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MEMORANDUM " DEPARTMENT OF HEALTH AND HUMAN SERVICES
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CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: August 28, 2006

FROM: Ni A. Khin, M.D.
Team Leader
Division of Psychiatry Products, HFD-130

TO: File NDA 21-866 (This overview should be filed with the 11-30-2005 original
submission.)

SUBJECT: Recommendation of Approval Action for Aripiprazole IM Injection for the
Treatment of Agitation associated with Schizophrenia or Bipolar Disorder, Mania or
Mixed. '

1. BACKGROUND

Aripiprazole (ABILIFY) is an atypical antipsychotic agent. The oral tablet formulation is approved
in the treatment of schizophrenia and bipolar I disorder, mania or mixed, in the U.S. since
November, 2002. Aripiprazole’s efficacy in schizophrenia is thought to be mediated through a
combination of partial agonism at centrally-active dopamine D2 and serotonin SHT1a receptors,
and antagonism of serotonin 5-HT3,.

IND 60,158 for aripiprazole injection (7.5 mg/ml strength) was originally submitted on 04/14/2000
by Otsuka Pharmaceutical Co., Ltd. (OPC). The IND was developed collaboratively by OPC and
Bristol-Myers Squibb Company (BMS). During the IND development program, the Division
(previously DNDP) met with the sponsor on June 9, 2004. The discussions included:

e Secondary key efficacy measures: CGI-I or CGI-S would be acceptable.

¢ Adequacy of one positive study for each indication would be sufficient to support the claim.

e Requirement for an NDA.

The sponsor submitted the above referenced NDA on Nevember 30, 2005. The results of three
efficacy trials using the IM formulation of aripiprazole were included in this NDA submission. The
proposed dose range of IM aripiprazole in the treatment of agitation in schizophrenia or bipolar
disorder is 5-15 mg.

This NDA has been reviewed by Yeh-Fong Chen, Ph.D., from the Office of Biostatistics (review
dated 07/14/2006), and Earl Hearst, M.D., Medical Officer, DPP (review dated 08/14/06). The
Office of Clinical Pharmacology (OCP) review was completed by Andre Jackson, Ph.D. (review
dated 8/23/06). The CMC reviewer for this NDA is Donghao Lu, Ph.D., and the
pharmacology/toxicology reviewer is Sonia Tabacova, Ph.D. At the time of completing this memo,
the Chemistry and the pharmacology/ toxicology are not finalized.



20 CHEMISTRY
[ am not aware of any CMC concerns that would preclude an approvable action on this NDA.
3.0 PHARMACOLOGY

I am not aware of any pharmacology/toxicology issues that would preclude an approvable action for
this NDA.

4.0 CLINICAL PHARMACOLOGY

The biopharm review included the results from 3V clinical pharmacology studies (CN138-016,
CN138-017, CN138-132) and an assessment of the relationship between plasma levels of
aripiprazole and QTc in the study CN138-050. I refer to the review by Dr. Jackson for detail.

Briefly, it was noted that the median time to the peak plasma concentration was at 3 hours. The
absolute bioavailability was 0.87 for the tablet and 1.01 for the IM formulation. The geometric
mean maximum concentration achieved after an intramuscular injection was on average 19% higher
than the Cmax of the oral tablet. While the systemic exposure was generally similar between
aripiprazole administered via IM injection and given as oral tablet formulation, the aripiprazole
AUC in the first 2 hours after an IM injection was 90% greater than the AUC after the same dose as
an oral tablet. Aripiprazole was dose proportional over the range of 1 to 45 mgon day 1 and 1 to 30
mg on day 4 following QD dosing.

“According to the study CN138-132, the results of the co-administration of IM aripiprazole 15 mg
and IM lorazepam 2 mg showed no effect on the pharmacokinetics of either compound. Based on
the assessment of the relationship between aripiprazole plasma concentration and QTc changes
from baseline in the study CN138-050, aripiprazole does not seem to have a QTc interval
prolongation effect.

The OCP review provided some labeling changes to the labeling proposed by the sponsor. There
was no issues identified that would preclude an approvable action for this NDA.

5.0 CLINICAL DATA
5.1  Efficacy Data
5.1.1 Overview of Studies Pertinent to Efficacy

‘Our review of efficacy was based on the results of 3 short-term, double-blind, placebo-controlled
trials. Two studies (CN138-050 and CN138-012) were the randomized, double-blind, placebo and
active controlled (haloperidol), fixed-dose studies designed to evaluate the efficacy and safety of
aripiprazole IM in acutely agitated patients with schizophrenia or schizoaffective disorder. The
study CN138-050 also allowed inclusion of subjects with schizophreniform disorder. The other
single study (CN138-013) was a randomized, double-blind, placebo and active controlled
(lorazepam), fixed-dose study designed to evaluate the efficacy and safety of aripiprazole IM in
acutely agitated patients with bipolar I disorder, mania or mixed. The doses of IM aripiprazole used



were 5, 10, and 15 mg per single injection in study CN138-050; 10 mg per single injection in study
CN138-012; and 10 and 15 mg per single injection in study CN138-013.

The sponsor indicated that results of the 3 pivotal clinical studies demonstrated that all doses of IM
aripiprazole tested were superior to placebo on the primary efficacy variable. It seemed that IM
aripiprazole did not differ from the active control used in these fixed dose studies in adults
(haloperldol 6.5 mg in study CN138-012, haloperidol 7.5 mg in study CN138-050, lorazepam 2 mg
in study CN138-013). The result from the active control group was also used for assay sensitivity
analysis. In order to examine the effect of aripiprazole specifically on patients with schizophrenia
(excluding patients with schizophreniform or schizoaffective disorder), data were analyzed
separately and similar results were obtained.

[ would briefly describe the results of each of these studies pertinent to efficacy claim in the
followingv subsection.

5.1.2 Summary of Studies Pertinent to Efficacy Claim

Study CN138-012

This was a multicenter, randomized, double-blind, placebo and active-controlled study comparing
aripiprazole (10 mg per single injection) vs. placebo. This study consisted two phases: a 24 hour
IM phase [with three intramuscular dose arms: aripiprazole (10mg per single injection), haloperidol
(6.5mg), and placebo] and a 4-day oral phase. Patients were randomized in a 2:2:1 ratio. The study
began with a 2-12 hour screening period. Baseline assessments were performed within 1 hour of the
first IM dose. Immediately following administration of the first IM dose, a 24 hour inpatient
evaluation period commenced. Patients could have received up to 3 injections based on the
judgment of the investigator. A second IM dose were allowed, if needed, at least 2 hours after the
first IM dose followed by a third IM dose, if needed, at least 2 hours after the second dose. The
second and/or third IM dose was given no later than 20 hours after administration of the first IM
dose. For the placebo patients, the first and second doses contained placebo and the third dose
contained aripiprazole 10mg. Patients who did not receive a concomitant benzodiazepine during the
24 hour IM phase and completed that phase would receive oral medication under blinded conditions
for the next 4 days. Patients initially randomized to aripiprazole or placebo would receive
aripiprazole 15mg tablets (with the option of decreasing the dose to 10mg) and those randomized to
haloperidol would receive haloperidol 10mg tablets (with the option of decreasing to 7mg).

The study was conducted at 68 centers (40 U.S. and 28 non-U.S. including Eastern and Western

- European Countries, Puerto Rico and South Africa) in adult (age 18 or older) for the treatment of
acute agitation in hospitalized patients with a DSM-IV diagnosis of schizophrenia or schizoaffective
disorder. The total number of subjects enrolled in this study was 469; 448 subjects were
randomized to the double-blind treatment in which 175 subjects in the aripiprazole IM treatment
group. Of these 448 subjects, 325 subjects were diagnosed with schizophrenia and 123 subjects
with schizoaffective disorder. The ITT samples (total N=445) for aripiprazole (10 mg),
haloperidone (6.5mg) and placebo were 173, 184, and 88, respectively. The subjects enrolled were
mostly white (66%), mean age was 41.5 yrs, and had approximately 60% male and 40% female
subjects. There seemed to be no significant differences in demographic characteristics among the
treatment groups. A total of 435 subjects (97%) completed the IM phase of the double-blind study
and a total of 380 subjects entered the oral phase. 3% of study subjects discontinued from the IM



phase of the study. The most common reason for discontinuation from the study was withdrawal of
consent in 5 patients (1%).

The efficacy assessment included the PEC [i.e., the PANSS Excited Component (PEC) consists of
the following five items from the PANSS: hostility, uncooperativeness, excitement, poor impulse
control, and tension], and the CGI-I. The primary end point was the change in the mean change
from baseline to 2 hours post-first IM injection the PEC score for the LOCF dataset. The
ANCOVA was the statistical model employed, with terms for treatment, and baseline score using
LOCF methodology. Analyses were also done on the Observed-Cases dataset. Dr. Chen confirmed
the primary efficacy results including the country factor into the ANCOVA model. She also
applied Cochran-Mantel-Haenszel Row Mean Score test for each time point after the first IM
injection using the LOCF and OC data sets for analysis of the treatment differences on the CGI-L
The results are as follows:

Efficacy Results on PEC Scores for schizophrenia subpopulation in Study CN138-012 (LOCF):

Mean Baseline PEC+SD Mean Baseline PEC Change from Baseline P-values (vs.
(number of subjects with (number of subjects with | Mean (SD) at 120 min | placebo)
schizophrenia or schizophrenia) post-first inj. (number
schizoaffective disorder) of schizophrenia
subjects)
Aripiprazole 18.74 +2.71( N=175) 18.79 (N=123) -7.99 (N=123) 0.003
IM 10 mg ’
Haloperidol 18.79 +2.59 (N=185) 18.78 (N=134) -8.25 (N=134) <0.001
IM 6.5 mg
Placebo 18.82 +2.67 (N=88) 18.89 (N=65) -5.68 (N=65)

Efficacy Results on CGI-I for schizophrenia subpopulation in Study CN138-012 (LOCF):

Change from Baseline P-values (vs. placebo)
Mean at 120 min post-
first inj. (number of

schizophrenia subjects)

Aripiprazole IM 10 mg (N=123) 241 <0.001
Haloperidol IM 6.5 mg (N=134) 2.39 <0.001
Placebo. (N=65) 3.03

Comment:

Both Drs. Hearst and Chen considered this a positive study for aripiprazole IM, and I agree with
them.

Study CN138-050

This was a multicenter, randomized, double-blind study comparing 4 doses of IM aripiprazole (1, 5,
10 and 15 mg per single injection), vs. placebo in the treatment of acute agitation in patients with a
DSM-1V diagnosis of schizophrenia, schizoaffective or schizophreniform disorder. IM

haloperiodol (7.5mg) was the active-control. Baseline assessments were performed within 1 hour of
the first IM dose. Immediately following administration of the first IM dose, a 24 hour inpatient
evaluation period commenced. Patients could have received up to 3 injections based on the




judgment of the investigator. A second IM dose were allowed, if needed, at least 2 hours after the
first IM dose followed by a third IM dose, if needed, at least 2 hours after the second dose. The
second and/or third IM dose was given no later than 20 hours after administration of the first IM
dose. v

The study was conducted at 50 centers (30 U.S. and 20 non-U.S. including Canada, France, Spain
and Eastern European Countries) in adult (age 18 or older) for the treatment of acute agitation in
hospitalized patients with a diagnosis of schizophrenia, schizoaffective or schizophreniform
disorder. The total number of subjects enrolled in this study was 378; 357 subjects were
randomized to the double-blind treatment in which 235 subjects in the aripiprazole IM treatment
group. Ofthese 357 randomized subjects, 237 subjects (66%) were diagnosed with schizophrenia,
113 subjects with schizoaffective disorder and 7 with schizophreniform disorder. The ITT samples
(total N=350) for aripiprazole (1, 5, 10, 15 mg), haloperidone (7.5mg) and placebo were 56, 62, 56,
58, 57, and 61, respectively. The subjects enrolled were mostly white (60-70%), mean age was
approximately 40 yrs, and had approximately 65% male and 35% female subjects in aripiprazole
and haloperidol groups while placebo group had approximately equal distribution. There seemed to
be no significant differences in demographic characteristics among the treatment group. A total of
338 subjects (95%) completed the double-blind study; 19 subjects (5%) discontinued from the
study. The most common reason for discontinuation from the study was withdrawal of consent (12
patients).

The efficacy assessment included the PEC {i.e., the PANSS Excited Component (PEC) consists of
the following five items from the PANSS: hostility, uncooperativeness, excitement, poor impulse
control, and tension], and the CGI-I. The primary end point was the change in the mean change
from baseline to 2 hours post-first IM injection the PEC score for the LOCF dataset. The
ANCOVA was the statistical model employed, with terms for treatment and baseline score using
LOCF methodology. For multiple comparisons of IM aripiprazole doses (5, 10 and 15 mg) with
placebo, the statistical testing was carried out using the pre-specified Hochberg procedure.
Analyses were also done on the Observed-Cases dataset. Dr. Chen confirmed the primary efficacy
results including the country factor into the ANCOVA model. She also applied Cochran-Mantel-
Haenszel Row Mean Score test after the first IM injection with adjustments for country and
treatment group in her analysis of the treatment differences on the CGI-I. The results are as
follows:

Efficacy Results on PEC Scores for schizophrenia subpopulation in Study CN138-050 (LOCF):

Mean Baseline PEC (number of Change from Baseline Mean P-values (vs.
subjects with schizophrenia, at 120 min post-first inj. placebo)
schizoaffective or

" schizophreniform disorder)

Aripiprazole IM 1 mg (N=30) 18.87 -4.87 0.935
Aripiprazole IM 5 mg (N=40) 19.08 -6.94 0.05
Aripiprazole IM 10 mg (N=36) | 18.97 -7.82 0.008
Aripiprazole IM 15 mg (N=44) | 19.2 -6.94 ) 0.045
Haloperidol IM 7.5 mg (N=43) | 18.67 -7.32 , 0.02

Placebo (N=38) 19.46 -4.78




Efficacy Results on CGI-I for schizophrenia subpopulation in Study CN138-050 (LOCF):

Change from Baseline Mean P-values (vs. placebo)
at 120 min post-first inj.
{number of schizophrenia
subjects) ' -
Aripiprazole IM | mg 33 _ 0.689
Aripiprazole IM 5 mg 2.65 <0.001
Aripiprazole IM 10 mg 2.67 0.004
Aripiprazole IM 15 mg 2.68 0.002 -
Haloperidol IM 7.5 mg 2.65 <0.001
Placebo 3.38

Comment:

Both Drs. Hearst and Chen considered this a positive study for aripiprazole IM at three higher dose
groups (5, 10 and 15 mg), and I agree with them.

Study CN138-013

This was a multicenter, randomized, double-blind study comparing 2doses of IM aripiprazole (10
and 15 mg per single injection), IM lorazepam (2 mg per single injection) vs. placebo in the
treatment of acute agitation in patients with a diagnosis of bipolar I disorder, manic or mixed.
Baseline assessments were performed within 1 hour of the first IM dose. Immediately following
administration of the first IM dose, a 24 hour inpatient evaluation period commenced. Patients
could have received up to 3 injections based on the judgment of the investigator. A second IM dose
were allowed, if needed, at least 2 hours after the first IM dose followed by a third IM dose, if
needed, at least 2 hours after the second dose. The second and/or third IM dose was given no later
than 20 hours after administration of the first IM dose. The maximum lorazepam dose was 6 mg.
For the placebo patients, the first and second doses contained placebo and the third dose contained
aripiprazole 10mg.

The study was conducted at 37 centers (35 U.S. and 2 non-U.S. in Latvia and Poland) in adult (age
18 or older) for the treatment of acute agitation in patients with a diagnosis of bipolar I disorder,
manic or mixed. The total number of subjects enrolled in this study was 329; 301 subjects were
randomized to the double-blind treatment in which 156 subjects in the aripiprazole IM treatment
group. The ITT samples (total N=291) for aripiprazole (10, 15 mg), lorazepam (2mg) and placebo
were 78, 78, 70, and 73, respectively. The subjects enrolled were mostly white (70%), mean age
was approximately 40.8 yrs, and had approximately equal distribution of male and female in
aripiprazole group; slightly higher percentage of male subjects (57%) in the placebo group and
similarly, a slightly higher number of female subjects (57%) in the lorazepam group. There seemed
to be no significant differences in demographic characteristics among the treatment groups. A total
of 282 subjects (94%) completed the double-blind study; 19 subjects (6%) discontinued from the
study. The most common reason for discontinuation from the study was withdrawal of consent (8
patients). ' '

The efficacy assessment included the PEC [i.e., the PANSS Excited Component (PEC) consists of
the following five items from the PANSS: hostility, uncooperativeness, excitement, poor impulse



control, and tension], and the CGI-I. The primary end point was the change in the mean change
from baseline to 2 hours post-first IM injection the PEC score for the LOCF dataset. The
ANCOVA was the statistical model employed, with terms for treatment and baseline score using
LOCF methodology. For multiple comparisons of IM aripiprazole doses (10 and 15 mg) with
placebo, the statistical testing was carried out using the Hochberg procedure. Analyses were also
done on the Observed-Cases dataset. Dr. Chen confirmed the primary efficacy results. She also
applied Cochran-Mantel-Haenszel Row Mean Score test after the first IM injection with
stratification by center in her analysis of the treatment differences on the CGI-I. The results are as
follows: -

Efficacy Results on PEC Scores for schizophrenia subpopulation in Study CN138-013 (LOCF):

Treatment Group Mean Baseline PEC Change from Baseline Mean P-values (vs.

at 120 min post-first inj. placebo)
Aripiprazole IM 10 mg (N=75) | 18.84 -8.74 <0.001
Aripiprazole IM 15 mg (N=75) | 18.25 -8.67 <0.001
Lorazepam IM 2 mg (N=68) 18.47 -9.57 <0.001
Placebo (N=73) 18.04 -5.76

Efficacy Results on CGI-I for schizophrenia subpopulation in Study CN138-0 13 (LOCF):

Treatment Group Change from Baseline Mean P-values (vs. placebo)
at 120 min post-first injection

Aripiprazole IM 10 mg 2.17 <0.001

Aripiprazole IM 15 mg 2.33 <0.001

Lorazepam 2 mg 2.1 <0.00!

Placebo 3.05

Comment:

[ agreed with both Drs. Hearst and Chen that this study with acutely agitated bipolar I patients be
considered a positive study for aripiprazole IM.

5.1.3 Comments on Other Important Clinical Issues

Additional Analysis for Efficacy and Exposure-Response Relationships -

The doses included in the all positive studies were: 10 mg per single injection in study CN138-012;
and 5, 10 and 15 mg in study CN138-050 for treatment of agitation in patients with schizophrenia.
The dose used in study CN138-013 for treatment.of agitation in patients with bipolar I disorder was
10 and 15 mg per single injection. No increase in efficacy was observed with the 15-mg dose. For
those patients who did not respond adequately to a single dose, the second dose administered after
the first dose demonstrated significant clinical improvement.

Efficacy of IM aripiprazole was also demonstrated in agitated patients associated with
schizophrenia or bipolar [ disorder who did not exhibit sedation during the first two hours of the
respective efficacy studies. The sponsor reported that this was evidenced by a significant mean
change relative to placebo from baseline to 2 hours post first IM injection in the PEC score in the




subpopulation of patients with low and moderate ACES scores and also in the subpopulation
reported having no AEs related to sedation.

In addition, the sponsor performed non-inferiority analysis for the comparison between aripiprazole
and haloperidol. During the IND development, the clinical reviewer Dr. Dubitsky had already
mentioned in his review of the protocol CN138-012 that this would not be acceptable. The
statistical reviewer Dr. Chen did not review this part of the NDA submission.

The sponsor has recommended a target dose of 10 mg as was supported by the efficacy on the PEC
scale. Dr. Hearst agreed with the dosing recommendation and I agree as well. The proposed

labeling should include information regarding the demonstrated efficacy.

Subgroup Analyses

Exploratory subgroup analyses were done by the sponsor and the Statistical Reviewer to detect
subgroup interactions on the basis of gender, age and race. The sponsor did not perform any further
subgroup analysis for the schizophrenia subpopulation but Dr. Chen did the analysis for both
schizophrenia studies. As can be seen in Dr. Chen’s review, although the number of subjects was
considerably larger in the male group, the gender did not seem to have an effect on the significance
level of the treatment on the primary efficacy endpoint.

For the Bipolar study, the sponsor performed the subgroup analysis for the underlying diagnosis of
manic or mixed episode. The mean decreases from baseline in these subpopulations were

numerically greater in the aripiprazole group than the placebo group.

Opverall, there is no clear indication of subgroup differences in response based on these variables.

Secondary Efficacy Variables

In the proposed labeling, the sponsor intends to claim efficacy evaluation using the CGI-1. We
would need two positive well-controlled studies for any pre-specified key secondary to be included
in the labeling. I note the meeting minutes dated 6/9/2004 stated that CGI-I or CGI-S would be
acceptable as the key secondary variable but [ did not see any documentation that the sponsor
followed up with a pre-specified analysis plan declaring either one of these two as a key secondary
variable. Although the results both the CGI-I and the CGI-S were found to be positive, Dr. Chen
noted that it’s unclear which one of the two scores was chosen as a key secondary endpoint before
the data was unblinded for study CN138-050. The studies CN138-050 and CN138-013 were the
multiple dose studies of aripiprazole IM but they used different patient population. The study
CN138-012 had only one dose of aripiprazole as one of the treatment groups. We should not accept
the sponsor’s proposal to include the CGI-I in the labeling unless the sponsor could provide
documentation that the studies were prospectively planned to include such claim.

Duration of Treatment

The studies were conducted for intended use of aripiprazole IM is in the treatment of acute agitation
associated with schizophrenia or bipolar I disorder. There is no data pertinent to the longer-term
efficacy of aripiprazole IM in this submission.



5.1.4 Conclusions Regarding Efficacy Data

In summary, the efficacy analyses of all 3 studies supported the efficacy claim of aripiprazole IM in
the treatment of acute agitation associated with schizophrenia or bipolar I disorder, mania or mixed,
in all dose groups tested.

5.2  Safety Data
5.2.1 Satety Database

Dr. Hearst’s safety review of this NDA was based on an integrated database covering 7 clinical
trials in the drug development program for IM aripiprazole. This included:
1) 3 clinical pharmacology studies
2) 4 phase 2/3 clinical studies
e 3 completed phase 3 double-blind studies in subjects with acutely agitated subjects
diagnosed with schizophrenia (2 studies); 1 study with bipolar I disorder
e | dose tolerance study with acutely agitated dementia patients

Dr. Hearst’s safety review included data from the submission with a cut-off date of 04/27/2005.

In the 3 clinical pharmacology studies, a total of 60 subjects received aripiprazole alone; 40 subjects
received both aripiprazole and lorazepam.

In the 4 phase 2/3 clinical trials, a total of 749 subjects received IM aripiprazole out of 1214
subjects enrolled, with 660 patients received aripiprazole as initial treatment while 245 subjects
received placebo.

The patient distribution for the sample in the phase 2/3 studies was as follows:
e 795 subjects with schizophrenia, schizoaffective or schizophreniform disorder
e 291 subjects with a diagnosis of bipolar [ disorder
¢ 128 subjects with a diagnosis of dementia

Based on the IND protocol reviews, the Division has previously agreed that IM aripiprazole
exposure of 400 patients with at least 50 patients exposed to IM aripiprazole 15 mg in the protocol
CN138-050 should be sufficient for the assessment of safety. As stated above, the submitted data in
this NDA comprised of 749 subjects exposed to IM aripiprazole including a total of 58 subjects who
received IM aripiprazole 15 mg dose per single injection in the protocol CN138-050.

There were no deaths reported in the aripiprazole treatment group in the clinical pharmacology
studies. There were two reports of deaths in phase 2/3 clinical studies. Briefly, a 41 yr old male
with bipolar disorder was found deceased in bed at home at 3 days after participation in the study
CN138-013. The subject was randomized to the 10 mg of IM aripiprazole group and received a
total of 20 mg aripiprazole. No clinically significant laboratory results, abnormal ECG findings or
vital sign measurements were observed during the study. Autopsy report listed the cause of death as
undetermined. In the protocol CN138-131, a 89-yr old female with dementia received 2x5mg
aripiprazole IM during the study. The patient was hospitalized for delirium 12 days after



completing the study. Delirium resolved but the patient died on day 25. For both cases, the
investigator designated the event as not likely related to study medication.

Serious adverse events were available from these trials. Thirty-two of the 1214 patients in the 4
double-blind clinical studies experienced SAE. The total number of patients who discontinued from
the 3 pooled pivotal trials (CN138-012, 013 and 050) was similar across the treatment groups
(aripiprazole: 2%; placebo: 2%; haloperidol: 5%; lorazepam 3%). There were no post-marketing
data since this IM formulation is not marketed any country in the world. '

5.2.2 Safety Findings and Issues of Particular Interest
5.2.2.1 Common and Drug-Related Adverse Events

The approach that we have used to identify the adverse event profile is by identifying the adverse
events for the drug as common (used 5% as the cut-off) and considered as drug related (a risk for
drug that is twice or more the placebo risk).

In the double-blind placebo-controlled studies, the AE of somnolence was higher in the aripiprazole
treatment group (6.79%) than in the placebo group (3.6%) while sedation was similar between the
groups (2.3%). Akathesia was higher in the aripiprazole group (2%) than the placebo group (0%)
while other EPS related AEs was similar (2.4% vs. 1.8%). Other AEs occurred more frequently in
subjects who received aripiprazole included tachycardia, nausea, vomiting, dyspepsia, drymouth,
headaches and dizziness.

5.2.2.2 Neuroleptic Malignant Syndrome

There were no reports of NMS in any of the studies. The proposed language is similar to the oral
aripiprazole labeling. It seems acceptable to me.

5.2.2.3 Vital Sign and ECG

The incidence of treatment emergent tachycardia was higher in the aripiprazole group (1.6%) than
the placebo group (0.5%). Orthostasis was reported as an AE in 0.6% of aripiprazole treated group
vs none in placebo group. Changes in vital sign measurements were transient and not clinically
meaningful after the first injection or subsequent injections with aripiprazole. There were no
clinically significant differences in QTc across treatment groups at any timepoint.

5.2.2.4 Laboratory Tests

No clinically meaningful differences in change from baseline to 24 hours post injection for any
serum chemistry or hematology parameters between the treatment groups. There was a higher
incidence of increased fasting serum glucose in aripiprazole-treated patients than placebo-treated
patients.

5.2.3 Conclusion Regarding Safety of IM Aripiprazole

Overall, this submission revealed safety findings of aripiprazole IM formulation consistent with the
previously observed safety profile of oral tablets. Dr. Hearst pointed out in his review that there are



no new safety concerns that would prevent aripiprazole IM from being approved and I agree with
his conclusion.

6.0 WORLD LITERATURE

The sponsor has indicated that they conducted an update to previously submitted literature searches

for published articles published through 3/25/2005 pertaining to the safety and efficacy of
aripiprazole. Dr. Hearst reviewed the reference list and agreed with the sponsor’s conclusion that
there were no reports found that would adversely affect the safety profile of IM aripiprazole.

70 FOREIGN REGULATORY ACTION

To my knowledge, this IM formulation is not approved for any indication in any country at this
time. We may ask for an update on the regulatory status.

8.0 PSYCHOPHARMACOLOGICAL DRUGS ADVISORY COMMITTEE (PDAC)
MEETING

- We decided not to take this NDA to the PDAC.
9.0  DSI INSPECTIONS
Inspections were conducted at 3 study sites. DSI recommended that data from these inspected sites
appear acceptable in support of this NDA. Inspectional findings did not seem t0 raise any major
concern on integrity of study data.
10.0 LABELING AND ACTION LETTER

10.1  Final Draft of Labeling Attached to the Action Package

The sponsor’s proposed language has been modified. Our proposed labeling should be included in
the action letter. :

10.2 Foreign Labeling

At this time, [ am not aware that aripirazole IM formulation is approved for the treatment of acute
agitation associated with schizophrenia or bipolar I disorder anywhere else.

11.0 CONCLUSION AND RECOMMENDATION

The sponsor has submitted sufficient data to support that aripiprazole IM formulation is effective
and reasonably safe in the treatment of agitation associated with schizophrenia or bipolar I disorder.
[ recommend that we issue an approvable action letter with our labeling proposal. We may consider
approval of this NDA provided that an agreement is reached between the sponsor and the Agency
regarding the language in the labeling.
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1 EXECUTIVE SUMMARY

1.1 Recommendation on Regulatory Action

I recommend that ABILIFY Injection be approved for the treatment of acute agitation associated
with schizophrenia or bipolar disorder, manic or mixed.

1.2 Recommendation on Postmarketing Actions

I have no recommendations at this time.

1.2.1 Risk Management Activity

I have no recommendations at this time.

1.2.2 Required Phase 4 Commitments

I have no recommendations at this time.

1.2.3 Other Phase 4 Requests

I have no recommendations at this time.

1.3 Summary of Clinical Findings

1.3.1 Brief Overview of Clinical Program

The clinical pharmacology program consisted of 3 completed studies: 1 absolute bioavailability
study in healthy subjects (CN138016), 1 pharmacokinetic study in patients with schizophrenia
(CN138017), and 1 pharmacokinetic interaction study (aripiprazole and lorazepam) in healthy
subjects (CN138132). In addition, a limited number of plasma samples for the measurement of
aripiprazole and dehydro-aripiprazole concentrations were obtained in the dose-ranging safety
and efficacy study (CN138050). A limited number of samples were also obtained on patients
with dementia in Study CN138131 to gather pharmacokinetic information on patients in this
population, and pharmacokinetic results from this study are pending. An additional study
———  evaluating an investigational —— - — -
— ™, is currently ongoing and is being conducted in patients
: Data from this study are not included

in this submission.

The efficacy portion of the clinical program for registration of this IM formulation consisted of 3
adequate and well-controlled studies demonstrating efficacy of IM aripiprazole in the treatment
of patients with acute agitation associated with schizophrenia or schizoaffective disorder (2
studies), or bipolar I disorder, manic or mixed (1 study) (CN138012, CN138050) and



(CN138013) and 1 dose-tolerance study CN138131. The IM portions of these studies were 24
hours in duration. '

1.3.2 Efficacy

The aripiprazole 10-mg IM dose showed efficacy on the primary and secondary outcome
measures in both the schizophrenia studies and the bipolar I disorder study. The 5-mg and 15-mg
aripiprazole doses also showed efficacy on the primary efficacy measure in both populations, and
the haloperidol (CN138012, CN138050) and lorazepam (CN138013) doses were effective. In
order to examine the effects of aripiprazole specifically on patients with schizophrenia
(excluding patients with schizophreniform or schizoaffective disorder), data were similarly
analyzed and similar results were obtained.

1.3.3 Safety

There are no new safety concerns that would prevent ABILIFY Injection from being approved.

1.3.4 Dosing Regimen and Administration

In Studies CN138012, CN138050, and CN138013, 3 injections were allowed per protocol and
the number given was based on investigator judgment. The first injection was administered
within 1 hour of the baseline evaluations. A second IM injection was given, if needed, at least 2
hours after the first injection followed by a third injection of study medication, if needed, at least
2 hours after the second injection. A second or third injection of study medication was permitted
no later than 20 hours after the administration of the first injection of study medication In Study
CN138131, 2 injections were required per the protocol. :

1.3.5 Drug-Drug Interactions

One drug-interaction study was conducted using the IM formulation. Study CN138132
evaluated co-administration of IM aripiprazole (15 mg) and IM lorazepam (2 mg) in
healthy subjects. Results showed that co-administration of IM aripiprazole and IM
lorazepam had no effect on the pharmacokinetics of either compound. There was an
interaction in the pharmacodynamics when aripiprazole and lorazepam were
co-administered. The intensity of sedation was greater and the orthostatic hypotension
observed was similar with the combination as compared to that observed with
aripiprazole alone. In contrast, the intensity of sedation was similar and the orthostatic
hypotension observed was greater with the combination as compared to that observed
with lorazepam alone.

1.3.6 Special Populations

In the 2 schizophrenia studies (CN138012 and CN138050), the efficacy of aripiprazole was
demonstrated across all subsets including the DSM-IV schizophrenia group, as evidenced by
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statistically significant treatment comparisons versus placebo, except for patients with age >
upper quartile, race of “other,” and patients with an underlying diagnosis of schizophreniform;
however, there were greater mean decreases from baseline in the aripiprazole group than the
placebo group in these subpopulations.

In the bipolar I disorder study (CN138013), aripiprazole was found to be statistically
significantly different than placebo on all subset analyses except for patients with race of black
or “other,” for patients with an underlying diagnosis of mixed, and for patients with a baseline
PEC Score > median; however, the mean decreases from baseline in these subpopulations were
greater in the aripiprazole group than the placebo group.

There were no statistically significant events for gender, according to the Breslow-Day tests.

When analyzed by race (whites versus blacks), results of the Breslow-Day tests showed a
statistically significant result for blood pressure increased. The incidence of this AE for whites
was 1.7% for aripiprazole-treated patients versus 0% for placebo-treated patients, while the trend
was reversed for blacks: 0% for aripiprazole-treated patients versus 1.7% for placebo-treated
patients

2 INTRODUCTION AND BACKGROUND

2.1 Product Information

ABILIFY (aripiprazole), a dihydrocarbostyril (quinolinone) derivative, was discovered
by Otsuka Pharmaceutical Co, Ltd (OPC) and was developed collaboratively by OPC and
Bristol-Myers Squibb Company. Aripiprazole’s efficacy in schizophrenia is thought to be
mediated through a combination of partial agonism at dopamine D2 and serotonin 5HT1a
receptors and antagonism of serotonin SHT?2a receptors.

The intramuscular (IM) formulation was developed to treat acutely agitated patients who
require an injection to relieve their symptoms. The injection (7.5 mg/mL) is a
ready-to-use solution in Captisol which is immediately absorbed. The same drug substance
(aripiprazole anhydrous) is used for the tablets and the injection.

2.2 Currently Available Treatment for Indications

There are a number of injectable anti-psychotic major tranquilizers used for acute agitation
currently on the market.

2.3 Availability of Proposed Active Ingredient in the United States

ABILIFY® (aripiprazole) is a newer generation antipsychotic developed by Bristol-Myers
Squibb Company (BMS) and Otsuka Pharmaceutical Company, Ltd (OPC). The oral-tablet
formulation is approved and marketed in the United States (US), European Union (EU), other



European, Middle Eastern, Asian, and Latin American countries for the treatment of
schizophrenia. ABILIFY tablets are also approved and marketed for the treatment of bipolar I
disorder, manic or mixed, in the US and several other countries.

The aripipfazole IM formulation was developed to enable the appropriate treatment of acutely
agitated patients who require an injection for rapid onset of action to relieve their symptoms.
This is the first marketing application for this formulation.

2.4 Important Issues With Pharmacologically Related Products

N/A.

2.5 Presubmission Regulatory Activity

Reference is made to approved NDA 21-436 for ABILIFY Tablets and to Submission No. 223
(dated November 16, 1999) to IND 42, 776 in which the Division was informed of the
collaborative agreement between Otsuka Pharmaceutical Co. Ltd. (OPC) and Bristol-Myers
Squibb Company (BMS) such that BMS is delegated to act on behalf of OPC in correspondence
with this Division.

Further reference is made to the following key interactions with the Division concerning the
development program for this formulation:

-April 17, 2002 correspondence from the Division provided in lieu of an EOP2 meeting

-November 17, 2003 teleconference regarding the required nonclinical toxicology program for
registration of this drug product

-June 9, 2004 pre-NDA meeting and

-July 27, 2004 discussion with Dr. Tom Oliver in which agreement was reached to cross-refer to
NDA 21-436 for aripiprazole API in this NDA

3 SIGNIFICANT FINDINGS FROM OTHER REVIEW DISCIPLINES

3.1 CMC (and Product Microbiology, if Applicable)

Chemical Name

7-[4-[4-(2,3-Dichlorophenyl)-1-piperazinyl]butoxy]-3,4-dihydrocarbostyril
7-[4-[4-(2,3-Dichlorophenyl)-1-piperazinyl]butoxy]-3,4-dihydro-2(1.4)-quinolinone

Generic Name (USAN, INN and JAN)



Aripiprazole

Trade Name

ABILIFY

ABILIFY (aripiprazole) Injection drug product for intramuscular (IM) use is a sterile
ready-to-use (RTU) solution formulated to deliver 7.5 mg/mL of aripiprazole. The
solution is described as clear and colorless. The commercial nroduct is filled into ——

o
|

Aripiprazole mnjection is a single-dose drug product intended for intramuscular (1M)
administration using a sterile syringe and needle. Each vial of aripiprazole injection drug
product contains a sufficient amount of overfill to ensure that the commercial
presentation meets USP requirements for minimum fill and deliverable volume.

ABILIFY Injection is formulated as a 7.5 mg/mL solution in Captisol® (cyclodextrin), and they
cross-refer to the Cydex DMF and amendments in support of the use of this noncompendial
excipient. The sponsor seeks approv al of one presentation, a single-use vial containing an
adequate amount of solution to deliver the recommended dose of ~~—(actual amount 9.75
mg). In the clinical program, given the availability of the product strengths, and to preserve the
blind, doses were rounded to the nearest tenth mL; hence the recommended dose of ~—— ; was
actually administered as 1.3 mL (or 9.75 mg). The sponsor believes this small difference is
clinically insignificant and they are thus seeking approval of a recommended dose of .,

We have negotiated with the sponsor to clarify the package label and they have recently accepted
our proposal of 6/6/2006. Their reply is below.

Appears This Way
On Criginal



Reference is made to Submission No. 223 (dated November 16, 1999) and to Submission
No. 233 (dated January 4, 2000) to IND 42, 776 in which the Division was informed of
the collaborative agreement between Otsuka Pharmaceutical Co. Ltd. (OPC) and Bristol-
Myers Squibb Company (BMS) such that BMS is delegated to act on behalf of OPC in
correspondence with this Division.  Further reference is made to NDA 21-866 for
ABILIFY Injection, submitted November 29, 2005 and to the FDA Information Request
Letter of June 6, 2006. In that letter, the Division requested changes to the proposed
dosing instructions and product description for this formulation.

This amendment is submitted to address the FDA’s Information Request Letter of June 6,
2006. To address the concerns about an accurate description and precision of the dosing
instructions in labeling, we propose to change the recommended dose of ABILIFY
Injection to 9.75 mg, administered as a 1.3 mL injection of the 7.5 mg/mL solution and
that the effective dose range would be stated as 5.25 mg (0.7 mL)- 15 mg 2 mL). In
addition, we propose to change the vial and carton label to describe the product as a 9.75
mg/1.3 mL vial and propose that the 7.5 mg/mL concentration be given less prominence.
The proposed revisions to the USPL, cartons and labels are provided herewith for your
review and input.

One recommendation in the June 6, 2006 letter was to remove reference to the ‘e—-.__

—statement on the proposed labels. We believe this is important information to
include on the labels in order to differentiate this product from concentrates and other
products, which according to USPI, could also be named as ‘Injection’ formulations, but
require further dilution or reconstitution, unlike our product. We believe this description
is useful and will help to avoid unnecessary questions from health care providers,
especially given that other products used in this same clinical setting often require further
dilution or reconstitution.
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DMETS accepts their revision with the following exception.

Dosage and Administration Section, Administration of A0y lyection Subsection.: Remove the

rrailing zero presented in table 0. The use of trailing zeroes Is specifically listed as a da