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1  EXECUTIVE SUMMARY 

1.1 Recommendation on Regulatory Action 

Based on the data available at the time of completion of this review, I recommend that this 
supplement NDA be granted approvable status. 

The sponsor proposed acute indications in the treatment of manic and 
mixed episodes with or without psychotic features associated with bipolar I disorder in pediatric 
population (10 to 17 yrs). The acute treatment indication was well supported by the efficacy data 
from the Acute Phase of Study 31-03-240. 

 Therefore, I recommend that only 
the acute treatment indication to be approved.  


A few labeling changes were recommended. Details can be found in section 9.4 Labeling
 
Review. 


Final approval is contingent on mutual agreement on treatment indications and labeling changes. 


1.2 Recommendation on Postmarketing Actions 

1.2.1 Risk Management Activity 

There are no additional recommendations for risk management activity. 

1.2.2 Required Phase 4 Commitments 

No Phase 4 commitments are recommended at this time. 

1.2.3 Other Phase 4 Requests 

There are no other Phase 4 requests. 

1.3 Summary of Clinical Findings 

1.3.1 Brief Overview of Clinical Program 

In response to the FDA’s Pediatric Written Request (PWR) dated February 11, 2003, the sponsor 
designed the aripiprazole pediatric efficacy program (APEX) to provide controlled clinical data 
regarding the use of aripiprazole for the treatment of schizophrenia in the adolescent population 
and mania associated with bipolar disorder in the child and adolescent population. The APEX 
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program included four studies: one safety, tolerability and pharmacokinetic (PK) study (31-03­
238), two randomized, double-blind, placebo-controlled safety and efficacy study—one for 
schizophrenia (31-03-239) and one for bipolar mania (31-03-240), and a roll-over, open-label 
long-term safety study (31-03-241) for subjects who complete either of the double-blind trials. 

Data from Study 31-03-238 (PK study), 31-03-239 (acute controlled study for adolescent 
schizophrenia) and 31-03-241(long-term, open label safety study with cut off date of 9 Nov. 
2006) were submitted to NDA 21436/017, aripiprazole for the indication of pediatric 
schizophrenia. This sNDA has been approved by FDA on 29 Oct. 2007. 

This submission includes data from Study 31-03-240 and 31-03-241. From this submission, the 
sponsor intended to seek for approval of the acute  treatment indications of 
manic and mixed episodes with or without psychotic features associated with bipolar I disorder 
in children and adolescents ages 10 to 17 years. 

The primary components of this supplement NDA are as follows: 
•	 Clinical study report (CSR) for study 31-03-240 (PWR required; placebo-controlled 

efficacy and safety study in the pediatric bipolar disorder population) 
•	 CSR for study 31-03-241 (PWR required; open-label, long-term safety study in pediatric 

schizophrenia and bipolar disorder populations) 
•	 CSR for 31-05-242 (APEX Program Population Pharmacokinetic (PK) Report of 

aripiprazole in pediatric schizophrenia and bipolar disorder populations from the 31-03­
238, 31-03-239 and 31-03-240 studies) 

•	 Combined Safety Summary Report 
•	 Revised Abilify labeling for the pediatric bipolar disorder indication in Physician’s 

Labeling Rule (PLR) format 

1.3.2 Efficacy 

The efficacy of aripiprazole in the acute treatment of manic and mixed episodes associated with 
bipolar I disorder in a pediatric (10 to 17 yrs) population was demonstrated by efficacy data from 
the Acute Phase of Study 31-03-240. Aripiprazole showed efficacy at daily doses of 10 mg and 
30 mg, as demonstrated by statistically significant improvements compared to placebo in the 
primary efficacy variable, mean change in YMRS Total Score from baseline to Week 4 (LOCF). 
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1.3.3 Safety 

The safety review was based on the safety data from Study 31-03-240 and 31-03-241. The safety 
findings from this submission were comparable to that obtained from adult bipolar clinical trials 
with the exception of some AEs (eg, somnolence, blurred vision, and extrapyramidal symptoms) 
appeared to occur at a higher frequency in the pediatric population. No any unexpected serious 
adverse events (SAEs) or deaths associated with aripiprazole treatment were reported. 

1.3.4 Dosing Regimen and Administration 

Study 31-03-240 was a fixed-dose study. Eligible patients were randomized into one of 
following treatment groups: aripiprazole 10 mg/d, aripiprazole 30 mg/d and placebo. All study 
medications were administered orally. Subjects reached their target dose through a forced 
titration schedule and proceeded with treatment at their target dose until the end of the Acute 
Phase (4 weeks).  

1.3.5 Drug-Drug Interactions 

The existing aripiprazole label addresses safety outcome related to potential drug-drug 
interactions. There have been no new data generated on this topic from this submission. 

1.3.6 Special Populations 

All two studies submitted to this sNDA are pediatric studies. There are no new data generated on 
other special populations from this submission. 

2  INTRODUCTION AND BACKGROUND 

2.1 Product Information 

Aripiprazole is a dopamine presynaptic D2 auto-receptor partial agonist and belongs to atypical 
antipsychotic family. Same as other atypical antipsychotics, aripiprazole also acts as an 
antagonist at serotonin 5-HT1A receptor. 

Abilify® (aripiprazole, OPC-14597, BMS-337039) is approved in the United States for the 
treatment of adults with acute schizophrenia (as of November 2002), maintenance of stability in 
schizophrenia (as of August 2003), treatment of acute manic and mixed episodes associated 
bipolar disorder (as of September 2004), and for the maintenance of efficacy in bipolar I disorder 
(as of March 2005). Aripiprazole is also approved for the treatment of schizophrenia in the 
European Union, Australia, and a number of countries in Asia, Europe, and Latin America.  

Aripiprazole is approved in the USA for the acute treatment of pediatric schizophrenia in Oct. 
2007. 

3
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2.2 Currently Available Treatment for Indications 

Lithium is approved by FDA for pediatric bipolar disorder (age 12 and up). Risperidone is the 
only antipsychotic that has been approved by FDA for the indication of pediatric bipolar mania 
(Aug. 2007). However, mood stabilizers and antipsychotics, especially atypical antipsychotics, 
have been widely used off-label in real clinical practice for this indication. 

2.3 Availability of Proposed Active Ingredient in the United States 

Aripiprazole is an approved drug in the United States. 

2.4 Important Issues With Pharmacologically Related Products 

Aripiprazole is the only FDA approved atypical antipsychotic with dopamine D2 receptor partial 
agonist property. As a member of atypical antipsychotics, aripiprazole labeling carries same class 
warnings and precautions as other atypical antipsychotics. No important issues with 
pharmacologically related products were identified from this submission. 

2.5 Presubmission Regulatory Activity 

Feb. 11, 2003 Pediatric Written Request (PWR) for pediatric studies in schizophrenia and 
bipolar mania was issued by FDA to Otsuka. 

Nov. 13, 2003 Otsuka met with FDA to discuss Abilify Pediatric Exclusivity Program. 

June 8, 2004	 A telecon was held on June 8th 2004 to discuss clarifications and proposals from 
Otsuka regarding FDA’s PWR for Abilify. 

Aug. 6, 2004	 New protocol for Study 31-03-241 (adolescent bipolar mania study) was 
submitted to FDA. 

July 5, 2007	 Pre-NDA meeting with FDA discussed results of pediatric bipolar trial done in 
response to PWR and discussed possible sNDA submission seeking an indication 
in pediatric population. 

Aug. 28, 2007 Otsuka submitted this sNDA for Ability in the treatment of pediatric bipolar 
disorder. 

2.6 Other Relevant Background Information 

Aripiprazole has not been withdrawn from the market for any reason. 

4
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3  SIGNIFICANT FINDINGS FROM OTHER REVIEW DISCIPLINES 

3.1 CMC (and Product Microbiology, if Applicable) 

Aripiprazole is a FDA approved drug. No new CMC data were submitted to this sNDA. 
Environmental assessment was not deemed necessary at this time point.  

3.2 Animal Pharmacology/Toxicology 

There is no animal pharmacology/toxicology data provided in this submission. These studies 
were not deemed necessary. 

4  DATA SOURCES, REVIEW STRATEGY, AND DATA INTEGRITY 

4.1 Sources of Clinical Data 

The efficacy data to support the efficacy claim of this submission came from Study 31-03-240. 
The safety data to support the safety conclusions in pediatric bipolar population came from Study 
31-03-240 and Study 31-03-241. 

4.2 Tables of Clinical Studies 

Table 1 summarizes studies included in the efficacy and safety review for this submission. 

Table 1  Clinical Studies Included in Efficacy and Safety Review 

Protocol No. 
Study Design Study Objective Duration 

Dose, and 
Regimen 

31-03-240 
A multicenter, randomized, double-blind, 
placebo controlled and fixed-dose study in 
treatment of adolescents with primary 
diagnosis of bipolar I disorder. 

31-03-241 
A multicenter, open-label and flexible-
dose study in patients who completed 
Study 31-03-239 or had withdrawn from 
the double-blind extension phase of Study 
31-03-240. 

To assess the short-term and long-term 
safety, and efficacy of oral aripiprazole 
at doses of 10 mg/d and 30 mg/d in 
adolescents (10 to 17 years). 

To assess the long-term safety and 
tolerability of flexible-dose 
aripiprazole in adolescent patients with 
diagnosis of schizophrenia. 

4 wk (acute 
phase) 
24 wk 
(extension 
phase) 

6 months 

Arip 10 mg 
po qd 
Arip 30 mg 
po qd 
Placebo po 
qd 

2 to 30 mg 
po qd 
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4.3 Review Strategy 

A list of the items examined during the course of this review is provided in Table 2. 

Table 2  Items Utilized in the Review 

Submission Date Submission Type Items Reviewed 
Aug. 28, 2007 Initial sNDA CSR for Study 31-03-240 

CSR for study 31-03-241 
Combined Safety Summary Report 
Revised Abilify labeling for the pediatric bipolar 
disorder indication 
Case report tabulations (.xpt files) 
Case report forms 

Sept. 27, 2007 Amendment Updated literature search 
Nov. 8, 2007 Amendment Safety Update 

4.4 Data Quality and Integrity 

An audit of the Case Report Forms (CRFs), Narrative Summaries and adverse event data listing 
was conducted for two patients (03240-21-5275 and 03240-913-5119, ~5% of the 49 patients 
with submitted CRFs), whom I randomly selected from the database from Study 31-03-240. The 
AE data listings examined were AE0.xpt from Study 31-03-240 datasets. The consistency of AE 
data across CRFs, Narrative Summaries and AE0.xpt file was examined. An examination of the 
AE information across these sources for this subject revealed reasonable consistency and 
completeness. 

4.5 Compliance with Good Clinical Practices 

All studies were performed in accordance with the ethical principles that have their origin in the 
Declaration of Helsinki and that are consistent with ICH/Good Clinical Practice and applicable 
regulatory requirements. 

4.6 Financial Disclosures 

Dr. received payments from  for lectures given under strict PHARMA 
guidelines and participated in speaker training sessions.  The cumulative value of the payments 
received between  through  was in excess of $25,000. 

6
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5  CLINICAL PHARMACOLOGY 

5.1 Pharmacokinetics 

Andre J. Jackson, PhD., is the clinical pharmacology reviewer for this submission. Please refer to 
Dr. Jackson’s review for pertinent information. 

5.2 Pharmacodynamics 

Andre J. Jackson, PhD., is the clinical pharmacology reviewer for this submission. Please refer to 
Dr. Jackson’s review for pertinent information. 

5.3 Exposure-Response Relationships 

Exposure-response relationship was not particularly studied in these studies. In the Acute Phase 
of Study 31-03-240, aripiprazole 30 mg arm was numerically superior to aripiprazole 10 mg arm 
in mean change from baseline in Y-MRS Total Score (arip 10 mg vs 30 mg: -5.99 vs. -8.26). 

6  INTEGRATED REVIEW OF EFFICACY 

6.1 Indication 

The sponsor intends to claim acute indications for child/adolescent bipolar 
I disorder, manic or mixed episodes with or without psychotic features. 

6.1.1 Methods 

Study 31-03-240 is the only placebo-controlled study that the sponsor submitted to support their 
efficacy claim in bipolar disorder, manic and mixed episodes. Study 31-03-240 consists of a 4­
week acute treatment phase and a 24-week extension phase. The study design of the acute 
treatment phase meets PWR’s requirements and is considered by the agency as a valid acute 
treatment study. The efficacy results from the acute treatment phase were reviewed in detail in 
this review. 

7
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6.1.2 General Discussion of Endpoint 

The primary endpoint for the Study 31-03-240 was the change from baseline to Week 4 (Acute 
phase) on the Young Mania Rating Scale (YMRS) total score. The YMRS is one of the most 
frequently utilized rating scales to assess manic symptoms in both adult and pediatric patients. 
The scale has 11 items and is based on the patient’s subjective report of his or her clinical 
condition over the previous 48 hours. Additional information is based upon clinical observations 
made during the course of the clinical interview. Strengths of the YMRS include its brevity, 
widely accepted use, and ease of administration in pediatric as well as adult populations. 

6.1.3 Study Design 

6.1.3.1 Investigators/Sites 

Study 31-03-240 was conducted in 59 centers in the United States from 30 March 2005 to 16 
February 2007. A full list of the principle investigators and clinical study sites were listed in 
Appendices 10.1. 

6.1.3.2 Objectives 

The primary objective of this study was to compare the efficacy of two fixed doses of 
aripiprazole (10 mg and 30 mg) to placebo, and to assess the safety of aripiprazole in children 
and adolescent subjects, ages 10 to 17 years, with bipolar I disorder, manic or mixed episode 
with or without psychotic features. 

6.1.3.3 Subjects 

Key Inclusion Criteria: 
•	 Male and female aged 10 to 17, with a Kiddie-Sads-Present and Lifetime Version (K­

SADS-PL) confirmed DSM-IV diagnosis of bipolar I disorder, manic or mixed episode, 
with or without psychotic features. Co-morbid diagnoses were permitted including 
Attention Deficit/Hyperactivity Disorder (ADHD), Conduct Disorder (CD), and 
Oppositional Defiant Disorder (ODD) and anxiety disorders (except Post Traumatic 
Stress Disorder [PTSD] and Obsessive Compulsive Disorder [OCD]). 

•	 YMRS score ≥ 20 at baseline 

Key Exclusion Criteria: 
•	 Subjects who presented with a clinical picture and/or history that was consistent with an 

Axis I (DSM-IV) diagnosis of Bipolar II Disorder, Bipolar Disorder Not Otherwise 

8
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Specified (NOS), Autism, Pervasive Developmental Disorder (PDD), OCD, PTSD, 
Mental Retardation or Schizophrenia or Schizoaffective Disorder. 

•	 Subjects who have psychotic symptoms that were better accounted for by another general 
medical condition or direct psychological effect of a substance (ie, medications). 

•	 Subjects who were considered treatment resistant to neuroleptics, in the opinion of the 
investigator, based on prior trials of two different neuroleptics that were of adequate dose 
and duration. 

•	 Subjects with a history of neuroleptic malignant syndrome 
•	 Subjects who presented a significant suicidal risk, or with a Suicidal Ideation Item of the 

Child Depression Rating Scale-Revised (CDRS-R) > 3. 
•	 Subjects who have serious or unstable medical condition. 
•	 Subjects who had been previously involved in a clinical study with aripiprazole or were 

currently treated with aripiprazole. 
•	 Subjects who had participated in any clinical trial with an investigational product within 

the past month. 

6.1.3.4 Overall Study Design 

This study was a out/in-patient, multi-center, randomized, double-blind, placebo-controlled trial 
designed to assess the efficacy and safety of two fixed doses of aripiprazole (10 mg and 30 mg) 
compared to placebo in child and adolescent subjects, ages 10 to 17 years, with a diagnosis of 
bipolar I disorder, manic or mixed episode, with or without psychotic features. 

The study included two phases: a 4-week acute treatment phase and a 24-week extension phase. 
Patients who met inclusion criteria were randomized into one of 3 treatment arms: aripiprazole 
10 mg, aripiprazole 30 mg or placebo arm, with a 1:1:1 ratio. Patients who completed 4-week 
acute treatment phase continued into the extension phase beginning at the same dose taken at the 
end of the acute phase. 

Any mood-stabilizing medications, psychotropics, antidepressants and stimulants or other 
ADHD medications were discontinued for at least 5 half-lives prior to administration of study 
drug. During the course of study, patients could receive benzodiazepine or anticholinergics for 
clinical indications other than prophylactic use. Treatment with benzodiazepines within 4 hours 
prior to rating scale administration, or treatment with anticholinergic agents within 12 hours prior 
to rating scale administration, was prohibited. 

Mandatory subject evaluations were to take place at Day 1 (Baseline), Day 4 (through phone 
call), and at Weeks 1, 2, 3, and 4 during the Acute Phase. Per the FDA’s PWR, in the event of 
discontinuation, the study allowed for early rescue. 

Subjects who completed the Acute Phase and took at least one dose of study medication in the 
Extension Phase were permitted to rollover into the open-label safety study, Protocol 31-03-241, 
to receive a cumulative total of up to 6 months of treatment with study medication. 

9
 



 
 

 

  
 

 
  

 

 

 
 

 
  

 

  

 

 
 

 

Clinical Review 
Jing Zhang, MD, PhD 
NDA 21436/SE5-021 
Abilify® aripiprazole 

6.1.3.5 Dose and Administration 

This study was a fixed-dose study. Aripiprazole was gradually titrated to 10 mg within 5 days 
and to 30 mg within 13 days. Patients remained on their target dose for the remainder of the 
acute treatment phase. All study medications were administered orally. 

6.1.3.6 Statistical Analysis Plan 

A nominal overall significance level of 0.05 (two-tailed) was used in testing the statistical 
significance of the comparisons between aripiprazole 10 mg versus placebo and aripiprazole 30 
mg versus placebo treatment groups. For the primary treatment comparisons of a dose group 
versus placebo, adjustment in testing due to multiple comparisons was handled by an overall F-
test. Descriptive statistics for the Y-MRS total scores and change from baseline scores were 
presented by treatment group for Week 1 through Week 4 for both observed case (OC) and last 
observation carried forward (LOCF) datasets. The change scores were analyzed by using an 
analysis of covariance (ANCOVA) model with treatment as a factor, and baseline Y-MRS total 
score as a covariate. For comparing Y-MRS total scores between treatment groups at baseline, 
only treatment was included in the analysis of variance (ANOVA) model with baseline value as 
the dependent variable. Two-tailed student’s t-tests were used to test differences between the LS 
means within the ANCOVA or ANOVA model.  

6.1.4 Efficacy Findings  

6.1.4.1 Disposition of Patients 

The disposition of patients in the Acute Phase is summarized in Table 3. A total of 413 subjects 
were screened, and 296 subjects were randomized in this study: 98/296 (33.1%) in the 
aripiprazole 10 mg arm, 99/296 (33.4%) in the aripiprazole 30 mg arm, and 99/296 (33.4%) in 
the placebo arm. All randomized subjects were included in the efficacy analyses (randomized 
subjects evaluated for at least one primary or secondary efficacy parameter). A total of 294 
subjects (99.3%) were treated and included in the safety analyses; 2 subjects from the placebo 
arm (2/99; 2%) were excluded from the safety analyses because they did not receive at least one 
dose of study drug. 
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Table 3 Disposition of Patients in Acute Phase of Study 31-03-240 

A high overall rate of retention (237/296 [80.1%]) was observed for the Acute Phase. 
Aripiprazole 10 mg arm had the highest completion rate (85.7%, 77.8%, and 76.8% in arip 10 
mg, 30 mg and PLA respectively). Aripiprazole 30 mg arm was associated with higher rate of 
withdrawals due to AEs (7.1%) compared to aripiprazole 10 mg (4.1%) and placebo (1%). The 
placebo arm was associated with higher rate of withdrawals due to lack of efficacy. 

6.1.4.2 Demographic Characteristics 

Demographic characteristics are summarized in Table 4. The three treatment arms were 
demographically similar. The majority of subjects were male (159/296, 53.72%) and Caucasian 
(193/296, 65.20%). The mean age was 13.43 years (range, 10.0 to 17.0 years). 

Table 4  Demographic Characteristics - All Randomized Subjects 

Characteristic Statistic 
Arip 10 mg 

N = 98 
Arip 30 mg 

N = 99 
PLA 

N = 99 
Total 

N = 296 
Age (years) Mean (SD) 13.70 (2.17) 13.31 (2.32) 13.28 (2.12) 13.43 (2.21) 

Male, n(%) 52 (53.06) 51 (51.52) 56 (56.57) 159 (53.72) 
Gender Female, n(%) 46 (46.94) 48 (48.48) 43 (43.43) 137 (46.28) 

Caucasian, n(%) 65 (66.33) 68 (68.69) 60 (60.61) 193 (65.20) 
Race Black, n(%) 24 (24.49) 8 (18.18) 23 (23.23) 65 (21.96) 

Pacific Islander, n(%) 2 (2.04) 0 (0.00) 0 (0.00) 2 (0.68) 
Other, n(%) 7 (7.14) 13 (13.13) 16 (16.16) 36 (12.16) 
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Characteristic Statistic 
Arip 10 mg 

N = 98 
Arip 30 mg 

N = 99 
PLA 

N = 99 
Total 

N = 296 
Height (cm) Mean (SD) 161.05(12.45) 158.37(12.21) 158.69(11.63) 159.36(12.12) 
BMI Mean (SD) 24.15 (5.37) 23.66 (6.70) 23.68 (4.98) 23.83 (5.72) 

6.1.4.3 Disease Characteristics 

Baseline disease severity, as measured by Y-MRS Total Score, Child Depression Rating Scale-
Revised (CDRS-R) Suicidal Ideations Score, and treatment status for previous episodes, is 
presented in Table 5. Overall, the baseline disease severity was comparable across all treatment 
arms. The mean Y-MRS Total Score and CDRS-R Suicidal Ideations Score were 30.0 and 1.2, 
respectively. Mean baseline YMRS Total Scores by treatment group were 29.8, 29.5, and 30.7 in 
the aripiprazole 10 mg and 30 mg arms and the placebo arm, respectively. A total of 170/296 
(57.40%) subjects had received treatment for previous episodes. 

Table 5  Baseline Disease Characteristics 

6.1.4.4 Concomitant Medications 

Concomitant use of benzodiazepines and anticolinergic medications was permitted under the 
investigator’s instruction. During the acute treatment phase, the utilization rate of 
benzodiazepines was low and was similar across all treatment arms (7.1% in arip 10 mg, 8.1% in 
arip 30 mg, and 11.1% in PLA). Two patients in placebo arm were reported taking 
methylphenidate.  

6.1.4.5 Efficacy Results 

Primary Variable: YMRS Total Score change from baseline to endpoint 

The mean change from baseline in YMRS Total Score by week is presented in Table 6 for the 
LOCF and the OC data set. Aripiprazole 10 mg and 30 mg showed statistically significant 
improvements over placebo in the YMRS Total Score at Week 4. Using the LOCF data set, the 
mean changes from baseline in YMRS Total Scores at Week 4 were −14.2 in the aripiprazole 10 
mg arm, −16.5 in the aripiprazole 30 mg arm, and −8.2 in the placebo arm. The comparison 

12
 



 
 

 

  
 

 
 

 

   

 
 

 

 
 

 

Clinical Review 
Jing Zhang, MD, PhD 
NDA 21436/SE5-021 
Abilify® aripiprazole 

between aripiprazole and placebo was significant for both doses (p < 0.0001). The treatment 
effect was −5.99 (95% CI = −8.49 to −3.50) for the arip10 mg arm and −8.26 (95% CI = −10.7 to 
−5.77) for the arip 30 mg arm. Statistically significant improvements in YMRS Total Score were 
seen beginning at Week 1 for both aripiprazole doses and continued through Week 4.  

OC analyses on the mean changes from baseline in YMRS Total Score at week 4 also 
demonstrated that both aripiprazole treatment arms were superior to placebo (p < 0.0001). The 
treatment effect was -5.81 for the apri 10 mg arm and -7.92 for the arip 30 mg arm. Statistically 
significant improvements in YMRS Total Score were seen beginning at Week 1 for both 
aripiprazole doses and continued through Week 4. 

Table 6  Mean Change from Baseline in YMRS Total Score by Week in Acute Phase 
(LOCF & OC) 

Secondary Variables: 
No any secondary variables were key secondary variable. 
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Percentage of Subjects Responding to Treatment (≥ 50% reduction from Baseline in YMRS Total 
Score) 

The percentage of subjects responding to treatment, defined as those having a ≥ 50% reduction 
from Baseline in YMRS Total Score. Both the aripiprazole 10 mg and 30 mg arms had 
significantly higher percentages of responders compared to the placebo arm at every treatment 
week during the Acute Phase. At Week 4 (end of the Acute Phase), the percentages of responders 
using LOCF were 44.79% (43/96 subjects), 63.64% (63/99 subjects), and 26.09% (24/92 
subjects) in the aripiprazole 10 mg, 30 mg, and placebo arms, respectively (p = 0.0074 for 10 mg 
versus placebo [95% CI = 5.01 to 32.40] and p < 0.0001 for 30 mg versus placebo [95% CI = 
23.41 to 51.68]). OC analyses data were consistent with findings using LOCF. 

Change from Baseline in Children’s Global Assessment Scale (CGAS) Score 

Both the aripiprazole 10 mg and 30 mg arms showed statistically significant improvements over 
the placebo arm in the change from baseline in CGAS Score at the end of the Acute 
Phase (Week 4) using the LOCF data set. At Week 4, the mean changes from baseline using 
LOCF were 15.1, 17.3, and 5.8 in the aripiprazole 10 mg, 30 mg, and placebo arms, respectively. 
The treatment effect in mean change from baseline at Week 4 was 9.30 (95% CI = 5.77 to 12.84; 
p < 0.0001) for the aripiprazole 10 mg arm and 11.51 (95% CI = 7.99 to 15.03; p < 0.0001) for 
the aripiprazole 30 mg arm using LOCF. OC analyses data were consistent with findings using 
LOCF. 

Change from Baseline in Clinical Global Impression – Bipolar Version (CGI-BP) Severity Score 

Both the aripiprazole 10 mg and 30 mg arms showed statistically significant improvements over 
the placebo arm in the change from baseline in CGI-BP severity score for mania at the end of the 
Acute Phase (Week 4) using the LOCF data set. At Week 4, the mean changes from baseline 
using LOCF were −1.6, −2.1, and −0.8 in the aripiprazole 10 mg, 30 mg, and placebo arms, 
respectively (p < 0.0001 for 10 mg versus placebo and for 30 mg versus placebo). The treatment 
effect in mean change from baseline at Week 4 was −0.81 (95% CI = −1.15 to −0.48) for the 
aripiprazole 10 mg arm and −1.26 (95% CI = −1.59 to −0.93) for the aripiprazole 30 mg arm 
using LOCF. OC analyses data were consistent with findings using LOCF. 

6.1.4.6 Subgroup Analysis 

Subgroup analyses on the mean change from baseline to endpoint in YMRS total score for 
gender and race were performed for Study 31-03-240 using LOCF and OC database. Since the 
age range in this study was narrow, no age groups analyses were performed. The efficacy results 
from each subgroup were very similar, no any unexpected trend was found. 

6.1.5 Clinical Microbiology 

Not applicable for this submission. 
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6.1.6 Efficacy Conclusions 

Aripiprazole was effective for the treatment of child and adolescent subjects (ages 10 to 17 
years) with bipolar I disorder, manic or mixed episode with or without psychotic features, at 
daily doses of 10 mg and 30 mg, as demonstrated by statistically significant improvements 
compared to placebo in the primary efficacy endpoint, mean change in YMRS Total Score at 
Week 4 (LOCF). Statistically significant improvements were seen as early as Week 1 for both 
doses and continued through Week 4 (LOCF). 

Under FDAMA, 1997, adequate assessment of adolescents (data sufficient to support a labeling 
claim) might be based on a single study in pediatric patients, together with confirmatory 
evidence from another source, perhaps adult data for that disorder. Aripiprazole has been 
approved for treatment of acute manic and mixed episodes associated bipolar disorder 
(September 2004) in adult population. Therefore, the efficacy data from Study 31-03-240 are 
thought to provide sufficient evidence of efficacy in treatment of acute manic and mixed 
episodes associated with bipolar disorder in child/adolescent population. 

7  INTEGRATED REVIEW OF SAFETY 

7.1 Methods and Findings 

The integrated safety review for this submission is mainly based on all safety data from Study 
03-21-240. It is noteworthy that the completion rate of the Extension Phase of this study was 
very low, overall 23%. Therefore, the comparisons of safety data between treatment groups may 
be biased. The safety data from Study 31-03-241, an open-label, 6-month safety and tolerability 
study were also reviewed to assess deaths, serious or unexpected AEs and the effect on growth of 
child/adolescent population. The database used for this review includes safety reports from each 
individual study, pertinent .xpt files and narrative summaries. 

Since marketing of aripiprazole began in Nov. 2, 2002, its safety profile has been generally well 
characterized, especially in adult population. The safety review from this submission did not find 
any unexpected serious adverse events and the patterns of common adverse events of 
aripiprazole remained consistent with current labeling. 

The frequencies of AEs due to all causalities are summarized in Table 7. 

15
 



 
 

 

  
 

 

  

 
   

 

 

     

   

 

    
  

 

Clinical Review 
Jing Zhang, MD, PhD 
NDA 21436/SE5-021 
Abilify® aripiprazole 

Table 7 Summary of Adverse Events (Study 31-03-240) 

7.1.1 Extent of Exposure 

A total of 197 subjects were exposed to aripiprazole: 98 in the 10 mg arm, with an average dose 
of 8.6 mg overall (8.3 mg in the Acute Phase and 9.3 mg in the Extension Phase), and 99 in the 
30 mg arm, with an average dose of 22.1 mg (19.5 in the Acute Phase and 27.5 in the Extension 
Phase). The numbers of subjects exposed to study drug for 22 to 28 days were 84/98 (85.7%) in 
the aripiprazole 10 mg arm at an average dose of 9.5 mg; 77/99 (77.8%) in the aripiprazole 30 
mg arm at an average dose of 28.5 mg; and 70/99 (70.7%) in the placebo arm. The numbers of 
subjects exposed to study drug for 183 to 210 days (26 to 30 weeks) were 34/98 (34.7%) in the 
aripiprazole 10 mg arm at an average dose of 9.4 mg; 23/99 (23.2%) in the aripiprazole 30 mg 
arm at an average dose of 26.6 mg; and 13/99 (13.1%) in the placebo arm. 

In Study 03-21-241, a total of 325 subjects were exposed to aripiprazole: 239 adolescent subjects 
with schizophrenia (who had completed Study 31-03-0239) at average daily doses ranging from 
5.2 mg to 20.7 mg, and 86 children and adolescent subjects with bipolar I disorder (who had 
withdrawn from the double-blind extension phase of Study 31-03-240) at average daily doses 
ranging from 4.9 mg to 17.7 mg. The average daily dose ranges were slightly lower in the 
subpopulation with bipolar I disorder. The average daily dose overall during the study was 16.3 
mg. The percentage of subjects exposed to study drug for ≥ 182 days (at an average daily dose of 
16.8 mg) was 50.8% (165/325). 

To date, aripiprazole has been evaluated for safety in 514 pediatric patients (10 to 17 yrs) in the 
Abilify pediatric program in response to the PWR. This represents approximately 205 patient-
years of exposure to oral aripiprazole. A total of 278 patients were treated with oral aripiprazole 
of 10 mg-30 mg for at least 180 days. 

7.1.2 Deaths 

No deaths were reported in this study. 
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7.1.3 Other Serious Adverse Events 

The incidence of SAEs in the Acute Phase and the entire study is summarized in Table 8. A total 
of 5/98 (5.1%) subjects in the aripiprazole 10 mg arm, 2/99 (2.0%) in the aripiprazole 30 mg 
arm, and 5/97 (5.2%) in the placebo arm experienced SAEs during the Acute Phase, the majority 
of which were moderate or severe in intensity. The most commonly reported SAEs during the 
entire study were bipolar disorder (9/294 subjects; 3.1% overall) and bipolar I disorder (3/294 
subjects, 1.0% overall). 

Other SAEs reported during the Acute Phase were fatigue (1 subject in the 10 mg arm), 
accidental overdose (1 subject in the 10 mg arm), grand mal convulsion (1 subject in the 10 mg 
arm, secondary to alcohol and cocaine overdose), aggression (2 subjects in the 10 mg arm), 
oppositional defiant disorder (1 subject in the aripiprazole 10 mg arm), suicidal ideation (1 
subject in the 10 mg arm), and respiratory arrest (1 subject in the 10 mg arm, secondary to 
alcohol and cocaine overdose). 

Table 8 Summary of Serious Adverse Events (Study 31-03-240) 

Overall, 6 subjects experienced SAEs resulting in discontinuation of study medication: in the 
aripiprazole 10 mg arm, 1 subject was discontinued due to suicidal ideation, and 1 subject was 
discontinued due to aggression and fatigue; in the aripiprazole 30 mg arm, 3 subjects were 
discontinued due to bipolar disorder; and in the placebo arm, 1 subject was discontinued due to 
bipolar I disorder. 

17
 



 
 

 

  
 

 
 

  

   
 

 

 
  

 
 

 
   

  
 

 
 
 

 
 

Clinical Review 
Jing Zhang, MD, PhD 
NDA 21436/SE5-021 
Abilify® aripiprazole 

7.1.4 Dropouts and Other Significant Adverse Events 

7.1.4.1 Overall profile of dropouts 

Aripiprazole treatment was associated with higher dropouts due to AEs. During the Acute Phase, 
a total of 16/294 (5.4%) subjects discontinued study medication due to a TEAE: 6/98 (6.1%) in 
the aripiprazole 10 mg arm, 8/99 (8.1%) in the aripiprazole 30 mg arm, and 2/97 (2.1%) in the 
placebo arm. During the entire study, a total of 30/294 (10.2%) subjects discontinued study 
medication due to a TEAE: 9/98 (9.2%) in the aripiprazole 10 mg arm, 19/99 (19.2%) in the 
aripiprazole 30 mg arm, and 2/97 (2.1%) in the placebo arm. The majority of the events were 
moderate to severe in intensity. 

7.1.4.2 Adverse events associated with dropouts 

The incidences TEAEs resulting in discontinuation of study medication are summarized in Table 
9. The most commonly reported TEAEs resulting in discontinuation of study medication 
(reported by more than 1 subject overall) during the Acute Phase were extrapyramidal disorder 
(3 subjects in the aripiprazole 30 mg arm), sedation (2 subjects in the aripiprazole 10 mg arm), 
fatigue (2 subjects in the aripiprazole 10 mg arm), and bipolar disorder (2 subjects in the 
aripiprazole 30 mg arm). Other TEAEs resulting in discontinuation of study medication during 
the Acute Phase (in 1 subject each) were: akathisia, aggression, and suicidal ideation in the 
aripiprazole 10 mg arm; vomiting, dystonia, and somnolence in the aripiprazole 30 mg arm; and 
anxiety and bipolar I disorder in the placebo arm. 

Additional TEAEs resulting in discontinuation of study medication during the Extension Phase 
were: increased weight, dystonia, and depression in 1 additional subject each in the aripiprazole 
10 mg arm; and somnolence (3 additional subjects), fatigue (2 additional subjects), bipolar 
disorder (2 additional subjects), increased weight (1 additional subject), extrapyramidal disorder 
(1 additional subject), grand mal convulsion (1 subject), and sedation (1 additional subject) in the 
aripiprazole 30 mg arm. 
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Table 9 Incidence of Discontinuation Due to Adverse Events (Study 31-03-240) 

7.1.4.3 Other significant adverse events 

No other significant adverse events were reported in Study 31-03-240. 

7.1.5 Other Search Strategies 

No other search strategies were performed in Study 31-03-240. 

7.1.6 Common Adverse Events 

7.1.6.1 Eliciting adverse events data in the development program 

An AE was defined as any new medical problem, or exacerbation of an existing problem, 
experienced by a subject while enrolled in the study, whether or not it was considered drug-
related by the investigator. An AE was considered serious if it was fatal; life-threatening; 
persistently or significantly disabling or incapacitating; required in-subject hospitalization or 
prolonged hospitalization; a congenital anomaly/birth defect; or other medically significant event 
that, based upon appropriate medical judgment, may have jeopardized the subject and may have 
required medical or surgical intervention to prevent one of the outcomes listed above. 
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In order to avoid bias in eliciting AEs, subjects were asked the following nonleading question: 
"How have you felt since your last visit?" Investigators were required to record all AEs (serious 
and nonserious) reported by the subject on the CRFs and source documents provided by the 
sponsor. 

7.1.6.2 Appropriateness of adverse event categorization and preferred terms 

All AEs were coded from verbatim terms to System Organ Class and preferred terms using the 
Medical Dictionary for Regulatory Activities (MedDRA), Version 9.1. 

7.1.6.3 Incidence of common adverse events 

The percentage of subjects who experienced at least one TEAE was slightly higher in the 
aripiprazole arms than in the placebo arm. During the Acute Phase, a total of 738 TEAEs were 
reported by 204 subjects: 72/98 (73.5%) in the aripiprazole 10 mg arm, 75/99 (75.8%) in the 
aripiprazole 30 mg arm, and 57/97 (58.8%) in the placebo arm. During the entire study, a total of 
906 TEAEs were reported by 226 subjects: 78/98 (79.6%) in the aripiprazole 10 mg arm, 84/99 
(84.8%) in the aripiprazole 30 mg arm, and 64/97 (66.0%) in the placebo arm. The majority of 
TEAEs in all treatment arms were mild to moderate in severity. 

During the Acute Phase, the most common TEAEs reported at an incidence rate of ≥ 5% in the 
aripiprazole 10 mg arm were somnolence (19.4%), headache (17.3%), fatigue (13.3%), 
extrapyramidal disorder (12.2%), nausea (9.2%), vision blurred (8.2%), vomiting (8.2%), 
akathisia (8.2%), decreased appetite (6.1%), and dizziness (5.1%). The most common TEAEs 
reported at an incidence rate of ≥ 5% during the Acute Phase in the aripiprazole 30 mg arm were 
extrapyramidal disorder (27.3%), somnolence (26.3%), headache (19.2%), nausea (12.1%), 
akathisia (11.1%), fatigue (9.1%), vision blurred (8.1%), salivary hypersecretion (8.1%), 
vomiting (7.1%), increased appetite (5.1%), dizziness (5.1%), upper abdominal pain (5.1%), and 
dystonia (5.1%). 

During the Acute Phase, there appeared to be a general trend of increasing incidence across the 
treatment groups for the commonly reported TEAEs of nausea, salivary hypersecretion, 
akathisia, extrapyramidal disorder, somnolence, dystonia, and headache, with the highest 
incidence in the aripiprazole 30 mg arm. In addition, a greater incidence of the following TEAEs 
was noted in the aripiprazole arms compared to the placebo arm: blurred vision, diarrhea, and 
dizziness. 

7.1.6.4 Common adverse event tables 

Table 10 summarizes the most commonly reported TEAEs (by ≥ 5% incidence in any treatment 
arm) for the Acute Phase and the entire study (Acute + Extension Phases). 
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Table 10  Most Commonly Reported TEAEs by 5% or Greater Incidence (Study 31-03-
240) 
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Clinical Review 
Jing Zhang, MD, PhD 
NDA 21436/SE5-021 
Abilify® aripiprazole 

7.1.6.5 Identifying common and drug-related adverse events 

Common adverse events were identified by that the occurrence rate was at least 2% or more in 
treatment arms. 

Any event with onset after the first dose of aripiprazole or any event which was ongoing from 
baseline and became serious, worsened, was classified as related to study drug, or resulted in 
death, discontinuation, interruption or reduction of dose was considered to be treatment-
emergent. 

7.1.6.6 Additional analyses and explorations 

Extrapyramidal Symptom (EPS) Events 

The incidence of any extrapyramidal event showed a dose-response relationship: aripiprazole 30 
mg group had highest incidence (34.3% in the Acute Phase and 36.3% in the entire study), 
followed by aripiprazole 10 mg group (17.3% in the Acute Phase and 20.4% in the entire study). 
In the placebo group, the incidence of any extrapyramidal event was 5.1% in both the Acute 
Phase and the entire study. 

The most commonly reported EPS-related symptom during the study was Parkinsonism events 
(21.8% of the combined aripiprazole group and 4.1% of the placebo group in the Acute Phase, 
22.8% of the combined aripiprazole group and 4.1% of the placebo group in the entire study).  

Akathisia events occurred in 10.1% of the combined aripiprazole group and 2.0% of the placebo 
group during the Acute Phase. During the entire study, akathisia events were reported in 11.6% 
of the combined aripiprazole group and 3% in the placebo group.  

Table 11 summaries TEAEs associated with extrapyramidal symptoms. 

7.1.7 Less Common Adverse Events 

No less common adverse events of significant concern were identified in Study 31-03-240. 
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7.1.8 Laboratory Findings 

7.1.8.1 Overview of laboratory testing in the development program 

Routine safety laboratory including hemotology, serum chemistry, and urinalysis were conducted 
during the study. Other laboratory tests including serum insulin, fasting insulin, and prolactin 
were also performed. Mean changes from baseline to endpoint, treatment-emergent abnormalities 
at any time and treatment-emergent potentially clinically significant abnormalities for each 
laboratory analyte were analyzed separately. 

7.1.8.2 Selection of studies and analyses for drug-control comparisons of laboratory values 

The laboratory data from Study 21-03-240 (a placebo-controlled study) were reviewed in detail 
in this section of the integrated safety review. The laboratory data from Study 21-03-241 (an 
open-labeled 6 month study) were examined to detect rare, unexpected or serious clinical 
significant laboratory abnormalities. 

7.1.8.3 Standard analyses and explorations of laboratory data 

7.1.8.3.1 Analyses focused on measures of central tendency 

No clinically relevant mean changes were observed for any of the serum chemistry laboratory 
tests, hematology, urinalysis laboratory tests, and insulin or fasting insulin levels.  

Mean decreases in prolactin levels relative to baseline were observed in the two aripiprazole 
treatment arms in male subjects, and in both of the aripiprazole arms and the placebo arm in 
female subjects. The mean changes from baseline to the last visit in prolactin levels were −2.58 
ng/mL, −3.39 ng/mL, and 0.72 ng/mL in the aripiprazole 10 mg, aripiprazole 30 mg, and placebo 
arms, respectively, in male subjects; and −5.39 ng/mL, −1.41 ng/mL, and −1.79 ng/mL, 
respectively, for female subjects. 

7.1.8.3.2 Analyses focused on outliers or shifts from normal to abnormal 

Increased creatine phosphokinase abnormalities were reported as TEAEs in 1 subject each in the 
placebo and aripiprazole 10 mg arms (1.0%) and 4 subjects in the aripiprazole 30 mg arm (4.0%) 
during the entire study period. Other TEAEs during the entire study period include increased 
AST (1, arip 30 mg), increased cholesterol (2, arip 10 mg), increased blood insulin (2, arip 10 
mg), increased blood potassium (1, arip 10 mg), increased triglycerides (1, placebo), increased 
HbA1c (1, arip 10 mg), and liver function test abnormal (1, arip 10 mg). There were no obvious 
dose-related trends observed in the serum chemistry test abnormalities reported as TEAEs. 
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Prolactin Levels 

The incidence of low prolactin levels relative to baseline (less than or equal to 3 ng/dL in 
females and less than or equal to 2 ng/dL in males) during the Acute Phase and the entire study 
was greatest in the aripiprazole 30 mg arm (39.3% in the Acute phase and 44.6% in the entire 
study), followed by the aripiprazole 10 mg arm (25.3% in the Acute Phase and 36.6% in the 
entire study), and then by the placebo arm (2.4% in the Acute Phase and 2.3% in the entire 
study).  

A higher proportion of males experienced decreased prolactin levels than females in both the 
Acute Phase and in the entire study, and across all treatment groups. The clinical significance of 
decrease in prolactin level is unclear.  

An overall low incidence (around 1%) of clinically significant hyperprolactinemia was observed 
in this study. 

7.1.8.3.3 Marked outliers and dropouts for laboratory abnormalities 

The overall incidence of potentially clinically significant individual laboratory values was low (< 
2% of subjects) for all analytes during the Acute Phase and for all analytes except CPK during 
the entire study period. The incidence of potentially clinically significant CPK values during the 
Acute Phase was 1.1% (1 subject), 3.4% (3 subjects), and 1.2% (1 subject) in the aripiprazole 10 
mg, aripiprazole 30 mg, and placebo arms, respectively. During the entire study period, the 
incidence of potentially clinically significant CPK values was 5.4% (5 subjects), 7.6% (7 
subjects), and 2.3% (2 subjects) in the aripiprazole 10 mg, aripiprazole 30 mg, and placebo arms, 
respectively. Overall, no clinically meaningful trends were observed for any of the potentially 
clinically significant laboratory test abnormalities. 

None of laboratory abnormalities were reported as SAEs or resulted in discontinuation of study 
medication. 

7.1.8.4 Additional analyses and explorations 

No additional analyses or explorations were deemed necessary for these studies.  

7.1.8.5 Special assessments 

No special assessments were warranted in these studies. 
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7.1.9 Vital Signs 

7.1.9.1 Overview of vital signs testing in the development program 

The potential treatment effect on mean change from baseline to endpoint, and on treatment-
emergent potentially clinically significant abnormalities in vital signs including standing and 
supine blood pressure, standing and supine heart rate, body temperature and weight were 
summarized and assessed across treatment groups. 

7.1.9.2 Selection of studies and analyses for overall drug-control comparisons 

The vital sign data from Study 21-03-240 (a placebo-controlled study) were reviewed in detail in 
this section of the integrated safety review. The vital sign data from Study 21-03-241 (an open-
labeled 6 month study) were examined to detect rare, unexpected or serious clinical significant 
vital sign abnormalities. 

7.1.9.3 Standard analyses and explorations of vital signs data 

7.1.9.3.1 Analyses focused on measures of central tendencies 

No clinically relevant mean changes from baseline were observed in vital signs parameters. 

7.1.9.3.2 Analyses focused on outliers or shifts from normal to abnormal 

There were no clinically notable trends in the incidence of potentially clinically significant vital 
sign abnormalities. 

The following abnormal vital sign findings were reported as TEAEs: palpitation (1, placebo), 
tachycardia (1, placebo), pyrexia (4 each in the arip. 10 mg and 30 mg), heart rate increased (2, 
arip. 30 mg), weight decreased (1, placebo), weight increased (8, arip. 10 mg; 5, arip. 30 mg; and 
3, placebo), hot flush (1, placebo), and orthostatic hypotension (1 arip. 10 mg). 

7.1.9.3.3 Marked outliers and dropouts for vital sign abnormalities 

Significant orthostatic changes (systolic BP decreased ≥ 20 mmHg accompanied by increased 
HR ≥ 25 bpm) were observed in 1 subject in the placebo arm during the Acute Phase and 2 
(2.1%) subjects each in the aripiprazole 10 mg arm and the placebo arm during the entire study. 

Increased weight resulted in discontinuation of study medication in 1 subject each in the 
aripiprazole 10 mg and 30 mg arms during the Extension Phase. 
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7.1.9.4 Additional analyses and explorations 

Metabolic Syndrome Evaluation 

The mean changes from baseline in metabolic syndrome parameters, including fasting 
triglycerides, fasting HDL-C levels, fasting glucose levels, waist circumference, BMI, z-scores, 
standing and supine blood pressures were assessed by visit and gender. Overall, no clinically 
meaningful changes from baseline were observed in any of the metabolic syndrome evaluation 
parameters for males or females. 

The frequencies of clinically significant metabolic syndrome abnormalities for fasting 
triglycerides, fasting HDL-C levels, fasting glucose levels, waist circumference, BMI and 
standing and supine blood pressures were also assessed by visit and gender. Overall at the last 
visit, no clinically meaningful trends were observed in the increasing incidences of abnormalities 
for fasting triglyceride levels, fasting HDL-C levels, fasting glucose levels, waist circumference, 
BMI, supine systolic or diastolic BP, and standing systolic and diastolic BP. 

The frequencies of fasting cholesterol levels of ≥ 170 mg/dL were 40.5%, 43.1%, and 22.2% in 
the aripiprazole 10 mg, aripiprazole 30 mg, and placebo arms, respectively, for the Acute Phase, 
and the incidences were 39.3%, 48.1%, and 26.9% over the entire study period respectively. 

There was a greater incidence of weight gain at the end of the study (Last Visit). The mean 
changes in weight at the end of the Acute Phase were 0.55, 0.90, and 0.54 kg for the aripiprazole 
10 mg, 30 mg, and placebo arms, respectively. The mean changes in weight at the end of the 
study (Last Visit) were 3.20, 2.85, and 0.98 kg for the aripiprazole 10 mg, 30 mg, and placebo 
arms, respectively (p = 0.0002 and p = 0.0019 for the 10 mg and 30 mg arms, respectively, 
versus placebo).  

At the last visit, the percentages of subjects who experienced a potentially clinically significant 
weight gain (≥ 7% weight gain compared to baseline) were 35.8% in the aripiprazole 10 mg arm, 
29.2% in the aripiprazole 30 mg arm, and 9.8% in the placebo arm. The differences from placebo 
in the incidence of potentially clinically significant weight gain were statistically significant at 
the last visit for both the aripiprazole 10 mg arm and 30 mg arm (p < 0.0001 and p = 0.0009, 
respectively). 

Overall, the mean changes from baseline for weight z-scores and BMI z-scores for each visit 
were generally within 0.5 SD of the population for all three treatment arms, and the changes from 
baseline were negligible. At the last visit, the mean change (SD) in weight z-score was 0.13 
(0.35) with a range of −0.78 to 1.48 in the aripiprazole 10 mg arm; 0.17 (0.41) with a range of 
−1.09 to 2.20 in the aripiprazole 30 mg arm; and 0.01 (0.20) with a range of −0.49 to 0.73 in the 
placebo arm. At the last visit, the mean change (SD) in BMI z-score was 0.12 (0.41) with a range 
of −1.42 to 1.61 in the aripiprazole 10 mg arm; 0.19 (0.51) with a range of −1.05 to 2.79 in the 
aripiprazole 30 mg arm; and 0.01 (0.24) with a range of −0.59 to 1.06 in the placebo arm. 
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Very few subjects (4, arip. 10 mg; 5, arip 30 mg; and 2, placebo) had a shift in weight z-score 
from normal (< 95th percentile) at Baseline to abnormal (weight z-score ≥ 95th percentile) at the 
Last Visit. Therefore, although weight changes occurred, they were not clinically relevant based 
upon z-scores and shift tables. 

7.1.10 Electrocardiograms (ECGs) 

7.1.10.1 Overview of ECG testing in the development program, including brief review of 
preclinical results 

Mean changes, treatment-emergent ECG abnormalities, and treatment-emergent potentially 
clinically significant ECG abnormalities were examined and compared across treatment groups. 
No clinical meaningful ECG abnormalities were observed. 

7.1.10.2 Selection of studies and analyses for overall drug-control comparisons 

The ECG data from Study 21-03-240 (a placebo-controlled study) were reviewed in detail in this 
section of the integrated safety review. The ECG data from Study 21-03-241 (an open-labeled 6 
month study) were examined to detect rare, unexpected or serious clinical significant ECG 
abnormalities. 

7.1.10.3 Standard analyses and explorations of ECG data 

7.1.10.3.1 Analyses focused on measures of central tendency 

Although there were statistically significant differences compared to placebo in treatment 
comparisons for mean change from baseline in some parameters, none of these differences were 
considered clinically meaningful. 

7.1.10.3.2 Analyses focused on outliers or shifts from normal to abnormal 

Overall, no clinically meaningful trends were observed for any of the potentially clinically 
significant changes in ECG parameters. 

One subject in the placebo arm experienced bundle branch block that was reported as a TEAE; 
this event was not considered serious and did not result in discontinuation of study medication. 

7.1.10.3.3 Marked outliers and dropouts for ECG abnormalities 
None of the ECG abnormalities were reported as SAEs or resulted in discontinuation of study 
medications. 
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7.1.10.4 Additional analyses and explorations 

No additional analyses or explorations were performed in these studies. 

7.1.11 Immunogenicity 

Immunogenicity was not studied in these studies. 

7.1.12 Human Carcinogenicity 

Human carcinogenicity was not studied in these studies. 

7.1.13 Special Safety Studies 

No special safety studies were deemed necessary. 

7.1.14 Withdrawal Phenomena and/or Abuse Potential 

Withdrawal phenomena and /or abuse potential were not studied in these studies. 

7.1.15 Human Reproduction and Pregnancy Data 

No pregnancies were reported in these studies. 

7.1.16 Assessment of Effect on Growth 

Overall, the mean changes from baseline for weight z-scores and BMI z-scores for each visit in 
Study 31-03-240 and 31-03-241 were generally within 0.5 SD of the general population for all 
three treatment arms, and the changes from baseline were negligible. More discussion can be 
found at section 7.1.9.4 Additional Analyses and Explorations. 

7.1.17 Overdose Experience 

No aripiprazole overdose experience was reported in these studies. 

7.1.18 Postmarketing Experience 

Since aripiprazole was approved for marketing in Nov. 2002, it was estimated that 42,170 
patients aged 1-20 years have received aripiprazole from 19 Nov. 2002 to 16 Aug. 2003. 
Aripiprazole naïve patients for whom at least one Abilify prescription had been filled were 
estimated to be . In addition, based on post-marketing safety surveillance information 
from 423 pediatric aripiprazole spontaneous cases received during the period starting 19-NOV­
2002 and ending 09-JAN- 2005, aripiprazole doses ranging from 3.5 mg to 30 mg were reported 
in pediatric patients ranging from 2.5 to 17 years of age. The pattern of adverse event frequency 
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seen in the pediatric patients is similar to what has been observed in the adult population, and as 
such, does not reflect a medically significant deviation from the known profile of aripiprazole. 

7.2 Adequacy of Patient Exposure and Safety Assessments 

7.2.1 Description of Primary Clinical Data Sources (Populations Exposed and 
Extent of Exposure) Used to Evaluate Safety 

7.2.1.1 Study type and design/patient enumeration 

Study 31-03-240 was a out/in-patient, multi-center, randomized, double-blind, placebo-
controlled trial designed to assess the efficacy and safety of two fixed doses of aripiprazole (10 
mg and 30 mg) compared to placebo in child and adolescent subjects, ages 10 to 17 years, with a 
diagnosis of bipolar I disorder, manic or mixed episode, with or without psychotic features. 

The study included two phases: a 4-week acute treatment phase and a 24-week extension phase. 
Patients who met inclusion criteria were randomized into one of 3 treatment arms: aripiprazole 
10 mg, aripiprazole 30 mg or placebo arm, with a 1:1:1 ratio. Patients who completed 4-week 
acute treatment phase continued into the extension phase beginning at the same dose taken at the 
end of the acute phase. 

A total of 413 subjects were screened, and 296 subjects were randomized in this study: 98/296 
(33.1%) in the aripiprazole 10 mg arm, 99/296 (33.4%) in the aripiprazole 30 mg arm, and 
99/296 (33.4%) in the placebo arm. A high overall rate of retention (237/296 [80.1%]) was 
observed for the Acute Phase and aripiprozole 10 mg arm had the highest completion rate 
(85.7%, 77.8%, and 76.8% in arip 10 mg, 30 mg and placebo respectively). The retention rates 
were pretty low in the extension phase: 34.7%, 22.2% and 12.1% in the aripiprozole 10 mg, 30 
mg and placebo groups, respectively. Lack of efficacy as determined by investigator and subject 
withdrew consent are two most common reasons for discontinuation. Adverse experience led to 
an overall 10.1% of patient discontinuation. Table 3 summarizes the subject disposition in Study 
31-03-240. 

29
 



 
 

 

  
 

 

  

 
 

  
 

 

 

Clinical Review 
Jing Zhang, MD, PhD 
NDA 21436/SE5-021 
Abilify® aripiprazole 

Table 12 Subject Discontinuation in Study 31-03-240 

7.2.1.2 Demographics 

The three treatment arms were demographically similar. The majority of subjects were male 
(159/296, 53.72%), Caucasian (193/296, 65.20%). This distribution is consistent with the 
distribution of schizophrenic population. Black/African American subjects consist of 21.96% of 
subjects and Hispanic/Latino subjects accounted for 10.47% of subjects. The mean age was 
13.43 years (range, 10.0 to 17.0 years). 

Overall, the baseline disease severity was comparable across all treatment arms. The mean Y­
MRS Total Score and CDRS-R Suicidal Ideations Score were 30.0 and 1.2, respectively. Mean 
baseline YMRS Total Scores by treatment group were 29.8, 29.5, and 30.7 in the aripiprazole 10 
mg and 30 mg arms and the placebo arm, respectively. A total of 170/296 (57.40%) subjects had 
received treatment for previous episodes. 

7.2.2 Description of Secondary Clinical Data Sources Used to Evaluate Safety 

7.2.2.1 Other studies 

No other studies were conducted to evaluate the safety for this submission. 

7.2.2.2 Postmarketing experience 

See the section 7.1.18 Postmarketing Experience 

7.2.2.3 Literature 

See the section 8.6 Literature Review 
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7.2.3 Adequacy of Overall Clinical Experience 

Overall clinical experience was adequate to evaluate the efficacy and safety of aripiprazole in the 
treatment of child/adolescent bipolar I disorder, manic or mixed episode with or without 
psychotic features. 

7.2.4 Adequacy of Special Animal and/or In Vitro Testing 

No animal and/or in vitro tests were conducted for this submission, nor were the studies were 
deemed necessary. 

7.2.5 Adequacy of Routine Clinical Testing 

Routine clinical testing in this submission was adequate. 

7.2.6 Adequacy of Metabolic, Clearance, and Interaction Workup 

Andre J. Jackson, PhD is the primary clinical pharmacology reviewer. Please refer to his review 
for pertinent information. 

7.2.7 Adequacy of Evaluation for Potential Adverse Events for Any New Drug and 
Particularly for Drugs in the Class Represented by the New Drug; 
Recommendations for Further Study 

There are no recommendations for further study. 

7.2.8 Assessment of Quality and Completeness of Data 

An audit of the Case Report Forms (CRFs), Narrative Summaries and adverse event data listing 
was conducted for two patients (03240-21-5275 and 03240-913-5119, ~5% of the 49 patients 
with submitted CRFs), whom I randomly selected from the database from Study 31-03-240. The 
AE data listings examined were AE0.xpt from Study 31-03-240 datasets. The consistency of AE 
data across CRFs, Narrative Summaries and AE0.xpt file was examined. An examination of the 
AE information across these sources for this subject revealed reasonable consistency and 
completeness. 

7.2.9 Additional Submissions, Including Safety Update 

Lilly submitted a Safety Update from an ongoing open-label trial, study 31-05-243, on Nov. 8, 
2007 to provide additional long-term safety data. The clinical data cut-off date for inclusion of 
data in this analysis was 21 Jun 2007. 

Study 31-05-243 is an ongoing, open-label, multicenter, non-comparativen rollover study 
designed to continue to provide aripiprazole on a compassionate use basis in doses ranging from 
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5 to 30 mg to adolescent (13 to 17 years of age) and adult (adolescents who reach 18 during the 
open-label or double-blind parent studies) subjects with a diagnosis of schizophrenia according 
to the DSM-IV. This study is intended for countries where aripiprazole is not available through 
marketed means. Subjects are required to complete Study 31-03-241 in order to be eligible for 
the current rollover study. Study 31-03-241 was a multicenter, open-label study that provided up 
to 6 months of aripiprazole for subjects completing Study 31-03-239, a randomized, comparative 
study in which adolescents with a DSM-IV diagnosis of schizophrenia received double-blind 
treatment (aripiprazole or placebo) for 6 weeks. 

As of the clinical data cut-off date of 21 Jun 2007, long-term safety data were available from 85 
adolescent and young adult subjects with schizophrenia that received oral aripiprazole in Study 
31-05-243. Nearly 75% of the subjects in the safety evaluation received aripiprazole for more 
than 26 weeks in the rollover study. Subjects received an additional 26 to 32 weeks of 
aripiprazole in the parent studies before enrolling in Study 31-05-243. Therefore, the actual 
cumulative exposure to aripiprazole may exceed 1 year for the majority of subjects included in 
this update. Subjects received an average aripiprazole dose of 17.2 mg daily, ranging from 5.0 
mg to 30.0 mg. 

The safety profile of aripiprazole observed for the ongoing study is consistent with the known 
current profile in the adolescent and adult schizophrenia populations observed in the post-
marketing arena and in clinical trials. No new signals were observed. 

No deaths were reported in the study. Five (5.9%) subjects reported a total of 6 SAEs. Two 
(2.4%) of the SAE reports were for suicide attempt, reported as unrelated or not likely related to 
aripiprazole treatment. Aripiprazole was generally safe and well tolerated at daily doses of 5 to 
30 mg in adolescents and young adults with schizophrenia in this analysis, with the majority of 
TEAEs reported as mild or moderate. The most common TEAEs (≥ 5% of subjects), irrespective 
of causality, were influenza (7.1%) and vomiting (5.9%). Extrapyramidal and akathisia events 
were reported by 5.8% and 2.3% of subjects, respectively. 

No clinically meaningful changes in mean QTc intervals were evident in this sample population. 
QTcB was ≥ 420 msec and increased ≥ 10% from baseline at Month 6 for 2 (2.4%) subjects 
(8502081 and 3543011). For one of these subjects (3543011), other QTc calculations (ie, QTcF, 
QTcN, and QTcE) also met the criteria for potential clinical significance; however, the overall 
interpretation of ECG findings was normal at Month 6 for this subject. 

At the last visit, the percentage of subjects who experienced a potentially clinically significant 
weight gain (≥ 7% weight gain compared to baseline) was 12.7%; whereas, 7.0% of subjects 
experienced a weight loss of ≥ 7% relative to baseline. There was no signal of increased 
abdominal obesity associated with aripiprazole and no clinically meaningful changes were 
observed in z-scores for weight and BMI. 

No consistent trends were observed in any of the specific parameters that were evaluated for 
metabolic abnormalities. However, few subjects reached the Month 12 laboratory evaluation for 
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fasting glucose, triglycerides, and HDL-C, thus preventing definitive overall conclusions 
regarding the metabolic syndrome due to the ongoing nature of Study 31-05-243. 

7.3 Summary of Selected Drug-Related Adverse Events, Important Limitations of 
Data, and Conclusions 

Based on a comparison of the results of four adult clinical studies (CN138-007, CN138-008, 
CN138-009, and CN138-074) in bipolar disorder with the results of this pediatric bipolar 
disorder study, some AEs (eg, somnolence, blurred vision, and extrapyramidal symptoms) 
appear to occur at a higher frequency in the pediatric population compared with the adult 
population with bipolar disorder. 

The study design and drug exposure in Study 31-03-240 and 31-03-241 have met agency’s PWR 
requirements. No important limitations of data were detected. 

7.4 General Methodology 

7.4.1 Pooling Data Across Studies to Estimate and Compare Incidence 

7.4.1.1 Pooled data vs. individual study data 

This submission includes one placebo-controlled efficacy and safety study (31-03-240) which 
consists of an acute treatment phase and a extension phase, and one long-term open label safety 
study (31-03-241). Data from each study were not pooled across studies. 

7.4.1.2 Combining data 

No combing data were reviewed for this submission. 

7.4.2 Explorations for Predictive Factors 

No further explorations for predictive factors were conducted in these studies. 

7.4.3 Causality Determination 

Relationship of an adverse event to treatment will be assessed as follows: 

Definite: There is a reasonable causal relationship between the study drug and the AE, when the 
event responds to withdrawal of the study drug (dechallenge), and recurs with rechallenge by 
administration of the study drug. 

Probable: There is a reasonable causal relationship between the study drug and the AE. The 
event responds to dechallenge. Rechallenge is not required. 
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Possible: There is a reasonable causal relationship between the study drug and the AE. 
Dechallenge is lacking or unclear. 

Not Likely: There is a temporal relationship to study drug administration, but there is not a 
reasonable causal relationship between the study drug and the event. 

Unrelated: There is not a temporal or causal relationship to the study drug administration. 

8  ADDITIONAL CLINICAL ISSUES 

8.1 Dosing Regimen and Administration 

Study 31-03-240 was a placebo-controlled, fixed-dose study containing 3 arms: the aripiprazole 
10 mg, aripiprazole 30 mg, and the placebo arm. Aripiprazole was gradually titrated to 10 mg 
within 5 days and to 30 mg within 13 days. Patients remained on their target dose for the 
remainder of the acute treatment phase. All study medications were administered orally. 

Study 31-03-241 was a 6-month, flexible-dose, open-label study with a dose range of 2 mg/d to 
30 mg/d. Study medications were administered orally on daily basis. 

The aripiprazole doses used in these studies are within FDA recommended dose range. There are 
no specific concerns regarding the study dose regimen. 

8.2 Drug-Drug Interactions 

The existing label addresses safety outcomes related to potential drug-drug interactions. There 
have been no new data generated on this topic from this submission. 

8.3 Special Populations 

This submission contains two completed child/adolescent clinical trials. The effects of 
aripiprazole on other special populations were not studied in these studies. 

8.4 Pediatrics 

The efficacy and safety of aripiprazole in the treatment of pediatric bipolar I disorder, manic or 
mixed episode, with or without psychotic features were demonstrated by the efficacy and safety 
data from Study 31-03-240. The long-term safety of aripiprazole in the treatment of pediatric 
schizophrenia and bipolar I disorder (mania and mixed episodes) were demonstrated by the 
safety data from Study 31-03-241. 

34
 



 
 

 

  
 

   
 

 

  

 

 

  
  

 

 

 

 

 

  
 

 

Clinical Review 
Jing Zhang, MD, PhD 
NDA 21436/SE5-021 
Abilify® aripiprazole 

The efficacy and safety data from these two studies are comparable to that obtained from adult 
bipolar clinical trials with the exception of some AEs (eg, somnolence, blurred vision, and 
extrapyramidal symptoms) appeared to occur at a higher frequency in the pediatric population. 

8.5 Advisory Committee Meeting 

This submission was not presented to the Psychopharmacology Drug Advisory Committee. 

8.6 Literature Review 

A worldwide literature search for published articles pertaining to the safety and efficacy of 
aripiprazole was conducted for NDA 21-436/017 (apripiprazole for schizophrenia indication in 
adolescents) covering the period from March 1, 2005 through December 1, 2006. The search 
concluded that the literature contains no findings that would adversely affect conclusions about 
the safety and efficacy of aripiprazole.  

Otsuka submitted an updated literature search, covering the period from December 1, 2006 to 
June 1, 2007 as an amendment to this NDA on September 27, 2007. The search criteria and 
databases were same as used for the original NDA filing and all subsequent sNDA filings for 
aripiprazole, except for the removal of CAS registry numbers as search term and removal of file 
JICST because the file has been removed from both STN and Dialog. The literature search was 
conducted by Bristol-Myers Squibb in USA and by Otsuka in Japan and other countries out 
Japan in Otsuka territory. Following review, it has been determined that the literature contains no 
findings that would adversely affect conclusions about the safety of aripiprazole contained in 
supplemental submission to NDA 21-436/S-021. 

8.7 Postmarketing Risk Management Plan 

There are no additional recommendation regarding post-marketing risk management plan. 

8.8 Other Relevant Materials 

No other relevant materials were provided during review cycle. 

9 OVERALL ASSESSMENT 

9.1 Conclusions 

Aripiprazole showed efficacy at daily doses of 10 mg and 30 mg, as demonstrated by statistically 
significant improvements compared to placebo in the primary efficacy endpoint, mean change in 
YMRS Total Score at Week 4 (LOCF). 

35
 



 
 

 

  
 

 

 
 

 

 

 

 

 
             

                           
          

 
                                          

           
 

           
                                            

             
                   

                 
                

                                            
                                      

Clinical Review 
Jing Zhang, MD, PhD 
NDA 21436/SE5-021 
Abilify® aripiprazole 

The safety findings from this submission are comparable to that obtained from adult bipolar 
clinical trials with the exception of some AEs (eg, somnolence, blurred vision, and 
extrapyramidal symptoms) appeared to occur at a higher frequency in the pediatric population. 
No any unexpected serious adverse events (SAEs) or deaths associated with aripiprazole 
treatment were reported. 

9.2 Recommendation on Regulatory Action 

Based on the data available at the time of completion of this review, it is recommended that this 
supplement NDA be granted approvable status. 

9.3 Recommendation on Postmarketing Actions  

9.3.1 Risk Management Activity 

There are no further recommendations for risk management activity at this time point. 

9.3.2 Required Phase 4 Commitments 

There are no further requirements for phase 4 commitments at this time. 

9.3.3 Other Phase 4 Requests 

There are no other phase 4 requests. 

9.4 Labeling Review 

HIGHLIGHTS OF PRESCRIBING INFORMATION 
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9.5 Comments to Applicant 

No additional comments to applicant at this time. 

41 



 
 

 

  
 

 

 

Clinical Review 
Jing Zhang, MD, PhD 
NDA 21436/SE5-021 
Abilify® aripiprazole 

10  APPENDICES 

10.1 Investigators and Study Sites in Study 31-03-240 

42
 



 
 

 

  
 

 

Clinical Review 
Jing Zhang, MD, PhD 
NDA 21436/SE5-021 
Abilify® aripiprazole 

43
 



 
 

 

  
 

 

Clinical Review 
Jing Zhang, MD, PhD 
NDA 21436/SE5-021 
Abilify® aripiprazole 

44
 



 
 

 

  
 

 

Clinical Review 
Jing Zhang, MD, PhD 
NDA 21436/SE5-021 
Abilify® aripiprazole 

45
 



 
 

 

  
 

 

Clinical Review 
Jing Zhang, MD, PhD 
NDA 21436/SE5-021 
Abilify® aripiprazole 

46
 



 
 

 

  
 

 

Clinical Review 
Jing Zhang, MD, PhD 
NDA 21436/SE5-021 
Abilify® aripiprazole 

47
 



 
 

 

  
 

 

Clinical Review 
Jing Zhang, MD, PhD 
NDA 21436/SE5-021 
Abilify® aripiprazole 

48
 



 
 

 

  
 

 

Clinical Review 
Jing Zhang, MD, PhD 
NDA 21436/SE5-021 
Abilify® aripiprazole 

49
 



---------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------

---------------------

 

This is a representation of an electronic record that was signed electronically and 
this page is the manifestation of the electronic signature. 

/s/
 

Jing Zhang
 
2/14/2008 03:09:31 PM
 
MEDICAL OFFICER
 

Gwen Zornberg
 
2/19/2008 11:28:24 PM
 
MEDICAL OFFICER
 
I concur with Dr. Zhang's recommendation in her review 

for an approval action given agancy agreement on 

labeling with the sponsors for the claim of 

aripiprazole in the treatment of BP I disorder 

in pediatric patiients (ages10-17)­


