Treatment

® QOral aripiprazole is an effective maintenance treatment
for schizophrenia and has a favorable long-term safety
profile with a low potential for metabolic side effects.

® |ong-acting injectable antipsychotics offer an alternative
to oral treatment and relieve patients from the daily
need to take medication.

® The new IM-depot formulation of aripiprazole is effective
for preventing relapse in schizophrenia and represents an
alternative treatment option with a safety profile similar
to oral aripiprazole.

then randomly assigned to either aripiprazole-IM-depot
or placebo.

METHOD

Patients

Patients were individuals 18-60 years of age requiring
chronic antipsychotic treatment who could understand
protocol requirements and provide informed written con-
sent. Enrolled subjects had a diagnosis of schizophrenia, as
defined by the Diagnostic and Statistical Manual of Mental
Health Disorders, Fourth Edition, Text Revision (DSM-
IV-TR) criteria, for at least 3 years (to exclude first-episode
patients) and a history of symptom exacerbation or relapse
when not receiving antipsychotic treatment.

Key exclusion criteria included a DSM-IV-TR diagnosis
other than schizophrenia, any clinically significant medi-
cal or neurologic disorder, and any medically significant
abnormal laboratory test or electrocardiogram (ECG)
results at screening. Subjects considered refractory to anti-
psychotic treatment by history or responsive to clozapine
treatment were excluded. In accordance with the Declara-
tion of Helsinki, the ethics committee at each site approved
the protocol. The study is registered with ClinicalTrials.gov
(identifier: NCT00705783).

Study Design

This multicenter study (108 centers in the United States,
Mexico, Argentina, Bulgaria, Romania, Serbia, Slovakia,
Russia, India, Taiwan, Malaysia, and the Philippines) was
conducted from July 2008 until February 2011. The study
consisted of a screening phase and 4 treatment phases. Eli-
gibility was determined during the screening phase (2-42
days). In the oral conversion phase (phase 1, 4-6 weeks),
subjects not already on aripiprazole monotherapy were cross-
titrated during weekly visits from other antipsychotic(s) to
oral aripiprazole monotherapy. Aripiprazole was initiated
at 5 mg/d for the first week, then increased to 10 mg/d in
the second week, while the same dose of the previous anti-
psychotic was maintained; in weeks 3 and 4, the dose of the
previous antipsychotic was tapered down, and the antipsy-
chotic was discontinued at the end of week 4, 5, or 6. In the
oral stabilization phase (phase 2, 4-12 weeks), subjects were
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assessed biweekly and stabilized on treatment with oral ari-
piprazole (10-30 mg/d). Stability was defined as meeting all
of the following criteria for 4 consecutive weeks (2 consecu-
tive visits 2 weeks apart):

1. Outpatient status

2. Positive and Negative Syndrome Scale (PANSS)"
total score <80

3. Lack of specific psychotic symptoms on the PANSS,
as measured by a score of <4 on each of the
following items: conceptual disorganization, suspi-
ciousness, hallucinatory behavior, unusual thought
content

4. Clinical Global Impressions-Severity of Illness
(CGI-S)? score <4 (moderately ill)

5. Clinical Global Impression for Severity of Suicidality
(CGI-SS)?! score <2 (mildly suicidal) on part 1 and
<5 (minimally worsened) on part 2

Patients meeting all of the stability criteria in the oral
stabilization phase were assigned to single-blind aripiprazole-
IM-depot (400 mg) in the IM-depot stabilization phase
(phase 3, 12-36 weeks). Oral aripiprazole (10-20 mg/d)
was continued for the first 2 weeks following the initial
IM-depot dose to maintain therapeutic plasma concentra-
tions of antipsychotic medication and to ensure a smooth
transition between the oral and the extended-release formu-
lation. During IM-depot stabilization, patients could have a
single decrease to aripiprazole 300 mg based on tolerabil-
ity and could have their dose increased back to 400 mg for
symptomatic control, if needed. Subjects who met stability
criteria (as defined above) on single-blind aripiprazole-IM-
depot for 12 consecutive weeks were randomly assigned 2:1
to maintenance treatment (phase 4, up to 52 weeks) with
aripiprazole-IM-depot at the dose they were receiving (400
or 300 mg) or placebo-IM-depot. Aripiprazole-IM-depot
and placebo-IM-depot were administered every 4 weeks and
injected into the gluteal muscle in an alternating fashion.

Antidepressants and mood stabilizers were prohibited
throughout the study and were washed out during screen-
ing, as appropriate. Antipsychotics other than aripiprazole
were prohibited throughout the study; subjects receiving
other antipsychotics were tapered off during the conversion
phase. Benzodiazepines (maximum 6 mg/d) and anticholin-
ergics (<4 mg/d benztropine or equivalent) were permitted,
although not within 8 hours or 12 hours, respectively, of
rating scale assessments.

Assessments

The primary outcome measure was time to exacerba-
tion of psychotic symptoms/impending relapse, defined as
meeting any or all of the following 4 criteria at any time
during phase 4.

1. Clinical worsening as defined by CGI-Improvement

score of 25 and an increase on any of 4 indi-
vidual PANSS items (conceptual disorganization,
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hallucinatory behavior, suspiciousness, or unusual
thought content) to a score >4 with an absolute
increase of =2 on that specific item since randomiza-
tion or an increase >4 on these PANSS items and an
absolute increase of >4 on the combined score
of these items since randomization

2. Hospitalization due to worsening of psychotic
symptoms

3. Risk of suicide as defined by CGI-SS score of 4
(severely suicidal) or 5 (attempted suicide) on part 1
or a score of 6 (much worse) or 7 (very much worse)
on part 2

4. Violent behavior resulting in clinically significant
self-injury, injury to another person, or property
damage

The key secondary endpoint was the proportion of sub-
jects meeting impending relapse criteria in phase 4. Other
secondary efficacy assessments included mean change from
double-blind baseline to endpoint in PANSS total score and
mean change from baseline to endpoint in CGI-S score.

Safety was assessed by adverse event (AE) reporting,
clinical laboratory tests (hematology and fasting clinical
chemistry), urinalysis, 12-lead ECG, vital signs, injection-
site evaluation, and physical examination. In addition,
body weight and serum prolactin concentrations were
monitored. The following scales were used to assess extrapy-
ramidal symptoms (EPS): Abnormal Involuntary Movement
Scale (AIMS),?? Simpson-Angus Scale (SAS),* and Barnes
Akathisia Rating Scale.?* Intensity of injection pain was
assessed using a visual analog scale (VAS; 0=no pain to
100 = unbearably painful).

Interim Analysis and Conditions for Early Termination

The study included 2 prespecified interim analyses con-
ducted by an Independent Data Monitoring Committee
(IDMC) to assess efficacy, performed at approximately 50%
and 75% of impending relapses for all randomized subjects.
On the basis of advice from regulatory authorities, results
needed to demonstrate statistically significant effects in a
series of 4 sensitivity analyses. The IDMC could discon-
tinue the study for ethical reasons, most notably continued
exposure to placebo, if efficacy was established (at a signifi-
cance level of .001) at the preplanned first interim analysis
(64 events).

Statistical Analyses

Time to impending relapse from randomization date
was plotted on Kaplan-Meier curves and compared using a
log-rank test. The hazard ratio (HR) (placebo/aripiprazole-
IM-depot) and its 95% confidence intervals (CIs) were
derived from the Cox proportional hazard model, with treat-
ment as factor in the model.

Changes in PANSS total score, CGI-S score, and EPS
rating scale scores were analyzed using an analysis of
covariance (ANCOVA) model, with terms for treatment
and baseline value as a covariate for both last-observation-
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carried-forward (LOCF) and observed-case (OC) datasets.
Time to discontinuation due to all reasons other than ter-
mination of the study by the sponsor was also plotted on
Kaplan-Meier curves and compared using the log-rank test.
Changes in weight were analyzed using ANCOVA, with
terms for treatment and baseline value as a covariate. Inci-
dences of weight gain >7% were compared using the x? test.
Other safety endpoints were summarized using descriptive
statistics.

RESULTS

Patient Disposition and Characteristics

Of 1,025 screened patients, 843 were enrolled in the study,
and 403 patients were randomly assigned to double-blind
treatment in phase 4 (aripiprazole-IM-depot, n=269; pla-
cebo, n=134; Figure 1). On the basis of the results of the
preplanned interim analysis conducted after 64 relapse
events, the IDMC determined that the primary endpoint had
been achieved and that there were no safety issues of particu-
lar concern. Thus, the study was terminated early to avoid
continued exposure to placebo, and all patients were brought
in for a final visit. As such, the main reason for discontinua-
tion from all study phases was early study termination: 237
patients (58.8%) discontinued during double-blind treat-
ment due to this early termination. Baseline demographic
and disease characteristics of randomized subjects were
similar between treatment groups (Table 1).

Treatment Exposure

Of the patients who received aripiprazole-IM-depot
(n=576), 33.7% (n=194) received at least 7 injections (6
months) and 8.9% (n=51) received at least 13 injections (12
months) of aripiprazole-IM-depot during phases 3 and 4. The
mean dose of oral aripiprazole during the oral stabilization
phase was 19.2 mg/d in enrolled (n=709) and randomized
patients (n=403). During the aripiprazole-IM-depot stabili-
zation phase, 88.6% of randomized patients (ie, those who
would receive aripiprazole-IM-depot in the double-blind
phase) received IM-depot 400 mg. Of those randomized to
aripiprazole-IM-depot, 96.3% started on and continued to
receive 400 mg with no change in dose.

Efficacy

Time to impending relapse was significantly delayed with
aripiprazole-IM-depot compared with placebo in the final
analysis (Figure 2A). Relapse rates were also significantly
lower with aripiprazole-IM-depot than placebo at the final
analysis time point (80 events; 10.0% [n=27/269] vs 39.6%
[n=53/134]; HR=5.03; 95% ClI, 3.15-8.02). Similar results
were observed at the interim analysis, with a significantly
longer time to impending relapse with aripiprazole-IM-depot
compared with placebo (log-rank test, P<.0001) and signifi-
cantly lower relapse rates with aripiprazole-IM-depot (9.6%;
n=22/230) than placebo (36.8%; n=42/114; HR=4.72,
95% CI, 2.81-7.94). In the final analysis, reasons for relapse
were as follows (aripiprazole-IM-depot vs placebo): clinical
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Figure 1. Patient Disposition Throughout the Study, Enrolled Sample

Screening (up to 42 d)
(n=1,025)
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| ] Withdrew consent, n = 24
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Entered directly Oral conversion Lack of efficacy (with/without AE), n = 21
Phase 1 (4-6 wk) into phase 2 (n=633) Other,n =10
(n=210)

Discontinued: n =134
Sponsor discontinued study,® n = 42

i_—_
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Lost to follow-up, n =7
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Aripiprazole-IM-depot
stabilization (n = 576)

Discontinued: n =173

Sponsor discontinued study,® n = 86
Lost to follow-up, n =11

Phase 4 (52 wk)
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double-blind treatment
(n=403)

Withdrew consent, n = 29

AE,n=17

Lack of efficacy (with/without AE), n =13
Other,n=17

'

Aripiprazole-IM-depot
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|
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|
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Completed Sponsor Discontinued: n = 67 (24.9%)
52 weeks of discontinued AE, n =9 (3.3%)
treatment study due Impenging re:apse (witn AE),n=11 (4.1%)
L Impending relapse (without AE), n = 16 (5.9%)
befo.re e‘?rly . to, positive . Subject w?thdrew consent, n = 14 (5.2%)
termination: interim analysis: Other, n =17 (6.3%)
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Completed Sponsor Discontinued: n = 73 (54.5%)
52 weeks of discontinued AE, n =5 (3.7%)
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3Sponsor discontinued study as efficacy was demonstrated in the preplanned interim analysis.

bIncludes 1 patient who was enrolled but did not take aripiprazole.
Abbreviations: AE =adverse event, IM = intramuscular.

Table 1. Baseline Demographic and Disease Characteristics,
Randomized Sample

Aripiprazole-IM- Placebo
Characteristic Depot (n=269) (n=134)
Age, mean (SD), y 40.1 (11.0) 41.7 (10.5)
Sex, n (%) male 162 (60.2) 79 (59.0)
Race, n (%)
White 152 (56.5) 92 (68.7)
Black or African American 59 (21.9) 22 (16.4)
Asian 45 (16.7) 13 (9.7)
Other 13 (4.8) 7(5.2)
BMI, mean (SD), kg/mz 28.1(6.9) 29.5(7.5)
Age at first diagnosis, mean (SD), y 25.8 (8.3) 26.5 (8.8)

Abbreviations: BMI =body mass index, IM =intramuscular.

worsening according to CGI/PANSS, 74.1% (n=20/27) vs
86.8% (n=46/53); hospitalization, 25.9% (n="7/27) vs 9.4%
(n=5/53); suicide risk, 3.7% (n=1/27) vs 1.9% (n=1/53);
and violent behavior, 3.7% (n=1/27) vs 7.5% (n=4/53).
Overall time to study discontinuation from double-
blind treatment due to all reasons other than termination
of the study by the sponsor was significantly delayed with
aripiprazole-IM-depot compared with placebo (Figure 2B),
with discontinuation rates of 24.9% vs 54.5%, respectively.
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Mean PANSS total scores improved during the oral and
aripiprazole-IM-depot stabilization phases. There were
significant mean increases from double-blind baseline
for those randomly assigned to placebo (+11.6) vs those
patients randomly assigned to aripiprazole-IM-depot
(+1.4; P<.0001; Figure 3). Significant differences in mean
PANSS total score between aripiprazole-IM-depot and
placebo were observed as early as week 2 and were con-
sistently observed at all subsequent time points. Similar
results were observed for CGI-S scores. In the random-
ized patient sample, CGI-S scores decreased from the oral
stabilization phase baseline (3.4) through to the end of oral
stabilization (3.1) and showed further improvement in the
IM-depot stabilization phase (2.9). The mean change in
CGI-S (LOCEF) score during double-blind treatment was
statistically significantly in favor of aripiprazole at week 52
(0.1 vs 0.7; P<.0001) and at every assessment from week
4 onward.

Safety and Tolerability

Treatment-emergent AEs during phases 3 and 4 are
shown in Table 2. During double-blind treatment, the most
common treatment-emergent AEs (occurring in >5% of

JClin Psychiatry 73:5, May 2012
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Figure 2. Time From Randomization to Impending Relapse During Double-Blind Treatment (A) and Time to Discontinuation
From Double-Blind Treatment Due to All Reasons Other Than Study Termination (B)

A.Time to Impending Relapse
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No. of Subjects at Risk
Aripiprazole-IM-depot 269 244 201 186 153 130 104 76 63 54 44 36 30 23
Placebo-IM-depot 134 118 85 68 53 45 37 27 22 14 12 9 5 3

B. Time to Study Discontinuation (for reasons other than study termination)

1.0
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0.6

0.4+

0.2+

Proportion of Subjects Free of Event

— Aripiprazole-IM-depot

Log-rank test: P <.0001 -- Placebo-IM-depot

0.0 T T T T T T T T T T T T 1
0 28 56 84 112 140 168 196 224 252 280 308 336 364
Days From Randomization
No. of Subjects at Risk
Aripiprazole-IM-depot 269 244 201 186 153 130 104 76 63 54 44 36 30 23
Placebo-IM-depot 134 118 85 68 53 45 37 27 22 14 12 9 5 3

Abbreviation: IM = intramuscular.

aripiprazole-IM-depot subjects and greater than placebo)
were insomnia, headache, and tremor.

Serious treatment-emergent AEs occurred in 1.4% and
4.3% of patients during oral and IM-depot stabilization,
respectively. In the double-blind treatment phase, seri-
ous AEs were reported by 4.1% of aripiprazole-IM-depot
patients and 6.7% of placebo patients. The only serious AEs
reported by > 1% of patients in either group were psychotic
disorder (1.5% in aripiprazole-IM-depot vs 3.0% placebo
patients) and schizophrenia (0.7% aripiprazole-IM-depot
patients vs 1.5% placebo). Other serious AEs reported in the
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randomized phase were generally resolved without medical
consequence.

Overall discontinuations due to treatment-emergent
AEs were low, occurring in 3.0% (n=21/709) and 4.9%
(n=28/576) of patients (safety sample) during oral and
IM-depot stabilization, respectively. During double-blind
treatment, 7.1% (n=19/269) of aripiprazole-IM-depot and
13.4% (n=18/134) of placebo patients discontinued due to
treatment-emergent AEs. Two deaths were reported during
the study: 1 during IM-depot stabilization (coronary artery
insufficiency) and 1 patient receiving aripiprazole-IM-depot
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Figure 3. PANSS Total Scores (LOCF) Over the Course of Treatment (phase 4 efficacy sample)?
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Oral stabilization phase baseline PANSS total score: 65.1; aripiprazole-IM-depot stabilization phase baseline PANSS total score: 58.8; double-blind

baseline PANSS total scores: aripiprazole-IM-depot, 54.5; placebo, 54.4.

*P<.05, ¥*¥P<.001, ***P<.0001 vs placebo-IM-depot for adjusted mean change from double-blind baseline.
Abbreviations: IM =intramuscular, LOCF =last observation carried forward, PANSS = Positive and Negative Syndrome Scale.

Table 2. Treatment-Emergent Adverse Events Occurring in
> 5% of Patients Receiving Aripiprazole-IM-Depot During
Any Phase, Treatment Phase Safety Sample, n (%)

Phase 3 Phase 4
(stabilization) (double-blind treatment)

Aripiprazole-IM-  Aripiprazole-IM-  Placebo
Adverse Event Depot (n=576) Depot (n=269) (n=134)
Any adverse event 345 (59.9) 170 (63.2) 83 (61.9)
Akathisia 36 (6.3) 15 (5.6) 8(6.0)
Anxiety 38 (6.6) 16 (5.9) 10 (7.5)
Headache 34 (5.9) 16 (5.9) 7 (5.2)
Injection-site pain 34 (5.9) 8(3.0) 5(3.7)
Insomnia 46 (8.0) 27 (10.0) 12 (9.0)
Tremor 21(3.6) 16 (5.9) 2(1.5)
Weight increased 40 (6.9) 26 (9.7) 13 (9.7)

Abbreviation: IM = intramuscular.

(pancreatic carcinoma) during double-blind treatment. Both
events were considered to be unrelated to study treatment
by the respective investigators. Four suicide-related AEs
were reported during double-blind treatment. Three (1.1%)
aripiprazole-IM-depot patients experienced suicidal ide-
ation, and 1 (0.4%) aripiprazole-IM-depot patient attempted
suicide.

Injections of aripiprazole-IM-depot were generally well
tolerated (see Table 2, injection-site pain). Mean intensity of
injection pain, measured with a 100-point VAS, was minimal
during depot stabilization; reductions were observed from the
first (6.1) to the last (4.9) injection. VAS scores also showed
minimal pain during the double-blind treatment phase,
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and reductions were reported from first to last injection by
both aripiprazole-IM-depot (5.1/4.0) and placebo (5.1/4.9)
subjects. Following the first injection in the IM-depot sta-
bilization phase, investigators” evaluations rated redness,
swelling, induration, and pain as absent in the majority of
patients (73.8%-95.8%; n =568 evaluable subjects follow-
ing first injection). Investigator ratings during double-blind
treatment were similar between aripiprazole-IM-depot and
placebo. Injection-site induration was reported more fre-
quently in aripiprazole-IM-depot patients (1.9%, n=>5/269)
than in placebo patients (0%).

The incidence of potentially clinically relevant prolactin
elevation (>upper limit of normal) during double-blind
treatment was lower with aripiprazole-IM-depot than pla-
cebo (1.9% vs 7.1%). The incidence of potentially clinically
relevant changes in vital signs, orthostatic hypotension, and
ECG parameters was similar between treatment groups
during double-blind treatment, as was the mean change in
QTc intervals.

During double-blind treatment, 14.9% of aripiprazole-
IM-depot and 9.7% of placebo patients experienced
treatment-emergent EPS AEs (akathisia [5.6% vs 6.0%],
dyskinetic [0.7% vs 1.5%], dystonic [1.9% vs 1.5%], parkin-
sonism [8.2% vs 3.0%], and residual [0.4% vs 0.0%]). There
was 1 report of tardive dyskinesia during double-blind treat-
ment in a patient receiving placebo. The mean changes in
AIMS movement score (—0.02 vs —0.02; P=.957), SAS total
score (—0.02 vs —0.06; P=.689), and Barnes Akathisia Rating
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Table 3. Incidence of New-Onset Metabolic Abnormalities
During Exposure to Aripiprazole-IM-Depot: Shift in
Metabolic Parameters From Normal at Baseline to

High, n/N (%)?

Phase 3 Phase 4

(stabilization) (double-blind treatment)

Aripiprazole- Aripiprazole-
Metabolic Parameter IM-Depot IM-Depot Placebo
Glucose 11/337 (3.3) 7/157 (4.5) 2/80 (2.5)
Total cholesterol 9/313 (2.9) 4/155 (2.6) 2/63(3.2)
HDL-cholesterol 59/364 (16.2) 22/170 (12.9) 9/83 (10.8)
LDL-cholesterol 4/206 (1.9) 0/109 (0) 0/47 (0)
Triglycerides 16/330 (4.8) 12/156 (7.7) 6/67 (9.0)

*Shifts from normal to high values in fasting metabolic parameters
were defined as follows: glucose, <100 mg/dL to =126 mg/dL; total
cholesterol, <200 to =240 mg/dL; HDL-cholesterol, >40 to <40
mg/dL; LDL-cholesterol, <100 to>160 mg/dL, triglycerides,
<150 mg/dL to>200 mg/dL.

Abbreviations: HDL = high-density lipoprotein, IM = intramuscular,
LDL =low-density lipoprotein, n=number of reported subjects,

N =number of evaluated subjects.

Scale global score (0.02 vs —0.02; P=.303) during double-
blind treatment were not significantly different between
aripiprazole-IM-depot and placebo at week 52 (LOCEF).
A total of 16.7% of patients in the aripiprazole-IM-depot
group received anticholinergic agents for the alleviation of
EPS during double-blind treatment, compared with 10.4%
in the placebo group.

Mean weight changes during the oral and IM-depot
stabilization phases were 0.1 kg and —0.2 kg, respectively.
During double-blind treatment, mean change in body
weight from double-blind baseline to last visit was —0.2 kg
(n=267) for aripiprazole-IM-depot and —0.4 kg (n =134) for
placebo (P=.812, LOCF analysis). The incidence of clinically
significant weight gain (=7% increase from baseline) was
0.9% during oral stabilization, 5.4% during IM stabilization,
and 6.4% and 5.2% for aripiprazole-IM-depot and placebo,
respectively, during double-blind treatment (LOCF). The
incidence of potentially clinically significant new-onset
metabolic abnormalities was similar between aripiprazole-
IM-depot and placebo (Table 3).

DISCUSSION

Results from this randomized, double-blind, placebo-
controlled study showed that aripiprazole-IM-depot is an
effective maintenance treatment option in schizophrenia.
Time to impending relapse and all-cause discontinuation
(other than early termination of the study) for aripiprazole-
IM-depot was significantly longer than with placebo, whereas
relapse rates were significantly lower for patients receiving
aripiprazole-IM-depot than for those receiving placebo. Dis-
continuations due to AEs were low and similar to placebo.
Thus, aripiprazole-IM-depot offers a new long-acting anti-
psychotic treatment option.

When evaluating the risk-benefit profile of long-acting
injectable antipsychotics, consideration should be given to
potential AEs such as EPS, especially tardive dyskinesia,
and metabolic disturbances, as these can have lasting long-
term health consequences. Reported rates of akathisia were
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low across treatment phases and lower than with placebo
during double-blind treatment, and there were no signifi-
cant differences from placebo on movement disorder scales.
Weight changes and the onset of new metabolic abnormali-
ties were low with aripiprazole IM injections and similar to
those observed with placebo. Furthermore, the metabolic
profile of aripiprazole-IM-depot was similar to that of oral
aripiprazole.>?®

Although there are inherent limitations in comparing
results between trials using different methodologies and
of differing durations, the impending relapse rates with
aripiprazole-IM-depot compared with placebo reported here
(10% vs 40%) were similar to those observed with paliperi-
done palmitate (18% vs 48% for placebo) in a double-blind,
placebo-controlled study of similar design to evaluate the
benefits of an atypical long-acting injectable antipsychotic
in delaying time to relapse in schizophrenia.”” Prospective
comparative analyses are needed to better understand the
potential differences in overall risk-benefit profile of the
2 agents.

The risk-benefit profile of long-acting antipsychotic agents
compared to oral agents should also be considered when
making treatment decisions. A systematic meta-analysis of
long-term studies of both typical and atypical depot anti-
psychotics concluded that depot medication was associated
with clinically meaningful reductions in relapse rates com-
pared with oral antipsychotic treatment in outpatients with
schizophrenia®; similarly, an epidemiologic study conducted
in Finland (n =2,588)% strongly favored the benefits of long-
acting agents versus oral agents. In contrast, a recent study
conducted in the US Veterans Affairs system (n=369) showed
that the rate of hospitalization with the long-acting injectable
risperidone (39%) was not superior to the rate with oral anti-
psychotics (45%).%° The benefits of preventing relapse in the
context of reducing disease progression are important to con-
sider in terms of potential benefits of long-acting agents.

Some methodological differences may account for the lack
of consistent results when comparing the efficacy of depot
and oral antipsychotics. Alternatively, patient selection may
be one factor, as patient participation in a clinical trial may
lead to biased selection of relatively adherent patients, thereby
diminishing the likelihood of finding differences between
antipsychotic formulations. An additional factor may be
a study’s length; recent evidence shows that differences in
efficacy between oral and depot antipsychotics emerge over
time.*!? Moreover, participation in a clinical trial program
involving regular symptom assessment might also reduce
rates of nonadherence by providing for more careful overall
management and monitoring. Ultimately, the decision to use
a long-acting agent should be made on the basis of evidence,
clinical judgment, and the individual needs of each patient.

The limitations of this study include the requirement
that all patients be stabilized on aripiprazole-IM-depot for
at least 12 weeks prior to randomization may have resulted
in a patient population different from that of clinical prac-
tice. Interpretation of study findings should consider the
entry criteria used, such as duration of illness of at least
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3 years and no requirement for a maximum time from last
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