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1 EXECUTIVE SUMMARY

This review describes statistical findings about the sponsor’s study report ALK9072-003 
supporting the request for approval of aripiprazole lauroxil in subjects with schizophrenia.

This review confirms sponsor’s finding from ALK9072-003 that both aripiprazole lauroxil dose 
levels (441 mg and 882 mg) were statistically better than placebo as measured by change from 
baseline to Day 85 in Positive and Negative Syndrome Scale (PANSS) total score in treating 
adult subjects with schizophrenia.

2 INTRODUCTION

2.1 Overview

Aripiprazole lauroxil has been developed by Alkermes as an intramuscular (IM) injectable 
extended-release atypical antipsychotic for the treatment of schizophrenia. This NDA submission 
includes one pivotal safety and efficacy study (ALK9072-003) to support the efficacy of two 
aripiprazole lauroxil dose levels (441 mg and 882 mg) in subjects with schizophrenia.

Table 1: List of all studies included in analysis
Protocol 
Number

Phase and Design Treatment 
Period

Follow-
up Period

# of Subjects 
per Arm

Study Population

ALK90
72-003

Phase 3, double-blind, 
placebo-controlled,
conducted at 107 centers
in US, Asia, and Europe

12 weeks 
double 
blind 
treatment

8 weeks Placebo 208
441 mg 207
882 mg 208

Adults 18 – 70 
with acute 
exacerbation of 
schizophrenia

2.2 Data Sources 

Electronic datasets and study reports are located at:
\\CDSESUB1\evsprod\NDA207533\0000

3 STATISTICAL EVALUATION

3.1 Data and Analysis Quality

The data quality is fine. The FDA statistical reviewer can reproduce the primary analysis dataset 
from the original data source. Final statistical analysis plan (SAP) was submitted prior to 
unblinding. The blind was maintained until the database was locked on 31 March 2014. 
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3.2 Evaluation of Efficacy

3.2.1 Study Design and Endpoints

This was a multicenter, randomized, double-blind, placebo-controlled study designed to evaluate
aripiprazole lauroxil in subjects with schizophrenia experiencing an acute exacerbation episode.

Subjects meeting initial screening eligibility criteria were admitted to an inpatient study unit. 
Currently prescribed antipsychotics were required to be discontinued after screening, and prior to 
administration of IM study drug. The allowable washout period was 2-5 days. For subjects who 
had never taken aripiprazole, a test dose of oral aripiprazole 5 mg was administered by mouth 
daily for 2 days prior to randomization, in order to assess individual tolerability prior to 
proceeding to injectable study drug. 

Subjects who successfully completed screening and baseline assessments and tolerated the oral
aripiprazole test doses, or had a history of safe and well-tolerated exposure to aripiprazole, were
randomized on Day 1 in a 1:1:1 ratio to 1 of the following 3 treatment groups: aripiprazole
lauroxil 882 mg (equivalent to ALKS 9072 600 mg), aripiprazole lauroxil 441 mg (equivalent to 
ALKS 9072 300 mg), or placebo (Intralipid®). The first dose of IM study drug was administered 
on Day 1. The second dose of IM study drug was administered on Day 29. The third and final 
dose of IM study drug was administered on Day 57.

In addition to IM study drug, subjects received oral study drug daily for the first 3 weeks after
randomization. Oral study drug was administered in a double-blind fashion. Subjects randomized
to an aripiprazole lauroxil treatment group received oral aripiprazole, and subjects randomized to
the placebo group received matching oral placebo.

Subjects remained in the inpatient study unit for at least 2 weeks after administration of the first
dose of IM study drug. Subjects were discharged from the inpatient facility when assessed and
determined by the study investigator to be clinically stable and appropriate for discharge.
Efficacy, safety, tolerability, and PK were measured throughout the treatment period. Two
monthly follow-up visits were scheduled after the last IM injection. Subjects were given the
option to enroll in an extension study with aripiprazole lauroxil. For subjects who chose to
participate in the extension study, follow-up visits were not required. A schematic of the overall 
study design is shown in Figure 1.
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Figure 1: Study design schematic

Source: Sponsor’s Figure 1 in Clinical Study Report (CSR).

The primary efficacy endpoint was change in Positive and Negative Syndrome Scale (PANSS)
total score from baseline to Day 85 using an analysis of covariance (ANCOVA) model with last 
observation carried forward (LOCF) imputation. Clinician Global Impression - Improvement 
(CGI-I) scores at Day 85 was the secondary efficacy endpoint.

The placebo-controlled, parallel-group design is a typical design for IM injection treatment of 
schizophrenia. However, in this trial subjects from active arms received oral drug during the first 
21 days, while placebo patients did not. The observed treatment effect is likely due to the 
combination of IM and oral drug. It is hard to separate the treatment effect due to IM from that 
due to the oral drug. During the review course, a question was raised on whether or not the 
placebo group should have also received the oral drug instead of the oral placebo during the first 
21 days. This reviewer performed several analyses to address this design problem.

3.2.2 Statistical Methodologies

The full analysis set (FAS) consists of all evaluable subjects, defined as all randomized subjects 
who receive at least 1 dose of IM study drug and have at least 1 primary efficacy assessment 
after administration of IM study drug. The FAS is the primary efficacy population.

The primary efficacy endpoint was analyzed by the ANCOVA model using the LOCF approach.
The ANCOVA model includes change from baseline in the PANSS total score at Day 85 as the 
dependent variable, with study region and treatment group as fixed effects, and baseline PANSS 
total score as a covariate.

An unblinded interim analysis on the 271 subjects (50% of planned sample size) was conducted
for sample size re-estimation only based on the conditional power. The CHW method together
with Hommel procedure was used for controlling the Type 1 error rate due to the interim analysis
and multiple comparisons. The Cui, Hung, Wang (CHW) method combined 2 independent
statistical results with an equal weight (sqrt(0.5)) from 2 stages. Stage 1 was based on the interim 
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analysis population (n=271), and Stage 2 was based on the post-interim population (n=325). The 
subjects in the 2 stages did not overlap. 

The sponsor conducted the following sensitivity analyses: 1) mixed model for repeated measures 
(MMRM) analysis on FAS; 2) an ANCOVA model using the LOCF approach on the per-
protocol population; 3) a non-parametric rank ANCOVA model (includes study region and 
treatment groups as factors and the baseline PANSS total score as a covariate); 4) model-free, 
non-parametric responder analyses; and 5) time-to-failure analyses. The details of some of the 
sensitivity analyses are presented below.

MMRM analysis was performed on observed data without imputation of missing data. The 
MMRM model uses the change from baseline in the PANSS total score at each post-baseline 
visit as the dependent variable, and includes study region, treatment group, visit, and treatment 
group-by-visit interaction as factors and baseline PANSS total score as a covariate. An 
unstructured covariance structure was applied for MMRM.

Model-free, non-parametric responder analyses were used for PANSS response at Day 85. It is 
difficult to differentiate the missing at random and missing not at random. Therefore, this plan 
combined these 2 types in the sensitive analyses, by treating either type of missing mechanisms 
as informative missing. Any informative missing data were treated as non-responders (failures) 
in the estimation of the treatment response rates. Any non-informative missing data were
excluded from calculating the treatment response rates. Furthermore, 2 cutoffs (at least 30% and 
at least 20% reduction in PANSS total score) were used to define the response. A Chi-square test 
and interval estimate for the difference of the response rates were computed to compare the
treatment response rate between each aripiprazole lauroxil group and the placebo group. Table 2
summarizes the sensitivity responder analysis under various dropout pattern scenarios and 
definitions of the treatment response to support the primary analysis.

Table 2: Missing data handling in responder analysis

Source: Sponsor’s Table 2 in SAP.

Time-to-failure analysis used different censoring rule to handle miss data. The detail is provided 
in Table 3. 
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Table 3: Definition of failure event based on treatment outcome and/or dropout cause in 
time-to-failure analysis

Source: Sponsor’s Table 3 in SAP.

When both comparisons (high dose vs. placebo and low dose vs. placebo) were statistically
significant for the primary efficacy endpoint, the statistical test was performed on the secondary 
efficacy endpoint, CGI-I score at Day 85, using Hommel procedure at two-sided alpha of 0.05. 
The CGI-I score at Day 85 were analyzed using a non-parametric Wilcoxon rank sum test using 
the LOCF approach, and further confirmed with “no change” imputation for missing data as a 
sensitivity analysis.

3.2.3 Patient Disposition, Demographic and Baseline Characteristics

The disposition of the subjects is summarized in Table 4. The proportion of subjects who
completed the treatment period is higher in the aripiprazole lauroxil groups (62.8% in the 441 mg
group and 64.9% in the 882 mg group) than in the placebo group (45.9%). The most common 
reasons for discontinuation during the Treatment Period include withdrawal by subjects (13.8%), 
lack of efficacy (10.3%), and adverse event (9.0%). There were more discontinuations due to 
lack of efficacy in the placebo group (18.4%) than in the aripiprazole lauroxil groups (4.3% in 
the 441 mg group, 8.2% in the 882 mg group), and more discontinuations due to adverse event in 
the placebo group (17.4%) than in the aripiprazole lauroxil groups (6.8% in the 441 mg group, 
2.9% in the 882 mg group).

The patient demographics are show in Table 5 for the safety population. As shown in Table 6, 
the mean PANSS score and the mean CGI-S score were similar across the treatment groups at 
baseline.

A summary of major protocol violations is presented in Table 7. The percentages of subjects 
with major deviations were similar across the treatment groups. Twelve subjects were 
discontinued for protocol violations (3 in placebo group, 6 in aripiprazole lauroxil 441 mg group, 
and 3 in aripiprazole lauroxil 882 mg group). The majority of protocol violations were
enrollment criteria deviations or positive urine drug screens.
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Table 4: Disposition of subjects

   Source: Sponsor’s Table 3 in CSR. 
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Table 5: Summary of demographics and baseline characteristics for safety measurements 
(randomized population)

Source: Sponsor’s Table 6 in CSR.
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Table 6: Summery of baseline efficacy parameters (full analysis set)

Source: Sponsor’s Table 7 in CSR.

Table 7: Summary of major protocol violations (randomized population)

Source: Sponsor’s Table 4 in CSR.

Among the 623 subjects randomized, one subject (501-015) did not receive IM study drug. The 
safety population included 622 subjects and 596 subjects were included in sponsor’s FAS, which 
is the primary analysis data set. A summary of the 26 patients excluded from the FAS are listed 
below in Table 8. All of the 26 patients belong to Stage 2 and all had 1 IM injection. All the 
subjects except “502-002” had no post baseline PANSS total score. Subject 502-002 had a post 
baseline PANSS total of 117 after one IM injection. This FDA reviewer asked the sponsor the 
reason for excluding Subject 502-002 from FAS. The sponsor replied “Subject ALK9072003-
502-002 was excluded from the full analysis set (FAS) as Items N5 (Difficulty in abstract 
thinking) and G12 (Lack of judgment and insight) of the PANSS for Day 85 (Early Termination 
Visit) was not rated (comments from investigator – unable to assess) and hence total PANSS was 
not derived for the ADaM dataset (see ALK9072-003 Clinical Study Report, Listing 16.2.6.1, 
pages 194 and 195).” According to the definition of FAS, this reviewer did not agree with the 
sponsor’s decision of excluding Subject “502-002” from FAS. Therefore, this reviewer repeated 
all the analyses with and without Subject “502-002”. Subject “502-002” was randomized to 
placebo.
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Table 8: Summary of patients excluded from FAS

Subjid Siteid Country Age Sex Race Treatment
Arm

Withdraw Reason Baseline
PANSS 

103-005 103 USA 42 M black ALKS 9072 
600 mg

Withdraw by Subject 100

104-002 104 USA 52 F black Placebo Adverse Event 113

108-003 108 USA 42 M black ALKS 9072 
300 mg

Protocol Violation 101

111-002 111 USA 22 M black Placebo Protocol Violation 95

111-010 111 USA 25 M black ALKS 9072 
300 mg

Withdraw by Subject 90

111-015 111 USA 36 M black ALKS 9072 
300 mg

Withdraw by Subject 89

112-001 112 USA 49 F black ALKS 9072 
300 mg

Withdraw by Subject 91

115-011 115 USA 34 M black ALKS 9072 
600 mg

Lack of Efficacy 94

116-002 116 USA 29 M black ALKS 9072 
600 mg

Withdraw by Subject 111

116-003 116 USA 42 M White ALKS 9072 
300 mg

Withdraw by Subject 82

116-013 116 USA 29 M White ALKS 9072 
300 mg

Withdraw by Subject 110

119-019 119 USA 48 M black ALKS 9072 
300 mg

Withdraw by Subject 80

121-037 121 USA 41 F black ALKS 9072 
600 mg

Withdraw by Subject 96

121-054 121 USA 28 F black Placebo Withdraw by Subject 97

125-016 125 USA 27 M black ALKS 9072 
300 mg

Withdraw by Subject 101

211-005 211 RUS 47 M White Placebo Withdraw by Subject 88

220-004 220 RUS 24 M White Placebo Adverse Event 88

310-001 310 UKR 38 F White ALKS 9072 
300 mg

Withdraw by Subject 86

312-004 312 UKR 36 M White Placebo Withdraw by Subject 97

314-003 314 UKR 23 F White Placebo Lack of Efficacy 116

502-002 502 MYS 55 M Asian Placebo Withdraw by Subject 86
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Subjid Siteid Country Age Sex Race Treatment
Arm

Withdraw Reason Baseline
PANSS 

503-005 503 MYS 31 M Asian Placebo Withdraw by Subject 82

807-003 807 ROU 40 F White ALKS 9072 
300 mg

LOST TO 
FOLLOW-UP

100

808-001 808 ROU 38 F White ALKS 9072 
300 mg

Lack of Efficacy 104

808-003 808 ROU 50 F White Placebo Withdraw by Subject 97

808-004 808 ROU 38 F White Placebo Withdraw by Subject 89

Source: This reviewer.

3.2.4 Results and Conclusions

The change from baseline in PANSS total score by visit using ANOVA LOCF is presented in
Figure 2.

Figure 2: Change from baseline in PANSS total score by visit by ANCOVA LOCF (FAS)

Source: Sponsor’s Figure 2 in CSR.

An unblinded interim analysis on the 271 subjects (50% of planned sample size) was conducted
for sample size re-estimation only based on the conditional power. The CHW method together
with Hommel procedure was used for controlling the Type 1 error rate due to the interim analysis
and multiple comparisons. The Cui, Hung, Wang (CHW) method combined 2 independent
statistical results with an equal weight (sqrt(0.5)) from 2 stages. Stage 1 was based on the interim
analysis population (n = 271), and Stage 2 was based on the post-interim population (n=325). 
The subjects in the 2 stages did not overlap. Table 9 shows the analysis results from ANCOVA 
model in each stage, in all subjects without applying the CHW method, and in all subjects with 
applying CHW method.
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Using the CHW method, the least square (LS) mean difference (standard error, SE) compared to
placebo was -10.9 (1.82) for the aripiprazole lauroxil 441 mg group, and -11.9 (1.81) for the
aripiprazole lauroxil 882 mg group. For both aripiprazole lauroxil groups, the difference is
statistically significant and corresponds to p<0.001. Similar results and statistical significance 
were also observed in the analysis without applying the CHW method.

Table 9: Change from baseline in PANSS total score for each stage and combined stages
ANCOVA LOCF (FAS)

Source: Sponsor’s Table 11 in CSR.

Reviewer’s note:  The primary efficacy analysis uses LOCF to impute the missing data. Given 
the high dropout rate (42.1%) for this trial, the LOCF method is not very sensible. During the 
protocol/SAP review stage, FDA raised the concern about the LOCF method and requested the 
sponsor to use the MMRM method and other methods as sensitivity analyses. FDA also 
informed the sponsor that FDA “will seriously take the results from the sensitivity analyses into 
consideration to decide whether or not the primary analysis results are valid and reliable.”
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MMRM analysis was performed on observed data without imputation of missing data. The 
change from baseline in PANSS total score using MMRM is presented in Table 10. The least 
square (LS) mean difference (standard error, SE) compared to placebo was -11.76 (2.14) for the 
aripiprazole lauroxil 441 mg group, and -12.35 (2.12) for the aripiprazole lauroxil 882 mg group. 
For both aripiprazole lauroxil groups, the difference is statistically significant and corresponds to 
p<0.001.

Table 10: Change from baseline at Day 85 in PANSS total score MMRM (FAS)

Source: Sponsor’s Table 13 in CSR.

Other sensitivity analyses were performed by the sponsor on the primary efficacy endpoint. The 
change from baseline in PANSS total score using ANCOVA model and LOCF approach on the 
per-protocol population is presented in Table 11. The change from baseline at Day 85 in PANSS 
total score using non parametric rank ANCOVA model and LOCF approach on FAS is presented 
in Table 12. The analysis result from the non-parametric PANSS responder analysis at Day 85 on 
FAS is presented in Table 13. The analysis result from the time to failure analyses is presented in 
Table 14. All the results show a statistically significant separation between each aripiprazole 
lauroxil group and placebo in favor of aripiprazole lauroxil groups.

This reviewer repeated the primary analysis and the sensitivity analyses from the raw data and 
obtained very similar results and the same conclusion. This reviewer included Subject “502-002” 
in FAS and repeated the analyses. Subject “502-002” received placebo and his last observation 
was 31 points higher (worse) than his baseline value. The LS mean of change from baseline for 
the remaining placebo patients is -9.8. Therefore, the analysis results including Subject “502-
002” yield slightly more treatment effects for aripiprazole lauroxil groups comparing to placebo 
and the conclusions are all the same.
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Table 11: Change from baseline at Day 85 in PANSS total score ANCOVA with LOCF 
(PP)

Source: Sponsor’s Table 14 in CSR.

Table 12: Change from baseline at Day 85 in PANSS total score, non-parametric rank 
ANCOVA model, LOCF (FAS)

Source: Sponsor’s Table 15 in CSR.

Table 13: Non-parametric PANSS responder analysis at Day 85 (FAS)
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Source: Sponsor’s Table 16 in CSR.

Table 14: Time to failure analysis (FAS)

Source: Sponsor’s Table 17 in CSR.

To assess the impact of the drop-outs on the primary efficacy endpoint, this reviewer conducted 
sensitivity analyses using two different imputing methods on those discontinued in treatment 
period. 1). Missing data are imputed by the mean of change at Day 85 from the placebo arm (-
17.57). 2). Missing data are imputed by the worst observed change at Day 85 (24). The first 
imputation method keeps the mean of placebo arm unchanged, and moves the means of active 
arms close to the mean of placebo arm. Hence the treatment effects are reduced. The results are 
summarized in Table 15. Although the treatment effects are reduced, they are still statistically 
significant (p-value<0.0001). The second imputation method actually makes the treatment effects 
slightly larger (See Table 16). By imputing with the worst observed change at Day 85, the 
smaller magnitude of changes in the placebo group is offset by the larger number of drop outs in 
placebo group. Therefore, this imputation method also yields statistically significant differences
between the active arms and placebo. 

This reviewer also plotted the cumulative distribution function (CDF) for the change in PANSS 
total score from baseline to endpoint by each arm in Figure 3 (with LOCF), in Figure 4 (imputed 
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with the mean change at Day 85 from the placebo arm), and in Figure 5 (imputed with the worst 
observed change at Day 85).  All three CDF plots show that the probability of having a change in 
PANSS total score less (better) or equal to any given x are larger for both active treatment arms 
compared to the placebo group regardless of the three imputation method. 

This study planned to enroll 180 patients per arm, 540 patients total. However, the final number 
of patients in the FAS is 597. The reason of over enrollment is not clear. This reviewer 
performed the primary analysis using the first 180 patients per arm. Then result is presented in 
Table 17 and the conclusion is the same as using all the patients.

Table 15: Change from baseline at Day 85 in PANSS total score (missing data is imputed 
by the mean of change at Day 85 from the placebo arm)

Aripiprazole Lauroxil
Placebo 441 mg 882 mg

Baseline: Mean (SD) 93.7 (11.4) 92.0 (10.73) 92.8 (10.27)
LS Mean (SE) -19.30 (0.95) -25.02(0.93) -24.70(0.95)

LS Mean Diff from Placebo -5.72(1.25) -5.40(1.26)
95% CI* (-8.18, -3.27) (-7.88, -2.92)
p-value <.0001 <.0001

*: The confidence intervals and p-values are not adjusted for multiple comparisons.
Source: This reviewer.

Table 16: Change from baseline at Day 85 in PANSS total score (missing data is imputed 
by the worst observed change at Day 85)

Aripiprazole Lauroxil
Placebo 441 mg 882 mg

Baseline: Mean (SD) 93.7 (11.4) 92.0 (10.73) 92.8 (10.27)
LS Mean (SE) 0.75 (1.87) -11.91(1.84) -11.77(1.89)

LS Mean Diff from Placebo -12.66(2.48) -12.51(2.50)
95% CI* (-17.52, -7.80) (-17.42, -7.61)
p-value <.0001 <.0001

*: The confidence intervals and p-values are not adjusted for multiple comparisons.
Source: This reviewer.
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Figure 3: Change in PANSS total score at endpoint (FAS with Subject 502-002 using
LOCF)

Source: This reviewer.
Figure 4: Change in PANSS total score at endpoint (FAS with Subject 502-002 imputed by 

the mean of change at Day 85 from the placebo arm)

Source: This reviewer.
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Figure 5: Change in PANSS total score at endpoint (FAS with Subject 502-002 imputed by 
the worst change at Day 85)

Source: This reviewer.

Table 17: Change from baseline at Day 85 in PANSS total score MMRM
(First 180 Patients per Arm in FAS)

Aripiprazole Lauroxil
Placebo 441 mg 882 mg

Baseline: Mean (SD) 93.7 (11.4) 92.0 (10.73) 92.8 (10.27)
LS Mean (SE) -10.7 (1.66) -21.2(1.54) -21.6(1.54)
LS Mean Diff from Placebo -10.5(2.22) -10.9(2.22)
95% CI* (-14.9, -6.1) (-15.3, -6.5)
p-value <0.0001 <0.0001

*: The confidence intervals and p-values are not adjusted for multiple comparisons.
Source: This reviewer.

This placebo-controlled, parallel-group design is a typical design for IM injection treatment of 
schizophrenia. However, in this trial subjects from active arms receive oral drug during the first 
21 days, while placebo patients did not. The observed treatment effect is likely due to both IM 
and oral drug. It is hard to separate the treatment effect due to IM from that due to the oral drug. 
During the review course, a question was raised on whether or not the placebo group should have
also received the oral drug instead of the oral placebo during the first 21 days. This reviewer 
performed several analyses to address this design problem. The primary analysis was repeated 1) 
using Day 22 as baseline; 2) using Day 29 as baseline. Since the half-life of the oral drug is 3 
days, the exposure contribution due to oral is likely to be insignificant by day 29. The FAS 
population includes 596 patients. When Day 22 or Day 29 is used as baseline, the FAS 
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aripiprazole lauroxil groups were statistically significantly lower than that for the placebo group
(p<0.001 for each aripiprazole lauroxil group) using a non-parametric Wilcoxon test. In addition 
to LOCF imputation, using “no change” to impute the missing values was used. The analyses 
yielded similar results as obtained using the LOCF approach.

This reviewer obtained similar results from raw data with and without subject “502-002”.
Subject “502-002” had CGI-I score of 6 on his last visit.

Table 20. CGI-I score at Day 85, LOCF (FAS)

4 FINDINGS IN SPECIAL/SUBGROUP POPULATIONS

The subgroup analyses presented in this section are all exploratory. The main objective of the 
exploratory subgroup analysis is to assess consistency across subgroups with respect to the 
primary analysis results. The sponsor only performed ANCOVA analyses on BMI subgroups and 
regions, and reported p-values for subgroup factors. Because of the exploratory purpose of the 
subgroup analyses, those p-values are not presented here.

4.1 Gender, Race, Age, and Geographic Region

The age of the subjects ranges from 18 to 66. Therefore, no subgroup analyses by age are 
relevant.

This reviewer plotted the changes from baseline in PANSS total score for each gender and dose 
group, and for each race and dose group. There are 2 subjects belong to American Indian or 
Alaska Native, and 1 subject belongs to Native Hawaiian or other pacific islander. These 3 
subjects were combined with Asian subjects. This reviewer also plotted the observed treatment 
effect over the trial course on the primary endpoint for each region. From the plots, we can see 
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that Black subjects have smaller treatment effect than the other races. North American subjects 
have smaller treatment effect than the other regions.

Figure 6. Box plot of change from baseline to endpoint in PANSS total score by gender and 
treatment (FAS with Subject 502-002 using LOCF)

Source: This reviewer.
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Figure 7. Box plot of change from baseline to endpoint in PANSS total score by race and 
treatment (FAS with Subject 502-002 using LOCF)

Source: This reviewer.

Figure 8. Observed change from baseline in PANSS total (FAS and North America)

Source: This reviewer.
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Figure 9. Observed change from baseline in PANSS total (FAS and Europe)

Source: This reviewer.

Figure 10. Observed change from baseline in PANSS total (FAS and Asia)

Source: This reviewer.
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4.2 Other Special/Subgroup Populations

The change from baseline in PANSS total score was plotted by BMI subgroups with 3 different
categories: normal (<25 kg/m2), overweight (25 kg/m2≤BMI<30 kg/m2), and obese (≤30 
kg/m2). The treatment effect is consistent across all the BMI subgroups.

Figure 11. Box plot of change from baseline to endpoint in PANSS total score by BMI category
and treatment (FAS with Subject 502-002)

Source: This reviewer.

5 SUMMARY AND CONCLUSIONS

5.1 Statistical Issues 

This placebo-controlled, parallel-group design is a typical design for IM injection treatment of 
schizophrenia. However, in this trial subjects from active arms receive oral drug during the first 
21 days, while placebo patients did not. The observed treatment effect is likely due to both IM 
and oral drug. It is hard to separate the treatment effect due to IM from that due to the oral drug
in this design. During the review course, a question was raised on whether or not the placebo 
group should have received the oral drug instead of the oral placebo during the first 21 days. This 
reviewer performed several analyses to address this design problem. The primary analysis was 
repeated 1) using Day 22 as baseline; 2) using Day 29 as baseline. Since the half-life of the oral 
drug is 3 days, the exposure contribution due to oral is likely to be insignificant by day 29. The 
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results demonstrate that PANSS score was statistically significantly improved from Day 22 or 
Day 29 to Day 85 for each active treatment group compared with placebo, which support the 
claim that both aripiprazole lauroxil dose levels (441 mg and 882 mg) were statistically better 
than placebo.

5.2 Collective Evidence

The primary and the key efficacy endpoint of this study were met. The change from baseline or 
Day 22 or Day 29 to Day 85 in PANSS total score was statistically significantly better for each 
active treatment group (aripiprazole lauroxil 441 mg and 882 mg) than for placebo. CGI-I scores 
at Day 85 was statistically significantly better for each active treatment group (aripiprazole 
lauroxil 441 mg and 882 mg) than for placebo.

5.3 Conclusions and Recommendations

This reviewer concludes, based on statistical evidence in Trial ALK9072-003, aripiprazole 
lauroxil 441 mg and 882 mg are effective.

5.4 Labeling Recommendations (as applicable)

NA
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