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Acute Treatment of Pediatric Bipolar I Disorder,
Manic or Mixed Episode, With Aripiprazole:
A Randomized, Double-Blind, Placebo-Controlled Study
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Objectives: To determine the efficacy and
safety of aripiprazole for the treatment of pediatric
bipolar I disorder, manic or mixed episode, with
or without psychotic features.

Method: Subjects were enrolled between
March 2005 and February 2007 in a randomized,
multicenter, double-blind 4-week study of aripip-
razole 10 mg/d, aripiprazole 30 mg/d, and placebo.
Subjects (n=296) were 10 to 17 years old with
a DSM-IV diagnosis of bipolar I disorder with
current manic or mixed episodes, with or without
psychotic features, and a Young Mania Rating Scale
(YMRS) score =20. The primary efficacy variable
was change from baseline in the YMRS total score.

Results: Both doses of aripiprazole were
superior to placebo on the YMRS total score
beginning at week 1 and continuing through week
4. Aripiprazole 10 mg and 30 mg were more effec-
tive than placebo on global improvement, mania,
and overall bipolar illness outcome measures. Re-
sponse (=50% reduction in YMRS total score) at
week 4 was achieved by 44.8%, 63.6%, and 26.1%
of subjects in the aripiprazole 10 mg, aripiprazole
30 mg, and placebo groups, respectively (P<.01
both doses vs placebo). Both doses were generally
well tolerated. The most common adverse events
were extrapyramidal disorder and somnolence;
rates were higher for aripiprazole 30 mg compared
with aripiprazole 10 mg. Average weight gain was
not significantly different between the aripiprazole
10 mg (+0.82 kg) or 30 mg (+1.08 kg) groups com-
pared with the placebo group (+0.56 kg) (P=.35
and P=.13, respectively).

Conclusions: Aripiprazole in daily doses of
10 mg or 30 mg is an effective and generally well-
tolerated acute treatment for pediatric subjects
with bipolar I mania or mixed episodes.
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P ediatric bipolar disorder is a severe, disabling psy-
chiatric condition that is increasingly diagnosed and
treated."” Although the diagnosis of pediatric-onset bipolar
disorder may be seen as controversial to some, an increasing
body of systematic research has helped confirm the validity
of this syndrome and has demonstrated the chronicity of
the disorder.””” Diagnosis rates for bipolar disorder in chil-
dren and adolescents increased 40-fold from 1994 to 2003
in one large, nationally representative sample of youth seen
in office-based settings. During the period between 1999
and 2003, 48% of the pediatric subjects in this cohort who
received a diagnosis of bipolar disorder were prescribed
an antipsychotic agent,® and atypical antipsychotic agents,
along with mood stabilizers, are generally considered the
first line of treatment.>"

Despite the dramatic rise in recognition of pediatric
bipolar disorder and use of antipsychotic agents, there is
a lack of data from randomized, placebo-controlled tri-
als to guide treatment. Most published data on atypical
antipsychotic use are from small, open-label, non-placebo-
controlled studies." ™'* Data from published and presented
randomized, double-blind, placebo-controlled trials of atyp-
ical antipsychotics in adolescents with bipolar disorder have
demonstrated that quetiapine was more effective than pla-
cebo as an adjunct to divalproex'® and that quetiapine'” and
risperidone'® were generally well tolerated and superior to
placebo on improvement on mania scores in subjects aged
10 to 17 years with bipolar mania. Olanzapine has also been
shown to be superior to placebo in adolescents 13-17 years
of age with an acute manic or mixed episode."” Risperidone
is approved for the short-term treatment of children and
adolescents aged 10-17 years who have acute manic or
mixed episodes associated with bipolar I disorder, adoles-
cents aged 13-17 years with schizophrenia, and children
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and adolescents aged 5-16 years who have irritability
associated with autistic disorder.

Aripiprazole is a next-generation atypical antipsychotic
with partial-agonist activity at D, and 5-HT , receptors and
antagonist activity at 5-HT,, receptors.”*" Aripiprazole is
approved by the US Food and Drug Administration for
the acute and maintenance treatment of manic or mixed
episodes associated with bipolar I disorder in adults. Aripip-
razole is also approved in the United States for the treatment
of bipolar I disorder in pediatric patients (10-17 years of
age). Here, we report results of a randomized, double-blind,
placebo-controlled, 4-week trial to evaluate the efficacy and
safety of aripiprazole in daily doses of 10 mg and 30 mg
in youths with bipolar I disorder currently experiencing
either a manic or mixed episode with or without psychotic
features. This study was the basis for the approval of aripip-
razole for use in pediatric mania.

METHOD

Patients

This 4-week multicenter, double-blind, randomized,
placebo-controlled study enrolled outpatients and hos-
pitalized, or partially hospitalized, subjects from 59 sites
in the United States between March 2005 and February
2007. The study was conducted in accordance with the
Declaration of Helsinki and the International Conference
on Harmonization/Good Clinical Practice guidelines. Insti-
tutional review boards at each site approved methods and
informed consent/assent procedures.

Subjects were aged 10 to 17 years with a confirmed
Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition (DSM-IV) diagnosis of bipolar I disorder
with current manic or mixed episodes, with or without psy-
chotic features, and a Young Mania Rating Scale (YMRS)*
total score>20 at baseline. Board-certified or board-eligible
child and adolescent psychiatrists made the diagnosis af-
ter obtaining written informed consent from the parent or
legal guardian and written informed assent from the pa-
tient. Trained interviewers confirmed the primary diagnosis
using the Schedule for Affective Disorders and Schizo-
phrenia for School Aged Children: Present and Lifetime
Version (K-SADS-PL).” Subjects with comorbid attention-
deficit/hyperactivity disorder (ADHD), conduct disorder,
oppositional defiant disorder, or anxiety disorders (except
posttraumatic stress disorder or obsessive-compulsive dis-
order) were eligible.

Mood stabilizers and other psychotropics were tapered
and discontinued at least 5 half-lives before day 1. Benzo-
diazepine and anticholinergic therapy was permitted as
rescue medication and for extrapyramidal symptom re-
lief, although not within 4 or 12 hours of efficacy or safety
assessments, respectively.

Subjects who had not initiated aripiprazole use within
7 days of screening, but who had used aripiprazole within
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3 months prior to screening, were considered eligible for
enrollment upon mutual agreement of the investigator and
sponsor, provided that they had met all inclusion criteria.
All subjects were required to complete a 3-day medication
washout period prior to randomization, including those who
had received aripiprazole within 7 days of screening. Eight
subjects had used aripiprazole prior to randomization (n=3,
placebo; n =5, aripiprazole).

Exclusionary criteria were bipolar II disorder, bipolar dis-
order not otherwise specified, a pervasive developmental
disorder, schizophrenia, schizoaffective disorder, psychosis
due to other medical condition or concomitant medication,
mental retardation (ie, documented IQ < 70 or clinical/social/
school history suggestive of mental retardation), DSM-IV
substance or alcohol use disorder, positive drug screen for
cocaine or other substances of abuse during screening, sex-
ual activity without contraceptive use, pregnancy, lactation,
or other medical reason as determined by the investigator.
Noncompliance with medication washout, inability to swal-
low tablets whole, or a history of antipsychotic treatment
resistance (ie, failed courses of 2 different antipsychotic
agents of adequate dose and duration) or neuroleptic ma-
lignant syndrome also excluded enrollment. Subjects who
attempted suicide in the past 6 months, had a score >3 on the
Suicidal Ideation item of the Children’s Depression Rating
Scale-Revised (CDRS-R),* or were determined by the inves-
tigator to be at risk of suicide were excluded. Other reasons
for exclusion included clinically important laboratory test
results, vital sign, or electrocardiogram (ECG) abnormali-
ties; diabetes mellitus; abnormally elevated serum glucose
levels; epilepsy; history of severe head trauma; stroke; un-
stable thyroid pathology requiring treatment; other unstable
medical conditions; prior participation in an aripiprazole
study; allergy or hypersensitivity to aripiprazole; or partici-
pation in an investigational drug trial in the past month.

Treatment/Dosing

After screening and medication washout, subjects were
randomly assigned to target doses of aripiprazole (10 mg or
30 mg) or matching placebo once daily for 4 weeks. Study
medication could be administered at any time of day without
regard for meals. Aripiprazole dosing started with 2 mg/d
(days 1 and 2), 5 mg/d (days 3 and 4), and 10 mg/d on day
5. Subjects in the 10 mg group remained at that target dose,
and titration continued for the 30 mg group with 10 mg/d
(days 5 and 6), 15 mg/d (days 7 and 8), 20 mg/d (days 9 and
10), and 25 mg/d (days 11 and 12) and concluded with the
target dose of 30 mg/d on day 13. Matching placebo was
administered according to the same titration schedule. Study
medication was dispensed at weekly visits in child-resistant
blister cards containing a 1-week supply.

Efficacy Assessments and Schedule

The primary efficacy endpoint was change from baseline
(ie, randomization day 1) to week 4 in the YMRS total score.
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Secondary efficacy variables were change from baseline scores
on the Children’s Global Assessment Scale (CGAS)®; Clinical
Global Impressions Scale-Bipolar Version (CGI-BP) severity
of mania, depression, and overall bipolar illness*’; CDRS-R*;
an abbreviated version of the General Behavior Inventory”*
(GBI; 20-items with 2 subscales that assessed symptoms of
mania/hypomania and depression which was completed by
both parents/guardians and subjects); and the parent ques-
tionnaire on home behaviors version of the ADHD Rating
Scale-Version IV (ADHD-RS-IV).” Primary and secondary
efficacy variables were assessed at screening, at baseline, and
at each scheduled weekly visit through week 4. The Pediatric
Quality of Life Enjoyment and Satisfaction Questionnaire
(P-QLES-Q)* was administered at baseline and week 4.
Other efficacy variables were response (=50% reduction
from baseline YMRS total score) and time to discontinua-
tion. A post hoc analysis defined remission as a YMRS total
score <12 and CGI-BP severity score for mania<?2.

Safety Assessments and Schedule

An independent data safety monitoring board prospec-
tively reviewed adverse events throughout the study and
was informed weekly of serious adverse events. An adverse
event was considered “serious” if it was fatal, life-threatening,
persistently or significantly disabling or incapacitating;
required the subject to be hospitalized; or prolonged a youth’s
hospitalization.” In addition, any other medically significant
event requiring medical or surgical intervention to prevent
one of the outcomes listed above was also considered “seri-
ous” Adverse events were patient/guardian-reported, elicited
at each visit using open-ended questions about new medical
problems and exacerbation of existing medical problems.
Investigators recorded self-injurious behaviors and docu-
mented any relationship to suicide attempts. Vital signs
and measurements of height and weight were obtained at
screening and baseline and at each scheduled visit. Other
assessments obtained at baseline and week 4 were physi-
cal examinations, ECGs, and laboratory tests, the latter of
which included assessment of body mass index (BMI), serum
prolactin, fasting serum glucose, fasting total cholesterol,
fasting triglycerides, and fasting high-density lipoprotein
(HDL) cholesterol. Extrapyramidal-related symptoms were
assessed at screening and baseline and at each visit using
the Simpson-Angus Scale (SAS),* the Abnormal Involuntary
Movement Scale (AIMS),” and the Barnes Akathisia Rating
Scale (BARS).** Medication adherence and well-being were
also monitored during a telephone interview on day 4.

Statistical Analysis

Sample size considerations. This study was designed to
have 85% power to detect a difference between aripiprazole
and placebo of a —5.1 point change from baseline YMRS
total score at week 4. The mean difference of —5.1 points
was estimated from 2 bipolar mania trials in adults,”** using
a pooled standard deviation of 11.1. On the basis of these

J Clin Psychiatry 70:10;/October 2009

Focus oN CHILDHOOD AND ADOLESCENT MENTAL HEALTH

estimates and using a 2-sided a of .05, 87 subjects per treat-
ment arm with a total of 261 subjects were required to yield
85% power.

Data analysis. Efficacy and safety analyses were conduct-
ed using data from baseline through week 4 visits. Analyses
of safety and tolerability parameters included data from all
randomized subjects who had taken at least 1 dose of study
medication (safety sample). The efficacy sample included all
patients in the safety sample who had at least 1 postbaseline
efficacy assessment. All analyses were conducted in the last-
observation-carried-forward data set.

An overall F-test for the mean change from baseline in
YMRS total score was performed at a significance level of
.05 (2-tailed) for the aripiprazole 10 mg, aripiprazole 30 mg,
and placebo groups. Since this hypothesis was rejected at
the .05 level, each of the aripiprazole 10 mg versus placebo,
and aripiprazole 30 mg versus placebo comparisons were
tested at a 2-sided .05 significance level. Change scores
from baseline were analyzed using analysis of covariance
(ANCOVA) with treatment as a factor and baseline score as
a covariate at each timepoint. The least squares (LS) means
obtained from a type III analysis using SAS were used for
the treatment comparisons. Two-tailed Student ¢ tests were
used to test differences between the LS means within the
ANCOVA model. The proportion of responders was ana-
lyzed using a x* test. Adverse events are summarized using
descriptive statistics. The proportion of patients with clini-
cally significant weight gain (=7% increase from baseline)
was evaluated using the Fisher exact test.

RESULTS

Patients

A total of 413 subjects were screened and 296 eligible
subjects randomly assigned to aripiprazole 10 mg/d (n=98),
aripiprazole 30 mg/d (n=99), or placebo (n=99). Two hun-
dred thirty-seven subjects (80%) completed the 4-week
study; subject disposition is shown in Figure 1. Two sub-
jects randomly assigned to placebo were excluded from the
safety population as they did not receive at least 1 dose of
study medication.

Demographic and clinical characteristics, including in-
formation on comorbidities, are shown in Table 1 and were
similar for all 3 groups. The overall mean age was 13.4 years,
and the majority (78.0%) of subjects were aged 12-17 years.
Slightly more than half of subjects were male, and roughly
two-thirds were white. The overall mean BMI was 23.8
kg/m? and 28.6% of subjects exceeded the 95th percentile
BMI adjusted for age and gender at baseline. The mean age
at onset of bipolar disorder was 12.1 years, with a mean
duration of bipolar illness of 1.3 years (Table 1).

Efficacy
Primary efficacy measure. Aripiprazole 10 mg and 30
mg were superior to placebo on the primary efficacy variable
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Figure 1. Subject Disposition (randomized sample)
Enrolled:n =413
Randomly assigned to double-blind treatment: n = 296
Placebo: n = 99 Aripiprazole 10 mg/d: Aripiprazole 30 mg/d:
n=98 n=99
Completed: Completed: Completed:
n =76 (76.8%) n =84 (85.7%) n=77(77.8%)
Discontinued: n = 23 (23.2%) Discontinued: n = 14 (14.3%) Discontinued: n = 22 (22.2%)
Adverse event: n=1 (1.0%) Adverse event: n=4 (4.1%) Adverse event: n=7 (7.1%)
Lost to follow-up: n=>5 (5.1%) Lost to follow-up: n=3 (3.1%) Lost to follow-up: n=3 (3.0%)
Investigator withdrew n=2 (2.0%) Investigator withdrew n=1 (1.0%) Investigator withdrew n=0 (0.0%)
subject: subject: subject:
Withdrew consent: n=6 (6.1%) Withdrew consent: n=4 (4.1%) Withdrew consent: n=9 (9.1%)
Protocol deviation: n=1 (1.0%) Protocol deviation: n=0 (0.0%) Protocol deviation: n=1 (1.0%)
Lack of efficacy: n=28 (8.1%) Lack of efficacy: n=2 (2.0%) Lack of efficacy: n=2 (2.0%)

at the week 4 timepoint (Figure 2). At the 4-week endpoint,
mean changes from baseline on the YMRS total score were
significantly greater for aripiprazole 10 mg compared
with placebo (-14.2 vs -8.2; P<.0001) and aripiprazole
30 mg compared with placebo (-16.5 vs -8.2; P<.0001).
Statistically significant differences between both doses of
aripiprazole and placebo occurred as early as week 1 for
the 10 mg (9.0 vs -5.6; P=.002) and 30 mg groups (-9.4 vs
-5.6; P<.001) and were sustained through week 4.

Secondary efficacy measures. Mania/overall bipolar
illness. Treatment with aripiprazole 10 mg or 30 mg resulted
in statistically significant changes from baseline to week 4
compared to placebo on CGI-BP severity of mania and the
GBI total scores on parent/guardian and patient version of
mania/hypomania (all P<.05) (Table 2). Treatment with
aripiprazole 10 mg or 30 mg also resulted in statistically
significant changes from baseline to week 4 compared to
placebo on CGI-BP overall bipolar illness scores (P <.0001).
Both dose groups of aripiprazole demonstrated statisti-
cal superiority to placebo at the week 1 visit on CGI-BP
severity scores for mania and overall bipolar illness and GBI
total score on the parent/guardian version for mania (data
not shown).

Depression. As shown in Table 2, there were no statis-
tically significant differences in change from baseline to
week 4 scores on the clinician-rated CGI-BP severity of
depression scale or the CDRS-R for either aripiprazole dose
compared to placebo. Aripiprazole 10 mg resulted in sig-
nificantly greater improvement than placebo on the GBI
total score on the parent/guardian version of depression
(P=.0430), although improvement with aripiprazole 30 mg
was not significantly different than with placebo at week
4. No statistically significant differences in change from
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baseline to week 4 scores on the GBI total scores on the
patient-completed measure of depression were observed.

Response and remission. Beginning at week 1 and con-
tinuing through week 4, the percentage of responders in
both aripiprazole treatment groups was significantly higher
than in the placebo group. At week 4, the response criterion
was met by 44.8% of subjects in the aripiprazole 10 mg group
(P=.0074 vs placebo), 63.6% in the 30 mg group (P<.0001
vs placebo), and 26.1% in the placebo group. Remission was
achieved by 25% of subjects in the aripiprazole 10 mg group
(P=.0002 vs placebo), 47.5% in the 30 mg group (P<.0001
vs placebo), and 5.4% in the placebo group at week 4. Remis-
sion rates separated from placebo as early as week 1 for both
aripiprazole groups.

Additional outcomes. Treatment with aripiprazole 10 mg
or 30 mg resulted in statistically significant changes in CGAS
score from baseline to week 4 compared to placebo. While
small improvements on the P-QLES-Q total score occurred
in each treatment group, there were no significant differ-
ences between aripiprazole and placebo at week 4. Treatment
with aripiprazole 10 mg or 30 mg also resulted in statistically
significant changes from baseline to week 4 compared to
placebo on the ADHD-RS-IV total scores (both P<.0001).

Safety

Aripiprazole was generally well tolerated. There were no
deaths or suicides during the study. At least 1 serious adverse
event occurred in 5.1% (n=5) of subjects in the aripipra-
zole 10 mg group, 2.0% (n=2) in the aripiprazole 30 mg
group, and 5.2% (n=5) in the placebo group. Serious adverse
events in the aripiprazole 10 mg group included the follow-
ing: 1 subject with accidental overdose, grand mal seizure,
and respiratory arrest, all judged by the study investigator
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Table 1. Demographic and Baseline Clinical Characteristics of All Randomized Subjects in a Study of Pediatric Bipolar I Disorder
Treated With Aripiprazole 10 mg, Aripiprazole 30 mg, or Placebo

Aripiprazole 10 mg Aripiprazole 30 mg Placebo Total

Baseline Characteristic (n=98) (n=99) (n=99) (n=296)
Age, mean=SD, y 13.7+£2.2 13.3£2.3 13.3+2.1 13.4+2.2
Age group, n (%)

10-11y 18 (18.4) 26 (26.3) 21(21.2) 65 (22.0)

12-17y 80 (81.6) 73 (73.7) 78 (78.8) 231 (78.0)
Height, mean £ SD, cm 161.1+£12.5 158.4+12.2 158.7+11.6 159.4+12.1
Weight, mean + SD, kg 63.8+20.1 60.5+21.5 60.5+17.3 61.6+19.7
BMI, mean £ SD, kg/m2 24.2+54 23.7+6.7 23.7+£5.0 23.8+5.7
BMI >95th percentile, n (%) 27 (27.6) 27 (27.3) 30 (30.9)* 84 (28.6)
Sex, % male 53.1 51.5 56.6 53.7
Race, % white 66.3 68.7 60.6 65.2
Ethnicity, % non-Hispanic/Latino 93.9 89.9 84.9 89.5
Age at onset, mean+SD, y 12.5+3.2 12.0+3.0 11.9+3.0 12.1+3.0
Duration of bipolar disease, mean +SD, y 1.3+£2.2 1.3+£2.5 14+1.9 1.3+£2.2
YMRS total score, mean + SD 29.8+6.5 29.5+6.3 30.7+6.8 30.0£6.5
Current episode, n (%)"

Mixed 43 (43.9) 39 (39.4) 43 (43.4) 125 (42.2)

Manic 41 (41.8) 40 (40.4) 38 (38.4) 119 (40.2)

Unknown 14 (14.3) 20 (20.2) 18 (18.2) 52 (17.6)
Rapid cycling (DSM-IV criteria), n (%)°

Yes 17 (17.4) 13 (13.1) 15 (15.2) 45 (15.2)

No 49 (50.0) 46 (46.5) 51 (51.5) 146 (49.3)

Unknown 32 (32.7) 40 (40.4) 33 (33.3) 105 (35.5)
Psychotic features in previous episode, n (%)"

Yes 2(2.0) 6(6.1) 7(7.1) 15 (5.1)

No 67 (68.4) 62 (62.6) 65 (65.7) 194 (65.5)

Unknown 29 (29.6) 31(31.3) 27 (27.3) 87 (29.4)
Psychotic features in current episode, n (%)°

Yes 7(7.1) 4(4.0) 3(3.0) 14 (4.7)

No 58 (59.2) 58 (58.6) 64 (64.7) 180 (60.8)

Unknown 33 (33.7) 37 (37.4) 32 (32.3) 102 (34.5)
Current or past history of ADHD, n (%)"

Yes 48 (49.0) 50 (50.5) 55 (55.6) 153 (51.7)

No 34 (34.7) 25 (25.3) 18 (18.2) 77 (26.0)

Unknown 16 (16.3) 24 (24.2) 26 (26.3) 66 (22.3)
Current or past history of ODD, n (%)°

Yes 28 (28.6) 34 (34.3) 31(31.3) 93 (31.4)

No 48 (49.0) 39 (39.4) 41 (41.4) 128 (43.2)

Unknown 22 (22.5) 26 (26.3) 27 (27.3) 75 (25.3)
Treatment with antipsychotics within past month, n (%) 12 (12.2) 10 (10.1) 14 (14.1) 36 (12.2)
Prior aripiprazole treatment, n (%)

Within past month 0 2(2.0) 1(1.0) 3(1.0)

Prior to past month 2(2.0) 1(1.0) 2(2.0) 5(1.7)
Treatment-naive, %° 41.8 49.5 36.4 42.6
Family history of bipolar I disorder, n (%) 44 (44.9) 35 (35.4) 52 (52.5) 131 (44.3)
CDRS-R suicidal ideation score, mean +SD 1.1£0.4 1.1£0.5 1.2+0.5 1.2+0.5

“Based on the placebo safety intent-to-treat population, n=97.

"Data relating to these clinical characteristics were collected post hoc; capturing data on comorbid diagnoses was not required by investigators, and thus
there is a high percentage of missing data.

“No prior treatment for bipolar illness.

Abbreviations: ADHD = attention-deficit/hyperactivity disorder, BMI=body mass index, CDRS-R = Children’s Depression Rating Scale-Revised,
ODD =oppositional defiant disorder, YMRS = Young Mania Rating Scale.

as not related to aripiprazole treatment; 1 subject each with
aggression judged not related to treatment; 1 subject with
oppositional defiant disorder judged not related to treat-
ment; 1 subject with suicidal ideation, not likely related to
aripiprazole treatment; and 1 subject with aggression and
fatigue, judged as probably related to aripiprazole treatment.
Both serious adverse events in the aripiprazole 30 mg group
and all 5 serious adverse events in the placebo group were
“exacerbation of bipolar disorder”; all were judged by the
study investigator as unrelated or not likely related to study
medication.
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Adverse events occurring in at least 5% of subjects are
summarized in Table 3. Twelve subjects (aripiprazole 10 mg,
n =4; aripiprazole 30 mg, n="7; placebo, n=2) discontinued
treatment due to adverse events before completing the full
4 weeks of treatment. An additional 4 subjects (aripipra-
zole 10 mg, n=2, aripiprazole 30 mg, n=1; placebo, n=1)
completed the week 4 study visit, and were counted as acute
phase completers, but discontinued due to adverse events
before entering the extension phase. Adverse events result-
ing in study discontinuation in the 10 mg group were fatigue
(n=2), sedation (n=2), akathisia (n=1), aggression (n=1),
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Figure 2. Mean Change From Baseline in YMRS Total
Score (LOCF) Weeks 1 Through 4 for Aripiprazole 10 mg,
Aripiprazole 30 mg, and Placebo (efficacy sample)*

Week of Treatment

-1 5 -
< Placebo sk

m Aripiprazole 10 mg sk
-20- A Aripiprazole 30 mg

Mean Change in YMRS Score
|
)
1

“‘Baseline YMRS scores (efficacy sample): aripiprazole 10 mg, 29.8;
aripiprazole 30 mg, 29.5; placebo, 31.1.

*P<.05.

*##P<.0001.

Abbreviations: LOCF =last observation carried forward, YMRS = Young
Mania Rating Scale.

and suicidal ideation (n=1). In the 30 mg group, extrapy-
ramidal disorder (n=3), exacerbation of bipolar disorder
(n=2), vomiting (n=1), dystonia (n=1), and somnolence
(n=1) led to study withdrawal (1 subject discontinued
because of aggression and fatigue). Anxiety (n=1) and ex-
acerbation of bipolar disorder (n=1) were adverse events
leading to discontinuation in the placebo group.
Laboratory analyses, vital signs, ECG. There were no
relevant trends observed in the incidence of potentially
clinically significant heart rate or blood pressure abnormali-
ties. No trends were observed for any potentially clinically
significant changes in ECG parameters, including QT
Abnormal QT values (=420 msec for subjects 10-17
years and a>10% increase from baseline or =450 msec for
subjects > 18 years at the time of measurement and a>10%
increase from baseline) occurred in 4 subjects in the ari-
piprazole 10 mg group (4.4%), 2 in the aripiprazole 30 mg
group (2.3%), and 7 in the placebo group (8.4%). Abnormal-
ities in laboratory values appeared to be isolated findings
and showed no clinically meaningful trends as assessed by
an independent data safety monitoring board.
EPS-related symptoms. EPS-related adverse events were
categorized under 5 separate category headings (dystonic,
Parkinsonian, akathisia, dyskinetic, and residual events)
(Table 3). The most common EPS-related adverse events
(more than 5% incidence) were extrapyramidal disorder,
akathisia, and dystonia. Extrapyramidal events were re-
ported by 23 of the aripiprazole 10 mg patients, 39 of the
aripiprazole 30 mg patients, and 7 of the placebo patients
(Table 3). Of these, 11 of the aripiprazole 10 mg patients,
17 of the aripiprazole 30 mg patients, and 4 of the placebo
patients received medication for the treatment of EPS. The
majority of EPS events were Parkinson-like in nature and
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were classified as mild to moderate as evidenced by a low
rate of adverse event-related discontinuation. Discontin-
uations occurred in patients who experienced akathisia
(aripiprazole 10 mg, 1.0%), dystonia (aripiprazole 30 mg,
1.0%), and extrapyramidal disorder (aripiprazole 30 mg,
3.0%). Change from baseline on the physician-rated BARS
and AIMS did not differ from placebo at week 4. Change
in SAS scores at week 4 indicated relative worsening from
baseline in aripiprazole patients compared to placebo (ari-
piprazole 10 mg, LS mean change 0.6 vs -0.1 for placebo,
P=.0338; aripiprazole 30 mg, 1.2 vs -0.1, P<.0001).

Metabolic parameters and weight change. Changes in
metabolic parameters and weight over the course of the
study are shown in Table 4. Mean weight change from base-
line to week 4 in the aripiprazole 10 mg (+0.82 kg) and the
aripiprazole 30 mg (+1.08 kg) groups was not significantly
different from placebo (+0.56 kg) (P=.35and P=.13, respec-
tively). The incidence of clinically significant weight gain
(=7% increase from baseline) at week 4 was not significantly
different between aripiprazole 10 mg (4.0%) or aripipra-
zole 30 mg (12.3%) and placebo (4.6%) (P=1.00 and P=.14,
respectively). Mean change in BMI from baseline to week 4
was also comparable between both aripiprazole treatment
groups and placebo (P=.4425 and P=.1212, respectively).
Overall, there were no clinically meaningful changes from
baseline in fasting serum glucose, total cholesterol, trig-
lycerides, or HDL-cholesterol or meaningful trends in the
incidence of abnormalities in these parameters.

Serum prolactin levels decreased from baseline to week
4 in both aripiprazole groups, and changes were more
pronounced for males. Low prolactin levels (females, <3
ng/mL; males, <2 ng/mL) occurred in 22 subjects in the
aripiprazole 10 mg group (25.3%), 35 in the 30 mg group
(39.3%), and 2 in the placebo group (2.4%).

DISCUSSION

This is the first randomized, double-blind, placebo-
controlled trial of aripiprazole treatment of bipolar I disorder
in pediatric subjects with a manic or mixed episode. Results
of this study indicate that aripiprazole is effective and well
tolerated for the treatment of pediatric mania. Reduction
in mania, as measured by change from baseline in YMRS
total score, was significantly greater with aripiprazole than
placebo at week 4 for the 10 mg/d dose and the 30 mg/d
dose. Onset of action was rapid, with statistically significant
improvement in mania symptoms observed at week 1 and
sustained through endpoint for both doses.

Aripiprazole also showed statistically significant im-
provements on several other key indicators of clinical
efficacy. Remission, which was stringently defined as a
YMRS total score<12 and CGI-BP severity score<2, was
achieved by significantly more subjects in the aripiprazole
10 mg (25%) and the aripiprazole 30 mg (48%) groups com-
pared with placebo (5%) at week 4. Response rates (>50%
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Table 2. Mean Change From Baseline (day 1 visit) to End of Week 4 for Efficacy Variables in Pediatric Subjects With Bipolar I
Disorder Treated With Aripiprazole 10 mg, Aripiprazole 30 mg, or Placebo (efficacy sample, LOCF dataset)*”

Comparison of Aripiprazole
and Placebo (P Value)

Aripiprazole Aripiprazole

Efficacy Rating Scale Aripiprazole 10 mg Aripiprazole 30 mg Placebo 10 mg 30 mg
YMRS total score

Baseline 29.8 (n=96) 29.5 (n=99) 31.1 (n=94)

LS mean change at week 4 —14.2 (n=96) -16.5 (n=99) -8.2(n=92)

Treatment difference at week 4 (95% CI) —5.99 (-8.49 to -3.50) —-8.26 (-10.7 to -5.77) <.0001 <.0001
CGAS score

Baseline 46.9 (n=96) 47.5 (n=99) 45.5 (n=94)

LS mean change at week 4 15.1 (n=96) 17.3 (n=99) 5.8 (n=92)

Treatment difference at week 4 (95% CI) 9.30 (5.77 to 12.84) 11.51 (7.99 to 15.03) <.0001 <.0001
CGI-BP severity score—mania

Baseline 4.7 (n=96) 4.6 (n=99) 4.9 (n=94)

LS mean change at week 4 -1.6 (n=96) -2.1(n=99) -0.8 (n=92)

Treatment difference at week 4 (95% CI) —0.81 (-1.15 to -0.48) —1.26 (-1.59 to -0.93) <.0001 <.0001
CGI-BP severity score—depression

Baseline 2.9 (n=96) 2.9 (n=99) 2.8 (n=94)

LS mean change at week 4 -0.9 (n=96) -0.9 (n=99) -0.6 (n=92)

Treatment difference at week 4 (95% CI) —0.25 (-0.54 to 0.04) —0.26 (-0.55 to 0.03) .0878 .0752
CGI-BP severity score—overall bipolar illness

Baseline 4.7 (n=96) 4.6 (n=99) 4.8 (n=94)

LS mean change at week 4 1.6 (n=96) -2.0 (n=99) -0.8 (n=92)

Treatment difference at week 4 (95% CI) —0.83 (-1.16 to -0.51) —1.18 (-1.51 to -0.86) <.0001 <.0001
CDRS-R score

Baseline 35.2(n=91) 34.1 (n=94) 33.8 (n=86)

LS mean change at week 4 7.2 (n=91) -6.1 (n=94) -4.9 (n=85)

Treatment difference at week 4 (95% CI) —2.28 (-4.81 to 0.25) -1.19 (-3.69 to 1.32) .0767 3515
GBI total scores—parent/guardian (mania)

Baseline 17.7 (n=95) 17.4 (n=96) 19.1 (n=93)

LS mean change at week 4 9.9 (n=95) -9.5 (n=96) -4.0 (n=91)

Treatment difference at week 4 (95% CI) —5.88 (-8.02 to -3.73) —5.46 (-7.60 to -3.32) <.0001 <.0001
GBI total scores—parent/guardian (depression)

Baseline 13.4 (n=95) 12.4 (n=96) 13.4 (n=93)

LS mean change at week 4 5.9 (n=95) -4.1 (n=96) -3.8 (n=91)

Treatment difference at week 4 (95% CI) —2.13 (-=4.20 to -0.07) —-0.31 (-2.37 to 1.76) .0430 .7696
GBI total scores—patient (mania)

Baseline 15.1(n=96) 14.8 (n=96) 14.8 (n=93)

LS mean change at week 4 6.4 (n=96) —6.6 (n=96) -4.6 (n=91)

Treatment difference at week 4 (95% CI) -1.85 (-3.67 to -0.03) —2.03 (-3.85 to -0.20) .0468 .0296
GBI total scores—patient (depression)

Baseline 12.1 (n=96) 11.3 (n=96) 10.5 (n=93)

LS mean change at week 4 3.4 (n=96) -3.3 (n=96) -3.4 (n=91)

Treatment difference at week 4 (95% CI) 0.07 (-1.73 to 1.86) 0.19 (-1.61 to 1.98) 9418 .8377
ADHD-RS-1V total score

Baseline 31.5(n=95) 32.1(n=97) 35.7 (n=91)

LS mean change at week 4 12.5 (n=95) -11.9 (n=97) -3.7 (n=90)

Treatment difference at week 4 (95% CI) —8.86 (-12.3 to -5.43) —8.23 (-11.6 to -4.83) <.0001 <.0001

“Variation in n numbers reflects rating scales not completed for all subjects.

"Positive change on the CGAS signifies improvement; for all other scales, negative change signifies improvement.
Abbreviations: ADHD-RS-IV = ADHD Rating Scale-Version IV, CDRS-R = Children’s Depression Rating Scale-Revised, CGAS = Children’s Global
Assessment Scale, CGI-BP = Clinical Global Impressions Scale-Bipolar Version, GBI = General Behavior Inventory, LOCF =last observation carried

forward, LS =least squares, YMRS = Young Mania Rating Scale.

reduction from baseline YMRS total score) at week 4 were
also significantly greater with aripiprazole than placebo. As
with the primary efficacy variable, statistically significant
response and remission rates were observed with both dos-
es of aripiprazole relative to placebo from week 1 through
week 4. It is worth noting that in addition to investigator-
rated improvement in the symptoms of mania, as measured
by YMRS total scores, both subjects and parents/caregivers
noted significant improvement in mania symptoms on the
GBI scale. It should be noted that aripiprazole did not pro-
duce significant improvements in depressive symptoms in
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this patient group. Data supporting the use of aripiprazole
as an adjunct to antidepressant therapy in adults with ma-
jor depressive disorder should not be extrapolated to this
pediatric population.

The results reported here confirm findings from previous
open-label and retrospective studies which have previously
described that aripiprazole treatment is effective and well
tolerated for the treatment on mania in youth with bipolar
disorder.”*

Current guidelines for the treatment of children and ado-
lescents with bipolar mania recommend first-line treatment
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Table 3. Treatment-Emergent Adverse Events in Pediatric Subjects With Bipolar I Disorder Treated With Aripiprazole 10 mg,

Aripiprazole 30 mg, or Placebo (safety sample), N (%)*

Aripiprazole 10 mg Aripiprazole 30 mg Placebo
Adverse Event (n=98) (n=99) (n=97)
Occurring in >5% of any group
Any adverse event 72 (73.5) 75 (75.8) 57 (58.8)
Extrapyramidal disorder 12 (12.2) 27 (27.3) 3(3.1)
Somnolence 19 (19.4) 26 (26.3) 3(3.1)
Fatigue 13 (13.3) 9(9.1) 4(4.1)
Headache 17 (17.3) 19 (19.2) 16 (16.5)
Akathisia 8(8.2) 11 (11.1) 2(2.1)
Nausea 9(9.2) 12 (12.1) 4(4.1)
Vomiting 8(8.2) 7(7.1) 9(9.3)
Blurred vision 8(8.2) 8 (8.1) 0
Salivary hypersecretion 3(3.1) 8 (8.1) 0
Decreased appetite 6 (6.1) 3 (3.0) 3(3.1)
Dizziness 5(5.1) 5(5.1) 1(1.0)
Increased appetite 2(2.0) 5(5.1) 3(3.1)
Upper abdominal pain 4 (4.1) 5(5.1) 3(3.1)
Dystonia 0 5(5.1) 0
Exacerbation of bipolar disorder 0 3 (3.0) 5(5.2)
Extrapyramidal symptom categories (reported events)*
Dystonic event (dystonia and muscle spasms) 0 7 (7.0) 2(2.0)
Parkinsonism event (extrapyramidal disorder, bradykinesia and tremor) 14 (14.2) 29 (29.2) 4(4.1)
Dyskinetic event 2 (2.0) 0 0
Residual event (muscle twitching) 1(1.0) 1(1.0) 0
Alkathisia event (akathisia and psychomotor activation) 8(8.1) 12 (12.1) 2(2.0)
Any extrapyramidal symptom event 23 (23.5) 39 (39.4) 7(7.2)

‘Reported as preferred terms in the Medical Dictionary for Regulatory Activities (MedDRA). Categories include the following events.

Dystonic event: dystonia, emprosthotonos, muscle contractions involuntary, muscle rigidity, muscle spasms, muscle spasticity, myotonia, nuchal
rigidity, oculogyration, opisthotonos, pleurothotonus, risus sardonicus, torticollis, trismus.

Parkinsonism event: akinesia, asterixis, athetosis, bradykinesia, cogwheel rigidity, essential tremor, extrapyramidal disorder, freezing
phenomenon, hypertonia, hypokinesia, hypokinesia neonatal, intention tremor, masked facies, Parkinson’s disease, parkinsonian crisis,
parkinsonian gait, parkinsonian rest tremor, parkinsonism, tremor, tremor neonatal.

Akathisia event: akathisia, hyperkinesia, psychomotor hyperactivity, hyperkinesia neonatal.

Dyskinetic event: ballismus, buccoglossal syndrome, choreoathetosis, clumsiness, dyskinesia, dyskinesia neonatal, dyskinesia esophageal,

fumbling, on-and-off phenomenon, tardive dyskinesia, head titubation.

Residual event: chorea, Huntington’s chorea, muscle twitching, myoclonus, clonus.
Subjects with multiple adverse event terms within the same category were counted only once toward the total. Subjects with extrapyramidal
symptom events within multiple categories were counted only once toward the total.

with atypical antipsychotics or mood stabilizers.” At the
time, this recommendation was based on the approval of
these agents for bipolar disorder in adults, as evidence of
the efficacy for these agents in children and adolescents was
sparse. Results from our study now provide evidence from a
methodologically stringent, randomized clinical study sup-
porting the use of aripiprazole in this patient population.
Indeed, since the publication of the American Academy of
Child and Adolescent Psychiatry guidelines,” aripiprazole
has been approved by the US Food and Drug Administra-
tion for the treatment of pediatric patients with bipolar
disorder 10 to 17 years of age. Interestingly, the baseline
disease characteristics of the pediatric subjects included in
this study differ slightly from similar trials with aripiprazole
conducted in adults.”** Here, a similar proportion of sub-
jects were experiencing current manic or mixed episodes
(both ~40%), whereas in adult studies a higher proportion
of subjects were being treated for manic episodes.”* The
proportion of subjects with rapid-cycling bipolar mania
reported here was slightly lower than reported in adult ari-
piprazole studies (15% vs 18%—23%).*>*

Aripiprazole was generally well tolerated in this popula-
tion. Somnolence and extrapyramidal symptoms were more
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commonly reported by subjects in the aripiprazole 30 mg
group compared with aripiprazole 10 mg. In this short-term
study, changes from baseline in measures of BMI, body
weight, increased fasting glucose and lipids, and ECG ab-
normalities were similar to those observed with placebo and
were not deemed clinically meaningful by an independent
data safety monitoring board. Weight gain with aripiprazole
reported here is similar to previous findings in adolescents
with schizophrenia*; in that study, neither active treatment
group (aripiprazole 10 mg or aripiprazole 30 mg) exhibited
substantial weight gain over the 6-week treatment period,
although change in weight differed from placebo due to
weight loss in the placebo group. Clinicians treating chil-
dren and adolescents with aripiprazole should be aware of
the potential for weight gain and routinely monitor patients
longer-term.* Weight gain appeared to be less with aripip-
razole 10 mg compared to aripiprazole 30 mg and may be a
reason to consider 10 mg over 30 mg when dosing.
Decreases in serum prolactin concentrations were
observed in both males and females during the course of
aripiprazole treatment, although further study is needed
to establish whether these changes will dissipate over time.
Mean decreases in prolactin levels have previously been
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Table 4. Changes in Baseline Metabolic Parameters for Pediatric Subjects With Bipolar I Disorder Treated With Aripiprazole 10 mg,

Aripiprazole 30 mg, or Placebo (safety sample)

Aripiprazole 10 mg Aripiprazole 30 mg Placebo
Metabolic Parameter Total N Value Total N Value Total N Value
BMI
Change from baseline, mean (SD), kg/m® 75 0.2 (0.8) 72 0.3 (1.1) 65 0.1 (0.8)
Subjects with BMI > 95th percentile for age and gender, n (%)
Baseline 98 27 (27.6) 99 27 (27.3) 97 30 (30.9)
Week 4 75 22 (29.3) 72 24 (33.3) 65 18 (27.7)
Subjects with BMI change from normal at baseline to abnormal 53 1(1.9) 48 0 46 2 (4.3)
(>95th percentile) at week 4, n (%)
Body weight
Change from baseline, mean (SD), kg 75 0.82 (1.69) 73 1.08 (2.27) 65 0.56 (2.14)
Subjects with weight > 95th percentile for age and gender, n (%)
Baseline 98 25 (25.5) 99 25 (25.3) 97 21 (21.6)
Week 4 75 21 (28.0) 73 24 (32.9) 65 13 (20.0)
Subjects with weight change from normal at baseline to abnormal 55 3(5.6) 50 2 (4.0) 52 0
(>95th percentile) at week 4, n (%)
Fasting serum glucose level—clinically meaningful elevation
(=110 mg/dL), n (%)
Baseline 83 2(2.4) 86 3(3.5) 76 1(1.3)
Week 4 65 1(L.5) 64 2(3.1) 53 1(1.9)
Fasting total cholesterol level—clinically meaningful elevation
(=170 mg/dL), n (%)
Baseline 83 34 (41.0) 83 32 (37.2) 83 17 (35.5)
Week 4 65 27 (41.5) 65 28 (43.8) 65 11 (20.8)
Fasting triglyceride level—clinically meaningful elevation
(=110 mg/dL), n (%)
Baseline 83 31(37.3) 83 33 (38.4) 83 29 (38.2)
Week 4 65 22 (33.8) 65 22 (34.4) 65 15 (28.3)
Fasting HDL cholesterol level—clinically meaningful elevation
(<40 mg/dL), n (%)
Baseline 83 16 (19.3) 83 9(10.5) 83 8(10.5)
Week 4 65 10 (15.4) 65 9 (14.1) 65 12 (22.6)
Prolactin level, mean (SD), ng/mL
Males
Baseline 52 5.42 (3.39) 51 5.92 (3.89) 54 6.65 (5.70)
Change at week 4 37 ~3.35 (3.49) 31 —4.23 (4.47) 37 ~0.11 (6.35)
Females
Baseline 46 12.2 (12.9) 48 7.7 (4.0) 43 10.6 (11.3)
Change at week 4 31 —5.74 (13.78) 37 -1.59 (5.21) 26 -2.69 (12.58)
Low serum prolactin levels at week 4, n (%)
Males (<2 ng/mL) 45 18 (40.0) 44 20 (45.5) 47 2(4.3)
Females (<3 ng/mL) 42 4(9.5) 45 15 (33.3) 38 0

Abbreviations: BMI =body mass index, HDL = high-density lipoprotein.

observed in adults with bipolar mania being treated with
aripiprazole.”®* Clinicians should be mindful of the poten-
tial for lowered prolactin levels in children and adolescents
and monitor patients accordingly. Reduction in prolac-
tin levels may be related to the dopamine partial agonist
properties of aripiprazole, which is thought to mimic the
inhibitory action of dopamine on pituitary prolactin secre-
tion. This is in contrast to the well-established action of D,
antagonists in the tuberoinfundibular pathway, which are
known to increase prolactin secretion. The clinical relevance
of low prolactin levels is unknown, with few published data
on the putative consequences of lowered prolactin levels in
children and adolescents or in adults. However, while specu-
lative, possible consequences could include failure to lactate
in childbearing females, possible decrease in pubic hair, and,
in extreme cases, possible fertility impairment.”*

Study completion rates were high, and rates of discontin-
uation due to adverse events were low. A gradual forced-dose
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titration schedule that began with 2 mg and brought subjects
to the 10-mg target dose by day 5 and the 30-mg dose by
day 11 was used on the basis of results of a prior study* in a
pediatric population which showed that this titration sched-
ule successfully minimized the incidence of adverse events.
The present study also provides support for exploration of
the adult 30-mg dose when treating children and adoles-
cents.” Using an identical titration schedule, the efficacy
and safety of aripiprazole 10 mg and 30 mg were examined
in a randomized, double-blind, placebo-controlled trial* in
302 adolescents with schizophrenia. Rates of study comple-
tion and discontinuation due to adverse events were similar
to this study of youths with bipolar illness.

This study allowed inclusion of subjects with comor-
bid psychiatric diagnoses such as ADHD and disruptive
behavior disorders. For those subjects for whom informa-
tion on comorbid conditions was available, just over half
had a current or past history of ADHD, and just over 30%
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had a current or past history of oppositional defiant disor-
der. However, it should be noted that data on some clinical
characteristics were missing for nearly a quarter of subjects.
Given that bipolar disorder in children and adolescents is
frequently associated with comorbid psychiatric conditions,
the inclusion of patients with these conditions provides evi-
dence to support the clinical relevance and generalizability
of these findings.

The findings reported here should, however, be con-
sidered in light of several limitations. First, as information
on some clinical characteristics was missing for nearly a
quarter of subjects, this prevents definitive conclusions
regarding the generalizability of the dataset. Second, the
lack of an active comparator precludes conclusions re-
garding the relative benefits of aripiprazole compared with
other agents for the treatment of children and adolescents
with bipolar mania. While the short-term nature of the
study does not allow for conclusions to be drawn as to the
longer-term safety and efficacy of aripiprazole treatment,
results of the subsequent long-term extension phase that
subjects could enter after participation in this clinical trial
will help to clarify the role of aripiprazole as a long-term
treatment in this population.

Findling et al
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