U.S. Department of Health and Human Services
Food and Drug Administration

Center for Drug Evaluation and Research
Office of Trandationa Science

Office of Biogtatistics

STATISTICAL REVIEW AND EVALUATION

NDA/Suppl. Number:
Drug Name(s):

I ndication(s):
Applicant:
Submission Date:
Review Priority:

Biometrics Division:
Statistical Reviewer:

Concurring Reviewers:

M edical Division:
Clinical Team:

Project Manager:

CLINICAL STUDIES

21-436/S-0029, 21-713/S-0021, 21-729/S-0014, 21-866/S-0016
Aripiprazole (Abilify®, OPC-14597/BM S-337039) Tablets
Treatment of Schizophrenia and Bipolar Mania Patients
Otsuka Pharmaceutical Company, Ltd.

April 16, 2010

Standard

Division of Biometrics| (HFD-710)

Yang Yang, Ph.D.

Peiling Yang, Ph.D., Team Leader

Kooros Mahjoob, Ph.D., Deputy Division Director

Division of Psychiatry Products (HFD-130)
Maju Mathews, M.D., Medical Reviewer

Jing Zhang, M.D., Medical Term Leader

Sonny Saini, Pharm.D.

Keywords. Informative missing data, log-rank test, competing risk, ANCOVA

Reference ID: 2869701



Table of Contents

I O ] I = S SR 3
LIST OF FIGURES.......co i eieiit ittt ettt et s et e st e e e e s see s eesaeesaeeaeeaseenteeaseasaeabe e teenteenseenaeaneesneenseenseenseensennensnenss 4
1. EXECUTIVE SUMMARY ittt sttt st ste e st saae e s te e sat e ssae e sae e s beeeabee e abeeeabe e e baeenseesbeeebeeanseeensenans 5
11 CONCLUSIONS AND RECOMMENDATIONS ...ccttteiuteesureessessssesssessssesssessssessnsessssessnsessssessnsessssessnsessssessnsessssessns 5
12 BRIEF OVERVIEW OF CLINICAL STUDIES ...ccctttiitttiitttesteeassesessesessesessssassesssssssssessssssassssssssssssssesssssssesssssssssssssses 5
13 STATISTICAL ISSUES AND FINDINGS ... .vtiitieitiieiteesittesteesstessseesstessseesssesssessssesssessssessnsessnsessnsesssessnsessnsessns 5

22 1V 18 10 16 L I 1 7
1200 R O = Y S 7
22 DATA SOURCES ... et iuteiueesteeteestesstesseesseesseesseansessessseesseenseanseansesssessesssesssesnsesnssssessseesseenseensesssenssessesssesssnensennses 7

T 1N I B B O N I N I 7 0 8
31 EVALUATION OF EFFICACY ..uii ittt ittt citie sttt ettt st s st e sba et et e et e e be e s ase e e ba e e be e et aeese e e sbaeeneeenbaeanneeenes 8
311 L@ o)1= w1 1Y SRS 8
312 S 0TV L= T o SRS 8
313 Sample Size Calculation and Power CONSIAENatioN..........ccceerrereeirierieerieresese s 9
314 Efficacy Variables and Sponsor' S ANAIYSES. ........ccvceieeiiereriese e seeeeseeesee e sre e e esaessesaeseesresnes 9
3141 Primary Efficacy Variable and SpONSOr'S ANAIYSES........c.cieiiirieiererieiesieseesie e e sie e sae e seesee e se e ssesaesseneeneans 9

3142 Key Secondary Efficacy Variable and SPonSOr S ANBIYSES.......c.cceiiiirieieereeeeee e neens 10

315 o o= Ty L= | SRS 11

TN LT R S (1 o |V o o U = ST 11

3.15.2  Sponsor’'s Efficacy Results for Primary Efficacy Variable ..o 14
31521  Primary EffiCacy ANGIYSIS........coiiiiiiieieiiisisesesie ettt be st e s et e e seste s b e st e s e e eseeneeresbesrentenen 14

31522 Sensitivity Analyses for Primary Efficacy Variable..........ccoevveieiiiiiie e 18

31523 Timeto Relapse by Type of MO0 EPISOUE........c..ceiiiiiiieiieieieeetisie e ste et sbe st re e saeaennens 18

3.15.3  Sponsor’'s Efficacy Results for Key Secondary Efficacy Variable..........ccooevveieiiieiiiiseccecese e 20

3154  Statistica Reviewer's Additional Findings and COMMENES .........coiiiiiriiiieieini e 21
3.154.1 Consistency of Treatment Effect among CENtErS..........oievveieieieiicese et 21
3.154.2 ReSpONSE Profil @S Of DIOPOULS .......c.eiuiiieiiieiierie ettt see et eesbestesee e e e sessessesaessesseeeneesessessessensens 22

3.2 EVALUATION OF SAFETY ..ueiteeteeteestesseesteesteesteessesesssessseesseesseensesssessssssesssesssesssesnsesnssssssseesseessessesssssenssenns 24
4. FINDINGSIN SPECIAL/SUBGROUP POPULATIONS......oc ettt eeeesee e te st se e e ense e e ses 25
4.1 GENDER, RACE, AGE, TYPE OF MOOD STABILIZER, AND TYPE OF INDEX MOOD EPISODE .......c.cccccvveiveennnen. 25
411 Subgroup Analysis of Primary Efficacy Variable.............cooo e 25
412 Subgroup Analysis of Key Secondary Efficacy Variable...........ccocooeiiiiiiiineeee e 26

4.2 OTHER SPECIAL/SUBGROUP POPULATIONS ......viiuiiiiieiieesteesteeteeeesteesteesteeteestesssessessaeesseessesnsesssssnssssesssesssens 27

5. SUMMARY AND CONCLUSIONS ...t oot eiistiesteeseee e seeseeseeesesseesseesseesseeseessesseesseesseessesnsessessessseessennes 29
51 STATISTICAL ISSUES AND COLLECTIVE EVIDENCE ....cueiiieieeeie e st esteeiee e ee e sseesseeseeesaneeeenensneesseenseensens 29
5.2 CONCLUSIONS AND RECOMMENDATIONS .....tteuteeseeseeesseeseeesseeesassssseesseessesssesssessssssesssessssesssessessssssssesssesssens 30

2

Reference ID: 2869701



LIST OF TABLES

Table 1: Efficacy Assessment SChedulein PhaSe 3........ccvieeiiicieierese sttt 11
Table2: Summary of Patient DiSpoSition iNPhaSE 3 ........cc.ooiiiiiieee et s s 12
Table 3: Demographic, Baseline Characteristics, and Psychiatric Evaluation (Randomized Sample)...........cccccu...e. 13
Table4: Summary of Protocol Deviations in Phase 3 by Treatment Group (Randomized Sample) ........ccccvevervenenne. 14
Table5: Sponsor’'s Results for Primary Efficacy Variable (Randomized Sample) ........ccocvvvveveceereesere e 14
Table 6: Quantiles of Time to Relapsein Days by Treatment in Relapsed Patients..........coccoevereeerieenene e 16
Table 7: Reviewer’s Results for Primary Efficacy Variable (Phase 3 Per-Protocol Sample).........cccoceveveiieneeninine 18
Table 8: Type of Observed Relapsesin Phase 3 (Randomized Sample) ........cccccvvireiinennenereeseee e 18
Table 9: Sponsor’'s Results for Time to Relapse by Type of Mood Episode (Randomized Sample) .......cccceveeveneee. 19
Table 10: Sponsor’'s ANCOV A Results for the Key Secondary Endpoint (Phase 3 Efficacy Sample)..........cccc....... 20
LI o L N O g1 £ o)A O 1H 11 PRSP S 21
Table 12: Proportions of Observed Relapsesin Phase 3 by Subgroup (Randomized Sample) ........cccceovvevvcireniennn 25
Table 13: Raw Mean Change (SD) from Baseline to Week 52 (LOCF) in CGI-BP Severity of |lIness (Mania) Score
by Subgroup (Phase 3 EffiCaCy SAMPIE) .......ooeoiieeiee et sttt se et e b neeneen 26
Table 14: Percentages of Observed Relapses in Phase 3 by Country (Randomized Sample) .........ccccoveneienenceennee 27
Table 15: Raw Mean Change (SD) from Baseline to Week 52 (LOCF) in CGI-BP Severity of |lIness (Mania) Score
by Country (Phase 3 EffiCaCy SAMPIE) .......ccviieeeeee sttt st st ese e eeeaenee e snenrenneenenneens 27

3

Reference ID: 2869701



LIST OF FIGURES

Figure 1: Sponsor’'s Kaplan-Meier Curves for Relapse to Any Mood Episode (Randomized Sample) ..........cccveeeee 15
Figure 2: Sponsor’'s Assessment of the Impact of Censoring on the Primary ANalySis.........cccooevvienenienienenenennens 15
Figure 3: Estimated Proportion of Relapses vs. Number of Daysin Phase 3 (Randomized Sample) .........ccccceeenee 16
Figure 4: P-value of Primary Comparison vs. #Randomized Patients That Have Entered Phase 3...........ccccccvvveeene 17
Figure 5. Risk Ratio of Relapse by Week 52 vs. #Randomized Patients That Have Entered Phase 3...........cccc.e.... 17
Figure 6: Kaplan-Meier Curves of Time to Relapse of the First Manic/Depressive Mood Episode Observed in Phase
3 (RANAOMIZEA SAMPIE) ...ttt ettt b e bt bt a et e be b e sbesb e s aeeae e e e meeeeeebesbeeaeebeeneanteseeebesaeebeeneanean 19
Figure 7: Site Size (= 6) vs. Difference in Group Proportion of Observed Relapses (Aripiprazole/Placebo) .......... 21
Figure 8: Dropouts by Dropout Reason during Each Time Interval (Phase 3 Efficacy Sample).........ccccvvvineneeenne 22
Figure 9: Observed Changes from Baseline in CGI-BP Severity of IlIness (Mania) Score for Dropouts with a
Relapse at Discontinuation (Phase 3 Efficaty SAMPIE) ........ooo it s st 23
Figure 10: Observed Changes from Baseline in CGI-BP Severity of |lIness (Mania) Score for Dropouts without a
Relapse at Discontinuation (Phase 3 EffiCaCy SAMPIE) .....cc.coviirieiiiiriseseeseee et see e sreeneeneens 23
Figure 11: Raw Mean Change from Baseline to Week 52 (LOCF) in CGI-BP Severity of IlIness (Mania) Score by
Country (Phase 3 EffiCaCy SAMPIE) .......cciiiiirieiieiieee ettt sttt se e s e b bt s aeeae e e enbeseesbesaeebesneanean 28
4

Reference ID: 2869701



1. EXECUTIVE SUMMARY

1.1 Conclusions and Recommendations

Results from Study CN138189 demonstrated that aripiprazole was superior to placebo as
adjunctive therapy with lithium or valproate in delaying the time to relapse of any mood
episode, and in relieving symptoms of bipolar mania as assessed by the mean change from
baseline to Week 52 in CGI-BP Severity of IlIness (mania) score.

1.2 Brief Overview of Clinical Studies

The sponsor submitted a Phase 111b, 52-week, randomized, double-blind, multi-center,
parallel-group, placebo-controlled, outpatient study CN138189 to evaluate the efficacy of
aripiprazole in combination with lithium or valproate, compared with placebo in combination
with lithium or valproate, as long-term maintenance therapy for patients with Bipolar |
Disorder, manic or mixed, with or without psychotic features. Study CN138189 consisted of
3 phases: 2- to 8-week screening, washout, and confirmation of partial non-response (Phase
1), 13- to 24-week stability and maintenance of stability (Phase 2), and 52-week assessment
of relapse (Phase 3).

A total of 1270 patients were enrolled and 686 patients who completed Phase 1 entered Phase
2. Of the 346 patients who completed Phase 2, 337 patients (placebo: 169; aripiprazole: 168)
were randomized and entered Phase 3. Finally, 192 (57% of randomized patients) patients
completed the study.

The primary efficacy variable was time to relapse to any mood episode and it was evaluated
by a stratified log-rank test on the Randomized Sample. Patientsin the Randomized Sample
had a mean age of 39 years at baseline; 54.9% were female and 68.2% were white.

1.3 Statistical Issues and Findings

This reviewer confirmed the sponsor’s primary finding that the time to relapse of any mood
episode observed in Phase 3 was statistically significantly delayed in the aripiprazole group,
as compared with the placebo group (p = 0.014; Randomized Sample).

However, there are several complications that need consideration:

Key Secondary Endpoint: The sponsor designated “change from baseline to Week 52 in
CGI-BP Severity of IlIness (mania) score” as a key secondary endpoint. Although the
sponsor’s primary results for this“key” secondary efficacy endpoint were statistically
significant (p = 0.013; Phase 3 Efficacy Sample), they should not be described in the Clinical
Studies Section. Thisisbecause that it is questionable to use CGI-BP severity of illness
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(mania) score as a key secondary endpoint in such a maintenance study due to potentially
informative dropouts, particularly when the dropout rate is expected to be large. This
reviewer explored the response profiles of atotal of 134 (41.4%) dropouts out of the 336
evaluable patients (see Section 3.1.5.4.2) and found that, for those dropouts, the change-
from-baseline measures of CGI-BP severity of illness (mania) seemed to be correlated with
relapse status at discontinuation. Therefore, the missing data in this secondary variable were
likely to be informative; meanwhile, such alarge dropout rate (41.4%) also renders the
validity of LOCF approach questionable.

In addition, the normality assumption of the primary ANCOV A appeared to be problematic,
and the sponsor’ s non-parametric method missed nominal significance (p = 0.054).

Large Proportion of Randomized Patients with Protocol Deviations: There were atotal of
133 (39.5%) randomized patients with protocol deviations relating to the inclusion/exclusion
criteria, study conduct, patient management, or patient assessments. The primary stratified
log-rank test on the Phase 3 Per-protocol Sample failed to reach nominal significance (p =
0.060), but this may be due to insufficient sample size.

Relapse of Mood Episode of a Specific Type: The primary efficacy endpoint (time to relapse
of any mood episode) was a composite endpoint, defined as time to a manic, mixed, or
depressive mood episode observed in Phase 3. A smaller proportion of relapses were
observed in the aripiprazole group (25/168; 14.9%) than in the placebo group (43/169;
25.4%) in Phase 3, favoring aripiprazole. However, it was inappropriate to use Kaplan-
Maier (KM) method to estimate the time to relapse by type of mood episode (manic or
depressive) for this study. Since the 68 randomized patients who discontinued the study after
relapse of amood episode were not followed up till the end of Phase 3, their relapses of the
first mood episode of other types that occurred within 52 weeks after randomization were not
counted in the KM estimation. Therefore, it was uncertain whether aripiprazole was
effective in delaying the time to relapse of manic (or depressive) mood episode in this study.
Please refer to Section 3.1.5.2.3 for more details.

Treatment Effects among Subgroups: In this study, the treatment difference (aripiprazole vs.
placebo) appeared to be greater in males than in females, in lithium subgroup than in
valproate subgroup, and in patients with manic index mood episode than in patients with
mixed index mood episode, as assessed by both the primary and the key secondary endpoints.
The treatment difference in the primary efficacy endpoint seemed to greater in non-US
patients than US patients; while on the contrary, the treatment difference in the key
secondary endpoint seemed to be greater in US patients than in non-US patients.
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2. INTRODUCTION

2.1 Overview

Bipolar | Disorder is alifelong episodic illness characterized by manic or depressive episodes
followed by symptom-free periods. Psychotic symptoms (delusions, hallucinations, thought
disorders) often accompany the manic phase of bipolar disorder. The lifetime preval ence of
bipolar disorder is estimated to be 0.4% to 1.6%.

Lithium carbonate was approved in the early 1970’ s for the treatment of mania.
Approximately 20% to 40% of patients with acute maniafail to respond to lithium and
adverse effects that may lead to patient noncompliance are quite common. A slow onset of
action and narrow therapeutic window are undesirable characteristics of lithium use. The
anticonvulsant, valproate, is also approved in some countries for the acute treatment of
mania. Liver toxicity isarare but recognized adverse effect associated with valproate, and
monitoring of liver enzymesis recommended. When monotherapy fails, the guidelines
recommend combination therapies. Aripiprazoleis currently approved as monotherapy for
the short-term and maintenance treatment of patients with Bipolar | Disorder (manic or
mixed). In addition, aripiprazoleis approved for short-term use (6 weeks) as adjunctive
treatment with lithium or valproate in this popul ation.

Reference is made to Otsuka Pharmaceutical Company Ltd.’s (OPC) NDA 21-436 for
aripiprazole tablets, which was originally submitted to the FDA in October 2001. Further
reference is made to IND 42,776/SN223 (dated November 16, 1999) in which OPC informed
the FDA of the collaborative agreement between OPC and Bristol-Myers Squibb Company
(BMYS) such that BMS would be delegated to act on behalf of OPC in correspondence with
Division of Psychiatry Products. Additional referenceis madeto IND 73,863 for
aripiprazole for the treatment of Bipolar | Disorder.

2.2 Data Sources

The submitted data and study report are located in the following directory (EDR location):
\\Cdsesub1\evsprod\NDA 021436\0004.

Clinical study report (CSR): \Cdsesubl\evsprod\NDA 021436\0004\m5\53-clin-stud-
rep\535-rep-effic-saf ety-stud\adj unctive-bi pol ar-mai ntenance\5351-stud-rep-
contr\cn138189\cn138189-csr.pdf. The statistical analysis plan (SAP) isin Appendix 1.11
(Pages 3901-3976) of the CSR. Erratum to final CSR:

\\Cdsesubl\evsprod\NDA 021436\0004\m5\53-clin-stud-rep\535-rep-effic-safety-

stud\adj unctive-bipol ar-mai ntenance\5351-stud-rep-contr\cn138189\cn138189-csr-

erratum.pdf.

The derived efficacy data and the sponsor’s SAS codes are contained in
\\Cdsesub1\evsprod\NDA 021436\0004\m5\datasets\cn138189\analysis.
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3. STATISTICAL EVALUATION

There is one Phase 111 study (CN138189) only in this submission. The study was initiated on
29 September 2005 and ended on 02 June 2009.

3.1 Evaluation of Efficacy
3.1.1 Objectives

Primary Objective: to evaluate the efficacy of aripiprazolein combination with lithium
or valproate as compared with placebo in combination with lithium or valproate, as long-
term maintenance therapy for patients with Bipolar | Disorder, manic or mixed, with or
without psychotic features.

Secondary Objective: to evauate the safety and tolerability of aripiprazolein
combination with lithium or valproate as long-term maintenance therapy in this patient
popul ation.

3.1.2 Study Design

Thiswas a Phase |11b, randomized, double-blind, multi-center, parallel-group, placebo-
controlled, outpatient study involving atotal of 1270 patients with bipolar | disorder. The
study consisted of 3 phases:

e Phasel: 2-to 8-week screening, washout, and confirmation of partial non-response
Patients with acute manic or mixed symptomatology were assigned to a mood
stabilizer of the investigator’s choice (either lithium or valproate). Patients who were
currently receiving lithium or valproate were also eligible for the study if their
symptoms met entry criteria.

e Phase2: 13- to 24-week stability and maintenance of stability
Two weeks after confirmation of atherapeutic level (lithium: 0.6 — 1.0 mmol/L or
valproate 50 — 150 pg/ml), patients with a partial non-response (YMRS > 16) to
treatment with mood stabilizer monotherapy were eligible to enter Phase 2, in which
aripiprazole (10 to 30 mg/day; starting dose: 15 mg/day) was assigned in asingle-
blind fashion. Patients responding to the combination of aripiprazole and mood
stabilizer, and maintaining response for 12 weeks (with 1 excursion [defined as a
YMRS and/or MADRS score at agiven visit of > 12] alowed, except at the last visit),
were eligible for Phase 3.

e Phase 3: 52-week assessment of relapse (13 post-baseline visits)
A fixed-block randomization schedule stratified by study center was used to
randomize 337 eligible patients from Phase 2 to receive aripiprazole (10 to 30 mg/day

8
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[starting dose: that prescribed as of the end of Phase 2]) plus mood stabilizer or
placebo plus stabilizer in al:1 ratio. Patients were then followed for a maximum of
52 weeks, or until arelapse occurred.

Criteriafor relapse included one or more of the following:
- Hospitalization for amanic, mixed or depressive episode
- Serious adverse event of worsening disease under study accompanied by aY MRS
> 16 and/or aMADRS > 16
- Discontinuation due to lack of efficacy as determined by investigator
accompanied by aYMRS > 16 and/or aMADRS > 16.

Hospitalization for psychosocial support of or any other medical-related reasons were not
considered arelapse.

3.1.3 Sample Size Calculation and Power Consideration

The primary efficacy measure was time from randomization to relapse to any mood
episode during Phase 3. The sponsor assumed a relapse rate of 16% for aripiprazole plus
mood stabilizer and a relapse rate of 31% for mood stabilizer alone (i.e., ahazard ratio
for relapse of 0.47). They expected that atotal of 62 relapse (events) would provide 80%
power to show such a difference in the primary efficacy measure between the two
treatment groups using the log-rank test (2-sided, « = 0.05). Assuming a 40% dropout
rate for reasons other than relapse, the sponsor planned atotal of 336 randomized patients
(168 per arm). They expected that approximately 1100 to 1300 patients would need to be
enrolled.

3.1.4 Efficacy Variablesand Sponsor’s Analyses
3.1.4.1 Primary Efficacy Variable and Sponsor’s Analyses

Primary efficacy variable: time from randomization to relapse of any mood episode

= Primary Analysis: log-rank test on the Randomized Sample, stratified by type of
mood stabilizer (lithium or valproate) and type of index mood episode the patient was
displaying upon study entry (manic or mixed). A Cox regression analysis stratified
by type of mood stabilizer and type of mood episode was performed to yield hazard
ratio estimates.

=  Supportive Analyses
o Interaction: treatment-by-mood stabilizer (or treatment-by-index mood episode)
interaction was assessed by a Cox regression analysis with the interaction term in
the model.
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0 Proportional Hazards assumption: was assessed by the plots of 1og(-log(estimated
survival function) versus log(time) for the two treatment groups.

o Impact of Censoring: was assessed by the Kaplan-Meier survival curves where
censoring was considered as an event and rel apse as censoring.

= Sensitivity Analyses:

o0 Theimpact of weighting of events was assessed by a Wilcoxon test stratified by
type of mood stabilizer and type of index mood episode.

0 The effect of the adjustments was assessed by an unstratified log-rank test.

0 Theeffect of including patients who did not receive any double-blind medication
was assessed by repeating the same survival analysis using the Phase 3 Safety
Sample instead of the Randomized Sample, and using the “ as treated” treatment
group instead of the “as randomized” treatment group.

= Subgroup analyses. the primary efficacy endpoint was analyzed by gender, age (<
50 years or > 50 years), race (white or non-white), region (US or Non-US), type of
mood stabilizer, and type of index mood episode.

= Censoring: patients who had not relapsed, including those patients who discontinued
early for reasons other than relapse, were censored on the date of last efficacy
evaluation or thelir last dose of study medication, whichever was later. Patients whose
relapses occurred more than 7 days after the last dosing date of double-blind
medication would be censored. Any randomized patients who did not receive any
double-blind medication and did not experience a relapse before discontinuation were
censored on their randomization date.

= Two time-to-event efficacy variables. time from randomization to relapse of manic
episode and time from randomization to relapse of depressive episode. The analyses
were similar to those of the primary efficacy measure.

3.1.4.2 Key Secondary Efficacy Variable and Sponsor’s Analyses
KEY secondary efficacy variable: change from baseline to Week 52 in the CGI-BP

Severity of 1llness (mania) score. Its assessment schedulein Phase 3 is shown in
Table 1.

* Primary Analysis. LOCF ANCOVA on the Phase 3 Efficacy Sample
0 Modd: factors: treatment, type of mood stabilizer, type of index mood episode;
covariate: baseline score.

Reviewer’s Note: Patients who had arelapse of a mood episode would be discontinued
from this maintenance study. Hence, the CGI-BP Severity of IlIness Scores (mania) after
discontinuation would be missing for those patients with relapse. Since this outcome for
adropout patient is likely to be correlated with the relapse status at discontinuation, the
missing datain this secondary variableis likely to be informative and may not be

10
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accounted for by atypical statistical analysis. This concern would be aggravated if the
dropout rateislarge. Asaresult, it isquestionable to consider this as a key secondary
endpoint (see also: FDA advice letter dated 09 July 2009 for IND 73,863/SN036).

Table1: Efficacy Assessment Schedulein Phase 3

(Source: Sponsor’s Final Clinical Study Report; Study CN138189 Module 5; Tables 7.1.3, page 2097)

= Supportive Analyses:
0 Interaction: treatment-by-mood stabilizer (or treatment-by-index mood episode)
interaction was assessed by an ANCOV A with the interaction term in the model.
0 Assumptionsfor ANCOVA model: were assessed by distribution of residuals,
test of homoscedasticity, and plot or residuals versus predicted values.
o Equality of Baseline Slopes. was assessed by an ANCOV A with the baseline-by-
treatment term in the model.

=  Sensitivity Analyses:

o0 MMRM analysiswith unstructured covariance matrix on observed cases (OC)
(model: fixed effects: treatment, mood stabilizer, index mood episode, time,
baseline-by-time, treatment-by-time; covariate: baseline score).

0 Nonparametric Wilcoxon rank-sum analysis stratified by mood stabilizer and
index mood episode (i.e., the van Elteren test) using the LOCF data

= Multiplicity Adjustment: ahierarchical testing procedure (primary variable 2> key
secondary variable)

3.1.5 Efficacy Results
3.1.5.1 Study Populations

— Randomized Sample: comprised all patients who were randomized in Phase 3

— Phase 3 Per-Protocol Sample: comprised all patients who were in the Randomized
Sample and did not have any protocol deviations

— Phase 3 Safety Sample: comprised all patients who were in the Randomized Sample
and took at least one dose of double-blind medication in Phase 3

— Phase 3 Efficacy Sample: comprised al patients who were in the Phase 3 Safety
Sample and had at least one efficacy evaluation after taking the Phase 3 medication

11
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Table 2 summarizes the patient disposition in Phase 3. The treatment allocation was
well-balanced between the two treatment groups (169/168 per group). The dropout rate
in the placebo group was 47.3%, numerically larger than that in the aripiprazole group
(38.7%). The proportions of dropouts due to lack of efficacy in the placebo group
(18.3%) was numerically larger than that in the aripiprazole group (8.3%). On the
contrary, the proportion of dropouts due to adverse event(s) in the placebo group was
8.9%, numerically smaller than that in the aripiprazole group (11.3%). Note that those
who relapsed during Phase 3 were considered as dropouts, not as completers.

Table 2: Summary of Patient Disposition in Phase 3

Placebo Aripiprazole Total
N =169 N =168 N =337
n (%) n (%) n (%)
Randomized Sample 169 (100.0) 168 (100.0) 337 (100.0)
Safety Sample 166 (98.2) 167 (99.4) 333 (98.8)
Efficacy Sample 166 (98.2) 166 (98.8) 332 (98.5)
Completers?® 89 (52.7) 103 (61.3) 192 (57.0)
Early termination 80 (47.3) 65 (38.7) 145 (43.0)
Discontinuation Reason®:
Lack of efficacy 31(18.3) 14 (8.3) 45 (13.4)
Adverse event 15 (8.9) 19 (11.3) 34 (10.1)
Subject withdrew consent 14 (8.3) 15 (8.9) 29 (8.6)
Death 0 1(0.6) 1(0.3)
Lost to follow-up 7(4.1) 6 (3.6) 13 (3.9)
Poor/Non-compliance 5(3.0) 3(1.8) 8(2.4)
Pregnancy 2(1.2) 1(0.6) 3(0.9)
Subject no longer meets study criteria 2(1.2) 1(0.6) 3(0.9)
Administrative reason by sponsor 0 2(1.2) 2(0.6)
Other 4(2.4) 3(1.8) 7(2.1)

& does not include the relapsed patients
® The dropout reason for any relapsed patient was either ‘ Lack of Efficacy’ or ‘ Adverse Event'.
(Source: Sponsor’sFinal Clinical Study Report; Study CN138189 Module 5; Tables 5.1, page 0090)

12
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Table 3 summarizes the demographic, baseline characteristics, and psychiatric evaluation
at baseline for the Randomized Sample. These 337 randomized patients had a mean age
of 39.0 years and amean weight of 81.0 kg; 54.9% were female and 68.2% were white.

It appears that the two treatment groups were balanced in demographic, baseline
characteristics, and psychiatric evaluation at baseline. The majority of patients had the
manic bipolar disorder (placebo: 70.4%; aripiprazole: 66.1%) and all others had the
mixed bipolar disorder.

Table 3: Demographic, Baseline Characteristics, and Psychiatric Evaluation (Randomized Sample)

Placebo Aripiprazole Total
N =169 N =168 N =337

Age (years) Mean (SD) 38.8 (12.29) 39.2 (12.43) 39.0 (12.34)
Gender

Male N (%) 71 (42.0) 81 (48.2) 152 (45.1)

Female N (%) 98 (58.0) 87 (51.8) 185 (54.9)
Race

White N (%) 112 (66.3) 118 (48.2) 230 (68.2)

Black/African American N (%) 19 (11.2) 12 (7.1) 31(9.2)
Asian N (%) 33 (19.5) 34 (20.2) 67 (19.9)

Other N (%) 5(3.0) 4(2.4) 9(2.7)
Weight (kg) Mean (SD) 81.3 (25.11) 80.6 (18.89) 81.0 (22.20)
BMI (kg/m?) Mean (SD) 28.7 (7.72) 28.5 (6.00) 28.6 (6.90)
CGI-BP Severity of lliness Score

Overall Mean (SD) 1.6 (0.76) 1.7 (0.83) 1.6 (0.79)

Mania Mean (SD) 1.5(0.72) 1.5(0.72) 1.5(0.72)

Depression Mean (SD) 1.3 (0.57) 1.4 (0.70) 1.4 (0.64)
YMRS Total Score Mean (SD) 4.1 (3.31) 4.1 (3.56) 4.1 (3.43)
MADRS Total Score Mean (SD) 3.7 (3.45) 4.1(3.82) 3.9 (3.64)
DSM-IV-TR Classification

Bipolar Manic N (%) 119 (70.4) 111 (66.1) 230 (68.2)

Bipolar Mixed N (%) 50 (29.6) 57 (33.9) 107 (31.8)
Age at Onset

Manic or Mixed Symptoms* Mean (SD) 26.9 (11.34) 26.3 (11.64) 26.6 (11.48)

Depressive Symptoms** Mean (SD) 25.9 (12.00) 25.5 (11.63) 25.7 (11.80)
Number of Mood Episodes

In the Past 12 Months Mean (SD) 1.8 (0.98) 1.7 (0.88) 1.7 (0.93)

In the Past 10 Years Mean (SD) 7.8 (8.70) 8.8 (8.47) 8.3 (8.58)
Rapid Cycle in the Past 12 Months

Yes N (%) 10 (5.9) 3(1.8) 13 (3.9)

No N (%) 159 (94.1) 165 (98.2) 324 (96.1)

*1 missing record in the aripiprazole group
**16 missing records in the placebo group and 17 missing records in the aripiprazole group
(Source: Sponsor’s Final Clinical Study Report; Study CN138189 Module 5;

Tables 5.3.1 [pages 0094-0095], 5.3.2 [ pages 0098-0099], and 5.3.3.1 [pages 0101-0102])
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Table 4 summarizes protocol deviations relating to the inclusion or exclusion criteria,
study conduct, patient management, or patient assessments that could have potentially
affected the interpretability of study results. There were atotal of 133 (39.5%)
randomized patients with reported protocol deviations. The most two frequent reasons
for protocol deviations in Phase 3 were 1) mood stabilizer noncompliance (placebo:
21/169 [12.4%], aripiprazole: 20/168 [11.9%]) and 2) use of prohibited medications on or
after the randomization date (placebo: 21/169 [12.4%, aripiprazole: 20/168 [11.9%]).
The proportions of these deviations appeared to be balanced between groups. No patient
was excluded from the sponsor’ s anal yses because of protocol deviation(s).

Table4: Summary of Protocol Deviationsin Phase 3 by Treatment Group (Randomized Sample)

Placebo Aripiprazole Total
N =169 N =168 N =337
n (%) n (%) n (%)
Randomized Patients with Protocol Deviations 70 (41.4) 63 (37.5) 133 (39.5)
Eligibility (inclusion or exclusion criteria) 25 (14.8) 14 (8.3) 39 (11.6)
Errors in treatment assignment 5(3.0) 4 (2.4) 9(2.7)
Poor study drug compliance 32 (18.9) 35 (20.8) 67 (19.9)
Use of prohibited concomitant medications 33(19.5) 34 (20.2) 67 (19.9)
Other relevant deviations 4(2.4) 5(3.0) 9(2.7)

Note: some randomized patients had more than one protocol deviation.
(Source: Sponsor’s Final Clinical Study Report; Study CN138189 Module 5; Tables 4.3, pages 0081-0083;
Reviewer’s Result using SAS 9.2, 2010)

3.1.5.2 Sponsor’s Efficacy Results for Primary Efficacy Variable
3.1.5.2.1 Primary Efficacy Analysis

Table 5 shows that the treatment difference between placebo and aripiprazole in the
primary efficacy measure was statistically significant, favoring aripiprazole (p = 0.014).
The proportion of relapses observed during the double-blind treatment period was 14.9%
(25/168) in the aripiprazole group and 25.4% (43/169) in the placebo group. The Kaplan-
Meier curves of timeto relapse are presented in Figure 1.

Table5: Sponsor’sResultsfor Primary Efficacy Variable (Randomized Sample)

(Source: Sponsor’sFinal Clinical Study Report; Study CN138189 Module 5; Table 3, page 0008)
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Figure 1. Sponsor’'sKaplan-Meier Curvesfor Relapseto Any Mood Episode (Randomized Sample)

(Source: Sponsor’s Final Clinical Study Report; Study CN138189 Module 5; Figure 7.2, page 0123)
The sponsor assessed the impact of censoring on the primary analysis by comparing the
censoring distributions between groups. As shown in Figure 2, the pattern of censoring
was similar in both treatment groups in Phase 3, which was consistent with the
assumption of independent censoring.

Figure2: Sponsor’s Assessment of the Impact of Censoring on the Primary Analysis

(Source: Sponsor’sFinal Clinical Study Report; Study CN138189 Module 5; Figure S.5.5, page 2012)
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FDA’s Comments. Thisreviewer confirmed the sponsor’s primary finding that the time
to relapse of any mood episode was statistically significantly delayed in the aripiprazole
group as compared with the placebo group during the 52-week double-blind treatment
period.

To make the comparison of survival curves (Figure 1) easier to understand, this reviewer
compared the estimated proportions of relapses (calculated as 1 — estimated survival
probability) between the two treatment groups. Figure 3 shows that the estimated
proportion of relapses in the placebo group was consistently higher than that in the
aripiprazole group during the course of the 52-week double-blind treatment, favoring
aripiprazole. The proportion of relapses observed by endpoint was 29% in the placebo
group and 17% in the aripiprazole group.

Figure 3: Estimated Proportion of Relapsesvs. Number of Daysin Phase 3 (Randomized Sample)

(Source: Reviewer’s Result using SAS 9.2, 2010)

It isinteresting to found out that, of all the 68 relapsed patients, those in the aripiprazole
group appeared to relapse sooner after randomization than those in the placebo group.
However, those quantiles were uncertain due to the small number of observed relapses.

Table 6: Quantiles of Timeto Relapsein Days by Treatment in Relapsed Patients

Quantile Placebo Aripiprazole

(n=43) (n=25)
100% Max 347 338
99% 347 338
95% 300 295
90% 273 233
75% Q3 197 225
50% Median 130 129
25% Q1 69 33
10% 28 8
5% 11 5
1% 6 5
0% Min 6 5

(Source: Reviewer’s Result using SAS 9.2, 2010)
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To assess the robustness of the p-value from the sponsor’s primary log-rank test, this
reviewer sorted the 337 patients in the Randomized Sample by the randomization date
(from earliest [08 June 2006] to latest [23 July 2008]) and repeated the primary log-rank
test on the first n randomized patients (n ranged from 2 to 337 with increment by 1).
Figure 4 shows the p-value for the primary endpoint as a function of n. It appears that the
p-value varied dramatically when n was small but became stable and consistently below
0.05 when n was equal or larger than 123. In addition, the number of observed relapses
in the placebo-treated patients (red dot plot) was consistently numerically larger than that
in the aripiprazole-treated patients (blue dot plot) for those 336 analysis sets. Figure 5
shows therisk ratio of observed relapse (aripiprazole versus placebo) by Week 52 as a
function of n. Therisk ratio in each analysis set was consistently numerically smaller
than 1, indicating a smaller proportion of observed relapses in the aripiprazol e-treated
patients. All these findings supported the efficacy of aripiprazole as adjunctive treatment
with lithium or valproate.

Figure4: P-valueof Primary Comparison vs. #Randomized Patients That Have Entered Phase 3

(Source: Reviewer’s Result using SAS 9.2, 2010)

Figure5: Risk Ratio of Relapse by Week 52 vs. #Randomized Patients That Have Entered Phase 3

(Source: Reviewer’s Result using SAS 9.2, 2010)
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3.1.5.2.2 Sensitivity Analyses for Primary Efficacy Variable

Asshown in Tables S.5.6 (page 344), S.5.7 (page 345), and S.5.8 (page 346) in the
sponsor’ s clinical study report for Study CN138189, all the sensitivity analyses (stratified
Wilcoxon test, unstratified log-rank test, and stratified log-rank test on Phase 3 Safety
Sample) supported the sponsor’s primary efficacy findings with p-values < 0.020.

FDA’s Comments. Thisreviewer duplicated the sponsor’ s results of the three sensitivity
analyses. Considering that the proportion of randomized patients with protocol
deviations (39.5%) was large, this reviewer repeated the primary log-rank test on the
Phase 3 Per-protocol Sample (n = 204). Results for the Phase 3 Per-protocol Sample as
shown in Table 7 were consistent with the sponsor’ s primary findings except that this test
failed to reach nominal significance (p = .060), but it may be due to insufficient sample
size.

Table 7: Reviewer’'sResultsfor Primary Efficacy Variable (Phase 3 Per-Protocol Sample)

Placebo Aripiprazole
Primary Efficacy Endpoint
Events/Total N (%) 24199 (24.2) 14 /105 (13.3)
Hazard Ratio* 0.54
(95% CI) (0.28, 1.04)
P-value of Stratified Log-Rank 0.060

*the proportional hazards assumption appeared to be acceptable.
(Source: Reviewer’s Result using SAS 9.2, 2010)

3.1.5.2.3 Timeto Relapse by Type of Mood Episode

Each relapse episode observed in Phase 3 was classified as amanic, depressive, or mixed
mood episode. Asshown in Table 8, the majority (85.3%) of the first observed episodes
in Phase 3 were either manic (38.2%) or depressive (47.1%). It appears that more
placebo-treated (n = 19) than aripiprazol e-treated patients (n = 7) experienced the rel apse
of a manic episode before discontinuing the double-blind treatment, while the numbers of
patients who experienced the relapse of a depressive episode before dropout were similar
between the placebo group (n = 18) and the aripiprazole group (n = 14).

Table 8: Type of Observed Relapsesin Phase 3 (Randomized Sample)

Number Relapsed (%)
Placebo Aripiprazole
TeortooaEpisose | NTgR  WTiok  nCis | New  Nim  nCie
Manic 13 (19.7) 6 (5.8) 19 (11.2) 4° (5.7) 3(3.1) 7(4.2)
Depressive 9° (13.6) 9(8.7) 18 (10.7) 5(7.1) 9°(9.2) 14 (8.3)
Mixed 4(6.1) 2(1.9) 6 (3.6) 1(1.4) 3(3.1) 4(2.4)
Total 26(39.4) 17 (16.5) 43(25.4) | 10(14.3) 15(15.3)  25(14.9)

* A tota of 5 randomized patient who relapsed more than 7 days after the last dosing date of double-blind study
medication were not counted inthistablee a n=1; b.n=1;, c.n=1;andd. n=2.
(Source: Sponsor’s Final Clinical Study Report; Study CN138189 Module 5; Table S.5.23, page 0361)
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Reviewer’sNote: A total of 5 relapses (placebo: 1; aripiprazole: 4) occurred more than 7
days after the last dosing date of double-blind study medication, and they were censored
in the sponsor’s efficacy analyses. If those 5 relapses were counted as eventsin the
primary log-rank test, the p-value would jump from 0.014 to 0.043.

Table 9 and Figure 6 show the sponsor’ s results for time to relapse by type of mood
episode (manic episode: p = 0.013; depressive episode: p = 0.384).

Table9: Sponsor’sResultsfor Timeto Relapse by Type of Mood Episode (Randomized Sample)

BEST
POSSIBLE
COPY

(Source: Sponsor’s Final Clinical Study Report; Study CN138189 Module 5; Table 7.1A, page 0114)

Figure6: Kaplan-Meier Curvesof Timeto Relapse of the First Manic/Depressive M ood Episode
Observed in Phase 3 (Randomized Sample)
7.1 Manic Mood Episode 7.2 Depressive Mood Episode

(Source: Sponsor’s Final Clinical Study Report; Study CN138189 Module 5; Figure 7.4.11, page 0146;
Figure S.5.12, page 2019)

Reviewer’s Note: The sponsor’ s analysis of time to relapse of manic (or depressive)
episode was not about time to the first manic (or depressive) mood episode during the 52-
week double-blind treatment period, since patients who had a rel apse of manic (or
depressive) of mood episode were discontinued from their double-blind medication and
were not followed up until their first depressive (or manic) episode by Week 52. Thus,
this analysis did not count those potential manic (or depressive) mood episodes, and the
results are difficult to interpret.
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FDA’s Comments. It isworth exploring the proportions of observed relapses by type of
mood episode. However, the potential competing risk issue rendered the Kaplan-Meier
(KM) method inappropriate for estimating the time to relapse by type of mood episode.
Since the 68 patients who discontinued their double-blind medication after relapse were
not followed up till the endpoint (Week 52), their potential relapses of other type of mood
episode were not counted. In addition, with only 26 manic (or 32 depressive) episodes
observed in Phase 3, the information conveyed by the KM curves was unreliable.
Therefore, the KM curves in Figure 6 should not be used for comparing the time to
relapse of manic (or depressive) episode between the treatment groups.

3.1.5.3 Sponsor’s Efficacy Results for Key Secondary Efficacy Variable

Table 10 shows the sponsor’s LOCF ANCOVA results for the key secondary endpoint on
the Phase 3 Efficacy Sample.

Table 10: Sponsor’s ANCOVA Resultsfor the Key Secondary Endpoint (Phase 3 Efficacy Sample)

(Source: Sponsor’sFinal Clinical Study Report; Study CN138189 Module 5; Table 3, page 0008)

FDA’s Comments: Although the sponsor’s primary results for the “key” secondary
efficacy endpoint were statistically significant, they should not be described in the
Clinical Studies Section. Thisis because that it is questionable to use CGI-BP severity of
illness (mania) score as a key secondary endpoint in such a maintenance study due to
potentially informative dropouts, particularly when the dropout rate is expected to be
large. Thisreviewer explored the response profiles of atotal of 134 (41.4%) dropouts out
of the 336 evaluable patients (see Section 3.1.5.4.2) and found that, for those dropouts,
the change-from-baseline measures of CGI-BP severity of iliness (mania) seemed to be
correlated with relapse status at discontinuation. Therefore, the missing datain this
secondary variable were likely to be informative; meanwhile, such alarge dropout rate
(41.4%) also renders the validity of LOCF approach questionable.

In addition, the normality assumption of the primary ANCOV A appeared to be
problematic, and the sponsor’ s non-parametric method missed nominal significance (p =
0.054).

20

Reference ID: 2869701



3.1.5.4 Statistical Reviewer’s Additional Findings and Comments
3.1.5.4.1 Consistency of Treatment Effect among Centers

The 337 randomized patients were from 64 centers. The number of randomized patients
in each center ranged from 1 to 36. The median site sizewas 4. Table 11 lists the center
IDs, center sizes, and the total number of randomized patients in each country. Four
centers (119/Czech Republic, 88/Brazil, 110/India, and 123/United States) most favored
aripiprazole (Figure 7), as assessed by the difference in proportion of observed relapses
between the aripiprazole and the placebo groups. However, excluding each of those four
centers from the primary efficacy analysis did not change the conclusion (p < 0.040).

Table 11: Centers by Country

Country Center ID (n) #Randomized
Brazil 42(2), 64(1), 65(36), 87(4), 88(12) 55
Croatia 66(2), 67(1), 80(4) 7
Czech Republic 51(3), 52(5), 53(11), 77(1), 119(7), 127(5) 32
France 33(1), 34(1), 79(2), 115(6), 116(2), 117(5) 17
India 89(5), 90(7), 93(1), 94(12), 95(3), 97(2), 100(9), 101(6), 67
102(4), 103(2), 104(1), 108(1), 110(14)
Russia 68(14), 70(2), 71(8), 73(6), 74(2) 32
South Africa 40(4), 55(2), 58(2) 8
United States 1(1), 5(6), 6(3), 10(5), 11(10), 15(1), 16(11), 17(1), 18(4), 119

19(2), 20(1), 21(1), 23(2), 24(2), 25(11), 28(4), 62(3), 122(9),
123(17), 124(5), 125(11), 126(7), 128(2)

Total 64 centers 337
(Source: Reviewer’s Result using SAS 9.2, 2010)

Figure7: Site Size (> 6) vs. Differencein Group Proportion of Observed Relapses (Aripiprazole/Placebo)

* Negative differencesin proportion favor aripiprazole. Sites 119 (Czech Republic), 88 (Brazil), 110 (India), and 123
(United States) most favored aripiprazole with alarge absolute difference in proportion of rel apses between the
treatment groups.

(Source: Reviewer’s Result using SAS 9.2, 2010)
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3.1.5.4.2 Response Profiles of Dropouts

Asshownin Table 2, there were atotal of 145 (43.0%) dropouts (placebo: 80;
aripiprazole: 65) in the Randomized Sample. The dropout rate in the aripiprazole group
(38.7%) was numerically smaller than that in the placebo group (47.3%). Figure 8
summarized the number of dropouts by dropout reason within each time interval (Weeks
01-12, Weeks 13-14, Weeks 25-36, Weeks 37-48, or Weeks 49-57). It appears that
majority of dropouts occurred within the first 36 weeks after randomization.

Figure 8: Dropouts by Dropout Reason during Each Time Interval (Phase 3 Efficacy Sample)

(Source: Reviewer’s Result using SAS 9.2, 2010)

Of those 145 dropouts in the Randomized Sample, 11 did not have baseline or any post-

baseline measure of CGI-BP Severity of Iliness (mania) score. Thisreviewer then

explored the response profiles of the remaining 134 dropouts (placebo: 75; aripiprazole:
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59) in the Phase 3 Efficacy Sample by relapse status at discontinuation (Figure 9 and

Figure 10). Patients whose relapses occurred more than 7 days after the last dosing date
of double-blind treatment were considered to be relapse-free at discontinuation.

Figure9: Observed Changesfrom Baselinein CGI-BP Severity of IlIness (Mania) Score for
Dropoutswith a Relapse at Discontinuation (Phase 3 Efficacy Sample)

42 Placebo-Treated Dropouts

25 Aripiprazole-Treated Dropouts

Observed Change from Baseline in CGI-BP Severity of lliness (Mania)
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Note: the larger the observed change in CGI-BP Severity of 11Iness (mania), the worse the illness severity.
(Source: Reviewer’s Result using SAS 9.2 and S-Plus, 2010)

T
378 399

Figure 10: Observed Changesfrom Baselinein CGI-BP Severity of IlIness (Mania) Score for Dropouts
without a Relapse at Discontinuation (Phase 3 Efficacy Sample)

33 Placebo-Treated Dropouts

34 Aripiprazole-Treated Dropouts
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Note: the larger the observed change in CGI-BP Severity of 11Iness (mania), the worse the illness severity.
(Source: Reviewer’s Result using SAS 9.2 and S-Plus, 2010)
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Although the dropout rate in the placebo group (75/164 = 45.7%) was numerically larger
than that in the aripiprazole group (59/162 = 36.4%), the numbers of dropouts without a
relapse at discontinuation were well-balanced between the placebo (n = 33) and
aripiprazole (n = 34) groups. In each treatment group, patients who were discontinued
after relapse appeared to have worse ilIness severity on average, as compared with those
who were relapse-free at discontinuation. This indicates that, for dropouts, change from
baseline in CGI-BP severity of illness (mania) score seemed to be correlated with the
relapse status at discontinuation, and the missing mechanisms may be different between
the two dropout subgroups.

3.2 Evaluation of Safety

Safety was not reviewed here. Please see Clinical Review.
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4. FINDINGSIN SPECIAL/SUBGROUP POPULATIONS

4.1 Gender, Race, Age, Typeof Mood Stabilizer, and Type of Index M ood Episode
4.1.1 Subgroup Analysisof Primary Efficacy Variable

Thisreviewer replicated the sponsor' subgroup analysis results (Table 12) and confirmed
that the proportions of observed relapses in Phase 3 were consistently numerically
smaller in the aripiprazol e-treated patients than in the placebo-treated patients, across
various subgroup categories (gender, age, race, geographic region, type of mood
stabilizer, and type of index mood episode).

Table 12: Proportions of Observed Relapsesin Phase 3 by Subgroup (Randomized Sample)

Double-Blind Treatment Placebo Aripiprazole Log-rank Test
Subgroup (N) Events/Total N (%) Events/Total N (%) P-value*
Gender

Male (152) 19/71 (26.8) 8/81(9.9) 0.005

Female (185) 24198 (24.5) 17 /87 (19.5) 0.330
Race

White (230) 31/112 (27.7) 20/118 (16.9) 0.074

Non-White (107) 12 /57 (21.1) 5/50 (10.0) 0.044
Age at Date of Informed Consent

<50 Years (267) 36/135 (26.7) 20/132 (15.2) 0.010

> 50 Years (70) 7134 (20.6) 51/36 (13.9) 0.555
Region

Us (119) 14 /58 (24.1) 10/61 (16.4) 0.550

Non-US (218) 29/111 (26.1) 15/107 (14.0) 0.012
Type of Mood Stabilizer

Lithium (136) 26/ 66 (39.4) 10/70 (14.3) 0.002

Valproate (201) 17 /103 (16.5) 15/98 (15.3) 0.824
Type of Index Mood Episode

Manic (230) 33/119 (27.9) 14 /111 (12.6) 0.004

Mixed (107) 10/ 50 (20.0) 11 /57 (19.3) 0.951

*only for exploratory purposes; the primary log-rank test was used for subgroup analyses by gender, race, and age.
Log-rank test stratified by type of index mood episode was used for subgroup analysis by type of mood stabilizer. Log-
rank test stratified by type of mood stabilizer was used for subgroup analysis by type of index mood episode.
(Source: Sponsor’s Final Clinical Study Report; Study CN138189 Module 5; Table S.5.1, page 0335;
Tables S.5.9-S.5.13, pages 0347-0351; Reviewer’s Results using SAS 9.2, 2010)

Gender: A total of 152 (45.1%) randomized patients were males. The proportions of
observed rel apses were similar between males (26.8%) and females (24.5%) in the
placebo group, while malesin the aripiprazole group (9.9%) appeared to have a lower
proportion of observed relapses than females (19.5%). Moreover, the treatment
difference in the primary efficacy endpoint seemed to be greater in males than in females.

Race: A total of 230 (68.2%) randomized patients were white. A numerically smaller
proportion of relapses was observed in non-whites (placebo: 21.1%; aripiprazole: 10.0%)
than in whites (placebo: 27.7%; aripiprazole: 16.9%) in each treatment group. Dueto
insufficient sample size, it is uncertain how well these proportions reflected the true
disparitiesin proportion of relapses among the four race-by-treatment sub-populations.
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Age: Patient’s age at date of informed consent ranged from 18 to 74 in the Randomized
Sample. The average and median age was 39. Since there were only 4 randomized
patients older than 65, this reviewer did not perform the subgroup analysis by age
category.

Type of Mood Stabilizer: There were 136 (40.4%) randomized patients who had lithium
astheir mood stabilizer. The log-rank test stratified by type of index mood episode
reached nominal significance for the lithium subgroup (p = 0.002), but not for the
valproate subgroup (p = 0.824). The sponsor remarked that those results were
inconsistent with the results in a previous aripiprazole study (CN138134), where nominal
significance was seen in the valproate subgroup, but not in the lithium subgroup.

Type of Index Mood Episode: A total of 230 (68.2%) randomized patients displayed a
manic mood episode upon study entry. The log-rank test stratified by type of mood
stabilizer reached nominal significance for the manic episode subgroup (p = 0.004), but
not for the mixed episode subgroup (p = 0.951).

4.1.2 Subgroup Analysisof Key Secondary Efficacy Variable

This reviewer performed subgroup analyses of the key secondary endpoint across various
subgroup categories. Table 13 shows that the raw mean changes from baseline to Week
52 (LOCF) in CGI-BP Severity of IlIness (mania) score were consistently numerically
smaller in the aripiprazol e-treated patients than in the placebo-treated patients, for each
subgroup of interest.

Table 13: Raw Mean Change (SD) from Baselineto Week 52 (LOCF) in CGI-BP Severity of IlIness
(Mania) Score by Subgroup (Phase 3 Efficacy Sample)

Double-Blind Treatment Placebo Aripiprazole ANCOVA
Subgroup (N) N Mean (SD) N Mean (SD) P-value*
Gender

Male (146) 68 0.40 (1.26) 78 -0.09 (0.97) 0.005

Female (180) 96 0.20 (1.17) 84 0.11 (0.86) 0.438
Race

White (222) 109 0.31 (1.24) 113 -0.02 (0.90) 0.022

Non-White (104) 55 0.22 (1.13) 49 0.08 (0.98) 0.219
Region

US (113) 56 0.30 (1.29) 57 -0.09 (0.83) 0.020

Non-US (213) 108 0.27 (1.16) 105 0.07 (0.96) 0.137
Type of Mood Stabilizer

Lithium (133) 65 0.66 (1.40) 68 0.12 (0.99) 0.005

Valproate (193) 99 0.03 (0.99) 94 -0.06 (0.87) 0.605
Type of Index Mood Episode

Manic (225) 117 0.32 (1.21) 108 0.03 (0.99) 0.048

Mixed (101) 47 0.17 (1.20) 54 -0.02 (0.76) 0.142

*only for exploratory purposes
(Source: Reviewer’s Results using SAS 9.2, 2010)
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4.2 Other Special/Subgroup Populations

The Randomized Sample included patients from 8 countries. The number of patients
from a country ranged from 7 to 119 (median size = 32). To check the consistency in
treatment effect among countries, this reviewer compared the treatment difference in
proportion of observed relapses and the key secondary endpoint among countries. The
estimated hazard ratios were not compared due to the possible violation of proportional
hazards assumption. The percentages of observed relapses in Phase 3 were consistently
numerically smaller in the aripiprazole-treated patientsin all the countries except Russia
(Table 14). Theraw mean changesin the key secondary endpoint in the aripiprazole-
treated patients were numerically smaller in all the countries except Croatia and Russia
(Table 15 and Figure 11). However, the numbers of patients and/or eventsin the Russia
and the Croatia subgroups were too small to detect the treatment difference.

Table 14: Percentages of Observed Relapsesin Phase 3 by Country (Randomized Sample)

Double-Blind Treatment Placebo Aripiprazole

Subgroup Events/Total N (%) Events/Total N (%)

Country (N)
USA (119) 14758 (24.1) 10/61(16.4)
Brazil (55) 7128(25.0) 4]27(14.8)
Croatia (7) 2/3(66.7) 1/4(25.0)
Czech Republic (32) 6/18(33.3) 4/ 14 (28.6)
France (17) 5/8(62.5) 2/9(22.2)
India (67) 8/33(24.2) 2/34(5.9
Russia (32) 0/17(0.0) 2/15(13.3)
South Africa (8) 1/4(25.0) 0/4(0.0)

(Source: Reviewer’s Result using SAS 9.2, 2010)

Table 15: Raw Mean Change (SD) from Baselineto Week 52 (LOCF) in CGI-BP Severity of IlIness
(M ania) Score by Country (Phase 3 Efficacy Sample)

Double-Blind Treatment Placebo Aripiprazole

Subgroup N Mean (SD) N Mean (SD)

Country (N)
USA (113) 0.020 56 0.30 (1.29) 57 -0.09 (0.83)
Brazil (53) 26 0.15 (1.02) 27 0.33(1.18)
Croatia (7) 3 1.67 (1.53) 4 0.25 (0.50)
Czech Republic (32) 18 0.28 (1.07) 14 -0.29 (0.99)
France (16) 8 0.88 (1.73) 8 0.25 (0.89)
India (65) 0.0445 32 0.38 (1.31) 33 -0.12 (0.60)
Russia (32) 17 -0.24 (0.66) 15 0.20 (1.32)
South Africa* (8) 4 0.0 (0.00) 4 0.0 (0.00)

*All the 8 randomi zed patients had the same baseline and endpoint (LOCF) measures (2 or 1) in CGI-BP Severity of lliness.
(Source: Reviewer’s Result using SAS 9.2, 2010)
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Figure 11: Raw Mean Change from Baselineto Week 52 (LOCF) in CGI-BP Severity of IlIness
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(Source: Reviewer’s Result using Excel 2007)
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S. SUMMARY AND CONCLUSIONS

5.1 Statistical | ssues and Collective Evidence

This reviewer confirmed the sponsor’s primary finding that the time to relapse of any mood
episode observed in Phase 3 was statistically significantly delayed in the aripiprazole group,
as compared with the placebo group (p = 0.014; Randomized Sample).

However, there are several complications that need consideration:

Key Secondary Endpoint: The sponsor designated “change from baseline to Week 52 in
CGI-BP Severity of IlIness (mania) score” as a key secondary endpoint. Although the
sponsor’s primary results for this“key” secondary efficacy endpoint were statistically
significant (p = 0.013; Phase 3 Efficacy Sample), they should not be described in the Clinical
Studies Section. Thisisbecause that it is guestionable to use CGI-BP severity of illness
(mania) score as a key secondary endpoint in such a maintenance study due to potentially
informative dropouts, particularly when the dropout rate is expected to be large. This
reviewer explored the response profiles of atotal of 134 (41.4%) dropouts out of the 336
evaluable patients (see Section 3.1.5.4.2) and found that, for those dropouts, the change-
from-baseline measures of CGI-BP severity of illness (mania) seemed to be correlated with
relapse status at discontinuation. Therefore, the missing data in this secondary variable were
likely to be informative; meanwhile, such alarge dropout rate (41.4%) also renders the
validity of LOCF approach questionable.

In addition, the normality assumption of the primary ANCOV A appeared to be problematic,
and the sponsor’ s non-parametric method missed nominal significance (p = 0.054).

Large Proportion of Randomized Patients with Protocol Deviations: There were atotal of
133 (39.5%) randomized patients with protocol deviations relating to the inclusion/exclusion
criteria, study conduct, patient management, or patient assessments. The primary stratified
log-rank test on the Phase 3 Per-protocol Sample failed to reach nominal significance (p =
0.060), but this may be due to insufficient sample size.

Relapse of Mood Episode of a Specific Type: The primary efficacy endpoint (time to relapse
of any mood episode) was a composite endpoint, defined as time to a manic, mixed, or
depressive mood episode observed in Phase 3. A smaller proportion of relapses were
observed in the aripiprazole group (25/168; 14.9%) than in the placebo group (43/169;
25.4%) in Phase 3, favoring aripiprazole. However, it was inappropriate to use Kaplan-
Maier (KM) method to estimate the time to relapse by type of mood episode (manic or
depressive) for this study. The information conveyed by the sponsor’s KM curves was
unreliable due to the small number of mood episodes of a specific type (manic: 26;
depressive: 32) observed in Phase 3. In addition, since the 68 randomized patients who
discontinued the study after relapse of a mood episode were not followed up till the end of
Phase 3, their relapses of the first mood episode of other types that occurred within 52 weeks
after randomization were not counted in the KM estimation. Therefore, it was uncertain
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whether aripiprazole was effective in delaying the time to relapse of manic (or depressive)
mood episode in this study. Please refer to Section 3.1.5.2.3 for more details.

Treatment Effects among Subgroups: In this study, treatment difference (aripiprazole vs.
placebo) appeared to be greater in males than in females, in lithium subgroup than in
valproate subgroup, and in patients with manic index mood episode than in patients with
mixed index mood episode, as assessed by both the primary and the key secondary endpoints.
The treatment different in the primary efficacy endpoint seemed to greater in non-US patients
than US patients; while on the contrary, the treatment difference in the key secondary
endpoint seemed to be greater in US patients than in non-US patients.

5.2 Conclusions and Recommendations
Results from Study CN138189 demonstrated that aripiprazole was superior to placebo as
adjunctive therapy with lithium or valproate in delaying the time to relapse of any mood

episode, and in relieving symptoms of bipolar mania as assessed by the mean change from
baseline to Week 52 in CGI-BP Severity of IlIness (mania) score.
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This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.

YANG YANG
11/29/2010

PEILING YANG
11/29/2010
| concur.

KOOROS MAHJOOB
11/29/2010

We have discussed the review and my views are incorporated in this version. | concur with
thisversion.
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