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Objective: A 26-week, double-blind, placebo-
controlled relapse prevention study of aripiprazole
was designed a priori with a prospective, 74-week,
double-blind, placebo-controlled extension phase.
Efficacy and tolerability of aripiprazole for relapse
prevention in bipolar I disorder was, therefore,
evaluated for 100 weeks.

Method: Patients with DSM-IV bipolar I disor-
der, recent manic or mixed episode, received open-
label aripiprazole 15 or 30 mg/day (started at 30
mg/day) for 6 to 18 weeks. Patients achieving sta-
bilization (Young Mania Rating Scale score < 10
and Montgomery-Asberg Depression Rating Scale
score < 13 for 6 consecutive weeks) entered the
double-blind phase, at which point they were ran-
domly assigned to double-blind treatment with
aripiprazole or placebo for 26 weeks. The primary
endpoint was time to relapse for any mood episode.
Patients who completed the 26-week stabilization
continued in a double-blind fashion with aripipra-
zole or placebo for an additional 74 weeks and
were monitored for relapse, efficacy, and tolerabil-
ity. The study was conducted from March 2000 to
June 2003.

Results: In total, 161 patients met the stabili-
zation criteria and were randomly assigned to ari-
piprazole (N = 78) or placebo (N = 83). At 100
weeks, time to relapse was significantly longer
with aripiprazole (N = 7) than placebo (N = 5; haz-
ard ratio = 0.53 [p = .011; 95% CI = 0.32 to 0.87]);
however, a further 24 patients had discontinued due
to study closure. Aripiprazole was superior to pla-
cebo in delaying time to manic relapse (p = .005;
hazard ratio = 0.35 [95% CI =0.16 to 0.75]); how-
ever, no significant differences were observed
in time to depressive relapse (p = .602; hazard
ratio = 0.81 [95% CI = 0.36 to 1.81]). The adverse
events reported during 100 weeks of treatment with
aripiprazole versus placebo (= 5% incidence and
twice placebo rate) were tremor, akathisia, dry
mouth, hypertension, weight gain, vaginitis, abnor-
mal thinking, pharyngitis, and flu syndrome. Mean
weight change from baseline to 100 weeks (last
observation carried forward) was +0.4 = 0.8 kg
with aripiprazole and —1.9 + 0.8 kg with placebo.
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Conclusions: Over a 100-week treatment
period, aripiprazole monotherapy was effective
for relapse prevention in patients who were initially
stabilized on aripiprazole for 6 consecutive weeks,
and it maintained a good safety and tolerability
profile.
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T he persistent, episodic nature of bipolar disorder
means that the majority of patients can expect a
lifelong course of recurrent acute episodes, in addition to
residual symptoms in the intervening periods. Recurrence
rates can reach up to 49% within 2 years of recovery from
an initial episode,' and polarity of the index episode tends
to predict the polarity of relapse, with increasing episodes
escalating the risk for recurrence.” The fluctuating course
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of bipolar disorder has a significant negative impact on
annual income, job status, social interactions, and recre-
ational activities.>* Thus, effective maintenance therapy is
essential, and acute management must anticipate the lon-
gitudinal course of the illness.

Treatment selection should consider the available clini-
cal data from large, well-designed studies, and clinical
recommendations exist based on such an evidence-based
approach.’ The longest study conducted to date was a
2-year study showing that lithium monotherapy was sig-
nificantly more effective than placebo for the prevention
of relapse.® In addition, two 18-month studies showed that
both lithium and lamotrigine monotherapies were more
effective than placebo at delaying the time to relapse of a
mood episode.””

Of the available atypical agents, aripiprazole and olan-
zapine are U.S. Food and Drug Administration (FDA)—
approved for maintaining efficacy in bipolar I disorder in
previously stabilized patients. To date, there are limited
extended long-term (> 1 year) clinical data. Several 1-year
studies have examined the efficacy of olanzapine mono-
therapy,'®'? and an 18-month study was conducted in
combination with lithium or valproate.'* Olanzapine was
associated with significant improvements in both time to
relapse and rate of relapse.'®!""* These studies used a simi-
lar design to the study presented herein: a stabilization
phase, followed by a double-blind, maintenance phase,
and the low completion rates in these studies illustrate
how difficult it can be to keep patients on treatment for
such long periods.

Aripiprazole is pharmacologically distinct from other
atypical antipsychotics, as the efficacy of this agent is
mediated through its dopamine partial agonist activity at
D, and D, receptors,'*'> 5-HT,, antagonist activity,'® and
5-HT,, partial agonist activity.'” The safety and efficacy
of aripiprazole have been evaluated in both short- and
longer-term studies in patients with bipolar I mania. In
2 randomized, double-blind, placebo-controlled, 3-week
studies,'™" aripiprazole showed significantly greater
symptom improvement and response rates than placebo.
In a 12-week, double-blind study® of aripiprazole versus
haloperidol, aripiprazole demonstrated a similar improve-
ment of symptoms to haloperidol, with a significantly
greater response rate and a higher completion rate than
haloperidol. In these bipolar studies, aripiprazole dis-
played a safety and tolerability profile similar to that ob-
served in the short-term studies of patients with schizo-
phrenia and schizoaffective disorder.?"** Aripiprazole has
also been studied in a relapse prevention double-blind,
placebo-controlled, 26-week study,” which showed that
aripiprazole was superior to placebo in delaying the time
to relapse. Additionally, aripiprazole-treated patients had
significantly fewer relapses than placebo-treated patients.

The safety and efficacy of aripiprazole for the preven-
tion of relapse in patients with bipolar I disorder with a
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manic or mixed episode were evaluated beyond the
initial 26-week study.” This same study was designed a
priori to continue monitoring patients in a double-blind,
placebo-controlled fashion for an additional 74 weeks,
for a total of 100 weeks of double-blind treatment. This
study is the first long-term (> 18 months) randomized,
controlled study to examine the efficacy and safety of
an atypical antipsychotic, aripiprazole, as monotherapy
compared with placebo for the prevention of relapse in
patients with bipolar I disorder who have been stabilized
for 6 consecutive weeks following a recent manic or
mixed episode.

METHOD

Design

Details of the study methods have been described pre-
viously.”® Briefly, this was a randomized, double-blind,
parallel-group, placebo-controlled study. Following sta-
bilization (Young Mania Rating Scale [YMRS]* total
score < 10 and a Montgomery-Asberg Depression Rat-
ing Scale [MADRS]® total score = 13 during 4 consecu-
tive visits over a minimum of 6 weeks) with open-label
aripiprazole (15 or 30 mg/day), patients were eligible for
entry to the double-blind phase of this study. The double-
blind period was designed a priori to consist of an initial,
26-week phase, followed by a prospective, 74-week ex-
tension phase. Patients were randomly assigned to re-
ceive either aripiprazole or placebo in a 1:1 ratio for an
initial 26 weeks, the results of which have been reported
elsewhere.” Patients who completed the initial 26-week
period without a relapse were offered to continue a fur-
ther 74 weeks of double-blind treatment under the same
treatment regimen to allow them a total of 100 weeks
of double-blind treatment. A predetermined number of
relapses (N =45) was defined for the primary outcome
measure at the 26-week timepoint. Entrance into the
74-week double-blind, extension phase ended when 45
patients had relapsed. All patients continued in a double-
blind, placebo-controlled fashion in the study until the
last randomized patient completed the 26-week phase. At
that time, the study was terminated, and any patient
remaining in the 74-week phase was discontinued, re-
gardless of what timepoint they had reached. Thus, the
double-blind design was maintained throughout. All
study sites had received prior institutional review board/
institutional ethics committee approval before initiating
the study. The study was conducted from March 2000 to
June 2003.

Patients

Participants met the criteria for bipolar I disorder
according to the Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition (DSM-IV).?® Patients
were eligible for entry into the stabilization phase of the
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study if they had recently completed a 3-week, placebo-
controlled acute mania study of aripiprazole, if they met
eligibility criteria for an acute mania study but had de-
clined participation, or if they had experienced a manic
or mixed episode requiring hospitalization and treatment
within the previous 3 months. All psychotropic medica-
tions, except lorazepam and anticholinergic agents, were
discontinued prior to enrollment. Further details of the
inclusion and exclusion criteria are available in the publi-
cation of the first 26-week double-blind phase.”

Assessments

During the initial screening, patients who had not
been previously enrolled in an aripiprazole acute mania
study provided medical, psychiatric, and medication
histories. Diagnoses were performed using the Struc-
tured Clinical Interview for DSM-IV (SCID)? or the
Mini-International Neuropsychiatric Interview (MINT).?
Physical examinations, 12-lead electrocardiograms
(ECGs), clinical laboratory tests, pregnancy tests (when
applicable), and drug screens were performed, and vital
signs were recorded. Assessments for treatment safety
and symptom stability were made every 2 weeks during
the stabilization phase. Study visits took place at ran-
domization (day 1 of the double-blind phase), weekly
from weeks 1 to 4, biweekly from week 6 to week 28,
monthly from week 28 to week 52, and bimonthly from
week 52 to week 100. Patients were also contacted by
telephone at regular intervals between the scheduled vis-
its to monitor compliance with the study medication and
to ensure their well-being.

Dosing Schedule

Study medication was administered orally, once daily,
at approximately the same time each day. Patients first
received open-label treatment with aripiprazole, initially
30 mg/day during the stabilization phase. The dose could
be decreased to 15 mg/day at any time, depending on
tolerability. Following entry to the double-blind phase of
the study, patients were assigned, in a double-blind man-
ner, to continue the dose of aripiprazole that they were
taking at the end of the stabilization phase or to receive
placebo. Based on the investigator’s assessment of thera-
peutic effect and tolerability, the dose of aripiprazole
could be increased or decreased to either 30 mg/day or
15 mg/day at any time during the study.

Concomitant Medications

During the double-blind phase of the study, lorazepam
could be given at a dose of up to 2 mg/day during the first
month, 1 mg/day during the second month, and 1 mg/day
up to 4 times per week for the next 18 weeks. Only anti-
cholinergic agents (maximum dose not exceeding the
equivalent of benztropine 6 mg/day) were also permitted
during the double-blind phase of the study.
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Efficacy Measures

The primary efficacy endpoint was the time to relapse
for a mood episode, whether manic, depressive, or mixed,
during the double-blind initial 26-week period of the
study. A discontinuation of the study due to lack of ef-
ficacy was defined as a relapse (indicated by hospital
admission due to a mood episode and/or addition to
or increase in psychotropic medication other than study
drug, for manic and/or depressive symptoms). Time to a
manic relapse and time to a depressive relapse during the
double-blind phase were regarded as key secondary end-
points. The same endpoints were also evaluated at the end
of the 100-week, double-blind treatment.

Additional efficacy measures included the mean
change from double-blind randomization to endpoint in
the YMRS total score,”* MADRS total score,” and Clini-
cal Global Impressions-Bipolar Version (CGI-BP) Sever-
ity of Illness scores (mania, depression, overall),” which
were conducted at each study visit, as well as the Positive
and Negative Syndrome Scale (PANSS) total score,* cog-
nitive subscale score, and hostility subscale score, which
were evaluated at weeks 40, 52, 68, and 100 during the
74-week double-blind extension phase. The efficacy
scales were administered by experienced raters, and every
effort was made to ensure that the same rater administered
the scales for individual patients.

Safety Measures

Treatment-emergent adverse events (AEs; using
COSTART terminology) were collected from the com-
mencement of the study. Patients were asked about AEs
and were observed by the investigator during each assess-
ment for signs indicative of AEs. The Simpson-Angus
Scale (SAS),”! Abnormal Involuntary Movement Scale
(AIMS),” and Barnes Akathisia Rating Scale (BARS)*
were also evaluated at weeks 40, 52, 68, 84, and 100 dur-
ing the double-blind extension phase. Vital sign measure-
ments, alterations in body weight, waist circumference,
and 12-lead ECG results were also used to assess the
safety of the treatment regimen. Clinical laboratory tests
included fasting and nonfasting measurements of triglyc-
eride, low-density lipoprotein (LDL) cholesterol, high-
density lipoprotein (HDL) cholesterol, total cholesterol,
and glucose levels. Ideally, all measurements would be
made in fasting patients; however, this was not always
possible.

Data Analysis

The primary efficacy measure, time to relapse, was
evaluated by statistical methods that were designed for
the time-to-event data. Kaplan-Meier survival curves
were generated for the time-to-relapse data, and differ-
ences between treatment groups were tested using log-
rank tests at an o level of .05 to indicate statistical signif-
icance. Patients who did not relapse, including those
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who discontinued participation early for reasons other
than relapse, were censored on the date of their last ef-
ficacy evaluation or the last dose of study medication.
The key secondary efficacy measures were time to either
manic or depressive relapse. The log-rank test was used to
compare the time to event distributions of the 2 treatment
groups, and estimated Kaplan-Meier survival curves for
each treatment were obtained using Kaplan-Meier meth-
odology. For the analysis of time to manic or depressive
relapse, relapses other than manic (for the manic relapse
analysis) or depressive (for the depressive relapse analy-
sis) were considered censored. Analysis of covariance
(ANCOVA) modeling was used to analyze continuous
variables measured at baseline and following treatment.
For all efficacy and safety analyses, ANCOVA models in-
cluded the baseline measure as covariate and treatment
group as main effect. Primary presentations of results
from ANCOVA and analysis of variance were the model-
based estimates and the 95% confidence intervals (CIs)
for treatment differences (aripiprazole minus placebo).
Changes from baseline were derived by subtracting the
baseline score from that of each follow-up visit. Efficacy
and safety analyses were performed on last-observation-
carried-forward (LOCF) data for the combined 26-week
and 74-week double-blind, extension phases. LOCF val-
ues at week 26 for those patients who did not enter the
74-week double-blind, extension phase were carried for-
ward to week 100.

Sample Size Considerations

There was no preplanned sample size or power
considerations for the extended double-blind phase, as
the number of patients who continued was dependent on
the number that completed the first 26-week period of
double-blind treatment. All safety and efficacy analyses
were performed using SAS statistical software, version
6.12 or higher (SAS Institute Inc.; Cary, N.C.). For the
comparison of aripiprazole with placebo, 2-tailed tests
were used to determine statistical significance, and p <
.05 was considered to be statistically significant.

RESULTS

Disposition of Patients

A detailed breakdown of patient disposition during
stabilization and the initial 26-week double-blind phase
of the study is provided in Keck et al.”* Of the 206 patients
who completed the stabilization phase, 161 entered the
double-blind phase and were randomly assigned to pla-
cebo (N = 83) or aripiprazole (either 15 or 30 mg) (N =
78). In total, 67 patients completed the initial 26-week,
double-blind period, and 66 entered the 74-week double-
blind, extension phase of the study. Study completion
rates and the reasons for discontinuation from the
74-week, double-blind, extension phase are reported in
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Figure 1. During the 74-week extension, there were more
discontinuations due to lack of efficacy from the placebo
group (26%) than the aripiprazole group (13%), and dis-
continuations due to AEs were low in both groups (pla-
cebo, 0%; aripiprazole, 3%). During the 74-week, double-
blind, extension phase, most of the discontinuations due
to “other reasons” occurred because the study was closed
by the sponsor when the prespecified number of relapses
had been attained (N =10 for placebo and N = 14 for
aripiprazole). An additional 1 aripiprazole-treated patient
became pregnant during this phase and was also discon-
tinued from the study. A total of 12 patients completed the
full 100-week, double-blind period of study. There was no
difference between treatment groups in the completion
rate of the 74-week, double-blind extension phase (pla-
cebo, 19% [5/27]; aripiprazole, 18% [7/39]). Overall, a
total of 12 patients completed the full 100-week, double-
blind period of study (placebo, 6% [5/83]; aripiprazole,
9% [7/78]).

Patient Characteristics

The baseline characteristics of those 161 patients who
were originally randomly assigned to double-blind treat-
ment with placebo or aripiprazole have been previously
presented.” The mean age of patients randomly assigned
to each arm was similar (placebo, 40.3 = 1.2 years; ari-
piprazole, 39.0 = 1.5 years). The proportion of men was
higher in the aripiprazole than the placebo group (38% vs.
28%). A similar proportion of patients in each group had
rapid-cycling bipolar disorder (placebo, 17%; aripipra-
zole, 18%). The proportion of patients with a current epi-
sode of mixed-type mania was higher in the aripiprazole
group (placebo, 22%; aripiprazole, 38%; p = .024, Fisher
exact test).

Medications

At the start of the 74-week double-blind period, pa-
tients were receiving a mean aripiprazole dose of 23.8
mg/day. This is similar to the mean dose received by pa-
tients who completed the entire 100-week study on ari-
piprazole (23.6 mg/day, N =7). The mean aripiprazole
dose during the last 7 days of treatment—at whatever
timepoint that occurred during the combined 26-week and
74-week double-blind phases—was 24.1 mg/day (range,
12.9-30.0 mg/day, N = 77). At the end of the 100-week
period, 38% of patients were receiving a modal dose of
aripiprazole 15 mg/day and 62% of patients were re-
ceiving a modal dose of 30 mg/day during their last 7 days
on the medication, regardless of when their medication
was terminated, even if that occurred in the first 26 weeks.
During the 74-week, double-blind extension phase of this
study, 21 (78%) of the 27 patients in the placebo group
and 24 (62%) of the 39 patients in the aripiprazole group
received at least 1 concomitant central nervous system
medication. The 3 most commonly used medication

J Clin Psychiatry 68:10, October 2007



Aripiprazole for Bipolar Maintenance Therapy

Figure 1. Disposition of Patients by Study Phase®
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“During the 74-week, double-blind, extension phase, all but 1 of the discontinuations due to “other reasons” (N = 10 for placebo and N = 14 for
aripiprazole) occurred because the study was closed by the sponsor when the prespecified number of relapses had been attained. One additional
aripiprazole-treated patient became pregnant during the 74-week, double-blind, extension phase and was also discontinued from the study.

classes in the 74-week, double-blind, extension phase
were other analgesics and antipyretics (N = 13; 48%), an-
xiolytics (N =11; 41%), and anticholinergics (N =8;
30%) in the placebo group and anticholinergics (N = 18;
46%), anxiolytics (N =12; 31%), and other analgesics
and antipyretics (N = 12; 31%) in the aripiprazole group.

Efficacy

Primary efficacy data. Time to relapse into any mood
episode during double-blind treatment was significantly
longer for patients who received aripiprazole than placebo
(p =.011; hazard ratio, 0.53 [95% CI=0.32 to 0.87];
Figure 2).

Secondary efficacy data. Time to manic relapse was
significantly longer for aripiprazole-treated than placebo-
treated patients (p =.005; hazard ratio, 0.35 [95% CI =
0.16 to 0.75]; Figure 3A). No difference was noted in time
to depressive relapse between groups (p =.602; hazard
ratio, 0.81 [95% CI = 0.36 to 1.81]; Figure 3B). In addi-
tion, the proportion of patients experiencing relapse by

J Clin Psychiatry 68:10, October 2007

week 100 was 52% (43 of 83 patients) for the placebo
group, whereas it was 33% (25 of 77 patients) for the ari-
piprazole group (relative risk = 0.64 [95% CI=0.44 to
0.94], p =.02).

The percentage of patients who experienced a relapse
of manic, depressive, mixed, or unknown type is shown in
Figure 4. Notably, aripiprazole treatment resulted in sig-
nificantly fewer manic relapses than placebo (12% vs.
28%, p < .05).

The mean (= SE) change in YMRS total score (LOCF)
from baseline of the double-blind phase to week 100
increased (worsened) more in the placebo group than in
the aripiprazole group (9.4 = 1.2 vs. 49+ 1.2; p=.01)
(Table 1). On the MADRS score, the change from base-
line of the double-blind phase to week 100 (LOCF) was
not significantly different between aripiprazole and pla-
cebo (Table 1). At week 100, the mean change from base-
line of the double-blind phase to endpoint in both PANSS
cognitive subscale score and PANSS hostility subscale
score favored aripiprazole (Table 1). At the end of the
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Figure 2. Time From Randomization to Relapse for Any Reason (Kaplan-Meier survival curves)
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Figure 3. Time From Randomization to (A) Manic Relapse and (B) Depressive Relapse (Kaplan-Meier survival curves)
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study, the mean change from baseline of the double-blind
phase to week 100 in the CGI-BP Severity of Illness
(overall) score was in favor of aripiprazole (placebo,
1.6 £0.2; aripiprazole, 1.0 =0.2; p=.01), as was the
mean change from baseline of the double-blind phase
to week 100 in the CGI-BP Severity of Illness (mania)
score (placebo, 1.1 + 0.2; aripiprazole, 0.6 = 0.2; p = .02).

1485

Clinical Global Impressions-Bipolar Version Severity of
Illness (depression) scores were not significantly different
between groups.

Safety

Adpverse events. Across the entire double-blind, 100-
week period, 60 (72%) patients in the placebo group and
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Figure 4. Relapse Rate by Type
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Table 1. Change in Secondary Efficacy Endpoints From
Baseline of the 100-Week Double-Blind Maintenance Phase
to Study Endpoint (week 100; LOCF)*

Placebo  Aripiprazole

Rating Scale (N =81) (N=77) p Value
YMRS total score
Baseline 2.1+23 2.5+ 2.8
Change to week 100 9.4=x12 49= 1.2 .01
MADRS total score
Baseline 45+42 39+35
Change to week 100 79+1.2 62=13 31
PANSS
Total score”
Baseline 364+6.7 358=x6.1
Change to week 100 11.8+1.6 79+ 1.7 .10
Cognitive subscale score®
Baseline 8.6 2.2 8.6 2.0
Change to week 100 33=+0.5 1.5+0.5 .01
Hostility subscale score”
Baseline 4.4+0.9 4.4+09
Change to week 100 23+04 1.2+04 .03
CGI-BP Severity of Illness
Overall score
Baseline 1.4+0.7 1.4+0.7
Change to week 100 1.6 0.2 1.0+0.2 .01
Mania score
Baseline 1.3+0.6 1.3+0.7
Change to week 100 1.1+0.2 0.6+0.2 .02
Depression score
Baseline 1.5=0.8 1.3+0.6
Change to week 100 0.8 +0.2 0.8+0.2 .90

“Baseline values are expressed as mean + SD; change from baseline is
expressed as mean = SE.

bAripiprazole, N = 74; placebo, N = 75.

Abbreviations: CGI-BP = Clinical Global Impressions-Bipolar
Version, LOCF = last observation carried forward,
MADRS = Montgomery-Asberg Depression Rating Scale,
PANSS = Positive and Negative Syndrome Scale, YMRS = Young
Mania Rating Scale.

60 (78%) patients receiving aripiprazole reported at least
1 AE. The AEs reported at an incidence of = 5% and at
least twice that of the placebo group with aripiprazole
treatment are shown in Table 2. Serious AEs (SAEs)
occurred more frequently in the placebo group than in
the aripiprazole group (23% vs. 12%). The most common
SAEs (= 3%) reported by placebo- or aripiprazole-treated
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Table 2. Incidence of Adverse Events That Occurred in the
Aripiprazole Treatment Group at an Incidence of = 5% and
Twice the Rate of the Placebo Group

Placebo Aripiprazole

Body System (N =83), N (%) (N=77), N (%)
Any adverse event 60 (72.3) 60 (77.9)
Nervous system

Tremor 1(1.2) 709.1)

Akathisia 1(1.2) 6(7.8)

Abnormal thinking 2(2.4) 4(5.2)
Cardiovascular system

Hypertension 3(3.6) 6(7.8)
Digestive system

Dry mouth 1(1.2) 6(7.8)
Metabolic/nutritional system

Weight gain 0 5(6.5)
Urogenital infection

Vaginitis* 0 3(6.4)
Respiratory system

Pharyngitis 2(2.4) 4(5.2)
Body as a whole

Flu syndrome 0 4(5.2)

“Incidence adjusted for gender (women): placebo, N = 60;
aripiprazole, N = 47.

patients were manic reaction (12% vs. 8%) and depres-
sion (5% vs. 0%).

The rates of discontinuation due to AE were higher in
the placebo group than in the aripiprazole group (28% vs.
16%). The most common (=3%) of these AEs were
manic reaction (11%), depression (10%), insomnia (5%),
and anxiety (4%) in placebo-treated patients and manic
reaction (7%) in aripiprazole-treated patients.

Adverse events related to extrapyramidal symptoms
(EPS) occurred more frequently with aripiprazole than
with placebo (placebo, 15%; aripiprazole, 22%). The
most common (= 3%) of these were tremor (placebo, 1%;
aripiprazole, 9%), akathisia (placebo, 1%; aripiprazole,
8%), and hypertonia (placebo, 2%; aripiprazole, 4%).
Resolution of these AEs was reported in the majority of
patients prior to the end of the study, with only 2 patients
discontinuing because of akathisia and none discontinu-
ing because of tremor or hypertonia. During the double-
blind phase, mean changes from baseline of the double-
blind phase to week 100 on the SAS (placebo, —0.2 + 0.2;
aripiprazole, 0.3 = 0.2), AIMS (placebo, 0.05 = 0.1; ari-
piprazole, 0.3 =0.1), and BARS global akathisia score
(placebo, —0.2 = 0.1; aripiprazole, 0.02 = 0.1) were mini-
mal in both the placebo and aripiprazole groups and were
not significantly different between groups.

Clinical laboratory results. Mean serum prolactin
levels (+ SD) at the time of randomization to the double-
blind phase were 10.1 = 6.6 for placebo (N =63) and
11.3+£9.0 for aripiprazole (N =66). At week 100,
placebo-treated patients showed a mean increase (+ SE)
in prolactin levels compared with aripiprazole-treated
patients (placebo, 6.2 = 1.8; aripiprazole, —0.7 = 1.8;
p =.007, LOCF).

1486



Keck et al.

Table 3. Baseline Combined Fasting and Nonfasting Lipid
Levels in Placebo- and Aripiprazole-Treated Patients and
Change Following the 100-Week Treatment Period*

Placebo Aripiprazole

Laboratory Parameter (N=71) (N =70) p Value
Total cholesterol®

Baseline 192 £ 43 184 + 35

Change to week 100 1.8+34 3.7+35 NS
LDL

Baseline 110 = 34 104 = 30

Change to week 100 4428 45+28 NS
HDL

Baseline 5119 47 = 14

Change to week 100 03+1.0 1.6+ 1.0 NS
Triglycerides

Baseline 168 = 135 167 = 110

Change to week 100 -16.9+8.9 -23.8+9.0 NS
Glucose®

Baseline 97 =32 93 27

Change to week 100 1.0+2.7 1.6 +2.8 NS

*Values shown in mg/dL. Baseline values are expressed as mean + SD,
change from baseline is expressed as mean + SE. Median days on
treatment: aripiprazole, 224 (223 days for total cholesterol and
glucose); placebo, 127.

bAripiprazole, N = 71; placebo, N = 73.

Abbreviations: HDL = high-density lipoprotein, LDL = low-density
lipoprotein, NS = nonsignificant.

At week 100, there were no statistically significant
differences between placebo- and aripiprazole-treated pa-
tients in the change from double-blind baseline in com-
bined fasting and nonfasting glucose, HDL cholesterol,
LDL cholesterol, triglycerides, or total cholesterol levels
(Table 3). Furthermore, the incidence of abnormal glu-
cose or lipid levels was similar between placebo and ari-
piprazole over the 100-week treatment period (Table 4).

Vital signs. No clinically concerning findings were
noted with regard to physical examinations or vital signs
during the double-blind phase.

Weight gain and blood lipids. The mean weight
change in patients treated with placebo was —1.9 + 0.8 kg
(4.3 Ib) and +0.4 £ 0.8 kg (+0.9 Ib) with aripiprazole
(p=.052, LOCF). Analysis of mean weight change
(LOCF) by body mass index (BMI) at baseline of the
double-blind phase showed no significant difference
(p>.05) in weight change between placebo and aripi-
prazole for patients with baseline BMI values < 23 kg/m?
(-19+13 kg [N=8] vs. 1.8 1.6 kg [N=6]) (4.2 1b
vs. 4.1 1b) and >27 kg/m* (1.8 = 1.3 kg [N =34] vs.
—0.8 = 1.3 kg [N=37]) (4.0 vs. —1.7 1b). Patients with
baseline BMI values of 23 to 27 kg/m” showed a sig-
nificant difference in weight change with placebo versus
aripiprazole (2.6 x1.5 kg [N=14] vs. 3.0 1.7 kg
[N =11] [-5.7 vs. 6.7 Ib]; p=.0250). Overall, clinically
significant weight increase (= 7%) occurred in 3/61 (5%)
placebo-treated and 12/60 (20%) aripiprazole-treated
patients (p =.01). Numbers of patients demonstrating
clinically significant weight gain were as follows across
BMI groups: <23 kg/m* placebo, 0; aripiprazole, 2;
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Table 4. Incidence of Abnormal Pooled Fasting and
Nonfasting Lipid Levels at Endpoint (%)*

Placebo Aripiprazole
Laboratory Parameter (N=71) (N=73) p Value
Total cholesterol® 8.2 10.8 NS
LDL 8.4 9.6 NS
HDL 23.9 27.4 NS
Triglycerides 14.1 17.8 NS
Glucose® 16.4 20.3 NS

“The thresholds for abnormal lipid and glucose values were defined as
follows: total cholesterol = 240 mg/dL, LDL cholesterol = 160
mg/dL, HDL cholesterol < 40 mg/dL, triglycerides = 200 mg/dL,
glucose = 110 mg/dL. Median days on treatment: aripiprazole, 215
(212 days for total cholesterol and glucose); placebo, 127.

bAripiprazole, N = 74; placebo, N =73.

Abbreviations: HDL = high-density lipoprotein, LDL = low-density
lipoprotein, NS = nonsignificant.

23 to 27 kg/m* placebo, 1, aripiprazole, 4; > 27 kg/m™:
placebo, 2; aripiprazole, 6. Although completion rates
were too low to draw firm conclusions regarding an ob-
served cases analysis, the findings were similar to those
seen using LOCF analysis.

DISCUSSION

This study is the longest double-blind, placebo-
controlled study to date to investigate the efficacy, toler-
ability, and safety of any agent other than lithium for the
prevention of relapse in the treatment of bipolar I disor-
der. Overall, aripiprazole monotherapy (15 or 30 mg/day)
was superior to placebo in both preventing relapse and de-
laying the time to relapse over a 100-week, double-blind
period. This significant difference in risk of relapse trans-
lates to a number needed to treat (NNT) of 6, meaning that
we need to treat 6 patients with aripiprazole to prevent
a relapse. Given that the index episode is a predictor of
the symptom pole into which patients are likely to relapse,
it is important that aripiprazole delayed time to manic
relapse. Although aripiprazole did not delay time to de-
pressive relapse, it did not increase the likelihood of de-
pressive relapse. In addition, the rates of relapse into
depression were relatively low for both placebo and ari-
piprazole, seeming to confirm the observation that pa-
tients are more likely to relapse into the same episode
as the index episode.

Aripiprazole was well tolerated over 100 weeks, and
there was no notable difference in the AE profile com-
pared with the 26-week double-blind phase. Placebo
treatment was associated with higher rates of SAEs (23%
vs. 12%) and discontinuation due to AEs (28% vs. 16%)
than aripiprazole, mainly attributed to worsening of
manic and depressive symptoms, which emphasizes the
therapeutic benefits of continuing aripiprazole treatment
past 26 weeks. Compared with the previous 26-week
double-blind phase, notable changes in rates of permitted
concomitant medication use with aripiprazole during the
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74-week extension were an increase of anticholinergic
(30% vs. 46%) and EPS concomitant medication (48% vs.
49%) and a decrease of anxiolytic (41% vs. 31%) use. The
high rate of anticholinergic use in the 74-week extension
phase was accompanied by a low rate of akathisia (N =2
[5.1%]) and no events of extrapyramidal syndrome (0%),
suggesting that these agents may have been used prophy-
lactically, which is not consistent with the protocol.

This study has a number of notable strengths. First,
this 100-week study is the longest double-blind, placebo-
controlled study for any atypical antipsychotic. Second,
the stabilization phase and required period of maintaining
clinical stability (6—18 weeks and 6 consecutive weeks,
respectively) in this study were longer than those used
in the olanzapine studies (6—12 weeks and 2 consecutive
weeks, respectively). In addition, the stringency of the
stabilization criteria—YMRS score = 10 and MADRS
score = 13—that were maintained for 6 consecutive
weeks had a positive impact on relapse rates, as these
remained low, even with placebo.

Some limitations must also be considered in the inter-
pretation of these findings. All patients were stabilized for
at least 6 weeks on aripiprazole treatment prior to ran-
domization. Thus, it is an enriched population who con-
tinue into the double-blind treatment, and the results are
applicable only to those patients who respond and are
stabilized on aripiprazole treatment following a manic or
mixed episode. Moreover, entry to the 74-week, double-
blind, extension phase of the study was dependent on
completion of the initial 26-week, double-blind treatment
period without a relapse. Thus, it was an enriched popula-
tion who entered the 74-week period. However, patients
who did not enter the a priori—defined 74-week period
were included in efficacy and safety analyses (analyses
were performed, as prespecified, on LOCF data for the
combined 26-week and 74-week extension phases). A
post hoc analysis (data not shown) showed no major
difference in demographic characteristics between those
patients who completed the first 26 weeks and continued
treatment and the demographics of those patients who did
not continue. Only 27 placebo-treated patients and 39
aripiprazole-treated patients entered the final 74-week
period, and only 12 patients completed the study. This
high attrition rate is not uncommon in long-term trials,®"?
but it makes it difficult to generalize the study results to
the wider population of patients with bipolar mania. How-
ever, it should be noted that the study was stopped once
the predefined number of relapses occurred; therefore,
some patients who may have completed did not have the
opportunity to do so. If we account for the patients who
did not have the opportunity to complete (N = 10 for pla-
cebo and N = 14 for aripiprazole), the completion rate
for the 74-week, double-blind, extension phase increases
from 19% to 29% with placebo and from 18% to 28%
with aripiprazole. Although these rates are still less than
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30%, this is not unusual for studies of this nature. For ex-
ample, an 18-month study with lamotrigine showed low
completion rates (placebo 0%, lithium 2%, and lamo-
trigine 5%).® A shorter, 48-week study with olanzapine
showed completion rates of 7% with placebo and 21%
with olanzapine.'? It is also notable that median time to
relapse could not be assessed in this study, as the median
value was never achieved in the aripiprazole arm over the
100-week period, making comparison with shorter studies
that use this endpoint difficult.

Although there are weaknesses of study designs such
as that used here to show maintenance of efficacy in bi-
polar disorder, they should not detract from the evidence
for efficacy of the approved agents over other agents not
approved for maintaining efficacy in bipolar disorder. Al-
though agents such as divalproex and typical antipsy-
chotics are used in this indication, there is a paucity of
data to support this use. For example, a 52-week, random-
ized, double-blind study involving 372 patients with bi-
polar mania showed that divalproex did not differ signifi-
cantly from placebo in time to any mood episode.** Of the
antipsychotics, the older typical agents, such as perphen-
azine, are suboptimal for use in bipolar maintenance
therapy due to AEs such as tardive dyskinesia, EPS, and
prolactin elevation,™?® in addition to the potential to pre-
cipitate switching to depression. Of the available atypical
agents, aripiprazole and olanzapine are the only ones that
are FDA-approved for maintaining efficacy in bipolar I
disorder in stabilized patients.

The results of this study compare favorably with those
of other relapse prevention studies for approved treat-
ments. Relapse rates over 100 weeks (placebo 52% vs.
aripiprazole 33%) were similar to those seen in a previous
olanzapine versus lithium study that was much shorter—
52 weeks (olanzapine, 30.0%; lithium, 38.8%)."" Relapse
rates in a placebo-controlled, long-term (52-week) olan-
zapine study showed that 47% of patients relapsed with
olanzapine compared with 80% of those receiving pla-
cebo.'” Similarly, an olanzapine versus divalproex com-
parative study showed relapse rates of 42% and 57%, re-
spectively, over 47 weeks."” In the 2-year study showing
the efficacy of lithium in relapse prevention, the rate of
relapse with placebo was 80%, compared with 43% with
lithium.® This is higher than the relapse rate with aripipra-
zole seen in the study presented herein (33%). Similar re-
lapse rates were seen in the 18-month study comparing
placebo and lamotrigine monotherapy (70% vs. 47%).}

Additionally, the metabolic profile of long-term
therapy in bipolar disorder is of particular relevance.
There is growing evidence to suggest that obesity and
metabolic disorders in bipolar disorder have been corre-
lated with poorer clinical and functional outcome mea-
sures’ ™ and increased risk of other medical comorbidi-
ties.***! In this study, there was no significant difference
in mean weight gain between treatment groups, and
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changes were low over the 100-week period (placebo,
-1.9+0.8 kg; aripiprazole, +0.4+0.8 kg; p=.052,
LOCF), although more patients treated with aripiprazole
(N =12, 20%) demonstrated clinically significant weight
gain (= 7% change from baseline) compared with placebo
(N =3, 5%). With aripiprazole, these findings are con-
sistent with other long-term studies in schizophrenia.*"*?
Furthermore, in a shorter-term study (47 weeks) with
other bipolar medications, 24% of olanzapine-treated pa-
tients and 18% of divalproex-treated patients had clini-
cally significant weight gain. Over a 12-month study,
clinically significant weight gain was observed in 30% of
olanzapine-treated patients versus 10% of lithium-treated
patients.""

The implications of weight gain and how it translates
to other metabolic complications are of growing interest
and concern in the treatment of bipolar disorder. As hy-
perlipidemia is a major risk factor for life-threatening car-
diovascular events, clinicians should consider additional
metabolic measures when selecting an antipsychotic
medication to treat patients with bipolar I disorder.”* Al-
though some patients presented with clinically significant
weight gain in this study, no differences were found be-
tween placebo and aripiprazole in the change from base-
line of the double-blind phase to week 100 in changes
from baseline in glucose and lipid levels. Nevertheless,
weight gain and other metabolic correlates should be
regularly monitored for clinically significant changes in
this population as they can be precursors to further poorer
overall outcomes.

In conclusion, these are the first 2-year data in bipolar
disorder since the lithium studies of the 1970s, and this
study is the longest double-blind, placebo-controlled
study of an atypical agent in the treatment of bipolar dis-
order. This study showed that over the course of a 100-
week treatment period, aripiprazole monotherapy con-
tinued to be effective in relapse prevention in patients
initially stabilized with aripiprazole for 6 consecutive
weeks. In addition, aripiprazole treatment maintained a
safety and tolerability profile during the 100 weeks that
was similar to that during the first 26 weeks. These data
support the initial efficacy and safety assessment at the
26-week timepoint, and additionally provide evidence for
the use of aripiprazole as a maintenance therapy for
bipolar I disorder.

Drug names: aripiprazole (Abilify), benztropine (Cogentin and
others), divalproex (Depakote), lamotrigine (Lamictal and others),
lithium (Eskalith, Lithobid, and others), lorazepam (Ativan and
others), olanzapine (Zyprexa), valproate (Depacon and others).

The Aripiprazole Study Group: Lawrence W. Adler, M.D., Clinical
Insights, Glen Burnie, Md.; Asaf Aleem, M.D., Peachford Behavioral
Health Systems of Atlanta, Atlanta, Ga.; Dan Anderson, M.D., Affili-
ated Research Institute, Long Beach, Calif.; Mohammed Bari, M.D.,
Synergy Clinical Research, Chula Vista, Calif.; Bijan Bastani, M.D.,
North Coast Clinical Trials, Beachwood, Ohio; Louise Beckett, M.D.,
IPS Research Company, Oklahoma City, Okla.; Greg Bishop, M.D.,
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San Diego Center for Research, San Diego, Calif.; Jeffrey Borenstein,
M.D., Holliswood Hospital, Holliswood, N.Y.; Charles L. Bowden,
M.D., University of Texas Health Science Center at San Antonio, San
Antonio, Tex.; Ronald Brenner, M.D., Neurobehavioral Research, Inc.,
Lawrence, N.Y.; David Brown, M.D., Community Clinical Research,
Inc., Austin, Tex.; E. Sherwood Brown, M.D., Ph.D., University of
Texas Southwestern Medical Center at Dallas, Dallas, Tex.; Jose M.
Canive, M.D., New Mexico VA Health Care System, Albuquerque,
N.M.; Franca Centorrino, M.D., McLean Hospital, Belmont, Mass.;
Christopher Chung, M.D., Harbor-UCLA Medical Center, Torrance,
Calif.; Brendan T. Carroll, M.D., Chillicothe Veterans Affairs Medical
Center, Chillicothe, Ohio; Andrew J. Cutler, M.D., Coordinated Re-
search of Florida, Inc., Winter Park, Fla.; David Daniel, M.D., CNS of
Northern Virginia, Falls Church, Va.; Lori L. Davis, M.D., Tuscaloosa
VA Medical Center, Tuscaloosa, Ala.; G. Michael Dempsey, M.D.,
Albuquerque Neurosciences, Inc./Zia Neurosciences, Inc., Albuquer-
que, N.M.; Himasiri Desilva, M.D., Affiliated Research Institute,
Santa Ana, Calif.; Evagelos Coskinas, M.D., Ph.D., Affiliated Re-
search Institute, Santa Ana, Calif.; Bradley C. Diner, M.D., Arkansas
Psychiatric Clinic, Little Rock, Ark.; John Downs, M.D., Clinical
Trials of Memphis, Memphis, Tenn.; Eduardo Dunayevich, M.D.,
University of Cincinnati, Cincinnati, Ohio; Rif S. El-Mallakh, M.D.,
University of Louisville Hospital, Louisville, Ky.; Miguel Angel
Herrera Estrella, M.D., Fray Bernardino Alvarez Hospital, Mexico
City, Mexico; Richard James Farrer, M.D., Coastal Clinical Trials,
Inc., Savannah, Ga.; Roxana B. Galeno, M.D., Instituto Integral de
Salud Mental, Godoy Cruz Mendoza, Argentina; Natalie Gershman,
M.D., Geny Research Corporation, Newton Center, Mass.; Lawrence
Ginsberg, M.D., Red Oak Psychiatry Associates, PA, Houston, Tex.;
Joseph F. Goldberg, M.D., New York Presbyterian Hospital, New
York, N.Y.; Ramanath Gopalan, M.D., CNS of Northern Virginia,
Falls Church, Va.; Laszlo Gyulai, M.D., University of Pennsylvania
Medical Center, Philadelphia, Pa.; Barbara Harris, Ph.D., PsyPharma
Clinical Research, Phoenix, Ariz.; Paul Markovitz, M.D., Ph.D.,
Fresno, Calif.; Scott Hoopes, M.D., Mountain West Clinical Trials,
LLC, Boise, Idaho; Robert Horne, M.D., Lake Mead Hospital Medical
Center, Las Vegas, Nev.; Robert C. Jamieson, M.D., Psychiatric Con-
sultants, P.C., Nashville, Tenn.; Philip G. Janicak, M.D., University
of Illinois at Chicago, Psychiatric Institute, Chicago, Ill.; Anita
Kablinger, M.D., Psychopharmacology Research Clinic, Shreveport,
La.; Eduardo Kalina, M.D., Brain Center, Buenos Aires, Argentina;
Jasbir S. Kang, M.D., Allegheny Behavioral Health Associates, Pitts-
burgh, Pa.; Paul E. Keck, Jr., M.D., University of Cincinnati College
of Medicine, Cincinnati, Ohio; Terence Ketter, M.D., Psychiatry and
Behavioral Sciences, Stanford University, Stanford, Calif.; Howard
Keith Mason, M.D., BHC Monte Vista Hospital, Las Vegas, Nev.;
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Wash.; Mary Ann Knesevich, M.D., St. Paul Medical Center at South-
western Medical Center, Dallas, Tex.; Michael T. Lambert, M.D.,
Dallas Veterans Administration Research Corp., Dallas, Tex.; Denis
Mee-Lee, M.D., Hawaii Clinical Research Center, Honolulu, Hawaii;
Mark Lerman, M.D., Alexian Brothers Behavioral Health Hospital,
Hoffman Estates, I11.; Adam F. Lowy, M.D., Comprehensive Neuro-
sciences, Inc., Washington, D.C.; M. Azfar Malik, M.D., Psych Care
Consultants, St. Louis, Mo.; Ricky S. Mofsen, St. Louis, Mo.; Alberto
Monchablon, M.D., Hospital Psiquiatrico “Braulio A. Moyano,”
Buenos Aires, Argentina; David Morin, M.D., University of Massa-
chusetts Medical School, Bipolar & Psychotic Disorder Program,
Worcester, Mass.; Frederick Petty, M.D., Dallas Veterans Administra-
tion Research Corp., Dallas, Tex.; Sohail Punjwani, M.D., Segal
Institute for Clinical Research, North Miami, Fla.; Joachim Raese,
M.D., Dr. Raese and Associates, Riverside, Calif.; Rakesh Ranjan,
M.D., Rakesh Ranjan, M.D., and Associates, Inc., Medina, Ohio; Neil
M. Richtand, M.D., Ph.D., Cincinnati Veterans Affairs Medical Cen-
ter, Cincinnati, Ohio; Samuel Craig Risch, M.D., Medical University
of South Carolina, Institute of Psychiatry, Charleston, S.C.; Barry R.
Rittberg, M.D., University of Minnesota, Minneapolis, Minn.; Judy S.
Rivenbark, M.D., Wekiva Springs, Jacksonville, Fla.; Ignacio Rosales,
M.D., San Rafael Clinic, Mexico City, Mexico; Leon Rubenfaer,
M.D., Pioneer Pharmaceutical Research, Harbor Oaks Hospital, New
Baltimore, Mich.; David Sack, M.D., Institute for Psychopharmacol-
ogy Research, Cerritos, Calif.; Rahim Shafa, M.D., Metrowest
Medical Center Psychiatric Unit, Natick, Mass.; Anantha Shekhar,
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M.D., Ph.D., University Hospital Department of Psychiatry,
Indianapolis, Ind.; Kenneth Sokolski, M.D., Advanced Behavioral
Research Institute, Anaheim, Calif.; Trisha Suppes, M.D., Ph.D.,
University of Texas Southwestern Medical Center at Dallas, Dallas,
Tex.; Alan Swann, M.D., University of Texas Health Science Center,
Houston, Tex.; Kathleen Toups, M.D., Bay Area Research Institute,
Lafayette, Calif.; Mark H. Townsend, M.D., Louisiana State Univer-
sity Health Sciences Center, New Orleans, La.; J. Charlene Tracy,
D.O., Meadowbrook, Inc., Scottsdale, Ariz.; Tram K. Tran-Johnson,
Pharm.D., California Neuropsychopharmacology Clinical Research,
San Diego, Calif.; Harold Udelman, M.D., Biomedical Stress
Research Foundation, Phoenix, Ariz.; Marilyn J. Vache, M.D.,
Meadowbrook, Inc., Scottsdale, Ariz.; Richard Wang, M.D.,
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